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A. S~g 

A studa' has been made of a select group ·o.f .m:tari:ne £oo
plan.kton-the Chaetognatha.... 'lhe analysis 'Vtaa don-e from ·a. t.;om

muni ty ·viewpoint., that is., an objective technique was used. ·to· 

identify related g:r.oups of the Chaetognatha gnd the,se gn·ups 

were then eorr:elate.d with the distritmti~on, abtmd.ettu-:e and 
feclll'ldity of' the i:ndtv.iduu species and wi tb. the existing 
hjrtirogra.phic;al :conditi·dns. Oompet.i ti:\Te re'lationsh:ip~ amol'lg 

the species for .habitats and .Uiches were also -ex~ined. The 
resul tg were...,. as _tolToweu 
1.. I~entif.icati~n ,of recurrent groups of chaetognaths was 
done by the Fager'"-~t~·~hnique. Fro-m the N70V dat:a1 three groups 
were fo:med; a main g:ro~p o£ nine species,. .an aaeociate group 
o.f three apeci·e!S r~d -one ~saoc:iate specl,,t:la,. 

2, The ma;in group ··of nin~ epecies waa di~tributed as a unit 
almost sole-ly in the upper 200 meters o.f ·ocear...t.c waters and 
oc-curred in .neri t.ic w.atera only when one to several speo.ies 
were .aosen ·t. Each spec.ies ·of this group was by its dis tri:
bution anii :abrutd~ce an inhabitant of oce·anie w.atera and ;each 
showe-d-exc-ept tb:o.se species. found in d-eeper ·w.a;ters--a. posi
tive correlation wi.th the ir~reas1on and regreaslon of the . 
Agulhas .current into tne neri ti·c area. 
3~; 1:he assoo:iat~ grwp ot three ape·ci·ea was found mostl:y at 
stationa having mixed~w.nter co:nd.itions. The 0 best" of these 
sta.tio,na 1 as determin-ed by a t.est for conco.rdance, were 
strild.ngJ.y located along a line wh.ere mixing bt:rtween. neritic 
waters and the Aglllhaa current w.as most likely ·to occur. Eaeh. 
·species of this group tvaa by its distributi.o:A and abundanoe 
an inhabitant of oc,eanic. and. ne.ritic waters •. 
4-. 'The ae-sooiate ~pecies, S"' deeip;_,ens,, wes, :an, ooeanie heaat 

o.istinetive by .ite verti{!al ~a.istrl.buti:an; it wa.:s a. mesoplaJak• 
t.onia species., ·inhabiting wateX"5 o.f~200· meters in depth. 

5:. Ne-ri.ti.e individuals of' only ene speqies. · (S... enflata.} of_ 
the main g·roup had signi.f'ieaatly m:o~e eggs than oaeanic 
individuals. · For ·the rematrdng species o:f tile main group1 

there was e'i ther no. ·differences in- .egg number,s between n:eri·tic 
e.nd oeall'lni<: iiuiiVidual.e or the oeetmic individuals contained 
s.igni.fi3~lantly more eggs than nerit:ic individuaJ.e (f'.or s. aerrt?i:to
den tat~ only)o 
6. m~ritic individuals of all thre·e ·ape.cies ot' the associate 
g.I:'oup contained significantly m.ore egga than oc~anic indiVi
duals .. 
7. .Because the neritic ar.ea.. had a .more variable .enVinnment 
than the 'raean--~h:ys.i·cal and biologiceJ.--... i t is sugg.ested 

r 

I 
l 
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that :fecundity is an adaptative trait and is a suitabLe index 
f'or en1Tiro:wnental conditions. 
8.. rene pri':ncipal prey O.f the ,£:haatOgltilthS VIBS COpepoda bUt 

ca:nni.l:u:llism was highJ.y developed. Indeed •.. for two. of the 
~l.arger epeciee, eannibalii:lm was partfeularily .ev1d·ent sug

gest.ing that th.ey ms.i fluliction as 2nd.-oJJder camivor~;s,. 
9. Some ev-idence wa.a pre~ented which suggested that com.pett
tion might .occur betw.een s .. en:flata and s .. · triderioi .in the 

n.er.i ti:e area but th~ evidence was eo;mprottised 'beca.ue.e a change 
in the phys1:e~.l :environment (te:m.peratur.e) U;sua:lly occurred at 

the same time .• 
. ;t-0,. Because ehastognatha are morphologically m'!d funct:tonally 

very s.1mils:r, the babi.tata and nic.h&s of the individual:, species 
were ex.a.mine.d in some detatl.. Jv.en thou&lt a consid·ero.;b.le 

.aznount or overiap e:x:isted among ·the speefes fo:r the habi·tats. 
and Jli.ches:t there was l'JlUeh no:noverla;p in reg.ard to the follow
ing; horizontal distribut.ion; vertic.al distriblAtion; abund

anccee; size rel~ltionships among the species; :food diversity 
.al.lGwing for some speeial1z:ation in ;f,eedi:ng habits but .n.o11 in 

rigid m~anner; :and st.ru.c"tur.al aapeeta of the food clla.:.in i teelf 

M.Cll8 the chaetogtu.lths (a.e<a No. 6 a.bo:v.e}. 
11. Differences were no·t ·evid.'ent in the horizontal dist:rlbu,... 
ti.ou "between adults and juvenUea o:f the ea.me species. But 

juvenil.es of moe t species .oceup]-e.d :: a: slightly h.igher vertical 
s·tratum than ad:ul ts and some ·waed slightly smaller .organisms 

tor fo.od ... 
12:. !ne· neritic iarea, de.pending on the season., bad a ahaeto-. 
gnath community almost .id;entica.l in etru.eture to that of the 
ocetan.. The moat apparent exception to thts was tlu:>se species 
found in the deeper waters:; they we·r:e exo1uded :from the neritic 
area. Thuo the popula:tions of th~ neri tio a.rcea ha1te . their 
origin from tl1e Agulhas current and lt ia possibLe t"O inte~pret 

the ehang:es in their structure as a succession. ~he e;e~-e ot 
thi.s .sucoe$s1on in the neritic area can be outl·ined as .f~.>llowa: 

.A general reerui.tmen t of species kinds and l'lttm:b-ers 
frum. the Agu.lhas cu:rrev.t during summer and au twnn., 
:fo11ow.ed by a .sna.rp redueti:On in s:pec:4.es kinds and 

numbers d:ur.ing the winter due to a. change .itt the 
physical environment. 

B. Gu.i,de 
·This 

Part I 

to the use of" this tb.es.is,. 
the·sis is divided into two parts : 
th~ text 
This p~rt includes only- thos·e data .espe<Jially pertin
ent to the discusei·on and if tbey :are given i.n; 

tabular :fonn th.ey are prefiXed with the term '"textn. 



For example, text-.tabl,e 1, eto. 

Part II .. Appendix of d.ata •. 

·fhia part includes only the data which are :applicable 

·to the ~ection on_ .results.. All Pigures and Tables 

are preftxed lfith t~e letter nA'1 vthieh stands fur 
·~Jppendix.. J?or example., "fa.bl·e A2:-l stands :for· the 
first table o.f section 2 given in. the ap:pendiX .. 

e •. lntrod\letion 
m o:rder t,o unde·rstand the distribution .and al:nmdane·e of 

.a. particular ~imal., the ecologist does well to study the 

ac·~fvi ties ,of tb:e a.n1nu1l. 1n the laborator;y and fi·eld alike. 

On l'o~ioa.l granmds alone,. h:oweve:r ,, this a,pproach .is incom
plete, i'or these a.etivi.tieu .occur within a. CU)ntelrt_,the com
munity_. A complete picture on the problems of' animal .kinds 
and nu.mbers is poss.i'bJ.e only by eonsiderins both aspects·; the 
~nimal'.s aeti'vities a.n:d the context .in vJhion they oceur (see 
Elton"& til~er, 1954)... For thi.s reaao.n,, the present study 
uses. a community- framework .in the a:-tlal:ysis of a se.lect group 
of the .marine zooplankton-the chaetognatha~ 

'This vt.ew or dogma is not . sariously_ challenged. by .·MY 

·workere !he a.¢;.tmtal .appli·Cation of the community concept is:, 

however.~; vigorously disputed (page 4., Andrewartha and. B.il"'Cll., 

1954).. ·!he dissat1fiaati·on of the cr.i ties stems from the com
prom.is.e-a and emphas.is m.ade b;r most eo.mmuni ty studiee.. Never-. 

theless; compromses are neoesan-:cy because a ·Complete commlUl.-, . 
i 'tf anal,ysis ie virtu~lly .im.possi'ble; thi.s is ~ue · to th.e ahe·er 
bulk {in n.lll11bers) of' animal. popu.lati·onst the taxonomical. 
problema and. 1;he phys.ical and intel.~eatual .limitations of the 
worker l'rimael:f' .• 

. Attempts to define 11comaJ:un1 ty" are diverse (eg. Allee,. et 
el., 1949;, Andref~V~.U"'tha and Biron, l954;; rua(tfayden:, 1.'957; and 
Odum., 1962). These definitions range from a m~u:;.ni.ng \Vhieh ia 

all...:embrae 1ng, in its· content to one \Vhieh •is s trlctljf opera
tional and requir,es ouly that speci·ea co-occur .. 

The word ".eommnnityn w1ll not 'be £ormally de.fined .1'or 
thi·s t:rmdy,,. th.ough objective t.eohniq,ues are used .in the .fo1-
.low1ng sections to ±denti:fy .a community (Fager 1!J57 and 19153A). 

'There are two aspect~ to .a;ny .community study: s·tructure 
.and function.. Jj,oxmeJ. separation of one :from the o tller is 
easy but it is, ln f'aet·t· a.rt.ifical... In community studies of 
marine .zooplankt.oz1, both aspect.s are relatively :unexplored. 
Workers using the funoti:on.al appr.oach have concentrated on 
quantifying the condit.iona of oceanic t'ood-ohains and the 
success of their attempts., as measured by predictive models, 

. , 



-is,. in some cases. atriltingly good (dashing~, 1958; B11ey,, 1·963 ). 
IDhe .structural aspec.ta o:£ a eo~ity study depends, by neo
es.s1ty19 on tJ:le: existing lmowl:edge of syst-e.mat.iea and species 
distribution, and as a .reeul t much remains to be done in orde.r 

to reach thi·s starting point for communi·ty work.i Exiati~~ 

studies have shown: '(;he exist~n.ce of neri tie t~nd oceanic 

c·ommnnities (G:tover, ·1961; Williamson, 1961); t.l'le origl.n, 
ex.ten.t and d1retltio:n of intruding waters (.RusselL, .1939; .P.raaer,, 
195a; Sardy., 1956; eto .. );. and the restriction of C{)mtnuniti·ea 

to -eertain wa:tar masses (Radf1.elct, 1941.; Fager tmd M¢Gowan, 
196)}. The objective of most of these studies ·wea to :f.ind 

t:o:rrelations Wll0!1/$ the ·community,, the hydrograpny and fish-
er]/ condi.tions.. 'they a.re'9 thceref~re., l.inlitfld. within the scope 

of events usv.allY considered as part of n communi t;v but ·this 

doee t'lot imply eon.demnat1on rather it i.ndioates the illmiensity 
o1? tna task involv.ed in a community analysis.,.· :mhe present 

s~dy is,; also, limited in :scope but some additional popula
ti,on pf.'~remeters have been estimated in Hn attempt to ·show 

t.hat tb.'e eomm.unity concept is a .f'NitfUl and .. !liable approach. 
ttbi.ch ·ean be used. to uniierettlUld th.'e fJCology of .an. anfntal, .in 
addi ti<>n to underatantU.ng or .l,..ndieating enviromnental 
(hydrographical) condi·ttons. 

In 1958, the Institute (>f Oc·eunograpny.t University of 
Cape 'Town. t~.ndert:ook a pcysio·al and biologi.il.al survey of ·the 
Agulhas currant... !h~ survey ··a.re::a waa saapl.ed from eight linea 
of· atationa ,(F:Lg •. Al-l),. ea(lh o:f whi·ch transeoted a neritic 
area a;ad part Gf the gene'ml ocean. Tile primary qu.ot.:rtion of 
th~- present study w&a to determine., in a desari:ptive wey1 the 
OOJ'MI!Ulli ties of each area .and how they differed (if they did) 

:from one another .. , t¥1ore specific ob.jectives o.f tbi.s study 
were as ;fo:llovn:;; 
.(1) To &et.emine the kinds and ·nlll'tlbers of tJ1e cha.etogna.ths 
:fotmd in the rea~s.ro.h area; (2) to ·relAte the dist:ribu.tion of 
each species tQ ·the prevailJ.ilg hydrographi.cal conditf.ans ;- (J) 

to detem.in.e, as far a,a possibl:e., those pby'sio-a1 fac·tore which 
limit th,e -d.istribut.ion. of ·each species; (4) to :find ou.t what 
ade.ptions are made by the vslrioua speciea .in oZ"der to li-ve in 

a. p~xt:ieular env.iron.ment; ·(5). ·to iclenti.fy and lie.acrib~ .re-
ourr.tn'lt groups (com:mun:i.'tie.a} o'f oh:a~·tognath :s:peaie.a so .as t,o 

. . ·~:~: ;;- - ' .. 

S.l.low a C·Clltlparison wi.th 1 ts resnl ts and the data. gathered on 

the individual. spe.ci·es, and to .enumera-te st.mot\U'al. dif:f'erencea 
b~;:twaen the ner.i tic s:nd oceanic communi. ties; '< 6) t<> enumerate 
inter-and intraspceci.f'i.o 4ifferenc.es of liabi tats and ni(lhes 

which n.allow" tlle coexistence e£ ·the opecie~e aa a s:ympatric 
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D. Materials. anq methods 
To establish the objectives of this study v~u:•ious types 

of data were necessary, in particular: zo.opl.ankton samples 
and hydrographical. data from t.he research area; the .numbe:r 
and kinds of chaetognaths found; the fecundity values for the 
individual chaetogna. ths spea.ies; and the numbe~ and kinds of 

prey used by the chaetognaths. The manner in which these data 
were go:thered and analyzed is d.escri.bed in the following aections. 

~eneral S~f;!lin& 

Zooplankton and hydrographical data. were collected in the 
AguJ.has current during three surveys in 1958 by the Institute 
of Oceanography, University of Cape Town (Fig. Al-1}. The 

dates of the· surveys were as follows: late summer, 24th Feb

mary to 7th t«arch; late au'tl.J11U11 12th to 27th May; late win-

1ier1 4th to 23rd August.. Collections were made :from the 

hydrographieal vessel of the South Africm1 Navy" the s. A. S. 

Natal. mr. P. Zoot.e-ndyk collected· the data. 
A total of 16 stations were made during the summer survey; 

34 stations during the autumn survey, and 34 stations during 
the winter survey (Figs .• .Al-3, Al-:7, and ll-11).. The aequenoe 

of station numbers is given in Table Al-8 and these correspond 
to the stati.on numbers given on the maps of the research urea 
:for each survey {ibid .. ) and the temperature profiles :for each 

line. All stations occurring in depths of approximately 2.00-

merters or lese were ,considered neritic but thz'ee addi tiona.l 
stations, outside this limit, Port Alfred 81, Cape Seal 50 
and 92 were also categorized as neritic on the basis of their 

temperature o.nd salinity values (see seetion on the hydrograph

ical. background). 

The zooplankton nets ,were of the Discovery pattern. They 
were o.s ;follows.: the N70-ne·ts, fished vertically and. closed at 
intervals of 100 to o, 200 to 100 and 400 to 200 meters (e. few 
nets .failed t.o close but the data were accordingly eorreot~d, 

~ee Table A2-22); the Nl.OO-nete, one oeriea fished obliquely 

through 150 .meters {deepest vertical depth of about 110 meters) 
for an average period of 12 minutes, and another series fished 

horiz.ontal.ly,. 0 to S meters, for an average period of 10 min
utes. A full descripti.on of these nets is given by Kemp,, et al 

{1929) but briefly the N70-nets are designed to sr:.mple quanti

tatively microplankton and the emaller-s.iz.ed organisms of the 

macropl?nkton whereas the NlOO-neta are deoigned to sampl.e only 
the maeroplar,kton. The actual operation .of the nets was in 

accordance with their design. 
Peysical data---tempe!"ature {?..nd sDlini ties-were also 

collected at each station to a maximum depth of 500 meters. 



"'6 ... ,_. .. , 
G.eneraily,, . these samples . were f.rom the following depth intervals; 
Oj lA.l, 20~, }0, 40,. '50t '7$.;, 100, 150, 17¢ (not always talten), 

·. + . . · .... + · .... • .. ·. . .. · .. + 
200, 2,${)~~ 300., 350.9 400:t 450.:.. (not alwaya t·aken) and soo-
:meters,.. !the tempe:rat'l;lre pr.ofil~s and sal·:tni tiea. g.iv~n in. the 
data appendS." are based on th$ values obtained .fr-Gm ·ttH~ ab:ove 

1nterval.a.. For more :&peci:fic and detailed. info:rmati-Qn the 
:rea~ler ie r(:)f'erred to ZontEll'tdyk, 1960. 
Ext·ra~tit}n f;l.l'ltl. iden t:$.fi:oe;:tion ot· materiel. 

Al1 ·ettaetognatha were removed from the above· samples (N?OV 
and tnOO ..... a~maples) .001<1 :S:P£H':i.eS id.entification W~:M3 made for all 

ind.ivicita:m.le pos~1ble (se.'$ fabl:e A2W:l}. In{iiv~dtU:11e ~f ·each 
speei:ea were pla-ced into -aeparat~ Vialc. f~r each £§ample and . 
c-ounts of· total individuals, &d:ult a:n.d ju:venile, "Were made .. 
Identification ,e'Jld counts were eheeked at least twi,ce.. .An 

' ' 

i,.nd.iV'idl1Al ll'.ta.a ·oonsidered to ·be a. juvenil·e if i't b,.a.d no ovart.es 
ancl/~or, no seminal ·vesicles (see Hym;an, l'SJ$9).~ 

GrQu.P. an~ksis · 
T:he P.age:t> tec:tm.i~ue was tt~ed to ition.tify · recurrent groups 

:of oha€rt-ognath apecies;o. Thin o.onsi.sts <lf an objective set of 
rules whi:ch forma groups out of spe~iws. which frequ.ently oceur 
·toge·~her:.. Tlte term *'fr~quently·tt is d:ef'itted in a. formal mMner 
(a&e Fager.,. 1963A and B; and ResUlts, SectiGn 3h iJ!his techni·
que v:as programmed for the compu:te.r of the tfniver:si ty o'f Cape · 
Town, an I.·o ... T"" .1)01.. The program \vas written ey Mr. G .. :a. 
"Bn..ndri:t,, of Applied Mathematics; Un1vers1.ty of Oape fown. 

F:!~~ditl .me~.sure,rnen1;a. 

'The m~teria.l used for thi.e part o! the stuuy ~ame .mostly 

from the~ NlOO-eollections but some alao ca..>ne from the N70V-, 
eoll·eeti.one {Table A4-l)... The reaso-n .f.or 'til'tis is due to the 
fae~ tha:t the JlflOQ....nets captured larger, r-Jad hence .:more :ma:tuw 

itu:lividuals than the N7·0V"s. All me.t.!l.re .individuals -of eacb 

sp(lo.;tes were rsmoveet .f:rom the samples and meas1ared fol" total. 

length. by :means o~f a calibrated ocular micrometer* :fitted into 
• < ~ • • '"' 

~::~. dissecting m:.ieroscope,c 'fhe a:n.imala war~ grouped into 1. 0 mm 

length-~las.t::·es a-a: no tecr..ni~quc was found 'to distmqn:ish true 
age classes.. Eggs we.re- eolmted by a hand tabulator while 
observing th-e same under a compout.td mieroa~ope at l.OOx; each . . 

ma:tare individual was mounted on a glass slide iil a. small. 
amoun:t of glycerine-forJ!lalin solu~tion ;and gentJ.y ,covered with 
a coversl.ip.,. As a. resut, the e,gg.s .in each CV'a.ey were spread 

into one l.ayer -an~ e:r:ro.re il'l the coun.tings welt"e small.. Jm 
animal. wa~1 ,con.s.1d~.re~d mature .if .1 ts ovaries eQcn ta.ined · some 
«enlarget:tn ,dlstine~ eggs,, fh-e t-enn nenla·rged'" is not defined 

quantt:tatively in -the literature (eg. Dunb0.r• 1962;· "'l'homson; 
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1947) but the size ranges of' "enJ.nrg-ed" eggs, ln the present 
material, are gi ve11 for each species :in Table A4-l.. Ne.i ther 

neritic nor oceanic individuals of rulY one species seemed to 
have predominately- larger or o.maller eggs, though variability 
exists omong the species• 
.Food. ,analysi.§. 

A.fter the intial apeciea 1denti:fioa.tion. r.o..nd enumeration 
all specimens which were o'bservod to contain various items 
within their inteetinos were removed. Because ahaetognntha 
are essentially transparent and the remains of prey were 
often in pieces, the identification of the prey was found to 
be facilitated by leaving ~them in the intestine o:f' the pred

ator.. Thus; each chaetognath with its inteatina1 cont-ents 
was planed on u glass elide in a sm~:l1 amount of.' glycerine
:fozmalin solution. !dentifieation wn.e made nt lOOx, though 
oil immersion { "'lOOOX:) was necessE~ry for some pr.ey. I have 

. . . . . 

mainly followed the taxonomy of Tanaka (1960) for the copepod. 

genera and species of Coqcaaua. Cory;c~lla and Oneaea; others 
taxonomical authors used for the copepods were Dak:L"l. and 
Oolefax (1940); Giesbrecht (1898) and Wilson (1932)• Various 
statistics on the preda·tor and prey were oolleeted (in addi

tion to genera and species) ~• they were; total length, width 
(widest pnrt), maturity, prey position in the intestine, and 

of course, station number, depth and net used. 

E. Results - Sect.ion 1.. The b.ydro,ra.phical b~ck:Broun9; · 
General fea ture.s 

The survey area transects a neritic area and a. part of 
the general oeesnic area-the southwest Indian ocean (Fig. 
Al-l). 

The neri tie area is r~>n.ghly delinea~d by the coastline 
and the outer edge of the continental ahelft i.e,;,, where the. 
water depth is approximately 200 meters• The width of this 
shelf is variable; it is three mile a wide off Durban and 
about thirty miles wide off Port Elizabeth. The sea bottom 
s~opes very gently from. the coastline to the 200-meter line 
but thereafter depths of' 1.000 and 2000 meters are reached 
very rapidly. 

The dominant :feature of the survey area is the Agul.has 
current. It is a system of warm water which is, according 
to Darbyshire (1964), divided into two parts: the oool 
Agulhas water with temperatures between J.70 to 200C; and 

' the warm Agulhc.s water with temperatures > 20oc. The 

origin of this current is usually set at the loeation where 
the Mozambique current and part of the South Equatorial 
,current merge. The latter 
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current is presumably deflected to this aouthem location by 

the east coast of Mad~ga.aoar (Both of these aspects are e.on
trovers.ial..,. however).. As the Agulhas current moves so.u.th it 
approaches th-e east eoaat of A.:f'rica very closely and, in part-. 
i·cular, 1 t :flows along the canst of South Africa. from Zulu
l.a.nd (just north of Dtttban) to Port Elizabeth. The aetu.a.l 
core of the curre-nt, however, follows very closely the outer 
edge o.f' the continental shelf.. Indeedlf ao close to the coast
line is the aet of the current that it can and often does make 
incursions 1...11 to the neritic area: 

The m.euns by which these meanders are accomplished are 
aeveral. (M&lory, 1961): local topogra.prq, especially be
tween Durban and .Port Shepstone, causing a part of the current 

to be deflected landward; gener-..U and local meter>rlogical 

conditions which can set up winds of sufficient force to .induce 
part of the current in a landward direction; and variations 
in the s t~ength of the Agulhas current due to seasonal changes, 
for example, the strongest currents usually occur during the 
months of' .February to April (Africa Pil.ot, 1954; Darbyshire, 

1964) and, as a result~ m.oet of the contine.nta-1 ahelf is often 
inundated by ocea11ic wRters. 

Theae meanders of the Agulhas current are, however, not 
.confined solely to the neritic area but are evident al.so in 
the oceanic area; this is especially true for the out'f)most . 
-oceanic atations, particn.Uarily between Durban and Port St. 
Johns. The seaward limit of the Agul.has current i.s not de

fined either by the Africa Pil-ot (1954} or Darbyshire (1964). 

Th€ intrusion of ocea..."lie waters into the neritic area 
cause-a a certuin amount of mixing between the two areus but 
ench maintains a distinct water mass (Pig. Al-2 }... The neritic 
area is noteworthy, furthGr, by virtue of the fol.lowing: a 
more o.r leas confined body of' cold water ( < 17oc) .; a aoun.ter
ourren·t of sporadic. occurrenoea in location end time; upwell
ing which is also li.tli ted in l.oca.t.ion and time; and a postu

lated divergence zone or mixed area between it and the 
oceanic a.rea (Clowes 1 l:J50 )., 

The cold water of the neritic area ( < 1700) usually l.ies 

between Port St. Johns and Cape Seal, generally below the sur-
face l:;1yers (a. t the 20 to 40 meter level) but~ depending. on 
the season, it can rise to the surface. When it does appear 
at the surf:aca it apparently contributes to the counter-cur
rent as this also is a body o:f .relatively col.d water (Mal.lory if 

1961). 

r.fhe existence of th.e c.oWlter-eurrent is well known by 

maril1ers of the a-rea but due to recent work {Anderson, 1961; 



Harris:• 1964) it ie now poesibl:e to conaide.r the hypo-thesis 
that th:er~ may be. at ~ea,st two. sep~te ,e'Outrtar-au:rrents 
(l>ay, pernonal conve~satton:).. One of these ;may ftincti;O.n 
b'9t\veen the Dtlrbau-Port Sh·epstone area 8ald the Qtne.r ·be
tween Port S't .... Johl:ls-Port EJ.:i.r&abeth, but probably. the l:atter 
starts farther west ne.ar. (lape Agu.l.has.. :t'ne net: e££eet o:f . . . 

both currents--a northward movement--wend ba ·the sr1me for ·a 
ms.riner, hence a possible r.eason f:~r. it not havins b:een 
co:naidared before~ Oertainl~ t~mper.atures:, given in 'fable 
Al-2 (c·f'.~ Table J.J.-1 £or st~tion numbers)J shnfl that a di·:f'
feremze e.xifirts be'I;WeH~n the two areas.. Fur the c1r~ult~;.t.1on 
c,ell b·etw.e~·ln D!u'ban a.,Ttd P'or't Sheps.tone the · ea.sual. mechtmi~s 
are tied. to the t.opogr.apby and \T.inds of tha.t a.rea {Mal'loey, 

1·~61 .; llarris, 1964 ) • Du:t the m.eehanisms :for the more so.uth

erl;y ci.raulation cell are less well kno'!im. though .ags.in 

meteorlogietid c<>.n.d1'tiona a:re sll@'..gested to b>S 1m;partant 
(f~all,o"ey ,, 1961 ),. 

Is.ola.ted: int1idet1oea ·· o:f upwelling are .known to . coeur 
witltin the •survey area espeei:ally b·etwaen East ItondQn and 
Port Elizabeth.; they are r.el.ated ·to tbe .au'bel!trfac$ cold-water 
and alr~o to ·the ootmter-ou.rrent... Upw~lling is m.oet.likely 

to oc.eur during vitnter conditions beaau$e prevailing meteor
logical Gt-Ondi tiona fttv.or wind.a bloV\-~'>lg in a. Si!:lawa:rd direction, 
also ithe strength of the Agulhas ct:u:-rent is w.eaikfilst ~urtn.g 

th.is sea.son alli! the li.kelihocrd of it· making .1-~ge ;itr'trusio.ns 
into the n~riti·c area. ~re .reduced. 

With tl'J.e o·C·eu.rren:uie ot a eoun:ter40ocu.rrezrt there should . 

be, at' least .in tb:eoey, a dhrergence zon.e between it an·d the 
, Agulhas eu.r:rent · (Clowes,. 1950).. Thi.e· remains to· 'be demon- · 

;atr.atea: .... The e.Y.:isten'Ge o:f e:ueh. 8' ... zone, if' it is present at 
all. · is most l.ikely, hO\!'lE.rver~ to exist during winter condi
itJtnnsv For 1 t ;:iti! durlng wl11ter that the A~lhtu3 current: .is 
weakest w1d that the ner!tio .a.rea .is best defined. These 
aapeei.is are d.1SC1:ls.eed in ·detra.il for the aeparo.te surveys i.n 
the aeations to follow. 

In aumnutry" the surve7· area is cha.r.ac¢terlzed by the 
follow:ine;·: (l) ~he A«:W.hal3. C'Ul'r.ellto A .system of wa:m 
wa tar origina:tl.ng in the ·tropi,ll.s o£ the lnd.iv..n 'Oceat:l.. It 

oan eover the sh;elf area ·Qf:f So11th Af'ri.oa at a;n:sr· one .l.oea
tion but· seaa0:nal ellenges affect ·the exten"t of the intrus~ons. 
(2) A ne'ritie .arem... rus ar~a .is distinct from tl:i.e o.a:ennic 
area by vir1,"11e of its topography,. its general water mas.s, 
ooeaai,onnl eGunte.r-cul're:nts, a:nd a body o:f oo1.d water ( <. ~7o0} 
'Which is eloae:Ly e.ss&oisted wi·th the aounter-eu:rrent and 

upwellin&><~ 



• 

-10-

The data upon which the discussion to follow is based 
unless indicated otherwise are taken or derived from 
Zoutendyk., 1960 .. · The .interpretation and presentation of 
these data are my own. 

Summer surve;z 
:Because the number of stations made during the summer 

survey is abou·t half that made on each. of the latter surveys, 
the data are not as extensive as for the other surveys. Never
the'-'less, many of the salient features of the research area 
cc>.n readily be seen. 

Station loe~tions and numbers are given in Fig .. Al-3. 
Off Durban, Port St.. Johns and East London there are one 
neritic and two oceanic stations, whereas only.one station 
(neritic) is present off :Port She:pstone... There are,. however, 
two neritic and four oceanic stations off Port Elizabeth. 
In general, all stations occurring in depths of 200 meters 
or less are categorized as neritic. 

Warm water is :present at all oceanic stations: at the 
surface, the max.imum temperature is 27. 1°0 at Durban 4 and 
the minimum is 21,. 60C at Port Elizabeth 16; at the 100-m.eter 
level, the maximum temperature is 22 •. 300 at Durban 4 and the 
minimum is 18.4.00 at East London 9 (Table Al-3)o Vertical 
profiles of isotherms (Fig. Al-4 A-D) show the presence of 
this warm. water ~ore effectively; the 2000 isotherm is in 
most cases at the 100-meter .level ·but occasionally at the 
150-meter level (Durban 4). This warm. water mass is design
ated the Agulhas current (Africa Pilot, 1954).. Some authors 
(Darbyshire, 1964) use a broader definition for the Agulhas 
current and include all water of the area which is l70.C and 
over. The 1700 isotherm. lies, f'or the outermost stations, 
between .200 and 2.50 meters but it rises to about 150 .meters 
at the innermost oceanic stations (Fige Al-4} .. 

Dynamic heights were computed for these data and the 
results are given in Fig. Al-5 (Zoutendyk, unpublished data) •. 
The :picture which em~rges is one that shows the Agulhas 
current flowing more or less parallel to the coast, particul
arily along the continental shelf. There are, however, some 
indications of' eddies developing at the outer stations of' 
East London and Port Elizabeth. 

Water at the neritic stations is generally less saline 
(Table Al-4) than that of the oceanic stations, but despite 
these lower values there is no doubt that much of this neritic 
water originates from the Agulhas current. The best indica
tion of this suggestion comes from temperatures; all surface 
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temperatures at neritic stations are over 2ooe. (Table Al-3). 
Fu.rthe.r, the temperature profiles (Fig. A2-4 A-D) for these 

stations show., rti th. the exception of Port Elizabeth 11 and 

the l.ower lOO metera of Port Eliznbeth 12, that the entire 
\Yater column of ea.Qh station is effected by tho Agulhas 

current ( thi;:; ie usj.ng Darbyshire • s temperature criterion 

for the !,.gulhas current, i.e., J.70C and over).. The effect 

of the Agulhas current on neritic stations becomes less, bow
ever, as the current progreaues southward al.ong tho eonat for 
the layer of W:'.Jl"m water ( > 2000) becomes thinner (c.ompare 

temperature profiles of each line of stations, Fig. Al-4 A-D). 
This ia most probably the eff.ect of the broadening of the 

continental shelf and Coriolis force \'Thioh result in a de
flection of the Agulhas current away f.rom the coast .. 

1'he low-salinity value for the neritic station off Durban 
(Table Al-4) seenJ3 to be anomalous but 1 t .is likel.y this indi

cates the extensive freshwater runoff so characteristic of 
that area.. (Africa Pilot~ 1954). ~he water oould o.lao retain 
1 ts salinity chara.ateriatt.cs u.s a result of the coastal. con
figuration nenr Durban whic:h ahield.s it from the :full eff'ecte 

of the Ag"-llhns current (MalJ..ory, 1961). 

Despite the rather extensive overlap by the Agulhas cur-
rent in.to the neritic urea, the two areas still eY..hi'bi t 
distinct water masses (Fig. Al-6). It1 addition to this,. in 

the neri. tio area there ia '8. furth~r di;;.;tinctive ~ovater ma.s::q 
1 t is n wnter mass of very .low temperatures and aalini ties 

(1J .. 30C !illd 35.1~ see Table A~-3 and Fig. Al-6}. Thia bocy 

of water is present off Port Elizabeth 11 at the 40 to SO 
meter level (Fig .. Al~4D).. The origin O·f th;ts c:old water is 

controversial llmd at least one worker (Darbyshire,. 1964) con

siders 1 t to be 1n t-his position o.s a r·esul.t of di.aplacement 

'by the Agulhas .current; an upwelling mechanism being discount

ed. Certainly no upwelling is appurent, at the very surface• 
during the su.mm.er conditione (Africa. Pilot, 1954; Mallory, 
1961.). 

In summary: (l) ·The Agulhas current makes intrunions 

at al.l. neritic stationA for this survey... (2) 1fh.O co1d water 

of the neritic E:.rea is ·confined "t.o the subsurl'a.ce waters of 
Port Elizabeth 11. 
Autumn surveY,. 

In genernl, the hydrographical. c<mrii tiona for the aeoond 
survey ere quite similar. if n.ot almost identical, to ·those 
of the first survey.. This is not surprising aince the Africa 
PiJ.ot (1954, page 41) states that "summer conditions*' extend 
approximately from. 'November to April. The dates of th.e second 
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survey are ~2th to 27th fJay, ond hence are not a great deal 
~ater than. summer aondi tions.. 'The uinount o:f do.ta collected 
ia, however, almost twice that of the firat survey as four 
a.ddi tional lines have 'been made and one e;<tra ooeanic etati.on 
on each line, except :for the Port Elizabeth line which is 
the same. Again a.ll stations occurring in depths of~ 200 
meters are considered neritic. Station locationo and numbers 
are given i.."l Fig. Al-7. 

Dyn.ami.o heights were oomputed. from the::.1e data a.nd again 

the Agulha.s current is clearly defined (Fig. Al-8); it sets 
approximately parallel to the eo~st and shows definite eddy 

formnti.ons at all. outer oceanic stations.; the cu.rrent attains 
its .maximu.m etrength a.e i ·t .move3 awn.y .from the coast off Po.rt 

E:Liz.abeth. 

The oceanic temperatures for the autum_'ll: survey aro not 
quite a.a high as those of the SUI!lll'ler survey--a ~urface maxi
mum of 25.3·oc for u.utu:mn as compared to 27.100 for summer ... 
However, the temperature at the 100-meter level. (Table Al-5) 
appear to be slightly higher than tho.Je of the summer survey .• 
Temperature profiles (Fig. Al-9 A-H) .again. shm'"f that the 20°0 

isotherm is always tt or just below the 100-meter l.evel. 
Temperatures o:f 19.200 and 19.900 \7ere recorded at 100 meters 
act the outer two stations of East London but theso values 
differ only slightly from 2.0° C ·.. Furthe.:r, the 1700 isothexm 

1~, for the outer stations, at the 200 to 250 meter level, 
and shoVls a rise at the inner.m:ont oceanic stations .. 

All th.e neritic stations are agni.n etrongly influenced 
by the surface layers of the .Agulhas currant and the extra 
data from the increased number of lines tu:J.d stations make 

it quite clear thu t this is :not a cpuriou.s condition. For 
example, the neri ti.e stations off Durban, Port Sh.epatone 
and Port St. Johns allow Agulhas water throughout the entire 
water column; al:l temperatures being~ 2000 (Table Al-5) .. 

At the remainin& stations., however, the thicknes:...J of thi.s 

~~lhas current water is more variable and reduced at some 
(Fig. Al.-9 A-H); at Bashee 29, it eovera only the top 20 
meters; a-t East London J3, it cove.ra. the entire depth if one 
uses JJarbyohire's temperature criterion o:f~l.7,0C but if one 
usee the~ 2000 inotherm. then it covero only the top 20 meters; 
n.t Port Alfred 37, the 2000. isotherm covera the top 20 meters. 
the 17oc isotherm extends to 40 meters; and .finally, at Port 
Elizabeth 41 and 42, it covers the top 20 and 50 me'te:rs~ 
respectively. 17}li.::J is again using the rridest temperature 

ori terion,. i.e. , ~ 1700.. The extra line off Cape Seal is 
neritic in locatic..n and ·character but is, 'for this survey, 
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covered v1i th ,a thin l.&!lfeit' of Agtilhas water. fhe tempera:tu~ 
profil~ for 'this .l.ine (J?lg·. Al-9lf) shows also how the bUlk of 
the Agttlh~s curr;ent ( ~ 2.000.') ha.e turned away .from t-h·e coa!st.~ 

Ss,11n1 ties (Table Al-6) are slight.l;y less f;Or the neri ti.~ 

wn;t,ers and· the :neritic station ,of hrban. appears to be more 
in coneert w.i th. the· othe.r :CH)as-ta.l stations than it was during 
the :summer aurvey * 

'!he wr::.t:er mass of' the :n-eritic area. is .ditrrtin:ct from tha"t 
o:f the ocean :(fig. Al-iC) but ·the. body :of ve-q cold water in 
that area. ia now .more extensive iiJ. its horiilZH~rl'ta.l ·c ovEu!"age 

than for .summer (Tabl:e Al-5}.. In adiU.tion, a ;pool~et of :eol:tt 
wa.te.r--1) •. 5:°C at 40 :meters off Bashee-seems to be separated 
from a similar body ·of ool·d water off Port Elizabeth and Cape 

Seal (Fig.. Al-9D and '!able .ttl-5 ).. Perhaps this l'epx>esents 
th~ remnant af' a p~'\fi.otts i:ntruaion of cold coun:ter--cu;rrent in
to tne Dashee .a;rea whi.ch .is being progrea.si V$ly dee troyed b9 
the mixing action of the Agulluls. current or .of u.pr-1ell.ing whi-ch 
h~ not reached the surface ·l€tyera. 

·fhe date do not indicate a.n~ upwelJ.ing .• at least a;t the 
veey surface, 'bu.t temperatures do s-now a difference be·tween 
the n~ri tio atetta. ot Durban.-Port Sh:epstone and Port st. Johns
Cape Seal (!fable Al-·5),. 

In summary: 1(1) Water of ·the !gtll.has cu.rrent intrudes at 

all ner.itia statiens-tnis affe<::·ts the en tire water eolumn .o:f 
the northern stations .f!md bec.omes .leas as the ·current proceeds 
south. (2) The ·cold water of the .neritic area is al.wa:;e sub

sur.:faoe and exte~ds a bit farther to the nort.h than 1t did 
during the .summer survey. 
Wint~r Sln:'Ve.l\ 

!he outsttm.ding feature .o-f tl1e .hydro_grap£lical conditions 
fell" the 1111nter .:survey ia t.b.at the influence o:f the .Agulhas cur
rent upon the neritlo area is greatl.y redueed. It .is well doa
umen ted that the Atr,W.has currant underg,aea a ,general W'ea.kenl.ng 

duri.ng the winter mon.ths and helH:!G .ie less inf~uenti~..J. on nerit
ic waters (Afrie.a Pil.ot~ 1'954; Darbyshi;re., 1964}. Als·G the 

pre~ailing .meteorological eond:tt:to.ns o:f' winter are such the.t 
upwelling can occur which i$ an fJ.d<i~i tion!ll,l. factor c.ausing. d1s

tinctive neritic conditions (A.friea Pilot, 1954; Mall.ory, .1961) .. 
ltegard.le&a of the actual casu.eHHll, -c-old. water ia present in the 
neritic area; 1t is: present at; the surftaCe and Wid<al7 distrib-ut

ed no·r.izontaJ.l.y. Sta.tion loeation.a o.nd numbers t.1..re given in 
Fig.; Al~ll. 

From the dynamic ,heights (!lOmputed (Fig. A·l-12) for this 

survey it is apparetrt that once again the AgUlhas current main
tains an alr.Roat para.llal set to the coast b'ut its strength 

i,s c.~nsi.derablar reduced-a m:aximU1'1! of' 25 em/s·ec .. is attained 



compared to a maxtmmn it:u: the atttumn aurv~y of 60 ·em/see. 
Eciqy fomati.ons are ll.IJt eo prevale.ntt as found for the an.tul:r!n 
survey, but they still are very. pronotmeed be'tr,oteen Durban 
and Port St. Sohns.. iTb.e oceanic t·emp·eratttrea are general:Qt 
lower than for tlae other surveys; at the .surface the temper. 
ature m~ .is 21 .. 700 at Darb:a.n 61 and the minimum i-a 
1.9 .. 400 at J!a.ahe~ 74~o, At. the. lOO-met0r level most tempera
tures ~re. still ove:r .2ooo but the lowest value is .1.8. ·7°0 
(Table .Al-7).. !he 2000 .1sothe.na for this SU.::r:'Vey shows more 
varlabi.li ty ill its depth (Fig.· Al-13 A-li) than for the 

other s-urveys: off Durbant 'it is .at tmd sometimes sligh:tl.y 
de.epe:r than the lOo-m.eter l-evel; off Port Shepstone mtd 
Port .st.. .Johns;, it is .approximate.ly .at the lOO""!lneteT level 
for the inner stati~ons wt rises to 'the .surface at the 

cnxtemoet. station:e; o.ff :Sasb.t~e,, it is at the 9&-meter level 
and. x-ise~ to the sur:fa{le at the OD.tex:m:Qst :stations; of.f Bast 
w!ldon, it 1Gt for e,ll oeeani·O sts:ti.on~., at about the 75-mete:r 
l.et~tel; o:ff l?ort .Alfred.,. it is at JO metrero at J1tetion 60 and 
;o meters ti:t Stat.ion 1·9 (it should be noted that Sta.tion 81 
is ·classified, for this surv~y., aa aeriti<?'); " -ot:'f Port Eliza-, 
beth~ .1 t is at the 5()-meter level .for the inner st-ations and 

. l.<lO-m-et'er level f·or the tw.o outermtJst ste~tions. ·The 17°0 
isotherm. allows little variat:iqn. from th-e other s·arv~ys, that 
is, :it l.ic¢s at. about 200 to 250 meters but riaes r.ap:idl.y aa 
1 t gets elGace.r to the· shore, •. 

·~a .neritic :stations o.ft· DttrlH'm a:nd Port Sbepston~ 
{Tabl~ .AJ.-7) are by Durbysh:ir~ -t s temperature ,er.i teri.-on. 
( ~ 17°0) complet;e:ly overrun ~Y the Agulhas current:., as the 
entire water colUDm of eS~oh stfAt1.on :is 19-.9°0 or ,greater• 
The first iruiieati·on o£ a t~..mperature change in the neri·tic 

. • • F 

area oocurs otf Port :St •. ,J.()lms wh·ere the temperature at the 
bo-ttom .is 15.20(l.. ~l9netheJ.ese, v;rat,er o.f 18 ... lPC .is sti.ll 
present at the surface. :All stations south of Port St:.. Johns. 
h.mvever, snow cold water f.rom surface t:o ·bottom (Table ilt-7 

. and J~.ig... Al-13 ,o~a:)-.the only exceptions are th.~ sur:faae 

read.ings of Port Alf.red 62 and :61, 17. gqc and l9.'7°c. reGpeet
ively:, and Cape Seal. 69t at 1.9. aoo. Thus most of the_ neri tio 
ata:tions pos-sess water di.stinctly di:ffer-.en:t .from. the warm 

Agulhas current, ana· her.H!'e,. in t.erme of their tem:(H3:rature . 
regime, are markedly .di:f:fe.rent :from the O·caanic ata:tions. 
f!he neri t"ic stati.ons o:f'f Durban_, Port Shepatone, Port .ilfred 
81 and Cape Stral 89 ar~ . the ·Gnly e.xoeptiona. 

The water masses, as d.i~•tinquished by the indiv.idual 
tempe:rctture aud salinity valtH?S (Fig. A1-14) t a.re sharply 
s~eparated f:rom one a.nothexa. 
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'.rhe wid.e' expanse ot the cold, nariti:e wate.r, both in a 
vertical e.nd hdrizonta.l sense, su.ggeeta that upw~elltng has 
,oce'll:r.rea.. hrth,er, :it is tJoas:ibl.e to speculate that the 

extension of ·tlJ.ta cold water, north to .Pox-t St. Jo1ms, (com
pere the eolli water di,ertribu:ti(J)n tn IH:~.ri:tio a:reas for other 
.:Stt"'eys) :represents the effeQt .of .a cold .counter-eu.rrent, •. 

S:ali:ni tiee are relat:ively .e.onstant at o.caanic stations 
{?:able Al-6) rantJir~ only f~om 35el1fo to ];.-~6~ •. trom r:lu.rfac& to 
bot 'tom .• 

S:al·ird:ti·es f.tt ner1 tic stations o;re al.ao ·narrow .in rang.e 
but the values o.f Po.rt Elizabeth S.l:t and Oape Seal 91 a:n.c1 90 
are cons:tderabl7 .reduced. ill tho1~ the re.mainintJ values dif
f,er from on:~a~ '2nother by onlY' o .. ,a~ the highest surface v-~.lU$ 
():;, •. 4~) O·Ceurs o.f'f D'arllm.n nn.a. ~Port !~hap.et:one :.md the remain
ing neri t1.(J stations {exeap't Po~t IW.fred 81 and Ca.:pe Seal. 8.9 
Which s;re clos:est to the ·co~a of the Agulhas .e~renir) are 
ei.th:ar 35,. 2%• J:ll" J5. J¢q This eertainl,y is not indieati:ve of 
extensive ttpwelltng blrt it do-es show that a definite ehange 

has occurred ( Tabl'e .Al-8 )., 
In StmJ.mary: {1} 'The effeete of the Agal.:has eu,crr.ent ,on 

the neritic area i.a re·dueea, only the .ne.ritic stations o.ff 
Dtlrba.n, Port Sb:epsto.ne. Port Alfred 81 and 'Cape S~al 89 ahgw 
ocee:nic water; (2) fhe ·dis.tr1bution of the o:old water found. 

.in. the .neritic . n,rea is muoh ·wide·r them tor the other ,su,rve;rs--
it extends to Port St,.. .~Johns--and it ~a pres,ent at the ·· surf,a>oe 

Which euggest.s .limit·ed upv;elltng~ 

r,. Results_ - Seet:ion 2... S;pec:i.,es di,atribu,tton and abundance 
lfo·tea . 9.11,. or&~izai!,ion .f~4 preae,ntati·on of. dat~ 

:fhia fiH:lCtion giV'es 'the species fowtd; their distrib1).tions, 
emd th:e'ir :a.bundarte·es .. 

' ' 
~ab1e A2-l give.a the total apec:t.es and abundances for 

the three ·net •Q•oll'e4'tions 2llalysed fr.om the Agulhas curre1it. 
. . 

Eighteen spec:i·es we;re found. to occar in the Slarvey area. 
~he re.su.l ta for :e~~ah sp~lniee e;;nd the diacu.sr3:1on of tlle:m are 
presented in the following m~1mer: 

(1) R~sume' A gen~r.a.i at.at.em.ent of the data 
for each a,peeies .. 

(2) Data A presentation o:f the data for 
~eaeh speeiea as in~icated by the 
.fol:lowtng: 

.

·.(·N.7.·0·V··.·.·.·-n ..... e.ts).·.·1 Th··. ·e. se .. i.na.~lu·d· e.:: P'!'. es .. enc. e. (Nl.GO!:l-nets) and a\;>ll!Jence; . ntuuo~r of'. 
· indi v:tdue.J..a 'per unit vol

(NlO.OH-nets) 'tl.llle; a peroenta,ge-rank for 
each etation and area, 
ne:riti,o a.11d oee!\in:ic .. 

(PopulatiGJ:1 eGmposi tto:n;) · 
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(.J) Literature T:he gene:ral d1str:fbtu1.o-n uf eaob 
species as. revealed b7 the avail
able literature fmd the ·tHJX'l"eS
pondenee with the present da'ta,,,. 

'The a'bv.ndw;ces :from the :Jlf10'~tlets are .expreese.d 'by the 
meBn: :number ot· indirtdarals per 100m.3 of wo;ter :rilte:red per· 
d:a.pth of '\7$,ter col.umn sntttpled,.. S.ince ,no :flow-meter· was .u,s~d 

on these au:;rve,ys the amount of 'Wa1.a~r filtered by eooh ·net 

ia assumed to be proport1G"nail to. the area .. ·O.f the net'•a 1ll.outh 

(0, .. )8;m2) t:ime.s the ·length o.f the water column aamplad.. From· 
·this value the ntm!'ber ·of individuals ;pe;r cubic meter .of' water 
f.iltered wa,s oompute.d for e81Ch depth .interval srn.~pled, i .. e., ·; 
lo.:o-o, 20fJ;...l.OO, 400-2:00 ~trtercs and 400-Q meters if the net 

failed to close. Tile v:a~ues for all . .interve-ils at one station. · 
wer? then ~u.lMied and tlti:s w~s then divided by the depth o.f 

the. WZl;ter oo~um.n ae.mpled t'tl give ·the .mean ·number of individ

uals per ct1bic m'Ster of 11vater filtered f.o;=o the sa:m.plecl water 
column.., In arder ~o use integral expre:ss.io.ns the final value 
was mnl tiplied by 100 to give the meran nUlnbe·r of individuals 

per 100m3 ot water fii ter~d per sap:led t'1ater column;;. 
The ahtmd&loes for the NlOO .... neta we.re expressed .in a 

sl.iglltly different manner.. For the~$e .nets a.lso.7 no fl.ow

meter was used. The ~lOOH-mets w·ere ha:U:le4 tor an average 
period ·O.f' 10 nd.n;ute-s while the lllOOB-nets were t;tauled for an 
average period o;t .12 .minutes. Therefore in order to obtain 

eom:par.nble values for, lroth oolleetiona, all abun<ls.nce::; :for 
both NlOO-nets are· expressed by ·the number -of bldiv.:lduals 

per )lau:L pe:r 10 mmut;e~:l. 
P·errce:nta.ge-ra·nks were c·alcul.ated from the relative 

ahund::.n<:·e f'.rGm the particular aet o:f somples indi.oated.. For 
example, .in. ~able A2-1, m.e enflata was found to c·onat.itu.t:e 
2.5 .. 4% .of \the Ii70V coile:c'ili·ons and was aoc:ord·irig 1y .lst-rarut 
apecies, .eiJc,.. . , 

De·finitions: E;ei;elank't<t,ll--u:pper part = .100 to 0 metena., 
and low-er part ·== · 200 to 100 meters. ~~sopl.anktop- ~ 200 

abundance and. then the ronk of ·each by thei;r pernen ta.ge •. 
'faxonomip .notes 

~he taxonomy of the chaetognaths is in a. fair .state of 
·deV'elopme:n.t, at l·east aompared to other ooimal grqup.s.. Indeed, 
one .m.ight conclude just on 1;he bas.ia of tlla size of' the phylum 
its,e~f'-some 80 spec.iee now recognized (David; 196J)-tl'lat aJ.l 
the m!iii.jor c:laas.if.ica.tor;,Y ,p.robl.ems have be.en solved. But this 

is sianp.ly not the case and to emphasiz-e 'this point,, .I woUld 
like to dis·cuss some o:f the tax!onomic p-robl·ems whieh vexed 
.me during the course ·Of the pres·ent st"U.dy. 
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!'he ma..3·or taJtonomiQ pr.oblem existing -on the chaetogm:ttha 
. ~ : 

.ia the :i.dentifJ.cation of' ju'tenil$s.. This is moat appa.rettt 
f'.rom. tbe present study aa' 15.4% (8807 individuals) ot the . 

total s.r;teclm.ens could .not be 1dent~fied beeau~*e most of them 

\'Ve:re jltveni,lee (Table il2•lh. Spe.ei€s. descriptions. keys f'or 

identification and taxonomi-c r&visions :are u~~ually based on 
adu..lt (:m.atu;:r,e) morphology (eg. Bitter-Zah.ony ~·, 19ll; IDtEiclJ.ael, 

1·928; Fraae.r..,. 1952; Sun<i, 1959; Al.varino, .. 1962; and .etc.),. 
When various m.spgcta of juven.il·e morpb.Qlogy are included 
(Thomson, 1947; :fokioka, L95?·9 and 1959·; Sund .. t 1959} the,, over
lap o.:f such :m.ea~:u:rements "between elosely related species is 
!COnS.iderable. ~ criticism iS th.i.$'1 the ·Cri1'Cial parts Of 

1dent1ti.catiml keya are baaed on mature morphology and if' a. 
juv"e:nil·e .. s.pe'Cim:en cannot be initially identified tb.en any 
.attempt to fit it into a parti,eular species category is .sub
J€Ct to & great amoun:t of error, eap:ecia:ll¥· ~'hen the characters 
used for :i.dent:l:f'ication show a large degree o.f ove.rlap. O.f 
course., t:or some speeies., i .. e. 11 s. ent~ata:; P .. draco and S .• 
hexaptera., juven.i.l.e id.enti:ficu,;t·tion is no p:ro\1lem but for the 

other apec'ies, dif3cussed below, tl1e difficul·t'iee are often 
pronounced... T:o be sure, i.t .is ·easier to point out this pro
blem tlJ.m to taO;lVe .i.t b11t it ia certainly a.. ~problem worthY 

of the eonsiderationf! o£ an:y systematist •. 

Specific taxonomie problems are as fol.lowst 

s .• serratodentate. 
:The di.aposition .of this speeiest is in 1IJ3 opinion., .a 

probl.em. second only to juvenile iden:tifi,cation.. The dilemma 

is whether .iii oon"Siats of ont9 specie~ aa treated by David 
(1963) or t+ve to six speeiee a.s treated by A.lvarino (1961} 
and Tokioka (1963). Odds favor the latter judgement because 
the major d.i.f'ferences among the "speoieef" are most evident 
at the mature, adult level. Again, bov;ever,, .when a scheme o.f · 
olaseifi(Hltion app1ioable to al.l individuals is given (e~. 

Takioka., 1.~52) ·th€ deg~e~ of .morph.ological overlap, is great. 
Thi·s is the rea~on I have followe.d I1aV.id •a jl'l«gemen.t and 

l.u.mped all speeimens into on-e species l'l:eading. \men ther-e 
was no .doubt about the :identi:fication I kept a separate tall.y,. 
for example,. in: Table A2-l. s. eerratod.:$n.tata. ia also enumer
a.t·ed into the eategories atl~t.tc~and J2!.C'ifiea. 

Tokioka (1963) suggests that a m.t'bgenera be aet n.p f:o:r 
these rel.ated *':~rpecies:rt but no workable sahe:m.e is p~eaented. 
for the jttvenil,ea and they consti 't"'Ute wha:t .I co~sider to be 
the eentral part of' the pr.o blem. 
s ... reguj.aria/nes;leots. 

ners again, the adults o·:f these spec.ies are easily di:f;... 



ferent.i.ated.o· .m partiaul~:lr., . 5 ... · neglecta is u.suall.v l&rp-er .. . - . ... q 't) • 

has more post:erior teeth.; and no eoll.arette--as enmpsred to 
.5 ... reQ!laris.. But teeth are" attbject to da.mage and l.oss as ·is 
tb.e collarette.. Hence, one eannot alwars be certain., even 
with a-d.u.lta l:"thieh apeeies is 'involved. T:he el':taracte·rs of the 
jttYeni.le.s sh.oyt ~ch ·over1ap. exce:pt in the number ·o.f' posterto:r 

teet,h {scee p~ .373-·37.6 Tokioka$ 19.59). 
When no doubt e~i.etea: a'bot;rt tne identi£ics.ticn.l1 however, 

I kept .a. separate ttiUl;r. For ~xample, . in :!fable A2;..l • S. .r~R
letl"iGLne&!:,eota is enume~ated as :far as was poaaible .into the 
two specters <Ca.teg-orles but lH3C£~~uea some lionbt ·existed on some 

of the· juv~niles both are ·treated here under one s;pecies hea.d
ing,. 

,s,. rQbus-ta/fero:Jf 
Al:var:ino (1962) ,gives a taxonomic revisi.on ,().f both species 

wh.ieh i,s ea~ilt appli,EHl to ad:tlilt spectmene,. 'But because of the 

auv:enile problem I have treated both under a Single speeies 
head.ingj though :f1Ppr,.oximate 'nume~ea.~l counts e..re given for~ each 

.in ·!fable A2-l,. 
· s,. minitaa 

.In the l.atter SQ'C'tloo devoted ·to the di11ltrl bution of this 
epeeies it vtill be shown that its popula;tiun composition waf! 
co:mpcs~d mainly o:f adults (91 .. 81' adults to 8 .. 2~ juveniles),. 

Other workers (Fu:Jn1es:tin, 1962) bztv.e also remarked on thia 
rakewed. population OOl&'lposition. t feel c~onf14en:t that acme of 

the very small, unidentified specimens of 'the pres~t .mater:ia.l 
(!'abl.e A2-1) are th.i:a apeeies but an objec.tive· titttd useable 

ori tGri.on is ne~tled :in. o.rdel.~ to be certain about this. 
J(:o .. st_btil,is, ,and!. •. K. p.acitJca 

No taxfJnomio .Pl:'oblem.a exi.nt •. here !'or adult '$IJ'ec.imens 
and in gene~l £or the pres&nt ma:teri<?-1.. I. did not c.n1counter 
many problema · of j.uvenile ·ident:Lfi~ee, tion... S'lherefore. these 
epecie~'l ~re t.reated separf;i1.tely but again the juvenil·e probl,em 
remained to be elea;rly defined. .• 

s.. fri-deriei 

Thia epecie.s ;i·S. el.oa·~ly related to S .... tanui~, ,a, a.iater · 
s..~cies.. Some authors (Sund. , 1959) have treat~ed th-em as 
,a_ single spe,criea. 'but :a maJority of the sp:eeim.r~ns in the pre• 
sent material fi t·ted .into the ced;egory .of s .. fr:tdet-iei 9 ae 

·detined "Q;y Tokioka. (1959).., The juveniles, :for lack o.t a bette.r 
method i were assumed to be of the aamtl species as the adttlts • 
. s. ~nfla.ta. 

DonetrJ.ster; (1903) de:scribed a species.- aimi.la.r to $ .. 

en:flata.., front the :hdif'..n Oeean.. He ,called it .s .. gardir;erl. 



:Later W·Ojt"lf:·ere {Tokloka9 1959) reg£trd it as only a form. of s .. 
·~nflata ·.-;hi.ch differs by . its g:r.eater lcength ~d l.onger ovar.i'0a,. 

I. found seven sp.ecim£¥ns · v.ID-ich e;C)rrespond to the tom £S.rdine£! 
$;ttd all were from th-e neri tle sta.tton3. off 'Port Elizabetlt .and 

Cepe Seal :lines hlu.tllml1 a.:r.td winter survey$ onl;y),. l. ·Consid;er 
theee seven ape.eimens simply large s .. e1.nfiata. and not a dis-

tinct. fo.rm.. . ·f£he :fact tlu~t CP.J?dineri is la::rg.er. and .has longer 
ovarie.s :is m1donbtedly related. to the temperatllre h~story of. 
the e:ni.mal. BJ:ld ·tl1e a'Vailable ;food (see. Stone, ·tn pre~e) • 

. l;.ndtviftttal s-eeei~a 
SMi t;t&t . enfla.ta tfrassi .~ . .. . ., . . 
R~su.me. 

fhi.s apeeie.s wat!l found ~t all stations e:&cept Cape Se.aJ. ·92 

(Table. A2-24) ~ lll l'U~t.s-N?OV'a •t· NlOO.Bs and .NlOOH?S-s'howed thai; 

it is a .:resident of hoth the neri.tic Md oceanic areF.f.S tmd the 
domi'nant speQi,es· (or among them) of eacb area .. 

In tne ooer:tn; i.t live.e pr.imaril;r iu the epipl-ankt'On,, 

~~peoialq the upper 100 lnetelt'B or lens. -~urvey to aurve1; 
this speaiee wa,:S fairly conste:nt. in i.te abtm·drul.ce hut ~.t m&U:i
mmn ·oceu.r.r~d ,fi.uring the au:tw:nn s--urv,ey .• 

'In the ilaeritie etre~, .i.ts distribution WfiS in mf).rked e:ontrast 

to thf¥.t of the. -~~la:ean:: i.ts numbe:rs were greater ;rmd more vari
able ; and a' aharp reduction t~ its abundo/tllce. ocotu·red during 
the ,_,inter .survey--the .aunrey ·itvhell th-e effects of the ;,\gUlhas 

tn:1rre.nt upon t-he neritic area were ~:tte:n:uat·e'd {see !Iydrogra:ph-... 
ictil seat ion). F1tttb:er., the .t~{pecies is apparentiy limj, ted in" 
ita n~ri-tic distributi-on by the pre~ence o.f cold water ( < l7°C) 
an.d/or the presence. o.f 1atriotlaer ¢llaetognatb., S,.. f'r.iderici .• 

~he popu.leajtion <mmposition of' s.. enflata was :50 •• 6% adal te 

to . 4 9. 4" .juve11iles... A. change in this adult to jUVGn11e per
eentage-ratio occx:trred duri~ the wi.nter surve7;: the :ra.:tio w.ae 
the:tl abau.:t 6~:40% for both the n+;:)ri tie. S.lld ()Ceanic p<Ppul,ationa .• 
Doth adults and ~uvenile:s 1 however, followed t-he pattern of 
diatr1button and atnmdance as ~nd.icated 'by the d,ata far all 
i~dividuals.. T.he.re was .some indication thr.c.1..; juv.enilt!a occurred 
Jttore ,often than adults within the upper .laye:ra ,Qf wat·er .. 

l:lti.ta 

{li11·0V-:ne.tsl. 

lledia.ns, .r6.nge.s, and the .m.miber of indi Vi·dUals per l00in3 
per :Sll:TVey are given .in. !abJ,.;e A2-2 5 ~ 

Maximal numbers were fov.nd at ne;r± tic sta,tion.s d~i"in;g th:e 

summe.r su.rvli}y,; the median value was 10li .indivlduals/lOOJnJ.., 
At o·c.ean.1c etatit.)na, th.iE$ t~pecies w.a.s ntlt as abuttdtmt as 

.m t:he neri tie: .area; m~dian values/l.OOm3 'vere smaller by a 
factor of .3 to 35 times,.. In addition., ita t}Ceanie density wa.s 
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leers variable than .in the neritic area and diff'ere.ncea m 
numbers .among the su:f"V',eys were small. MaxiJ:l:l.&l .n'Wllbers in 

·this area were found during the winter eurvey .• 
:t'h.e l:rulk. of the oceanic popuJ.ation. of $. enfla.t2. wvre 

found in samples .f.rom the upper e;piplanJtton {1.'ext:-1a'ble 1) .• 

·This, of conrae. applies only to d.ay'ttme .hours (roughly, 
ibetr'leen :0600 and 1800 hours, l:ocal time} as aampltls tvere not· 
collected at· nigb.'(i .• 

~re.xt-Table l. T.he ve~tieal distr1bu.t1on o,f s. enf.lata at ocean
ic stations·:· Relative a.bulldanees are enclosed 'bY ptt.rentheaes. 
N'·ets whieh :f'atl.ed to close al."e not included. 

D~;p'fth .in .:M~te:r,s SumrJ1e:x" /1-U:t'UIP.n Win.i:Hlr .All. $UZ'Ve,ys 

::too--o 
200-100 
40G-200 

fotals: 

8tt;.,6~ 

lO.·?tf.; 

4.7to 
1"""'· 0:1{ . vv .... JU 

(269) &o .. 1¢ 
( 34) 16 .• ·6% 
(15) .. ,2.1% 
( 318 )100 .. orfo. 

(799) '61 .. 2% ($04) 7l· .6% (.157! l 
(166) 34 .• 2" (281) 22·.6" ( 481) 

( .24 l 4. 15! .( 38) _ .... J~,.~ J 1Il 
{989)100.~ (823)100 .. ()% (2~]0) 

It ie evident from these da:ttt that nu,re than 60% of s, ,enflata •,s: . 
popule.ti,on iocaurred in the upper 100 meters.. .A ,change in th.e 

vertical dia'trtb\ttion. 0f thia species· <:l:CO\lrred during ·the v11nter 
survey as a. l~wger ·portion (J8%) of its popule·t:ion extended 
belo·w l:OO mate,rs then duri:ng th-e other surveys •. 

The percentuge-retllks of s .. ·enf'l·ata, · aa computed f,rom the 

da:ta {lf the l':170V-,nete,. are given in Tables .A2-J to A2-9. In 
tem;,::J o.f pen en ta,ge, S,. enfla ta \1as inv.a.riably the dominant 

species ln nert tic waters .eond em.Qng the d,om:"LD.r.m.ts in the ocean 
{Domine.n't mean.e: a speeies or those species which ma.ke up th:e 

firat $0% .of the toteJ. .indi'V'idu.ale; see Table 'li2-.l) •. 

. At oceanie eta tiona: Dur.ing. the summer survey ti $. enflata 
was lesflJ dominant at the mo·:re southerly lines of East London 

~ 

and Port Elizabeth; during the <!!.ttt'l.:nm1 ;~urvey~• S. ($n£:t:ata wa:a 

~esa dominant. from the Bash:ee line sou. t'h t.o the P.ort .Eliza
beth line; and durin& 'the win.ter .s.urvey,, ~3: •. 9rt.f'l.ata. u.ndenvent. 
a general reduction in i t:s peroentage-:raruts tn;rt there wer.a no 
trends aonaisten:t with the geogra,phy (Tables A2....:7~ A2-8 and 
li2•9). 

At neri.tio stnt.ions the pe:raen:tage-ra.nks of s. en.fl.ata 
ahow several features: .a .reduet.ion at the more southerly 
st~.ti<Ona, particlu.:11.rily during the winter sui."'Vey; and an 
.increase at those stationrs whi·ch d.id not have oceanic wateJ:> 
(Agul.has eurrent} .,. · or ao:ld water ( < rt°C) ., or the presence 
of .another ehaetognath, s •.. :friderici. 

The perc-enta.ge-re.nks for nerttic stations are cons·idered 
n.ow in detail for each surveyt Imring the summer $Urv"ey 
(Table 1~~.2-4), s •. enfl,at.a. had a. high percentage-rank ,( '75~) 



-21-

at all neritic statiens except Port Shepstone 1 and Port 
Elizo.beth 11. (at these, abou1i 16%). Port Shepstone l was., 
a.t this timet completely inundated by the Agulhas c.urrent 
whereas Port .Elizabeth 11 waa .defin,i tely neritic in its 

physical makeup but it had a. body of cold v1ater ( ~ 17°0) pre

sent at the 40-meter level. Furthermore, s.. friderioi 
increased its percentage-rank to 62~ (lst-ra.nk) nt the latter 
station which ia .nignifi.cant when compared to other stations9 

where it ··was always le:Js than 6~ and of a low rank. During 

the au.tum.n s11rvey {Table A2·-5} • the percentage-rr-..nks of s. 
enflata were reduced at Port Ellzabeth 41 and (}ape Seal 47; 
at these otli:t~ons the percentage of the species wua 4( 15% 
while at the other str1t.iona it woo usua.ll;r '740~.. eol.d water 
{ 4.17°C} was present u.t both of those stations and s. frl.derioi 

made a corresponding increase in its percentage-rank. However, 
s •. .rrideric'i de-creused in its peroentege-rank ~Jt Cape Senl 50 
apparently as a resu.l t o:f' the influx of oceanio waters. , Dur-

ing the winter survey (Table .A.2-6), s. enflc.ta underwent a 
reduction in ita percentage-rank at P.ort Alfred 81, Port El:tza

beth 84 and 83 and Oape Seal 92 and 91 nnd 90.. An exwni.na.tion 
of the temperature pro:filea of thest~ stations (Fig. Al-13 F, G 
and H) shows that each bad a body .of oo.ld water present. ( < J.7°C). 

Al.ao, S,. :friderici in-creased its perc en t88e-.rank at most of 
theee statione 1 in particular,. at Port FJ.iza.beth ·84, Cape Seal 

92 and 91. 
~he role of s ... friderici. increases and that .of s. enfl.s:ta 

decreases as one proceeds west of the Cape Seal line This 1e 
confirmed £'rom the work of DaVid (1963) from the Benguela 
cu.rren.t where s, ... fi"iderici wa:s 2nd-rank (58. 5~) species and 
s .. enflata llith-rank (.< 0 •. 5~) species. The data given in 

Table A2-2 also demonstrates this in a lim.i ted way. These 

data are from a 24-hour station situated over the Agu~has 
bank {west of Cape Seal) approximately midway between Cape 

Town and Port Elizabeth (exa.ct location: 36°29'S by 21°11 "E) • 
. s •. enfla:ta. tmd a muoh reduced role at this station, 4th-rank 
(13.4%) species, and just an importan·t, S •. friderici was the 

lat-rank (35.9:') speeies. Thia station was neritic in charact
er and had a. 'body of ool.d water ( <. 1'7°C) present at the 40-
meter level a"'ld below. 

If one a£hRUnes that s. enfln:tn ia primarily of Indian 
Ocean origin, at l.east f. or the present eol.le.ctions, then its 

ab1mdanoen ahouJ.d follow tho flow pattern of the Agulhas cur

.rent. .In particular, ma.x.imaJ. abunda!lCea should occur at those 
neritic stations which are more readily affected by the .Agulhas 

current; such as those off Durban, Port Shepstone., Port St .. 
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Johns., Ba.sheo and the outemoot et::-tion of Cape Seal. The 
abundances of S. enflata at these .:;tations were tabulated and 

are given in Text-Table 2. These data clearly sh0\7 that 7 7~ 
of S.o enflata•s population,~ at neritic stations,- wus found at 
those st~tions which showed the greatest influence .from the 
.Agulhas current. 

Text•~nble 2• The ralati ve abu.nd.o:nces and. percentages of s . 
. enflato. f'or the neritic ato.tions o:ff Durban. Port Shepatonet . 
Port St. JohDJ.3t Bashee and Cape Seal (N70V-neta). 

Summer 
AutU'lm · 

Winter 

A.Total relative 
abundrmcea for 
select neritic 
stations as in
dicated al,love. 

lll8 

694-
364 

All surveys 2176 

(NlOOB-n.ets) 

E. Column A a.n a 
percentage of all 
ner1 tic str1.tio.n 
totals. 

'78. 3% (1426) 
62.1% (11.11) 
85.6% ( 426) 
73.27b (2963) 

C. Column A as a 
percentiage of 
neritic a.nd oo~ 
eanic stations 
totals. 
61.8%. (1803) 

29.9% (2316) 
28 •. 4~ (1284) 

40.1" (5403) 

Medians, ranges end number o.f individuals/haul/10 m.inutes 

are given in Table A2-26. 
Because these nets were fished obliquely through 150 meters· 

o:£ water, \Vhioh corresponds to a. vertical depth of about llO 

meters, they ·were not used at t!lOS t neritic station du.e to the 

:inadequat~ depth. Nevertheless, the data a.re of. value for 

·Confirmation of' oceanic trends and for comparison vri th the 

NlOOH-data. .. 
At those few neritic stations ma.de rti th this net the 

specieu waJ usually more abundant than at oeeanio stations. 
At oceanic stations maximal numbers occurred during the 

autumn survey; the median value wr o 54 indi vid1Mlla/hu:u.l/l.O 

minutes. A comparison o:f these data wi·th the NlOOH-nets 
(Table A2-27) shorr-:1 no major differences, indeed. one ie struck 

by 'their c.l.oae oimilar1 ty; median values for each survey are' 

rougb~y the stwe and ooth sets ·of' data i.ndi<;ate m.a.xtmal abun

o,ance occurred during the r..utumn aurvey. 
Peraentage.:.ranks of·s,. en:fluta.. computed from the data o:f 

the NlOOB-nets, are given in Tables A2-l0 to A2-13. At 

neritic stations, s. an:fla.ta wa.a the dominant species anti t~mong 

the dominants ut oceanic stations; for all surveys combined it 
was lsb-ra.nk (53 .. '7%) species e.t nari tie stations a.nd 1st-rank 

(.22. 3%) spe,cies at oceanic stationo. For aimi1cr data .from 

the N70V-nets, s. enfla.ta wa.o lst-r?.rik {47.6%) species in 

ne·ri tic waters but 3rd-rank (1.6. ~) species in th.e ocean. 

This disorepallCY of oeee.nio rank between the two nets is mostly 
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likely a reflection of the gert.r uued and not an ind.i,cn.tion 
that S. enf'lata changed or a-..1aumed a differe11t .role in the 
community (cf .. Tubl.ea A2~3 and A2-10). 

(NlOOH-ne·te ~. 

Medians. ranges and number rf individuals/haul/10 minutes 
are given in Table A2-27. 

s •. en:fl~ was, by these nets, mo:lt abundant at the neriti-c 

stations and mo.ximal numbers occurred in this area during the 
summer survey. This corresponds with the N70V-data. Dur:t~ng 

the winter survey, this species underwent a sharp reduction 

in its abundance; i.ta median value wus 36 indi viduals/ha:-u.l/ 

10 minutes as compared to 159 and 8~ indi vidu.~lls/haul/10 

minute a during the summer and uutwnn IJU:t'Vey respectively. This 
pat.tern .. is also identical to that of the N70V-dat'~ 

At ocee.nic stations, two hauls did 11ot .contain this 

species but otbe.rwise the number of individuals found were 
roughly equivalent to the NlOOD-datu.. Moreover,. .maximal num
bers occurredt aa T1i th the NlOO:S-dcta., durlng the autumn survey,. 

The strong .representation .made by S. enflata in terms of 
.its abund.uneea in these c·ollections suggests that it is an 

inhabitant to .a significant extent in the 3Ur:faoe lr.1yera (0 to 
5 meters). 

The percentage-rn.nks of s. enflata ae computed .:from the 
data of the NlOOH-neto. are given in TableD A2-l4- to A2-20. 
These data ahovr, a.a did the data of the other nets., that s .. 
enflata wan the do. ro.in~nt. n1JO.eri tie und oceanic. species; it was 

. and 5o. 67oJ and oceanlc . 
let-rank (Jl.O%/ in neritic/\Yaters (Taole A2-i4)~ 13ut unlike 

the duta. .of the N70V-ne'ta; no geographic trends were indica ted 

at the ocer,nic sto.tiono but, aa already pointed out, the 

species had slightly higher ranks by the da.ta of these nets 
as compared to the data. o£ the N70V-n.ets. 

At neritic stations, the perccnta.ge-r£mk of s. enfla_ta 

f'o11o¥7cHl the flow pattern of the AguLl:tas current and/or the 

position of .another chs.etognnth S. friderici-similur to the 
N70V-deta.. During the summer survey, s. -enfJ.a.ta underwent 

a reduction o:f 1 ts percentage-rank at Port Elizabe·th 11. 

During the autumn survey, it decreased in percentage-rank 
at Port Elizabeth 41,. Cape Setll. 48 .and 50. The pe!reentage
_ra.nk of S. frideriei .increased ut each of these stntiona. 
D-tlring the winter aurvey; s. enflata decreased .in percentage
rank at llashee n, East London 78, Port Elizabeth 84 and Cape 

Seal. 90. All of these stations, had a body of cold water 

( < l.7°C) present ond S. :friderici mnde a co·rresponding inorease 
at ea.ch of them. 
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· (Popul;,ation compositio~} 
The data for the population c.omposition o:f' s. enfla.ta are 

gi·ven in Table A2-2S. 

For all collections (N70V-nets), the adult to juvenile 
perc en tcge-ratio was 5~. 5; to 4?. tJI;. A breakdown of this 
data for the net"i tic nnd oeeeu'*lic areas indicates no major 
changes in the populetion composition exi.sted between the two 
areaa; this is true for the data. :from all the nets.. Seasonally,, 
bor;ever, the adult to juvenile percentage-ratio cha."lged during 

the win te:r au1:'ltey to about 60:" ~ to 40 .• ~:• 
A~xndanoes for adults and juveniles, by ea~h net uaed, 

are given in Tables A2-29 to A2-34~ Without any variation,, 
the pattern showed 'by both the adu.l ts and juvenil·es ls tha.t 
which was given. previously for the combined data of a.ll individ
uals. For example., the N70V-neta indicate a maximal abundance 
ft;>r adul. ts ~.nd juveniles of s. :enfla"iia ooeurred during the e:um

m-er survey at the neri·tic stations., which j.s exactly the same 

as ind.ice.ted by the eomb.ined data,. etc~ 
~he vert:i.eal d.istrib11tion for adults and .juveniles are 

given in Text-Table 3~ 

Text-Table J. The verti.eal distributi.on of a.dul t (A} and juv
enile· (B) S. 'en:flata at oceanic stations. Relative abundances 
are enclosed. by parentheses. Nets which fui1,ed to close are 
not included. 
]le;e~h in .. tteters Summer Au:tumn Winter .ltll SurveY;f! 
A. Adults 

100-0 
200-100 
400-200 

'.l:otals: 
:a. Juveniles 

10{)-0 

200-100 
400-200 

Totals: 

82.0% (114) 71.9~ {498) 54-~ (293) 65.,8;t ( 905} 
' 

~3-7~ ( 19) 25.4,r, (176} J9-,5,C: (214} 29.8~ ( 409} 
I . 

4. 3~ ( 6) 2 .. 7</: { 19) 6. 5~ ( .15) 4104% ( 60} 
- - - -. 

100.()%· (139}1.00 .. ~ (693)100~0% (542)100.-~ (1374) 

85.,&;! (145) 78* 07b (301) 63.-2~ (175) 74.:5~ (621) 

8 ... 8% ( 15) 20--7~ ( 80) 35.87' ( 9.9} 23.·3~ (194) 
; •. 4~ ( 9) 1 .. 3;it ( 5) 1.-~ ( 3) 2.2% { 17) 

100.0% (169}1.00;01' (.386)100.·~ (277}100.~ (832) • 
Both adults and juveni~ee were :found in· slightly deeper water 
during th;e. winter survey. More interesting, however, are the 
differences in the vertical distribution of' adul.tsand juven
iles; more juveniles were dis t.ri bu ted closer to the surface 
than the adul. te. 
Literature 

Ri tter-Zahony (191.1) found S. enfl.ata o:ff Durban-he 

called the station Port Nata..l but this io a. synonym for Thlrban-



and also at 'Stations of approxm~.tel;r ~the sa.m.e .la:ti tude be-
·""-"""'n .Jto· 0 E. ;...,...J:I 6r.0 m 1·"' • .. d' -.... :t"· ·•· · · 1 1 .v ...... ,.. ~·. ·~~ · '"' .r!. . ""ng.J. 4>U elli.. ¥~tJ.s spec;unen.s were m~a. n. y 

Z.rom vertii·o·ru. hauls, ' though o.ff Durban,,, surfaGe ca:ptures were 
made.- He g.iv.es no .ind:i.oatiou of abundances but hie statement 
on ·the g:e:neral eco.logy ·Of' thi.s speeies is ~sf inte.rest {p. 57-
·58); therein he cleax-17 .states tb.at th.·e occrurrence of s ... 
e'nfl.ata i,s l.imite.d (enocbrittlk:en) by eold. w:ate1"f· in pa.rticular7 

·he .not-es that :it was absent . in tl'ae cold Bengnel.a current" 
s,. al:U'l.a.t.a is well knOWi'! as a warm~···•wate:r ooairtopolitan 

and Toki·olta :(1,962} :r¢gards ~it · o.s the most · e:ommon s:Pecies in 

o:f.f•·shore w:e.t:er~l of the Ind.ia.n Ocean.. In addition, he points 
OUt that S. ·~n:f~a.ta .iS the udom1n.ant•mQStt1 C.hDetogne.th :for· 

many inshore areas,. such as,. !U·ong tlu'a In.d1oo c-ou.eta. Da-vid's 

data (1963) .from. the In-dian Ocean--al·ong a transect of the 90~ 
merid:an-eertaiftly · oonfims the .former c.ontetttion •. 

Thro~g:b.ou:t t1'U:1 P~.ei£'tc Ocean, (mvids 196).) s. ~rd'1at~ 

is al£30 i;he domin&lt speci®S.; this ;is trJ.e;t <alSO,. for SOF.le 

of t:he .inshore or:eas a$ well~ s~ob. t:-1s, "Peru (Jaierit. 195·7), and. 
Ohilce (Fa,aett:i, •. 1958).. Fagetti •·s V'iork :i·S of special imteres't 
sino.e .ahe gi vu$ tsOm'e tempera t-u.re r·eadings and all spec.ies abund
ancea for each. station.. She found s .... e:nf'lata thr.ou.ghout the 
au.:rvce:r area (off the ·Ohileat'l. oo.a.st). The temperaiittre range 

o:r the ;:J1:1rv:~y are~~ wa~ l~ .. 2° to 23.0°\1 t ~:d a ... en:f;l~ta was 
pre.aent at gold f'llld wam water stations. Scome ~t®:t.i,cma bad 

a aha .. rp them.ocline, for eltf'~ple •. · 25.4°·G a_,t the. su~aee t.o 
;.., t:'0 f't '"'t 2·r~o ..., ... t ... ,...,. """"d ""'"'' ':> ·"HO-u·l·+ ""n<!> ..,..,...,.,..,..4 ..... :1·-.-.v"" 'b..,. 4,J.;.;o . . J v :....,. · · I.J :W.e ·'•:.:rll.d.f .o:;w. . .., . t '"""""' ~~ A<w6 · · "";; ·v. 'C ....:tM..uv•v c,~. ~··;~;;, ""· ·t,t·~· 

. ' 

aert.ain. :ifl'he•r.~ !u;r specimens efiU11'6 from .in ;regard to the thermo-
. . . { . 

. c.line.. In additi,ori,, she lists only relative ai:ra.ndancea; no 

4Grretrtio:p.s wern given :f-or, prea\lUtably., ti.nle d.i:f:fersncea in 
fishing by tne nets,, an(i/or for the m:nount' o:.f W'at'e:r fii•t.ered. 
At ~y rate, l f'ou.nd no statisti,ea~ rel.ationahipa in h.er .data,. 
which were l?d,gxrifi:ria.nt,. betv:een the numb-er 'or $ •. enfl·ata present 
and tempe:rattti:"G veluee. !'hia $ttggests., ~:t · leMt for her data, 
the.t these factors· are inlie:pend.en:if;~ A fu:rther ·comparison Wt.~ 
madill, of he:r data. by eonvert~ns; trLetn to perc$nta.ge-ranks :fQr 
each species (simtl..ar to thc,.t done in Tabl·es A2-l to A2'-20).,. 

When thie was <tonet ::s. ... enfl.$t:a was found to make u;p 50% of 
the totals at ne'ri ti:e stations ,and among those .muking up the 
.:f'.irat 50% .of the totals at the oceanic stations... Also~ the 
pel.'oentti\ge-ri!mks of s ... ~nfla:t;a did noi; d.eereaae .in the px-es
·enee · crf cold wat-er ·&t eith-er neritic o.r oe:.ermic stations.· 
Fil'.mlly 11 Fagetti l:Lsted no othe.r ner:i. tie .apee:tes; ifrd .. s fa:et 

-4 The tables of da:ta in h·er pape.r ,give the temperature ra.nge 
:for s. E!n:f'latfio as 10.6° to 24 .. ooo,. 
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znay be significant. 

David (1963) has worked oome co:llectione from the Peru 
current, presumablS found o.t locntions just north of Fagetti':a 
survey area but .no location is given, and his data show that 

S •. eni'lata 'Was the 1st-rank opecie.n (53. OJ{. of a total of 
23,145 individuals). However. he did :find one species 
(S peruviana; Jrd-rnnk and 4. ·8%) which cl.o:.;ely resembles 
s. friderici and, according to Sund (1964) ia a neritic 
species for that area. Sund •s material cam.e .from an 
area approximately bound by 2°11-25°11 latitudes and 95°W longi
tude on the coast of South i~er-lcan ju.:Jt north o:r Fage.tti t s 
survey urea.. Along the ~?estern coest of .Africa the oomm:unity 

position of s. e:nfla.ta is .x:m.rkedly diffe.rent :from that of the 
Peru cur1 .. ent. }~or exempl.e,. in the Benguela current, David 
. (1963) f'ound S. enflata waa ll!th-rank specie a and. made up ~ 
of the total colleation (28,.268 indi.vidut'~a), l."'hereas s. -
friderici was 2nd-ra."'lk species and made up 19.4~ of the total. 

' . "; 

But north o:f the 'Bengue~a current,. Furnestin (1962) found £h. 
fr;i.derici invnriubJ.,y· the dotr.dnant species over s. enfl.ata at 

coastal stations. Again the temperatures vtere both wr.:.rm 

( ~17°C} nnd cold (-< 17°0} at many of the stations. 
From the present study and the literature the data are 

very sugges'tive that competition occura be.tween s. enf'.latu. and 

s. frideriei... Further, that this co-action seems to occur 
along an enviror..mental gradient (temperature) between their 
horizontal diotributions is what one would expect a priori. 
Dut becnune of the complexity and polemics surrounding the 
coneept of competition and the indirect nature of the evidence, 
1 t is perhaps best to conclude t):u;,t the limiting factor in the 
distribution of each species ie temperature and to eugt$eet as 
a research project for the :future, a more dettli~ed ana.lysia 
of the distribution of each species.. It would be especially 

to find 
pertinent/wherG the population of each species is primarily 
located in regard to the thermoclj.ne. 

Sagitta minima Grassi 

Resume 
This species was .found at e.ll o.of.Hanic stations except 

at Durban 4. In neritic water.s i'ta distribution was lees 

eon.siatent but it was a till :found ut 23 out of 31 n.eri tic 
s·tations (Table A2-35). 

Within the survey area s. minima ia an oceanic species 
and lives predominat;ely .in the upper 100 meters but not in 

the surface layers .(0 to 5 meters). As the dominant species 

in the ocean it was most abundant during tha au".;umn and \Vinter 
surveys. 



lim.o:ng the ne·~ts ust~d there were c:Onai~derable dii'.feren'Cee 
in tlle ttil.11!b.er ·of indi v.iduals captured 'bu. t this is :mos't proh
·abl;v a r.efl.ection. o.f the size .of this sp.ecies a~ .it is .small , 
f:ll'ld sl.endet";. the average .le:tlgth o:f 119 mature individuals was 

5 ... 7 mm.. 'lhe da:ta from. the larger-mesh nets., the NlD0 4:s., .. ar.e 
prgbably, th·erefore .of' limited Vl!lt.:te in the arJ.mlyais of the 
apeaiea diet~ibu:tj,;on:.. Not wi:thatandtng these limitations, 
th.e d.i.etrib'Ut1on. a.'1d atrl1.1Hiance of this species did not aeem 
to follow the .flow pattexn of the Agulhas current .• 

A prepond.eran{!e .of adults ove.r ju~·;teniles we're found; "the 

· adult; to juvenile peroentr:we-rati:o \Vas '91. 9.% to <8.1%.. This 
~~ituat·ion is m.CJst probably d.JtJ&e to the inadequate l.iter.o.ture 
on ju.v.enile sy,f.§temn~G;lc13 (see Te.ltonontie no tea)... The aepara,.te 

pattern Gf' dietr~\:rttt1on ;ID'ld abttndane:e f'o~ ndulta (~·uven1le 
data is m.ueh too linti.ted. ·to judge by) .followed, as would be 

-, 

t:lXpcicrtedt tha~t .indicated ~y the data .of all. individu.nla. The 

;juveniles were found slightly higher .1-n th·eir.vert.ical st.rati
:fica,tion that~. the adults ... 

Data 
.~ ~~ 

(i{70V~n;et.s l 
Medians.; ranges and ntmiber of :il1.dividuals .P:er.lOOmJ per 

survey are given in· ~able A2-36. 
faaxJ.mal ab'tindanoe 'OCCurred duritJ.g the EW.ntmer Sl.U'V'::fky at 

neritie atatioriLS; t11e median value was llO in:divi·duale/lOO:m3. 

Howe·ver, this value .should be tak-en ae an .indication ·o:t tlu~ 

degree the .neritic area \~as in.f'lu:eneed by the A@Jtlhaa ·cttrre:nt. 
during the .sm.tmleil:' survey,. aud not th:at the sp.eci.es prefers a 
1:1eritie milieu.. .hrther,. at th-ose nel"itie stations whi:o.h 
s.l1owed ·the least amount of .oee'anic influx, i.e. t East London 
8 a.n:d Port Eli:zabeth 1~,. s:. minim~ was :Ilnt present {s.e:e 

· .E~yfir.ogra:pb.ical seetion, especoiall:y Fig:u.re Al-4 ).. Other sup
porting evidence f·or ·this sugge~tcion c~mea f:ro:m the net'it.i.~c 
iatatio.ns of the e>.utmrm a"'l·d winter .surveys, 't'Vhio:h bad .substan

tially l.owilllr ntl.mbers of ·this species; .median values/100m3 W~tere 

11 and 15. for autum.n. t»t:td winter., rospecti:vely. .It can 'be noted 
that the w1rt.ter value$ a:t"'e n.o t nlUC:h di f:f(i)ren t from th-ose of 
the uu.tunm .survey as would. be expected du.e to the. .bydrographica.l 

ehru:ages,. ~hus e~ re.duotion in numbers could be .an:tiGipated if 

rec:J?!litm:ent of the ap.ea:ies was ao.lely -via the .t~u.lha.s cur:ren·t. 
At the oce'f:atie st:ationa 9 abundance was lowest during t}le. 

summer survey; the median nv.m.ber ·G:f i:naividuala/~OOml was .14. 
Th~ median values .of the· autu.tlin and winte:r surveys \vere apprax
imate~f th-e same; median .. nttmbe'l'$ o£ in'<ii vidU:als/~OOm.3 tv·ere 32 
and 33, rea;pea'&ively.. 'rhe range .of valtttH':l fo-r..md in tbe ocean 
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were just. as variable as those for the neri tie area .. 

The vertical distribution of s. minima is given in Text

Table 4. Those datu show, st least for do.ytime hours, that 
it is an epiplanktonia specieo., The win.ter data are in 
vcriance to thone for the other surveys as a gre.ater portion 
of' the popu1.n.tion ~ras at th$ 200-100-meter level. 

Text-Table 4. The vertical distribution of s. m.in1mu at ocean
ic etl!tions. l!elative a.brmda.nces are enclose! by pc~rentheses. 
Nets which .fe.iled to close are not included. 

Depth in. Meterf! Summer Autumn Winter All. Surve.z!. 
100-0 '76~ 2% (138) 80. 4" ( 92 8) 55. 6~ (l0l5} 65. 5% (2141) 

200-100 16.0 { 29) 17 .. 4% ( 201) 44.0% ( 852) JJ.l% (1082) 

400-200 7.8% ( 14) 2.2% ( 25} 0.4~ { 8) ~ .. 4% ( 47} 

Totals: lOO. ~ (181)100. 0% (ll54)100.0;h (lgJ5 )100. ~ (3270) 

By percentage-ranks (Table A2-3} s. minima wns the dom
inant species~ t'or all. surv-eya, ct oceania stations. '!·t makes 

up 17 .. 1% fD29.4% of t"ne tolnl oceanic collections and wus iet- to 
3rd-rank. 

The percentage-ranks :for this speeiea at neritic stations 

was quite vari.able during the summer survey (Table A2-4) ; lt 

waa lst and 2nd rank at Port ·shepstone 1 o..."":Ld Fort Elizabeth 12, 

respeottvely. These stations, however, are considered more 
oceanic in character than neritic (See S. enf~ata and Hydrograph

ioal section, especially Fig. Al-4 )... .At the remaining stationa 

during ~er, s .. , minima. wsa o:r low percentage or rank, :i.e.,. 
~ 8.3% and/or 8th-rank. During the autumn survey (Tabie A2-5}, 

the spe.cies assumed .a higher rank at the more souther1y stati.ons 
of Port Elizabeth 4-2 and at al.l Cape Seal stB.tions. Similarly, 

:for the winter survey {Table A2-6) ,, there \Vas a slight tend

ency f'or the species to hP.Ve higher ranks at the southerly 
stations i:ru.t the .rather amall number of individuals captured 

makes this a tentative sugges't;ion only. 
In. 'th.e ocean (Tables A2-7, A2-8, and A.2-9), the perccnt

uge-ri",..,nka for this species d1;.rtng the su.mmer vo.riod between 
<:. 1" to 21..2" and between lOth and l.st .ranks. Daring autumn and 

winter surveys, however, the species had higher ~ercentag.es, 

up to 36. 5~ of the totals, and higher r'c.mks, usually first to 
second. The increase of tibundrnce during the winter su~ey 
is especially apparent. 
{Nl00!3-nets) 

The abundances obtained by these nets (Table A2-37) from 
oceanic stations are in a.cco.rdr:nee with those o:f the N70V-nets. 

The l.owes t median value was during the summer survey with 3-li· 



-29-

individuals/h.aul/10 minutes and the higheat values were dur

ing the autumn and \Vinter surveys with 8 a.nd 6it individuals/ 

ha.ul/10 minutes, respectively. 
B-at :fo:r any one line, S. minima never amounted to over 

1~ O·f the tote.lat snd indeed, for all oeason (that is, lump
ing all line-do.ta together Table A2-10) S. minima wa.a never 

more than. 7~ oi' the totals (Tablee A2-10 through ·A2-13). 

Despite the paucity of the data from neritic stations it 
. . 

is evident that s .. minima is primarily an oceanic species. 
But some caution is necessn.ry in th.e interpr~rta.tion. of these 
data since ao.mpling of this 103peoies may not have been adequate
ly performed by this net. 
(NlO;OJ~-nets) 

These data (Table A.2-38), while d.emonetrating again that 

S. minima may not be efficiently sampled by the NlOO-nets, do 

indicate that the ~peeies is not a surface dweller (0 to 5 
meters) D This is · eon finned by the !ilOOB-data, which n.re dir
ectly comparable in values to the NlOOH"s. Thus the NlOOB
data. are .3 to 18 times greater tho.n the NlOOH-da.ta. (af. Tables 

A2-37 and A2'-38) .• 

<f.oalation aQm;posi tion l 
The data 'for the population composition of S. minimn. are 

given in the Table A2-39. 
For .a:ny. one su.rvey and for ei t~er the neritic or oee3.nie 

areas the ndult to juvenile percentage-ratio was usually about 
80.0% to 20,.Q%. Thia may, however, indicate that the technique 
of identification used did not vary .• 

. The adul·t abundances of §.. minima are given in Tables 

A2-40,_ A2-42 nnd A2-44. 'These data show a direct parallel to 

that :j_ndioated above for the combined data. of all individuals .. 
The vertical distri~utions for adults and ju.veniJ.ee 

are given in Text-Table 5. 

Text-Table • The vertical distri 1hl t.i.on of adults .A and juv.
eniles 13 o.f S. :minima at ocea'l1ic eta.:tions. Relative a nmdE;.nces 
are enclosed by parentheses. Nets which :failed to close are not 
L':i.cluded. 

PaEth. in Meters, Au·tumn Winter All Surve:ra 
A. itdu.lts 

~00-0 
200-100 
400-200 
1'0t4ls: 

B. Juveniles 
100-0 

200-100 
400-200 
Totals: 

77.4"fo (134) 80 .. 2:' ( 858) 53.4% ( 927) 64.4%(1919') 
15.~ ( 26) 17.2~ ( 184} 46.3:' 803) 34.07~(1.013) 

.. 7.6f: < 13). 2.6% ( . 27) . o. ·~ 8 1.6 . 48 
100.~ (173)100.01' (1069)100.0~ (1738)1CO.OiH2980) 

10:0.0,:; {8) 

81.4% (70) 
18 .. 6% (16) 

Q .. O ( 0 
100.0~ (86) (197) 100 .. ~(2'92) 



Deapi te the limited juvenile d.ata there is f.lll .indier::tion that 
the juvenile population was confined to a slightly higher 
level than the a.dul t :population.. The data for any particul.a:r. 

survey, however, are too few tor auch conclusions. 
Litera t:u.re 

This species was recorded in the Indi.a:n Ocean by Ritter
Za.l:lony (1911) from hori·zontal hauls and fron1 several vertical 
hauls (depths not given); they were taken at stations in the 
area; bound by the 25°S and 27°8 latitudes and juot south of 

:Madagascar.. He sta.tes (p.. 61) that s .. minima was one of' the 

more abundant specie-a-no reason are given to support th.ia 

claim--and. that the reasons for ita rather mer.1ger abundances 

in hi.s coll.ection:a were prob, bly <h:u~ to the :following: (1) it 

is a sttall-sized species and (2) the juvenile3 of the species 
are most diff:i.oult to recognize. The latter has alrer;dy been 

pointed out in the previous notes on taxonomic problems. 

Certainly, f'or the prese-nt material, s. minima is the dominant 

chaetognath in the AguJ.haa current off South Afri-ca. 
In the Indian Oeean, s. minima is distinctly rare; it 

made up 1"7' (12th. rank) of Ds:vid's (1963) collections {~0,315 
individuals), from atati.onn along the 90°E meridian. Also, 

.;~\lYa.rino (l964B) found i-t to occur in (apparently·) small. 
numbers in a series o-f samples from. a wide expanse o.f .th~ 

Indian Ocean (an area bound by 8°S-40°S lati tudeo a.lld 60°E

l200E longitudes). 
for the Pa.ei·fic Oeem:;~;., Bieri (1959) states that s ... ~.nilJ!§! 

is a mesoplunktonio species (100 to 300 meters) and .ia pre

va.l·ent in mixed-water a~eas over the continental shelf'.. How

ever, the per,crentage~r~mk of this speoieo is usually< o. 51' 
thr.oughout the Pacific except in the waters about Japan where 

it oonstitl:tteo about 10~ of the chaetognath fauna {data cited 

from David, 1963). 
The distribution of this spe·ciea in the Atlantic Ocean is 

also puzzling: in the Florida current,. it ia 3rd rank-6. 3% 
{Owre, 1960) and aecording to·Pierce and Wa.ss (1962) it is 
partieula.ril;r abundant over tbe shelf of the same area. The 
percentage-rank of s. :minima in the Benguela current is 

approximately the same as j:'or the Florida curr.ent, cf. 5.6% 

(5th-ran.k)- to 6.3~ (3rd-rank), :r.eapeetively (David, 1963). 

:But in rather wazm water along the coast of wes't Africa 
(i.e •. , between 15°N-l5°S latitu.des), Purneatin (1962) e.lao 
found this species to be rather rare, averaging usually 1% 

of the totol collection. She did note further that the pop

ulation was usuc.lly mad-e up heavily o:f adults; 5 adults :to 
every l juvenile (83.4,t to 16 •. 6%). She considers this speeies 
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to be .Jn.est common ov.e:r the contln.en tal slope .. 
In ~aq., s .. mi:ru.ma has been characterized as follews.t 

.a mixed-wat:er speo:.te:st; a :iB~soplank'tonie apesies irt, 1 ts. vertical. 

distt"ibl:ttion; and a c.oaetal speeie.s particular1ly abundant; 
over the Cf)i:rtd,ll.~ntal sh.elf. 

Ftom the ~i te.rature cited above, s... l'l'dn:tm.~ can be co:n~ 
aide.red to· be •at bometr in ~cold current s'UCll -as the Be~ela 
current (5 .. 6~ of the total} but ~.e.q~ .ruJ well 'lfat bt.u.ne•· in :a·· 
i'IUJU current: :t • .e,. ~ the Ji.gu;lhas ourrent (1:8.4" of the tot:al; 
see 'fable A2-l.). ·~e dUemna is to e-.xpl:aitl wb,y 'tbie apetti•ea · 
is ra.ther rare in waters of the mut-Indian Oee:an. \Yhich i:s the 

source of the Ap:Un.tG .current and. 1et it i.a the dolfdnunt \Spectes 
of t.be ASUlhas current off. South .At:rtea.. I have examined a 
aeries of swnpl•e.s lilade over a 24-hour · period* during Decemller. 
19621 at a lii)C2,tion over the J16ulh£US bSiQk and roughly'· eq,ui.- · · 

·dil!tant frmn the Bensuel~ current and the Agulhas C'llrrtmt 

(36°5 b7 21°11 ·•E). At tld.s station, s •. minima lll.f.Mie up 2.1. St· 
·artd was 2nd-raa'k of t.h1s collection ('!:able A!-2) and becatul!Ei 

Dec.amber is included 1n the s.eae,Qn during wbiclt the lt.plhaa our

rent .is lnlOVr'll to flow <JVer tbe Agulhas bank and "llery llkfllt into 
~he· :Sengul!l~ c.tu•.rent (If. Dar'b;:ehlre 9 l.96J},. tbeae data sugg~f!lt. 

reU,ruttment of this spe41ea :fnm the; .Agulhas curent to the 
len(fflela ~nt can occtJ.:r. HOW$'Ve,r, this mq not be one~Viaf' 
proc:~as a,li:ne~l the neri.Ue stn:t1·ons for tl'te wmter el:U"'Vey (!able. 
J.\2:-36.) do not show .atf¥ ·difte:ren~es with respect to the &utumn. 
.sttrVeJ'• lft. partieular,. it w:onld be upected ·that the abundanc$ 
Gt s. Zflinillla~ would decrease (:tiut it did not) ill the neriUe 
waters during winter as; the influence of the· Asulh.as current-
on the ne·ri tie a;-ea ia lessened. 1!h1.a assumes tht1,t the origin. 
of the cold wat~r 1n the nerl tic ars:a is, fr-om the A tlstJ:t1c •. 

·tmt mnother way of interpreting these data lins 1n t.he 
vertioal. diatrtnutio:n of the apecie,s. Dtlriug the Winter e'QrV'eJ':, 

a greater prirt of th'6 p.opula tion of thi:r:l species was :found to 
extend heloi"l 100 meters, v1hereaa ·for the pr~vious surve,- · th~ 
PO:PUla'tion ~ predomiuantly in the upper .100 mete,.s (!'ext ..... 
~able 4}. !solat:ed upwelling did o-ccur in the neorttic waters·.,, 
dn.ri.ng the winter surve-y and. s. miflima. was found at th.ase 

ne·ri tic statlons whose b,Ydrograplrlcal make-up suggested upwell
~. £or ex:ample:. ·Eas~ London ·78; ·p,ort Elizalleth 84 anti 8.3; 
and all stations nf 'the Oap;e Seal line (see H74ragraphica.l 

s-ao tion" winter survey).. 
Finall7, it mast be empha~ized tna;t the problems i.n the 

·overall. iii,str.tbutton o.f s. minima are in large pn.rt a ·re:t~eotiott 

o.f the typ.G of nets used, f'or example: the s·loO:B"a moa't certain
ly do· ,.not give a tme picture of this species o.o:mmun;ity stan~. 

ing.. In general, the Il&ts used. mesh si;ae and/or literature 



most ptt'bl:i.ca:t:lol'tS• 
"!..;, ... 

SM. itt.a serm. todcn'te.ta Krolu.\ ... ~ 'jrpf . . • 'j ;.;;;; 

.fif$-~ 
This apeeies was. found widel.J' tb.rOllghout the s1.u:-vey are~ 

btrth in. neritic ·waters and m. the .oce~m~ It woo present. at· .a:u 
oc~e.ni.e stations and absent f:rom on11 ·th~ee neritic· ,sta,ti~ns; · 
Port El~beth .ll and Cape Seal 4'7 and. 92 (Tabl.~ A2:-46) •. · 

~t •. ,setratodent:atf.i ia ·an oee&1ll-liv1ns k1peClies. For th-e 
present ~~rial, its grea.:test. abunt:lar~e was dttlt'ing tha wutu 
aurv,~y .•. :But caution is neceetf<E11:7 in; the 1nterp.l."e.ta.t.ion ~t these 
data as the otlean:io ·v~u~s are mueh lc\7er than th-e nerl tic va.lues 
for the ewmner .and a:utu.rm attn:~y; how;ever". this is taken u cor
roborativ-e eVidence of' the ~drographical con~itlol!tS exis·t:!ng. 
·durilll§ those .aurvey:s. tt :i.":l• expeoted.,. therefore. that 1thil 
neri tie stations would ll:ave th$. greatest abundance ·during th.fJ 

'. ~ 

s'Wl'l1lter and autulntl, a'ttl"'Ver d:Q;e to th4f. in;trnsion. of' the Agulhas· 

current ana aloo to the fact that these stationa a.re t naturaJ.:lY,. 
11eq fJI.Ueh shallower in depth. FurtheJ:>, th$ sharp decline i1J. · 

atrundaneea at neritic $tf.lfd;.ons :tor the winter survey :i:s 1n 

a,ecora wit:h tMe SU86SS tion, ~ a. general. weaken!.tl6 of the Ag• 

nlhas currel'lt ocCe~d d'IU'ing .:'ltnat a'1!Ve)l .• 

Vertieall.l;' the POPlU.tlition of S .•. setr'~tGdSt.l!lta was ·dis• 
triwted :m.tttnl]f With.i:a the ap~r 100-meters,. but .as .tor eom:e of' 
the other ep~eies., some ·of its population extended i.ra:to ali&ht--
17 deeper \?ater d11rl.llg, the Wintftr· slU'Vey,., ~~t the .popul,a:tion 
o:f .ln?JlJ' · apecies showed . a dif'terflnt. 11ertic-al · di.st·rtoution .tlnrtllf.i 

the Winter surv.e3 ia not resaried aa r~n aa:-tifaet of .sampl·tns, 
indeed,. the .n;wnber of aa:mples t~en ·d.-ring .the winter ~y:.:. 
uetmeen .200 to lQO meters Wf.l;..S le~-3 ''thtui for the ,au.tmtm s~W'l . 

18 st.U'llple·s were takeu during ·the 'Winter ~3' C:wilp:nn4 't<J· al · 
4u;ring the Sitttumn $urv'ey fr&m ·this interval (see '!!able .A2~22},- · · 

The pop\llation QQmposi tion for s.. .sarratodentata was :f'q@d 

to be 51. 6~ ,adul t.s tt> 48. 4% ;ju:ventl.es.. During the winte%" ~~., 
a. sharp oha!1ge . i:ti the nnmhe~ of j'UV~e-nil·es· ocqurred .in the: 11-er:....: · 
i tic area- as· the a.dnl t to .juvenil.e pe.reentag.e-rtrtio :Was found 
to tte 84.6~ to 25: .. 4~. fhe sepa~te pettt:ern. of M.'ttl.'t and juv ... 
enil:e di:srtri'D:tltion and ahundM:loe, h'!iiwe"ter~ ··followed tbat as .. :. ~·· .: 

ind:Loated by the ·data of all 'indivi·duals.. fjhe bnl.k of the ·jav..,. 

eni.le popalatian tXlC:ttrrad ne~u-e:r t.o. the surface .layers than. 

did the e.dul.t popalations~ 

Daiia. 

.{EZOV'-l'lets) 

Medians, r~sea and :na'bers of i~ndi:v:iduals/l0Qm.3 '~ 
stven :in !'abl..e !2-47 •. 



Kecii.an values were greater at t~e neritic stations dur- . 
iiQS. the· Eiltl11'ml:S:r sad ~tumu survelfs,, 25 a.nd 34 in41vidual:s/iOQm3• 
~spectively; co.mpetred · to the oorre~~ponding va11ms edt 16 an4 
ast for ·the oceanic ·stations.. ~ing tb.e wint,er surv-ey 1 ·ho:w- · 
ev~:r, the mrediEm nlL'llber o.f individools/l.OOml was l.li Which 1a 
a ·redur.rtion from t"ne previous sut1teys by a. factor of' 2x to .lli; 
turthemore., the median value for ·the oc.e~c st.tttioll$ of th-e· · 
winter s~~ll was 34 indi:V'idn.ala/lOOJ.u3, the .l!laxim.mn tar t'h.at 
-area. 

The data in · 'fext-1"abl.e 6 ind.iea'te$ that S., serra:todentata 
is an epipl.anktonio .apeoies~. a;lJ appror..imate}¥ 6~ ot its po:p
ulat.i·on Waa always fGUDd > · . . . . . . u.'boV'e the 
lO~ter level,. .A change wae e.vi.den t, however, during the 
:\Vinter: survey ·EtS• Jnore ot t'm p0pu:l.Q.ti:on (42% ao compared to 
J~ and )0,:: :fa:r the .oth$r aurlfey:s) eaten.cl$d 'beloyw the 1QO
m~tt1r le'\rel .. 

t.t~t.-ta.bl.e . 6it file vert·ioal dit:rtritnttion- of s. ,serra'tod$ntate 
ate oc-.esn.lc· stati-ons. .Relat:i.V(:! ~bu:ndanttes> tire ·enclo.stilUl by pa.r
en:theaea... Ne·ts Whi'c-h faUed. to close are· not. incln,led ... 
. ~t!h .tn Ji~:t~m Summer Autumn . ,!jnte:r . _All .surv~z·e 

1oo-o 6'1.1.~ (14Sl, 6·g. ~ {682} ss.:L;; (. ·75.2) 62 •. 71£ (15?9) 
200-lOO 17. S";t ( 42) 23 .. 1~ (228.) J5. ~ . (. 4-Sl) 28. '11& ·( 72)) 

.. - ' - ' 

· 400~2oo ?1.1~ t iQ.l I· o~ !l2t 6. ~ ( .901 -s. 6! 1 21:11 
Tf.)talst ioo.~ (2l1llOO.,Q% ·(905·}l.OO .. O'Jk (129'5)100 .. 0%. (25.17} 

~~ perc'E!ntage-r-~a of s. .. ~er:ratode:ntat~ .· (!f.able . A.2-3) 
abow tll,at it wa~ ·th~ 2nd-rank aptleies tn, the oe·ewaic and ·Jrd
rank -specie-s in nerlti.o waters. ifhe same we data, bu.t ttiven 
.for each l1ne per ·$Urvey, in1lic1.1te:-t ho\veve.r, that . tt .is an 
ocean.io. sp~ciea.. Consider, :fo:r ft~unple., onl; the neri.tic £ltationsu 
during the. mmm1er aUl"V~J" (fable 1..2- -4) ·•· lt waa 41ih•~ at·. both 
.PO:rt Shepatone l a.~d. Port Elizabeth 12 (13·-~ and· J.tf;. re:epeo·t;
tvely) an4 Sth .... rank at Port :St~ Jl)hus. ()io ~) whilft for t:he other 
~tQ.:tio.ns it is ei:fiher· of Ye.rJ! low r.mlk o.r :1.~ of the total 
aot'U.l4ance; duri-ng tn.e a.ut'W.Qn surv·ey (!J!ft'ble A2.-5 ) • .its pe~ea..,._ 
a-ge-ranks wen greate!' at these ~~tout'emost. Of> sea,rud" nerittc 
stations, nsmeJs 1 :Port Sbep.stone 21.. P.c0rt Elizs.beth 42 tm4 Cape 
Seal 49,. and 50i during the winte~ survey (Table A2-6), ;hi.a 

effect is even more marked. ~-. stations showtng iihie are 
Po.rt A"lf"d 8.2;, Port Bliza!i:e·th 8.3 an:d Cape Seal 90 taift Sg •.. 

A further· compm..rta-:on of· th:e aboV'e· data m th th~ oceM.io 
val.ue:a ahows (Ta:tiles A.2 ... 7, A2-8 and Aa-9): (l) s.. s~rrato

dent;E!t.~'.! percentag-e value in. the ocean ia ~oat a.lwP.is > l.(}% 
(l.5 out of .18· tin:tes); (2) S,. ;a~n~toderita.ta.'•s. rank. in tbe ot!ean 



-J ..... 
~·gretA~ ,ani lea$ v~.al>le {l.et 1U) 4th} limtl fer the n:t:rl'tie. 
area. 
~m .. ! :ooB-net~} 
~ ···, ·--· 1.. 

A-~o:nC•ill from the:ae :ne'ts G%"0 Bfft~ ia ~s~le· l2•48~ 
~~·show ~ e88$0B ~xt.m.um:~ ~~y u.t\i.an ·•sLuef11 tor ·the Wint.,.. ·· 
~" i•,·e• ,. J8 tn4iY14uls/!i;ft.u1/l0 ~tea.. · !fhlfl eontJ.m:s · • 
the- GC'<'~io· ·~lu•s ,gtven b9' the· lf70V-.nete .•. 

!he ,Jer:.e·eJltf}}ae-•~ bt the.tte dr~te ~cw ~t·.s.:_tserJ"a'to
d~n,ab ta 3d 1'm1k .U<paci'8a (18.l")ta th~ ocu'J.an (kble A2-lO),. · 
:e;ne .. game t;rpe. of 4nta s:tven .t•r · ~W. iad1.111d~l$· · (·~f'.bl-e A2•1J 
iai;1CiJate· thi& ~iee· i~ also )rd "'~ t.o:r the drita .f"J'(;G; ntr.eh 

<lt· the ·•ttll • 
.i«~®ll-natsl 

A\nm4~ca t~ .these a$:tS: ~re: glvea in fa'blec A2~9. 
fhQ iad.toate. J.n ClitltCer~ with t,ne other ne~.. a· ~V4!bl, ·ebuna:

ac~· a\ ~· oee'{mic a~t:i.~ tor· the ~inter s.ne,-;. 2.0 tn41Ud
ual.a/he.al/l.O ~nDteoe . cospu;rd tO" the e,o~p$~. nlu.e~ fo.r .. 
tb:e ·~er Md ~~· · ftl"V&J'$ · of l ana '9i· 

fte. n•ri tic d~~ do no·t :dif.t«r sreatq "~o:a 't$· !JOt;;.S(:tt: 

lit Jt :t:$4 6 ta4:J:v:iiuKtl.la/ba~1/10 DB»lltc$& to't ~~r •.. ~ttmm . 
,mid wtn'tt!'.~>· aune)"s,.,; :t"'$J'GCtivel.J'. 

~e<atJll$e: the0"~; 4a~ ·are· direc:t#lJt _ compa;ra~~le ~· lhOae of· -the· 

Jll®r;.....ne1;,s, t.hl$ ep~n~s e~..a ·~ c:~ide~4 .. t'o . ialU:tbi.t the nr• 
taot uz~ (O t~ 5 &$ersJ 't~ .e.ome ex~elitj. In aoae~l, Iao11- · 
ever, -the HlOCJfl-dn;ta are ~:tl&t"' · thWi those · fl::t tho lilO~sta., 

this :J..a,. ~norer ~ppa;eat t.rom the tollowi- ~xt:-!a'b1e ? •. 

f!:J!-~!~e. ,.. . ltedie.n ~ber of 1n41v:Utuat;a(ltalil/10; m1uutes: tor 
oc~tmi.Q ata i.Q~UJ. . . , 

~U:~Z 
.s~r 

AU:tlimn 

ftnt-er 

·!f1:00ll\..o:n,etQ; ·_ .:!'%_ -1 I - ~~J:ic 

l 
9i 

20' 

li29B-ne1W 
'1 
ll 

~ l8 

~&rtemu. 
2.Sx 
J~sx 

1.9% ·-----.-.......... --..... _,,..._, -· --· -·-· -·-·---· --.;·-· . ......._-·.,~ .. - .......... - ...... 
. PeJ"Oent~r~ bt tbr:n.'Je. data; · (!:'ab.le- A2-l.4) eho?.f the epbl€ts 

waa- -2nd-%"alk {1~4~) in ~he OQ(tM nnd ltd•r .. (4,.8~} ·in• neritic 
waterlfJ. ,'!be oh~ce ~· 9l}ectea awl~· in ne:ri,:tto i'Jtt't~ follows 
agaill tll·e .1r.rtmstm:~ pst~m e~ the AIJ.Ulhe.e ~aXl.t:·. (i'a)'len 1\.2-
l.'S t:G A2-l7}, btt't. thea~ d&,fl; do uo"t &how this as $1e~lg' ~ lie 
1ihe 110V-46t&. 

{l'opg!a,&on.pom,wl"J~\trml. , 
trne· 4ta;ta. for 'the puPQi.atitm •atllpo'l31 tim of s;,.. .•-e.rra:tedef!t&t,.~ 

are S1"l'U1 in. 'the. Table A2-;o. Por &Ul O:?l.lecUoa:s (JI7GY-neta) ., 
the e.dQlt'$ 'to Juv.enUe .· pe~n'tUg$-:!ifa:ti.O. wa.e. 51. 6~ to 48. 4f. · 
·ae~e~n "tke- ne.rtt!,o· .WJ;ti oc~Uld.C) greas a oharp olaanp in the 
inabeJI' cOt ~uveni.les Z.ea •.evlfefli during 'the fin 't$r survey ita, i;b.e 



neritl(r ar<Ja;: the adult to jUvenile perc.entage-ra.tio was 84 .• 6~ 
to 15,.4~ eOln~d. to qo:rrespondJ.n& oc·eaaio va.luea of 49. 9~ t3 
SQ.l~. 

fhe a.bu.l\4ancea,, £or adults and. JuV'eniles,. b7 eac·h · net 
11aed are gtven $Xi ·!fal}lces A2-51 to A2•56. Again, the basic · 
·pattern ot .eu.strlbution. e.nd abundance f!tir a.du.lta· and #UVentles . 

(sep.arati&]J) are parallel to tho ace &i vtn for· the combined -da

ot uU 1n:diVi4.Wd~J~ 
fh& vertical diat.ri'batt>tjn ot adal:ts and 3-.ventles are · 

given 1n TeJtt-hhle 8. 

~ext-~ble 8. !fhe vertical ·di~Jtribution of Adult (A) m::td ~av- · 
enile (B} .!'• . ,;~errt"ttoden:ta:t;a .at oceanit':_ -stations.. Relative ab
undances; are eooloeel b7 pa,rentheaes. Net.s which :felled to 
eloa¢ a:re .uot included. · 

l!!l!thn b. •t~rs Summ¢r 
:A .. Aduli;s 

lOQ-0 
201) ... 100· 

40D-200 

-~otau: 

:B:., Ju.venilea 

.loo.-0 
2Cl0,.-l00 

400-200 
To'tal.S'l 

;). 7~ ( ?lJ 58.~ (289} 41 .• 3~ (.286} 52.4% ( 650) 
·16. ~ { 2l) 28.11' (1391 42 .. 4~ ·(25tH ll·9- ( 420·) 

29,.4·! { 40); l.l.jJ! {,tilllO.J! ( 6.llll.1$ f 171} 
100 .. ~ (136)100 •. 01' (496)100.~ (6.09)100.0~ (1241) 

7l .• )jt (" 12) 81 •. 9% (393) 64• ~ (464) 71-l,t ( 929) 
18.~ ( 19) l.6 ... p~ ( "77) )1 .. ~ (2.)0) 25.~ "( ):26) 

... 9.2f (·:to) . ~·lf { ·101 4.22$. ( 28). l·Z~. C .. 48") 
. . 

l.OO.&;t (101)100.~ (460).100,.0)& (122)100~r01' (lJOl) 

:Both sets of· data sbo.w f'o:p- etleh su.rtey at1d tor: combm~d 4a-t"a 
·thta.t the juven:tl·e popula,t:lon ()ecurred :more· predq.minate.ly 1~ ·the 
upper 100 mete~ than ·the adUlt popula.t1®s.. ~he~ ·is also 
.e'tfidenc~ that tho po;pu:lattons, bbth adult au-d juvenile, ua4e.r
vrent a alight .deepening during th& wint•r surve;:. 

'&'te~~e 
Ri:tter-Za.hcey (19l.l) .:rect>ded t'hi.a speot..es· ·f:r:om Port Natal 

in. .a aurf:a;ce he.ul. He atatee .• however, thn"t lt is · a :meso
planktoui:.e a"Pe¢ies Which catt extend into ep1.pl.aakto:nic. levela;. 
t.hia was baaed -onknowiedge .from other· samples ·Obta$n:&4 tn·the 
Atlar.ttic, Sou.tbe:m and Indian (.lc.e~. 

Thflrre is no doubt .front tJl,e .Pre:a-ent ma:terial. that S~ t.ua:~to
.dentata. is- an imptlrtaat m~bel"' of the ohaetognath oo~"ity in 
the .A,gulhras cm;rren-t.. Ftlrthel.", .I :h$ve found among tlt& M.ul t-s 
specimens of tM.s. material :representatives of the following 

1t:f'ozma« of this species: ·t•l.~ s. aerratodentata .a,t.ltm:tica 
·. 2 .·· s,.. aerrato. en · · a.C:itica • 
. J. ·. s. s~n-atoden a . tasma.ntca _ (rare) 
. 4 s.. $'er:ratoden·ta:ta. :b!eril (?) 
( S) fl?·• . aerra t~entata paeudo;eattlfi:e_a;_ (?) 

!fhe tirst titre& l.iated feme have also been :found. in 
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,collecttons, examined by me, fra: tn.e 13engtl:ela. eun&nt .near- · 
. Cape 'loM'i • .. All f:Orlnf.l bu.t paci;fic.!l h~ve be:en recorded by ·. 

FlU:'.nestirl (1962) tram etJa$.tal s~tmples obtabled north. cf the 
B-en.gue.la (15~N :a;n.a. lS()S latitu.desJ,., The distribution <>f eaeli. 
farm, 'in the pl"esent co11ection., did not snow f14e11t7 to ~ 
partiQular .a~.. This was most ev~deat £1:'Gm: the £:orma nt1an~ · 
t;ica e-nd Rnoifioa. as they were the most abundant forms,.. b\tti · · · · · • · · · · · the .· .• · ··· 
I feel• more data ue n~edced to res.ol.T.e/dia.tribution of this 
spee1ee and,. in perticular.,. additional 'taxonomic work aho-tild 
be d()ne-espec:ially on th~ juveniles.-

. Dav:id {19.63) , who apparently' plac-es all :fanna .of this 

speeies _lU'ldcer th• on,e beadi.:ng of ta• a~e,a:t~'tod~t~f~• eutma · 
that it is a milted•wate.r apeeit~S." Moat C·ertainiy. !d~il- :d~ta 

show th&t this s,pe.ciea . i~S Ol!G -o.:f. the dom:i.nants. 1n ~· o,f the 
wor:La.•a oceana., ~xce:ptt.ng th~ Arctic 6$:td .Antarctic... Als-o,.. :h• 
cites data \'llllif:h ·show thili:t s ... _ serrat'tll(len;tata :i:f.!l a, dominant: 
species .in coldG;r vre.tera. ftie can ·ne· iliustr~~.ted:~· in -~ 
lblit;ed way" bf tile data in .!text $~b~e, g,. 

Teltt:-'f~llle • . ~e:f.centage-.r&lks for: S. · fJ•z-~~atodentat& · 1n· var
ious ·co·. e~tlons 'from different 1-oct;:ations 
ts~eela c~nt . Jt.Oi=haa )lank p._s_ qur;r~nt 
(David, I96·JJ ·. (24-ho,ur aeri~s from· . . O· ""!ne't.e) · 

· ~a:b:Le .A2-2) · 

·58~o5" f1at-r.rulk:) 18.1" (3ri-r-auk).: 14 .. 3$ (lri'-'r~:) .. 

Alv~.;t.no (.1964:8} wa.s unable t~ gi"Ve a clt~Etar p!.etu.re .gf·· 

this apecOJ.e.s ·dis:tributi'#i·on in the Indian Ocem., bUt eh.e did find 

the :totm$ E,:Seif!<!!J· and tssmani:oa ... 

:Pte.ro-&Mitifa ~~-o ~ohn ' f¢ __ 1f ••. 

a lEa•' 
t!fhis s-pecies waa f'o."tltl.d at all OO'~~H:ll.illtc att'"tions. Air -ne.ri tic 

atations, it WGi.a .found at 25· out o'f a posaib.le )1 etati,.OfJ:s
three of the absen-c-e-a QCCUX't'ed durblg th~ wint~r survey ('fabl-e 

A2-57}. 

P:.. draco is a resident. ~:f the oe&an ~d .its ·dis tr1butiou~ 
pattern .is sim1l:ar t-o s. s.~zoratpdentata, p.... 'bi:p!!ct~ta. and al.so 
t·o a .l.imi:ted e:xtent to ~ •.. enfla.'t• ru1d s., l,texa;p~~ra. 

ifhe nentic stations 'for the $~r ,~nd eal·.twnn sunq 
sh0\\1' the gre·f).tem.t <abu:nda!Wea. but $. marked r~du,eti® ,ooc:arred 
a• the-se st,$)tt,ons -dar!~ ·th~ 'Winter surv~y. 'he Jt:laltimum. £-or 
ocosni·C sta:ti&na ot.teurl:"e:ti d!U'ing ,,the win~r survey.. !his pat-
te-nt of d·istrib:tltion i-3 ,constdered to be the reau1t of the 
hadrograpbi,aal o·ond1~1:olt3 as $'trong oceanic mfl.uen<lea •ere 
pre$ent at ner~tie .att:ttions during the swmner and. au~ stU'-
1U!!'J/ "tnl;t a \'leaitentn& of th.is Gftect -occurred du.r.ing the winter 
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suney (~~ a:ee:t1:on 0~ Rydrographiceal backgr:ound). 

lfl::.., dracG is an. epiplanktoni.e flpec.iea;· 1iv1Dg .mainly b 
tlle upper lOt)..,me.ters4> It ia similar to some ·other ·s:p~ol.ee .· 
4.n tho, t it .hF;r,ii a de~per ve:rct:ical dlstri bllti;au. during: · tlile · 

' wlnter f.rarvey. . . I, 

'!rhe .po.{.lUlo,tt·on oompoid.ti:0n of· Er . .;~.rae.p. wa"S' :f.ound to: ·be · . 
. 24 .. :9)( adul.ta to ·?S.l% ~u\"er.d;.les. .In the .nerlti~ wate:rs there· 
was e ·sli&ht in~i"eaee {percentage-wise) of .a~enll.eo .. · sune7 
c~e$ in l ctm!poaitioa weN, however., .. a:l.iah't• !he· dist.:ri.bu.
ti.QU <Jf ad'QJ.ts and ~weni.les were. .sssentialllf ~s ·.tna:t.cl~~tte4 

t:o.r th(J combine! data. o:f all ilt~i:v:ilh.aeJ..s. .ruv:enile$ · aho11te4 a . - - . - - - ; . - . : - . . . . ~ - . . : . 

slightl.J' hlglasr vertic~ distr11aut1on than the· adults,. 
~t§ ' . 
;CIZOV:-,.ne:tsl 
· · .. . l!e41ati$ 9 rr'!llg~a and · ~W1iiber ot indiVidQ~1s/~OOml ·are 'given 
i.n !rn~le. lt-2~:sa. 

In . :the e:eeau. median V!:'l!lues/l®m.l ~vGr~ ·.n~.lt gre~:t);J' U£
:fe:r:t9nt: .s~e,~ll 1Wli~vid:uala/l00ln3; ·autumn-:tit i'tldilfid~ 
¥tals/l.OOJn3; .~ winter.;;.-16 :Ltl~Vidual~/lOlilm.l~ ,. 

In neriti~ nwa. ters thee f!On"'&Sptm;ding 'va~ue:a w-ere.~ 43 . 
1nti1vi.6:uals/iOOmJ dl\r~ $tta.mrer; ll .tnilivittaaJ.s/lOOal du.ring 
autun~n;. ~d . 7 iri:di vi4:uE~<ls/lOOml during 'Win.ter.o · It ie · ·elsQ 
sip.ifiosnt that silt ou:t ot ~ig11t tGta.l neeativ.e ·recoY:d.s .tor 
'this ,specie$ .tn nerl tic werter1:1 · oc~ned dilr;.i.ng ·tlte wi.nttrr' 

. . . ' . ' 

~~y. lurthQr;,_ thoae stations with ao individualcs :(see 

faJ;)l.e A2;...;.5Sl h114 a di:st·i.n:ri.tq diffe~:nt p~-st.oa:t re.gime trota 
thoa·e whiuh haa pGattive .·reco~a. tor this apea.1es(:s•e -~ectiO:n 
on .!l;yd:rogra.pMoal. ii~t..g~tUJ;d regarding these stat.1ons ),.. 

P:.. ctraco. i,s -$pi;planktG:d..C: it&. itS' vert:teal 41stri~utio~ 
. . I 

TMs is evident f~Gm ~ext-t!able :10· w!1ich ah:ows 'that ~7~ 
of 1 ts p.opula. 'tioa ,o:Ocu~e4 · acbove. l:OO me.te:J:>S·,• .· . fhe wlntQ'r 

· popul.a'ti:Qn• .howev~t .. , was Ms·tri.ruted allgit'tlt deepecr thtan 
' thos.e popnla.t1~ns a:t previ,oua . surve,..&. . 

!fext-TJlble 10. !f!l'to vertical ~u.str.ibut.iinl ot F •. dt"aC:o ·at. oeesn:.t-c 
sta:tions. · ieiat1·~te !a'tn:tndwoe:s are en.close-d 'b7 :p8X"el'lthes:ea'if: 
W&ts wbi:eh f:ai.leti to ~Lose are .not U~lued. 
ll~2th in,Meters Summer AUtYmn. · Wint~r ·· A"li.,Surv,m·. 
10~ 7j.6% (106) 8;."' (572) 66 .. 01' {342) 71.0'/t; (10~~) 

200-100 11~·4~ ( 25} l2:.41t ( 84) 30·3~ (151) 20.0]C ( 266) 
40()-200 _.'t• 01! ,llO l . l.-.. ~. ( lJ) J.11! ( l.!l. J.Qf!· ,( 42) 
!fotals; lOS.:~· (l4l)lOO •. Ojt (66$})'1.00,..~ (-;l&)l.OQ ... O~ (lJJQ) 

i'C>r all survep, ~ •.. draeG was the 4th-rf.!nk .speci·ee in,. thfj. 

oce~ .. and ·6tn .... rr.>&k .iS ne.ritic waters. ·('fable A2..;;.:3l,. howeve·r,. 'he-· 
Ca~se. Q,f' the b;e:taVI' infl.uene.es 'Gf the AgtalhaB Cl.U'rtmt :Gl1 ne~i tiC 
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regions during the first two surveys, it is :felt ~hat the 
neritic rank is slightly exaggerated. This becomes more 
evident when the suryey percente_ges per line are examined~ 

At neritic stations only, for example: summer survey--P. 
. -

draco was~ 4. 9% and >6th-rank at Port Shepstone ~,Port St .. 

. Johns 5 and Port Elizabeth 12, but -< 1% and usually< 6th-rank 

at.all other stations (Table A2-4); autuln.n survey--similarly, 

~. dtraco is~9% at Dttrban 17, Port Shepstone 21, andCape Seal 
48, 49, 50 and< .5% ·at all others (Table A2-?); and wint.er 
survey--shows the same effect, that is a pronounced reduction 
in percentage-rank at the "moreu neritic. stations (Table A2-6). 

The point to be emphasized from these data is that P. draco 

was more abundant or of higher rank at those stations show

ing a greater amount of oceanic influenc.es. 

The same type o:f data for the oc'eanic stations (Tables 

A2-7, A2-8 and A2-9) is considerably less variable than the 

neritic data; P .. draco rnnged between 2nd and 7th rank but 
-

more generally between 4th to 6th rank and> 10% of the totals. 

(N100~net~2 

,Abundances by these nets are given .in Table A2-59. A 

.maximum occurred during the autumn survey at oceanic· stations, 

which confirms ·the :findings of the other nets~ 
Because these data are comparable to the NlOOH""'7data it 

can be suggested that P. draco lives in the oce~ throughout, 

at lea~t, a 110-~eter water column. :But because the Nl.OOH
vabes are sma.ller., the species most probably has a population 
maximum below the surface layers (0 to 5 meters),.. 

The percentage-rank of P. draco by these nets are slight
ly higher than those of the N?OV•s (Tables A2-10. •through 

A2-13), especially at the oceanic sthtions. Its overall rank, 

for all surveys, in the ocean is 2nd (21.6%) and 6th (4.1%) 
in .neritic waters.. This trend is evident for each survey 
( c.f.. Tables A2-10 and A2-3). Perhaps the differences between 

the two nets is only a·re:flection of the sampling gear used • 

v 

. P. draco is a relatively small-sized species--average size of 
308 individuals was 6. 4 mm--but it is a sturdy speci'es in girth; 

at least compared to other small species like s. minima. At 
any ·rate, the NlOOB-nets indicate that thi·s species may be 

more dominant in the chaetogne.th community' than indicated by 

the N70V-nets .• 

. (NlOOH-nets) 

The data, as collected by the NlOOH-nets, are given in 

Table A2-60. 
The medicn values were higher at the oceanic.stations and 

maximal abundances occurred during the autumn survey. 

'' { 
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~e values from tb$ nerf:t;ic' statiotta dttrlng ~e winter 
·SflNey de-creased o~pa:Nd to ths (lther au!'"Ve7s; the wlnte,r 
:med1M value ~aslt ~Mvidu~!Ll./haul/10 minutes :while· the cor
responding values !tor sw.nmer ,r:xnd. fliUt1l!Pn are 2~ individuttl.a/· · 
heJUl/1\J ·mtntttes· and 12~ ~aspeotlv~ly,. 

(Po'pplt'i't,ton _ Cf:!!E_Ga1; trianl · 
The data :tor the· popuis,tion eompoai:tion of _P. draco are:. 

:e;i11en in_ 1J!a;ulea A2-6:l. By the N7(JV-net.e th~· popu:lat-~l>n con
i'~iatea .mainly of .t§:u~eni).es; 24 .. 9% adUl t1li to (S.l,.~ juven:tles. 
llut 1ihe llO{lH'-neta (fabl$ A2-6l.) show ~.n adul;t_ to j:ttvenile· 

percentage-ratio ot ;o~.-0% ·tQc so •. o~. Th-1~ •~Jt ~plf that the 
a<l.ult: _popnla1';ion. ~me. not ed.riqttat~ly' S~Japlf:Jd by .the _N,TOV-neta. 

Surve; to <St>..l"'VQY;however,: for -ei:~~r tter1t1Q Qr.-oc·eantc ar~,. 
no· mn3or cha;n:ge-s :in p{}pnlatton eompor.d. tion. a~ere :found. 

Abnnt'ianc~a for Eldnl.ts and ,3uveniles :ri1~re given for e.aeh 
~et in 'Tabl~a A.t....02 1$o . A-2-61'-. · ft<e pa.t'tent <>f a:d.Ult Md Jitiv
,e.nile 4-tstnbut!OT:£ v1a,l!j: iq e:ceori to th$t giYen fo.r . the eomb:ih~ 
do:ta of all indiv'iduela. But .. ·tnti'.rQ is one ;Q:XC'-t!,Jlt~-ott to this 
in th-e tiTOV-..dn.ta-1, whtiCh shows th:a:t the :tmltX~ oco~r$-4 dttriug 
dif:ferent: s~rvej"a tiloo. f13r the comhined d~t-a ·(cf~ ~t\bles, A2~58 
w.i th · A2;....62 nud A2-.... 6l }-;;;. 

·Tne l!e-rtieal distri'bllt1on :fer adults (f<lld. jU)\rmt11ee r..re 

giv:en in Te]tt-~ttble U~ 

~~.t,...~a'tile n. ·Tne vertical ,dtstributlon of ~d\tl'te (1 .. ) and .~v-· 
•Ue l:B) !... ,tl~o: n-t. o.e·e.anie. stations.. 'aelative ·abundance-a _ · 
are e11clo-sed 'by _pg.rent:hceses. Net!il which f'.fldle4 to ~lose ~e 
not included. 
_DeJ2th in _Meters summer · Autumn Wini;e•l" All Sttrvez! 
;A. c:fOO!Ss - 61. 81' (-45 l Btl.?% ·(134) 54. 31' (. 6_,1} 71 •. 8" {242) 

.•·!t)0-100 7.3% {: 4) '1,3-.-9-% ( 2J) -40-~ ( 4f) 21 .. ~ ( .. 74J 
40G-200 ~q .• n; J. :6l 5.4~ ( _· 9~. 2-2?£ ( 6) 6-J! ( .?11.. 
1J!otala: too.~· (5·5)100. •. ~ (l66)10o.v,i CUG.)lOo.~ (311) -• 

.B. Juve:ai1es ~ '' :. . . . . . . · .. · / _ 
1
. _ .· · _· .. _ · · · · . · .. 

1oo-o 11..6~ ,(6l) 86.- (43&):65f-O% (1!19l 76.3~ ·c 18ol 
20G-l00 21.~ (2.1) l2.l.1' ( 6l.) l'i .. ~ (130)- 2:t.()% { 2~0) 
400-!00 .... 4.~ f il 2~ .. 21£ { :5} . .t-9! f,;lJ} .·· 2---llf ( ,221 
~otnls·! l.OO ... Q1! ·(88)100 •. ~ (504)1dG.O>( (430)lOO .. <JJ% (1022}. 

· ' i!he difference batwesn th-e vertio-z{l. -distrltmtton of adUlts . - ,_ . . . . . - . . . . ~ ; 

and .. ju:veniles are not 1::.s eonsietent a~ for:.- previous species. 
b-u.t ign.oritlS the d&t:a :tor the·· i:rulml'let- ~ejt,. which are lamited~. 
'the <lata for the otb:E::r two sln"V~eys show that mo:re Suven'ile·s . 
.o-emtr:red. in the u_pper l.OO~etera,.,. For the· c-ombined ·a.a.ta of al.l 
au:t:veya a slighi; diffe:rence (.about 4~) ia evident tJetween 
,~ t and. tuvenlle verticnl. dtatr1'bution. 



' 

Lite:ra'tlitr.e 
1titcte·r-·Zab.ol11 (1911) did ·not f',in4. tht$ .species in thfJ 

Agulhas .eurrent but. 1t was prea~nt at other $'taticns in the 
Indian Oceun fin ~ a;ren .roughlJ circum.sc:rt'bed by 25°-30°,5 ._. 
l~titudes and. 40°-60Q:E 1ons1tudea.). In his collee·tiQns he· 
.found thi.s species ln ver~ic9.l · hauls an.d • twtce;'tt in su:rfe:.tt{i 

htlUls. lfe li:ats .it e.~ an: upper, epiplanittcni-c speciif:a .. 

:tn the Indian Ocean., David (1.963) found j?;., . draon to . ue •. 
the· 4th;-rt:mk a.peeie.s (9.-31' Gf. 2.3tl4-5 total indirid~als} • 
. !lv-mrino (1964B) found .it widely spread throtlgll.ou't the Indian 
Ocean. 

Bieri {19;9} giv~s the distribution o.f this apectes a.s 
one ·vvhi·cb iollrnved ·vert clo~)¥ the dili!l-tl:'l buti.:on .of' s •.. b.elta!,'
tera an. d. s. naei:fica (serra toden.~at~a) : tb.ev all inha:bt ted . w:am 

t ~- . . ~ ..... ' - ............. ··- . 2 . . ,, . ,. ' • -- - -. 

water m~~3l>~S from the equator1al and otm:tral J?acif.t.e. e;".t,.afst. · 

,P<o. d~~ was :ra.tb:Etr ws:ipif.tclmtl.Y rePresent.e:d in 
,coe.rstal a.ampleai north of ·the 'Be~ela; ou:rrent (15°1f to l~0S; 
Pumest;tn,. 1962).. B11-t the. sroue- ~tho-r lists i.t s.s ;a speci~s 

common to tb,e s.l..ope of the -eont:in$trtal ah&l.f. 
ln e·enam.l, P. drac,o is e31 e·piplank:tonic ooesnie speei$s 

wlliel1 ~- {19.59) suggests .1-s limi-ted 'jo the couft:tl-es of: the 
iso"th~Z'm$ l.5°C to 25°<:::. 
?.~iittt;t f:rJ.de£'1oi _ltitter-Zdhm~t 

R'e'Wllt , \ 
'Thts species ·_was- 1rLbsen-t from. only :four out of a total of' 

ll t~erttic a~tions (ll%J. Ita _distributi"on~ Via presence 
,and :::tbse:n;ce, in the ocean WM more apot.ty ss it ~,!$ abaant 

f~om .2·1 •a-Uit ·Of 'a total o£ :5J ocer..nie atationa (:4:~; !.able A2-6;S)., 
~his i.s a A&rlti:c speeie.e ~n4 prob:abl7 .lives to a large 

extent .in thee aurfaoe- ~tera (:0 to ; 1aeteral. It '\'le.li the 
dominant spec1e£il in :nertti.c ~ters-...wi·th1 .of et:n;rrse •. S:~ 
~nf'lata ....... and ps.:rt1c'Ularily so in cold w~ters :( < 17°C). lle
·eaaee of the :sp,ec1ea alaarp pre:ferenoe fo-r neri.tic waters 1 t. 
is J;H:Jsni'Dl-e to, tlons1d.er its o~aanic O<J:~u·rrex:t-ce\$- a$ the .resuJ.;t 
o:f seaw~ transport. . Within the surv~:y :z.trea:r this most 
p;r!).bably o<ulllttei by- the eddy s;rstem pr~Vioual;f . de-scribed iill 
tih-e liFd't'egraphioal section .. 

. . 

All nets in~E1:te th~lt the popnl.fltion oompo:ei.·tt:on. of· 
,S. fridertQ.i. wus r/bout 8:0;oc()% ~du!ts to 20.~ jw~n11~a. Su:rv"e)" 
Q;bnnges in eempoa1.tion ~Jere Aat .Qpp~ren:t bu·t th~ Nl.001i~neta 
-Et.h-ow: a. ali.gh:t incretltSce in. the pe:r-osn tags of adul ta·.. 1/ro'th · 
adults ~d ;juv-en.il:es ~ow the seme p~ttem of distr.tb~;ttion and . 
abundanee .a.$· ~he combined d:s.'ta ef all indi vid'Uals... !l:te data 
~l'e too :few :f.or m11 .ert~tement on adult and juvenile v~rti-ea.l 

distribution. 



Data 

'nmr-ne$t:Jl 
Medians, x-~ng~ls ~d n.tnber of intU. viduals/lOOml are .given 

in Ta:bl.e A_2-.6g~ !hea,e da;ta .illua tre. te the ve'f!y abrupt d1f'fer.

·ene:e in 1;he h-ort.gontal distributi.on of tb1a ape.c·ie.a., it w~ 

utx-emelJ' ra~ in, the- a-eean. Indoeci, th13 acean1c abunetenees 
c3.n be., f'or all PUrpose~ t ignored. 

Maximal abundanl)e OC•('llXrred d:u,rtng the autumn s~y; t~ 

med:ta:n value/100m3 was 81 oompt:£r&d to 57 and llt ind!V:idu~l~/ 
lOOm] for eummer.a.nd winter, resp(le:tively. The grestest. abttn
d~nees witltin the neriti·c area. w~re, however, sharply restric~ 

ed to the stations :off Port' El.:tzabeth and Oapt!!l S'$·al.. !he total 
abundances .fo~ thetH9 atta,t1one. are giV'en beJ~:ow 1n ·T$xt'-TO.bl.e. 12, 

!l.'eltt-Table .. 12~ . ~~e rela.ti ve abundances Md peroentqea. ot .S:..; 
t'nder11!1 fO'r th-e n-er1'ti:e stati.ona of Pert Elizabeth (ll., 41.,: 
84) ~;;nd Cape· Seal (47, 48, 49 and 92, 91., 90). . 

A.UtUtl.tri 

Winter 
A11 suneya 

A 
'!otal :relative 
a.b~tlnoel1l tor 
eeleot neri.t.ic 
.station-s aa in
dicated e.bolfe 

2l.S 
850 
292 

1357 

B C 
P:ereentages of Pereente.ge o:r col
OoltJilml A totals Ul'tllt A total.e ·Of 
of neritic neritie and oceanic 
station. totals stati.ons totals; 

' ' ' 

79 •. ~. ( 272) 

89. 8% ( '948) 
85.S;t ( 339) 
61.6% (1559} 

11·-~ { 276). 
89. 4~ ( 9·51 j 
85.,7" ( 141) 
86. 51' (1568) 

It. can be seen 'tbat tl1e popule.t.ion of s ... :t.t"ideri.oi, in niidi-
ti·on. to being confined to :nerlti~ w~1:ter,. was heavil.J conoantrated 
at the moN :aou-the·rly a:ta:ti·ons-. Es:oh of. t.he•se $;rf¥ntiono showed I· 
at l.euet, several· layers .cJ:f cold· ·wat:er << 17°CJ during eru:h .of 

, the surve7s,. ·This apeeie·s wP..s J,esa ·abun<bmt/l.OOml :aur:ing the 
winter s~y bat it had· a wider horizontu .d:i$t:r1buti·Ol1, a1: 
l·eaat compared to the autumn. survey.,, for it reached the Wt\tere• 

of:'£ DurbM.. . ,· . 

tfhe percentage-rap.ks fo.r s ... :frlderioi are given in Ta&i$$ · 
A2-l tb~ .A2 .. 6. By these d.Etta, for 'tht.s species it ls the 
2nd-rank (2!),.0-,;} speeies in the neritic; waters •a"..S C'Ontpar&d.: .. ·~·: 

15th-rank (<l%) in the oe·ean. {for a1l sur-v~ys) • .A'bret:tkdown'.>, 

of these 4a:1m., by surveys shows tha. t the· %!tp&il'1.es• foll.owed t:Ue ·: .: · 
bydrogrnphieel pattern alreadJ' outliaett •... ~ng th~ sumr.tter ·· .·. 

survezr (~abl•e A2.-.4} ·• it . ·wa.a the l.st-r~ (82%) .species at J!to:rt 
.Elizabeth ll, w:hich wa$. a cold-water sta'tien., but i't· ncever 

. made up more tlh"Ut 6~ of :the total populution ~§.t the ·ot:her 
stations., .Dllring the aut'lln'm: survey (Table A!-5) •. it was the 
lat-nm.k species at Port Elizabeth 41, ·Cape Seal 47, with per- . 
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cel!tElSea of 9l:;Jt .ood. 77"'·s}(,,., respactivelt:.. In. addit.itJn,,, l't .. 
t~e 2nd ... rank sp~c:tes ·at <Bashe:e 29. Po:t"t Alfred J'1 and. Cape Se&l 
48 and 49. Du.ring: th-e ~nter surv,ey ('2:r;2.bl.e A2...0) it. waa ··the· .. 
lst~rmik •$pectee at lJ:ort: Eli.~abeth 84,1 83 and Cape 'Seal 92 -!dtl 
9..1, with ·pereen.-tt~~:a :o:f 66.-~,. :25:.8%., ·g-a .. 4" and 86. .. s~., respe:Gt•< 
iV!!lJ'... 'Th-e .reduction of' the pel:'Cent~e .... rank :tor another 1ap"1es:" 

. I 

S,., enfl.Qt~ ,at th.ee·e: stations WaS d1SC.U$£M$d p:re'Vi.O:U:$.ly,.,, ; 

, s. fri.de:r:ie). neverif a.t ocetm.ic stnt1Qns:, made up mttre · t~ 
0.-1% of the totals nor oe.h1e71ted s. -X>'"~- gl'eater thm JJ)th,. 

('lab1es A2-1 through A2•9),. 

(n_lo~~l!e.ts) 
!he neri.tte, data. a.r~ $Xtre~.nel.J' lm'i t-ed in .. eco.pe .·by the:s:e·. · 

nets but ·:they do ·.show m;ax1lruU .a.l'Jundances O'Ccttrred dnr1n& tlit;e>; , 
at~twnn surv.e:r (Tabl(;l A2~70).. flaia is simil..s'r to tbe .87t1V~tit.t~ 

\\});e oce-anic da.ta. are striking., howev~:r,. tG~ they· s-how, . · 
he70l;ld donbt'i ·the ex4luaion of this spec;i:e·e: frma the· oce-~,. 

(·rtlOOH-;net'•l. . . 
Mediae,., ra.nge:s tc1nd: nwnber .of' indl.v.i.daala- fj~ giv-en~ in 

'Table A!-.71.. Grsatest ammttanoes. , were preaan:t at the nerit-.t;c 
.stt"ttio.ns ott Port Elizabeth and Cape Seal.· JJ\deea, f'or .allt. 

s.urve;a,. ocv~r '9S~. (l47l m-dividualn} of' th~ total n-eritic. pol1-
ulat-1-0ll .·os relf.rtri¢t·ed. to .tll~ae. ata:t1ons •. 

'The 'fl'Q;in1.mn : surv~;v .had ~ mexim3l e.blUl:d~e whtch i~ ttl: COD• 

e,ert ·With the other nets. 'fhis species is apparentl-7, 'b7· -tk-e~. 
dat:a,, a su.rt:a.ee dwell~'t'. (0 ta 5 J'lfet-ers l t~ a ~onaiderabl>e. -~ltt$ri.t ... 

'!he1c ·oceanic: a.burtd:Jncee -~e sporadi<l ~..ad widel,f' dtstr:t~tetl:t 
and tho~ they cannot ·b-e directl.y r-elated to· the edQ: ays~ 
(p.X~eVioualy d~uJcribed in Bydrogru:phioat -Gection) it ,is re-asmt,;.. 

.abl.-e to a11aume tlJ.at · thf.i! presence of this :Spec~ie:a. at <lC!'!'$llic .. 

eta:tion:s lV~:s the result of some· tn~ of a.eawud tra:nsport., Ala~. 

the fe;et that tbe ocean:lc values :for these nets a~· ro~ of' 
tll:e order -of 2 to]x greater than the valu.es of the Nl.OOB-.nste -
ma7 1ndicO:a1ie that the eddy currents ;p:rol:tabl1 04eurred to a.·· 
.large e:.Ktent- wi 'thin t:Jae SU'X't~:e J.~y:ers. 

~e percen~a-rtanka of s .. _. frt4ericj. are given ·.in "able· 
A2-l.. I.t w-v.,e~ the Znd-x-ank epecrieJI (25 .. ~) .i.n ne~;t/l~ie wst~a~ · 
and the 7tb-:X"fAilk speo·ies ( < ~~) 1n the oceelh A anrveF bre$1t.• 
down. by .st:atto:na (Tabl;es A2-14 through A.2-J.-7)., show 'ttaat thi.s 
sp~ctes :to:.tl'owed the 'bsrdrogn:ph1e.al. pr+t~exn al.rea<iy ·iti.scu:ssed-. . 

'11le neritic £llt:~t1ons :of Pol:"t El.i~~l1.beth (41 and 84) an4 C:apa . 
Seal (471. 48, 49 an:d 92~ 91.., .go). ;show a at.ri.king ~inemas~:: :1n the 
.ablUld&tHl~ ·Of thts speo.:tes,o 

1?onUls.tlan ;cmttpGJ~i fiiq_n) 
'~hce data tor the popul~.'t.i011 c:o~poai.tion of: s •. ;f'rideriJ:i 

ar.e ,giv• .in. '!ea.bie~ A2*"'T2• iY ·tAe N10V-fnets th~ compo~i tton 
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of the ner1ti~ pe:palntio!f "{oe.eE-n!e v.glu~s aTe too li.m'ited f'or 
d.i$-cuaai·on) :t w~s qult:te ~onstant s·e.aaon 'to seas-an. 'the adult 
to ;juvenil..e pemen·tage-r~:rtios were 83.17' ~o 16. -~ (summer
su:rtr:ey) ., -81. ·()%· _ t-() 19,. •()% (auttmm survey-) r.tnt f34.,. 4~ to 15 .. -61' 

{win:ter sttrVe'tl·-
A:b:tmdances f-o'r au ts and juven:il:es a~. giwn .. f'.or e-ach 

.. 
n:.et ·in Tables A2:-7.l to P&-.?6. '!fhe sepsmte ~s,t-tems <?t dtstri-
butt:l-on and llbt.U'ld~oa :for atlu;tt.El aua 3uvenilea -we~, the sr,~.m.e as -

that g.tven f!)r ·the combined data o:f all b"divtdu.ala. ·~·ex

,eeption to this 1s tlie N?oV:-tia.ta for .au.venilee whi~h show their 
Gf:liX.imal abU:lld~oes fl)CCurred during a diff~rent .aurv:~y than the 

data (e:f •. !-abl.as Aa-69; Witb !2-74) f(ltt l-lll indiniaal$. 
1!11G vert:b:al distribution f~lr -~•- frtd.eriei is n;ot: -given 

aa .almos-t all samples C'G11ec'ted in the ne'fitic 'f?iltere were lil.:O·t 

clo~d bttt U$Utill;7 ·fished :from bottom to top. 
_:tt t0;rature-

s. fride:r1c·i ha.Sc ·not·. b~en . r.eoorded previo®ly i.n the 
Itgu.lhas c·urr:ent c~-d ¥Ji1e'ther. 1;ts pres:ence at. oth~r coastal 
l~oc~atiQn~ ·ir.t the ·:rnilia;n; O:ee9ll irlll .eontroversi$1... !h-ere is an
·eertainty becattse an allied ape-r:ies s .. ~nuts has been f:n11nd 

{ . . - - . 

1dong the w:eat ooast of hdi$ ·( ci:t-ed .bl '~okiok.u'n• 195 9; al~:e a.lm.o 
-:Faxonorni-e: l;lotea) •. 

Along tl&e western coaata in tbe A·tlant~c, s •. fnd-eriei · 
ha<a be-~n found .f~om. the 13ay -of 'Si0eay tQ Cap~ 'Town (Da'iid:t 
1.961) bu"t 1:t ia .tnvarlably :mere dominant in e:Older '\Yatera $J.tolt 

am the :BeligUela ourret:it {lla.Viil.,- 195);. ll~ydom., 1959),.. · ~le"St~n 
{196.2) gt..-es st.mte data in which the s~e ttttezpret·at.ian :i£J· 

posai.tl~; :s .• fltid$rt_ci waa .fiozn.ittant. at ~ majo.r:ttjv qf stati<mG 

ha.vtng t:O:ld water· { < .l'it'°C ln ~be ·upper l.OO a.~tersl and wh•. 
tbis tliti · not oc.cur S;o . en-flAt a. Vl'ets t11e domln.an·t :species .... 

. ln the h,c-Uie. S.,; friderf.ci ·is s. nertti<! -or :ne.ar-eho:l?e 
spe'C-ies and Bieri (1957) ol!Qi$s· 'tha:t the p:resen-e$ ot· tllia 

s-p$eies is corrc1ated with. upwell.in,g-.-p~Mt:tioula:r:il;v- -of£. Calif' .... 
ornia,, Pet11 an4 "ilhil·e-and. with cold w-&:t,ers (but CiGl.d water ·1& 
:uot. de::fined) • 

. .Beoa.uae S,. .firi,de,rle,! predom.inatee tUOng ~he we-stn:r.n 
coasts of !&rica. and bfte:lila~le i"t heul not been recorde·d in the:.·· 
lndi.:ew. ,Qeea.r-..t .it is s~:d;:est to. e~ssum.~ th~t its popu.le.'t-i{)n tn ·tne 
$Ult"Vey ~a is .reertU.tea trmn. the Atlsntie. i'h:is a.s;,~umption 

- . . 

-~oul.d be deduced frnm the li:tera.ture alflne bu.t furth~r .credence 
:for it comes £rom the epaci.-e~ diatrib11.t-Lon ;o!-ted i:lbove. 1irud; 

:is, the mu~wa abundenees f. or t.hia apecies oe"Ctt:r at the· $:Ore 

,swtherly st.~ tiona. In &ddJ. tion, at .a 244tott'%' stati·on. over the. 

~lhra.~ -bank ~hieil li~ss app:m:xim~l!:tely eqW.dist:•t< hetwt;l~n ·ttt:e' 
,Ag;ulnas oettrr€tnt m1d: 'the Benga.ttla curren·t (~bollt 2l 0~ ~o~tlliie) t -
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s. frl.deriei, was ~he 1ert-rmlk sp$Ciee (l$.:l'; se$ fable A~•2) .. 

Syitta decire:tens }?'Qwl~~ 
.RtfaUJnEt. 

·ttbis sp:e:a1es h.ae· a dietim.rt predilec-tio.n. tor the ·oces.nio 
area. I't was t'fJWld ~t most ooeanic stft,ttons but. ft.S absen·t 

f'rom· tour. In aEtritie waters, 1t.oco~ned. at Qnl,F ntne o~t· Qt 
a possible. 3il. ata1tl-on"S an.tl f<i>ur o£ th~s~ 'were ttt!d$1" ooe~n1cct: til
.flue:rtee~; these sta'tiGris ?.fE!N Port EliAbeth i2·, Po.rt. 4l:f'~tl 82 
and Cape· Seal 49 ~ti 50. (Table A2-79) • 

Maximal numbers oc-cur-red during the au·~ eurve7 and, . to1/ 
the- depths sampl.ed, the species }1ad· a. p~•renoe tor l'n'lters .· · 

' ' . . . i -~ . 

below 200 lt.tetera~. The small. munber of apeeimena ,captured bi .. 
the filOO:B-neta also refl$c.ts the V(Jrtic$1 4istrtln.ttion ot tilts· 
speo.ies,. 

!i:wo of 'the Nl00li-sampl4s are O'f epeJCial. tn te:r.eat; th0$e · 
f'.rem tbe neri tio eto.ttone of' Port S't.. lobs 6? and :Baahee 11,:·. · 
(winter ·:S11J'V'e~),. ff.._d~cl;pien.!t w:a.a eompar.attvelJ a'bundant tat-· . 
-these stations,. i.e •. , 3 .and l.) .1ndiVi4ua.1s/heul/lO minutes •... · ; , 

. . .. : ~ 

resp:ect.i'llely.-. ·seoause the b;ilrog:r:aphieal stt:"ttatnre cf the. · 
'. 

ne:rit.1e water during the winter auney-aad hen~e these sta-... · 
tione-is Vtlr'3 ~estive .of upvrel:l1ng and. 'because. S-·~ d~qiJ!lerl'?; 

is definitely a mesopl~toni.o spe<!iea,. its pna•enee a.t ~hese 
• • ? • . 

sta.tiop.a oan be· t:clten as :fu:rther evidanet3 of upwel1.i..ng.. ···Qith~ 

species which W..no · shO'Wsd ·tll:;is e.f'f'ect ·are; a ... minima, K. etlb• : 
_:tilis~ §.~ ... ...l.tt! and s. maxima.. . .. 

~e po:puluti.oii c01!1posi:t.ion f,or ~-"· dec1,s1e,n! was ·45.5~ · :_ · 
adults to 54 .. S% juveni:Ies.. In the ocean the adult to: jnve1111e . . - . ·. ' . .," .. · ,_ .. ' 

perc.ent~-r~t1o did not •Qhnnge ~.ppra9ia\1l7 :for m:Ji3". one ourv~,,., 
. . . . . . 

'!he neritic .dn.ta are too 11mi ted t-or: .diGte-tt~i<>n,.., The 'ttertlo4 · 
, diatri m1"t.ion of juveniles w~1a marked:lT different f:rom t:he n~~s 
aa large portions 0~ tnair pop1ll~t.ion we.re confined to th:e' ·· .. · c' 

upper 100 me'ters. · · 
Dat$. 

;'·_·._.· 

!nov .. -nets) :.l. ., .... "' - l - p 

·. _:.:·.:. 

Medio.ns• r~s enli num.oor .. of intliVib.ale/lOOml •~ ·~vmt .. 
in ~able A2-60. Mnximal abundances occurred at oceanic St1:,\tion:S 
c~d f0r these stations the species was :tilost r.~lnmdant d~~ .~e'. 
,a,utlmin oorvey r the medi~n value was 23 indi.viii:uala/1-00ml f:or , • 

. - ' . . - .... ·. 

autw:Dl! aa compared to the c:orreopanding val'l.Ies :f'or summer attd 
win'te:r o.f 12 t,:;nd J.:S,. x-espeettvely .. 

s._ deciJ!.i.~ wu$ not present at m~st neritic stati(}n.s -and 

'those at:t"l.tions Vlhere 1 t dtd oocnr were .strongly· ef'~ected by . 

the Agltlhaa -e:urren.t.. Speci.fic.s:llY', during thn- urunme:r elirv~y .. 
it was .f:ottnd onl:y at ·Port Sheps tone l a11d Port Eliz:abe th ·12 
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and both o'f· these stations ahowea. much ocetmic .. Lillllu:enc.e 
(~ee H;rdrws-~eph!eal section}.. ~g the au1iUm surv~y, 
i't;s was f'ol.ltltl . (}nl: at Port Shepst'O-ne .21, Bashe-.e a9 and Oap.e 
S1?',e;l 50. Dtlring tl'.t'Ei winte_r survey,. ti;· waa found only at 
P:ort A.l:rr&d -81 .. _ 

·i'he $1-gni:ficmt :S\lpeC't ,of the neritiC diatril:ru.tien o-f· -
this apel:i,es is t ts absence at: stations ott Eo.flt . LQadon.,. 

P·ort Elizabeth an:d Oape Seal. Oft East t.cnaon, 1 t will. b~ _ 
recal.ledt the ~ao current .is t~ng fJ.wr:..,- from th-e shG-J:e . 
JJ.s a reaul t ,o:t the wid:ening <Jf tbe ,shelf' -and e·o:riol:ts :to:rQ,e;,_ · · 

he-nee t.b.o$e etnt:ion.~ ~outh ··of Ea.et Lo--ll<loa and -eloaeat to th~ -_ · -
~eoa$t would he least a:tfe-e'ted bf th<Ef Asnlhae ourrent. flds 
WO'ttld be particu~aril:7 SO .f'o.r 'water at the 200 .m.eter level 
a.nd 'balow, thnt. i.e, vtllex•.e .§;.,de·o;i;!ie;ns primarily N'Sidea 
(see be:tow}. 

The ·vertieal <i.iatr1buti.on .o:f' s .... {l~e1pie,n~ is t;;i."¥'--en in 
Text--Table l.j. I.t was found matnly be'low the. 200 me te:t l.ev~l. 
Ther& were n-o indications -1~hat thG po.plil~tion of this s-pceiee~: 
as lo:r oth~ra :r · oe.eurnd in tl- d'$e:per lE!Vel. during the winter 
survey.,. h{)we·ve:r., .some of the sunm1er popu;l~ti-on apve.rantly ex
tended cl.os·er to tne sur.taoe lay:ers b:t~.t the sample was quite 
amall for g:ny definitive statements. ~ £~t tl1at .~.. deeit"' 
tens snows mu.eh distinct verti-cal atratification end al.so 
that it ia exelnd:e.d from neri tio waters., l-ends much- are.di·- · 
bill ty to the hydrogrnphical data already presented. . 

Text~:Pe;lile_ ,ll· The vel'ti<n~l. 4istri but:t.on (If .s., .aec.i.reieJ!e a't 
oceanic · G~t1.Ition-s.. Rel.ative t~bundr;nces are _ enol:Gsed ·b3' paren
theseu::l., N·etSll which failed t-o t1loee, a,:re no' 111.-olutled. 

!;epth in M~ters · S:wmaer Au:twm 'f(in:ter .All_ s;r.tx;'!!1(s _ 
100-0 25.9% ( 30) ).6?' (25) ll ... 6,t ( -40} 3.~ ( 95) 

200...100 
400~200 

2:6 .. 7~ { Jl} 28 .. 47b .(188) 28~ 1:1' ( 97) 28.1% ( ll6J 

4~.41!. ·' .5~l- _ 67 •. ~ .. (!4tl O;o~~· ~t20s1 .§.J.g.! t ·.n2-l~ 
100 .. 0~ (116)100,.;~ ·(662}100,.~ (345}10() •. ()% (ll2l) 

The$ pereent~e ... i'an.ks ('Table A2-l) for s. de:ci.ti®s show_ it 
to be the ?th-1~ species in the. oce.tm (6:,. 4~) and lOth-rEtnk . 
species (l .. J."lin IU~r.itic waters-.. A.t t4!Gritio J;rtati.ons dltting. 

ench survey it was of high rank only at those ste't-ion;s wlliol.\ 
had ocetknic 'llte.ter.. lfor example: du-ring the awmner au:rvey J~a:b.le 
A2-4) it was the 2nd·r~ apaotes (1.5"'6%) at Port, Shepatnne .1.; -
during the au.tumr.t sllrtey (To;bla .A2-5} • .it was the 4th~~ 
species (5.~) e.:t Cape SefU. 50; and. dur~ the \"f.Ulter surv~ 

(T~:.tble A2-6), it w·£.s tlae Jrd.;..rank $peeiea (l4•2") at Port 
Alfred 81. For tJa.e· remaining neritic_ sts.ti.ons it wna :never · · 
grea:te.r than 9th-ra.nk (or7l%). Thia pat-tern ot distrlbuti~n 



.is, ot C'Gtu:~a-e,, identical to th~t ,given by ita abunda.nee-s~ 
. (B10Q.13..-n.etu . · ·' · · 

!!· . deeipf:.ens ·was not rtidequa.t&l.y sampled by- tll.ese nets~ 
' . . ~ 

This is becau.se the·ee neta were not fished deep· en~ 
(."" no ntet'era) to ~ncotiute~ the :main part. of the s,pec1es 
popul,ation (sere. Table A2:-8l ),... · 

(N'lOOif-n•tt:U_ 
fbere we·re oftly :five poait:t've records of·~~ ·d~~iJ!1•s, 

out of a possible 76 from these :nets ('!'able A2;.r-82 ). 'ho o£· 
these· were from the ne:ritto stations of P.ort. St. lobas 67 and 
Bashee 71 durin;g the wbt'te:r aurv.Qy; the a;bundr:mce$ w~re 13 and. 

6 :intii'ti.d'llAls/haul./10 m1n.ut.ea., :rs·$peotivelsr. !hes~ ~cords t· 

plus the knoma vertical distribution of .this spe:cles,.·.are 
higbl:y suggestive of the ,occurrence ot .upwe111n.tJ•. · This 1$ 
fnriher a~betttntiat$d by the eydrogre.phit:tU. eo:ndi~tons foQnd 

during th'& wintar e;ttrttey (se.(! H'adrograt'hy section.; also the· 
R(Ssum.~ statement on thi.s a,Ptlc·i~s } .•. 

. (Po!!t\lati<~u e~~;nnpoai tionl 
· 'B.le du.ta for the populatton cotapoaition of s. ,-deci.sie,~. 

are, given in. Table A2•8l. The neritic d.a:ta for this species 
are too l·imited to use bu::t t'h:e oee&nie a~ta snow the ~dult t~ 
juvenile perc:entage-rati·o waa quit~ ,e·<,mstant survsr .to F.JUl'V&JJ 

f·or .exatnpl:et .summer; S11l?Ve-Yt so.()% to 50"0"; autumn trorVelfe. 
40 •. 6)( to ;·9-.2%; and wini:er fi'lttV:ey, so.~ to: ·4:9~~%- . ~e noo •. 
nets o·aptured a .larg(Jr percentage of f.~dul:ts ·w~ .. thi·s is to be 
~.xpected from. their d.es.1tm (see 0e-dtion. on Methods and ma.'ter1al.s 
anti/or Kem,p,. et !Jl., 1929 h 

~ . . 

Abtm1irtnces nre etven in Tables ,4&.:2-84 :thro~ i\.2•89 bu"l 
only th:ose of the N1DV-nets are ··Gcf value (A2-·84 and :f;.2--85) 

because t t waa the only . net wh ieh s~pl~d waters deep enough . •.. . 
to eneo'Un.te:r this species. The separate pn.tterns ot distri
bution. and abund:a.n~&t~: for adul·t:t and, ,juveniles followed eJJ:rrtctl:Jt 
thr:it <Yf the combined . da tn of ·ail indivtduala. 

Thtt vertical dist·ribution of udtJ.lts snd juvoen:tles are 
given in Tex.t-T'able 14. The data ~how :rathet:" Wide ··d1£feren.ces 
between the v:ertical, distribution. o.f &dul ts arui · jU'Veniies-. 
For aJ.l snrteJ"EI 42 ... ~ af the: :Jitv~n.ile popul,;),tion Wf;t1J above 200-
metera ·whereas .only 27 .• 4~ of .the adult population~ above 
the slime level* 1'his same t~nd wa:s ilVi·dent ~eaeonally du:ril'iijf 

;be eutumn and w1nte:r aurve7s but thEY datu from the e~r 
s'flr'V:eJ' did not ,in.;tir.u1te this:,. Pe.maps this .ia due to· the 
smaU.er e~ple taken during th$ summer survey .. 



~e verti·C~l distribution of udul.ts (A') tmd ~uV• 
e:nilos B. s •. d.ereiJGiens ·et oceanic stations. :Relati-.re abtm.da.n.eee 
a~e etlC"iosed. ~ pa.l'enthes.ea. Nets which .failed to cleee ax:e· 
no·t iBclu.ded. 

c400•200 
Wotal.a: 

D. Javenil.es 
100-0 

200...100 

·40o-200 
'To't$ls:: 

Literat'tlre. 

s~r Aufr!!m.n Winter "l-l.. e,urver;s. 
2S.l¢ (21) 4.5$l ('12) 12 ... 2% ( 2.3) 10..,~ ( 56) .... 

10.$ ( 9) 18.0:,-& ( 49) l.8.6" ( 35) 17.1~ ( 93} 
,·6J .. ;M (5~l -ll•5! {211) 6.9.212 (1J0)12•p2! (.;Jt!l·····. 
'100 .. 0% :(83)100 .. ~ (212)100.- ·(188)100 •. ~· ('54l) 

12.,01'' (10} 4.4,. ( 17) f•l" ( 11) 6.·7~ ( 44) 
19.3" ·(16) 3).0%· (J.29) 47.6~ ( 87) 15-.~ (232) ' 
·68.7~ .{2:7}62·6" {24~141.1% { l2l ,8.,0!, Jl81l 

lOCJ.Qs' (8.3}100.,0J' (l91)100.0lt ·(18).)100 •. ~ (657) 

Rttter-3ab'Glq' (1911) fol;Jnd s •. ; d®i!f.:ens in the Indian 
Ocean at various stati:<U'ls in an area rou;gbl.,J c1ro'Ul11Scribed ·l17 
25°S-30°S lat1tudes ani· 406 S...?l0 B longitudes.. He d14 no"t find 
m11 in the .few sa:mplea he made fro:m the Agulhas cu~Ant. He 
c~aEJ'sif1es S.·,. .. deci:eien:a as meaoplanktonio a.1a it wa-s .moe;t .:tre-, 
q.~ent ill ha.lUs from 400 met.~ra or lower. 

Alve.r.in¢ (l96·4BJ ::m:gges't;s the popul.ation ot s. ·deciei~~ 
'in thee Indian Ocean eom.eota with tho-se of the Pacifiuc b7 wrq 
of the Indonesian s:eas:w She (1964.!) e.lsG l.ilfSts it aa a meso-· 
ploolttont.c spe:ci.es Whie.h inhabits the water l.t:\rers· between 200 
to 1000 meters, but usually i.n the- u:p:per la¥er-a of this stratum. 

In g;eneral, s •. ,dec~!t"en~ lives at. intenn.J&dit!te depths: $84, · . 
. iS Widely distributed throughout the W'l),rld., But i,t i.z excluded 

apparently f:ra the 'Waten of the Alatarc:tte,. tho'tliJh DaV,id. (.l9(ij) 

found some specimen$ ·extending .200 to .300 milet:l ·c.e,1cnd the sab
tropical conv:"ergence (40°S le.ti.tuae ),.. · 

.Pume:s.tin (1962) did .not find any speoim.ans. of this epecieta 
.in her oceani·c· h:atas from the Atlant:io Oceanmrtb ot the 
Be~la current but: this is: most llkel,J' 'Oeca'tl:ZJe her ho.ule dld 
not go deep el'lough to ·encc-un:te;r it. .In th.e· ~~ela t:rUr.t'$lt~ 
DaVid (1963) found _s. <t.~cip;len~ to be the 4-tb.-rmlk (5 ... 9%} 
speciee,. 
~~f!Si t'ta yz:a ,Kro~ 
REaum.~ 

!his species v;as. foud. at ;:.Ul oce£>.ni'· stations except Port 
St'* J'enna 6 and 1. It was rnretT f.ound at neritic s.tat1o-ns
on.lN at 9 out o.f a possibl.e Jl stations-and ti:tose etation.<J, 
where it was found,. &eneral.ly showed h-eavy oceanic influen.G.ea 
(!able A2-90l. 



:s ••.. :!tm, an ,c;cet>4liQ. speo!~s, vi~ 1aos•t a'inA!l.d•t 4\li:ri,ng ·ae ~ 

winte:r eurte,yw It was :r.~uaa pr~domiaatela'. tn the upper lOQ ". :. ·_ .... 
meit(u:·a bn:t u:nde.rwent eonsiderab.le ch~e .in its v.ertt.cal 4is:tri
bution. .t:rom slU"'Ve~ to mu'V:~y; for eJtample: dur.ing the awn;m;e.r 
s~rv-~;v,. > $O;f ¢f. its po:pUJ.atton We1S in the: upper 100-m~t:Qr.ei:D': >. 

whil~ dlirlng ttte ··wiat~r aurvejr >S~ ·of its lPQPlll~tion wee: 

~ :of the:_ ottcurreltcees u'i ·thi~ a:pe~U.:es a.t ~t· ·Londo~ ~1&• · · 
.a ne;ritt.C · statl.oil-1 f.,g s~a$tive of u~elUng (.see oither · 
spee1es 9 :s. min~,. ~- .deo:iptens,, .s .•. Jmil<:hra -ana :S. f!.t!,!~t in 

. · . . , _ . • . ' , _ I I, .' . . , -.. · ... 

this rag$;r4). this spe,e:J.es did not. und~rgo, ho"ve~r, · ~ ~rked 
. . . . ' 

t:h.auge· ·in i:ta ne:rtt.ic abu.acimceiQ during tbe nnter surv'O'y t~u$ 
this mq be a refl.:eetian of it$. genera.U7· -lew e'trUndfln~es:t~, ·,i.'ta 
-a;voide,ne:a Gt tnshot'e wate-ra; tm.d i''t$ dl!e-pe.l:' ve~tt.ca:).. -diatrilm-

. ' ' . ' ' ~ . ' . ' ' . . ' ' ' . . . . ' . . . . . : ' . 

~ion. 

:rt i.s ·s-tr~~:sed ·~t, £o~ ell, eoll~t:ioas; tb.~ cqpea:i:ti:ott 

of' .s .. _ .l¥1!$·~' tJ popttlation was ma1nli' Gf ~uveulee and t!Jun-adulta~ 
·mhia· .is ~ppa~nt from the a4W.t ts .juvenile pero'enta.ge· ... r.a/t!o 
c:f 2,4. 6~ to ?; .• 41'. .lfo indi v.tdu.als m·th enle,rged ., me,;ture- ~sgs 

were found. _:But .tor the prii!seu.t: .material a d.!ff'.antlce was 
pre.ae:nt m ·the 3uv:en1les "Ve:rt·ionl distrtbtttion ae eompa.r.ed to 
ths ~d:u.lta; thq'•ifere more oCJamon 1n th$ upper .100. m~ters thaa 
tl'le a£'ttllt~l •. 

Date. 
{BI<Yf;t!!!tG) 

Mtuii:ane,; ranges and Q.'W!lbe;< of' 1nd.iv14uf!ls/10~J :for S~~. 
=y_ __ ra._....., .. ...,.. -~· "'"ven m :fable Aa~9l. --- ···-~ ~-.. . . . . . 

S~ ;&ry .. was mo-at ab-unA~t. at oceanic· ~tationa; the m-ed'1en 
va.l-ue·a/~0-0ml far summer 9 :au:tWJm. a:rul r.v,tnter were. 7,. 81 and ll, . 
te:al)ectivel.y • ~ . e:Qmpared. -to. the c.orrespondtng. n-ert tic· 'V'aluea .. 
o:t 4t · li and 9•· 

Over on--e-1\a.l.f <.dz the .aeri tic oe.eurrene-$s--tive out: oct. a 
to tal of eipt>--were :at sta:t,ton$ which showe4 oceanic .tnfl:uence.a. 
For exmnple: du·r!:ng the smnmei" sat'V'-e:y, it ~· f'ou.t14 'Si"t; Port . · 
Shepatone l .a.tttt Port mil3abeth 1.2;. du:rt~ the ®~survey at 
was found 'at Port F:.ltea.bath 42; and. f~l.lJ' dur.illg the winter 

. ' ' 

.eurvey it- wa.a found &t Po:rt- nt-red Sl an-d Oape Seal. St. (See 

.su'ilction ··_on. Hydr~gra;Llhica.l background :for these ,st;z;.t1,ons).. 'he 

3~-CRXTel'l.C'e of the ;spee:te.s ~t East Lon.4on 781 during the winter 
slU"\te7 ,.. t!Wt:l'. 'be inti;flative of upw.elling s1nee thle spe.ci·es 
nat-des ·so:m$wb.at t;n; the lovre.~. epipl.ankton. ( sefl be1ow '),. 

'l.l., l.yre. ~as maw.r epi·pJ.anktonio in ite .ver'f;i:oal. 4i~Stri
but'ion.. During. th-e Wint-er survey ·1~ of. the· 1¥ota.l population 
Of this apecji,.ts~s WtM'~ preaen't bectwe9.t.~ 20·0 and 400 mete:t>S Wl1&fta$ 

only 45Jt and 4&fo ·of the populatiort waa preseat. at that le'Vel 
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du~, the sim!mer and a.tttwl'm. et\r\t"eya ~ respeetivel.y (~ext

~able l.Sh 

. . . . - - . . . 

'ext-~Q;bl,e l~. . the ·vert.ioal. distribu.tion ·of_ s_, lim &t .oeeanie 
atati.ons. Relet!. ve abundtn..ces are. :encloBe·d by pnren.theaes •.. 
Neta which. tn..il·ed to close are not inc .. luded. 
hJrth :S.n Set~ra S~er Autmnn ,W1ttt$r .~11 _S\.U"VrJfs . 

. 1:00--G . . , ·sJ.l~ (4l) Sl •. 6,t (:L4SJ .)O.~ (U2) ·41.0~ (jOO) 

2()0;...100 · 19.~ (1:5) ll.); ( 8S) 56.-l" -(209) 42~.61' (Jltl 
v40Q..200 .. 22-U ,,!o) .:~.:z .. l.! ( tSJ 13 •. W' .1 ~2) .16 .. §" !120} 
'fouls: lQO.Q%, ·(?8)_ 100 .. :~ (ftU.)lOt.l.~~ (l1l)1QO.--~· {732l 

"Iii ahould be · $1Uphnsia&d that th~se 4ata presum.abll'·. appl7 ·· 
onl; to a pa:rt of- s. ,l.J;ra~s p:opula:tiun,· t•e ... 1 tbat· pa;rt :!;n th~ 
upper 400 'meters •. as th.e composi.tion _(if t'~~ pop~eti.on ~ 1lttaitl-
1;t ;tf\tveniles and :some su~n.-dults.; no .mature :a.dlll ta with enlexged 
eggs were f'ewd • 

. .. . fhe percen:tage-':ral'lks 'for s ... lyra an given in 'Ta.~l.e A2-J. , 
!:bJ;:.s. $pecies W'!tS 6th-rank (5.-5%) in the :OCean and. 1)-.ra.nk' · 
(0.4~). in ne:r1·t1c .wa'ter.~. ~· indiVidual surv:eya (Teblea 
A2•>'1 t& A2·~9l, $. lzta. ma.t:nttd:.nei rela.tively the same percent
ng-e-ranks tn the· oe·e:an, but ,tn ner1 ti't;! water--s (T:ablee A24 tee 
A2•6) 1 ts pe:rcen:t~-ranks wet:$ •er:; variable. 

Thus at nen tie stat!x.Jnfu dl1ring the S"Ul!lmer $1i\rvey ('fable 

A2~4 ), ~·· . };Ira was of" import~llnO:e e.t onla Port Sheps-tone 1 and 
Port Jl1zabe-th 12, J. •. e •. 1 Uth-rank (L~) and 11.-rSlk (0.6;t;)-, 
ree_pect'ivoly-t dul'Ug tl"te autua:tn $Un'$~t (T:able u ... ;) the samples 
we.~e ·t:oo small and_.the··da.ta wo f~ to use; du~ t-ne winter 
:sU:Ne,- (!able A2~-6) it was import~nt on)s nt p.art Alfred 81. · 
(6th-rank - l.4%l, cepe .Seal 89 (11-raak - 1.4%·) .sad at .Ba$t. · 

l.ondon 78 (3rd-'rMk - 11.,1~). 
£Wl.QO&-nets] 

.AbUn-danetus bf t.z~j:Jse ne ta a.re given. in .fable A2•92·· :tn 
oont~st to a :maxinnw during the Winte:r eurv~¥ as intii>ca.ted- by 

the N?OV-n.ets,, these dElta .s,b,oiv maximal abundances during the 
t;;,U~ aun~;v.. 'Because these nets mo.y not .have sampled the . 
popu1a.tion ·of S .... !V;~ as . :adeqnateJ.7 as the N70V-ne,ts ( the:y 41.4 
not ·go much below 110 meter-a), the latter nets probablY· give 
a mo:re .representative picture· of . the species.. (See !l:n'ble A2-l. 
whic.h gives total relative .abundanc~s.). ~s ie espec.iall.y trne 
durl.ne the wintttr eurv~y when the popu.lation o£ the SIH'It!ies w-as 
m.~inly below 200 me"te~rs, hence out o.f the :r~e of lf100B-net$. 

!he perc,anta.ge-ranks for ~ .•. lv;:a b7· thea& nets ('r.ables A2-
l0 tg P .. 2-l.3) ·were alightlJ" lower than tor the. N.70V.;...cla:ta and 
again thia· .is most likelY due to· th.e reaoon discussed aboVe~,. 
i .. e.-, d.-pth samp~ed. 



{NlOOH-nets) 

S •. lyra was captured by these nets fu only.c five out of a 

tot£!.]. of 76 possible hauls • and aJ.l of these were at oceanic 

stations {Tab~e A2-93). The data are,. therefore • too few to 
. . . 

indicate population trends but they most certainly imply that 

this species avoids the surface layers (0 to 5 meters).. This 

is. not an artifact ·of sampling since s. lyra is rather a large 

species; the average length of.38 individuals was l.) .. 4.mm 
(Table A5_:1;) • 

. (Population composition). 

The data for the popul.ation composi·t:ion of . s. lyra ar& 

given in Table A2-94. The adult to juvenile percen·tage-ratioa 

in the ooean were: d.uring . the summe.r surv~y., 9. 6% to 90. 4%; 
during the autumn survey 2). ·(Jfr. to 77. 0%; and during the winte~ 
su:rvey, 292% to 70.8%• Thus a change in population composition 

occurred during. the summer survey but this is qUite te.ntative 
as the samples were s.m:all. 

The abundances f'or either the adults or juveniles (Tables 

A2-95 to A2-l00) were ve!!Y small and for this reason show no 

great sim.ilar~ty to the combined. data of all individuals. 
~he vertical distribution of adults and juveniles are given 

in Text-Table 16. 

Text-Table 16., The vertical distribution of adults (A) and juv
eniles (B) s. ).yra at oceanic stations. Relative abundances 
are enclosed. by parentheses. Nets which failed to close are 
not included. 

Depth_ in Meters Summer Autumn Winter All Surveys 
A. AduJ.ts 

100-o o.Q% (o) 26.6% (17) 19.5% ( 23) 21.3% ( 40) 

200-100 33.3% (2) 24.9% (16) 56.0% ( 66) 44.7% ( 84) 
400-200 66.71e (4) 48. 5% { ll) 24. 5~ · ( 29) 34 .• O% ( 64). 
Totals: 'J.OO.Q% (6) lOO.Q% (64) lOO.Q% (118} l.OO.Q% (l.88) 

:s. Juvenil.es ~60.6% (43) .25.4% ( 28) 31.]$ ( 89) 34.3% (160) 
100-0 __./ 

200-l.OO 16.9% (12) 59.1% ( 65} 60.8% (174) 53.7% (251) 
400-200 22.5% (l6) 15.5% ( 17) 8.1% ( 23) l.2.Q% ( 56) 
Totals: -.100.0% (71)100.0]& (110)100.0% (286) l.OO.Q% (467) 

For all surveys, 88% of the juvenile population was in the 
upper 200 meters while 66% of the adult population was in the 
same water stratum. The data for each survey show the differ
ence between aduJ.t and juvenile vertical distribution. 
Literature 

Ri tter-Zahony (1911) did not find s. lyra in the Agulhas 
current but he did find it at other stations in the Indian 
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0cea:n {the area is approximatelY .28°-35°5 latit>udes and ··40°
?<:l'F. longitudes). .He Usted 1t as a.u epi- to mesopl.ankton$c 

. . . 

speoiea but .more .limited to the lower pa;rt ·O'f the eplpl.iU"ikton •.. · 
' ~ . ' . 

Alvari:no- (l964B) .found this: species in the. :rnid""':"lndian 
()cam ~egion and :regards· it aa a cosmo:pclit:an speo1eots. The . 
same f\Uthor (l.964A ) CO:ttside:ra s. l.lra: tQ be ·epipl~t!)nio 
(upper 20'0 me tersj. 1-n 1. ts :verti·ea:l distribu.ti·on.. Da'rid (1963) 
to1m.d it to be the ~Bth-rJ.mk. speoiee: ill his Iftd1an Ocean c-ollect
ions (2. ~· of ltl;.,ll5 individuals) but he claseif~es it: aa · 2.: 
speoiea vtllich inhabits in-termediate depths ·{20o-?;O meters l~ ·· . . - . . - . . . . 

Alo~ the west~:rn eo:e.s·t o.f Afri-ca, tm~stin (19.62)~f{!)und 
onlf 23 spacl.mcens of <S.i ;t:tm,.,. the ma~.or1t:T o_f ~hi~b cam~ trmn 
,(l.eeper water of about 1000 meters. il-owever:~: ltttnst. ~o£ h-er stations 

. I . . 

were coastal (no:t1ih of the l3enguel.a current:) a11d so .she:. regn.ris 
it as. one which conmtonl;r ~ives in 4;ee,per waters. 
SW'Qi!ttli resu.lr~i.s/a_eJ$le~ta. A1:da 
li4sum.~ 

fllis species is a resident of both. OC!eanie. and Aeri.·t!.c 

areaa. Iii was £'ound at moat' ocr:mttic ata.t:i·ons, 42- tJUt o:f a pos
able 53 statione, and at most neritic s-tations·, 26 out· o.f a 
possible )1 (f.a-ble A2--];0l). 

This species'' was &€H3t t'.!bund~..:nt in ne·ri tie \V&tera and ahow64 
~ . 

a maximum during the ·au~ · eurvea. However, · heewse .1-t ·is a. · 

small. apecie·s .• · ·beth in length attd girth. (see Table A.5-.l5) t th-e 

NlOo-data are ~o:r th~ li)O:St p.a,rt negative .. nna only lf?OY~ata ·are 
available to judge che.ne;es in .its abundances. 

,s.. ;t;:emlarisLne&lQQ;·ta t.s an ~plpelasic speoi.es, :end 'tt. 
shows a. pa.ttem o·f · ~l.stribution end abtmdnnee ai.m11ar to the ., · 
f!Jllowing apee-l~s: ,Jt•,- ·2acifiq!·l s .• robu$'tB/.fe~t- s~. bedo-tl ·. 
and to .. some .extent . s,. entlata •.. 

' . . . 

. · Dtlrillg t!).e. ·winter eurve:y the ~edian. .num:'b&r of • indi riduals/ 
.l0Qm3 at neri·tic at-fl,tl.ons .was grea:tlj re4ueed from. tboae· of the 
a~t\mln S11r'V'&Nt hence the abundBnoes of the spe:e.ies i"ollovmd· the 

flow pattern of the· Agu.lJu-a.s w.rr.ent. 
The adult to .juvenile -pereentage-rati:o -wns, f'G.r··all stt;tVeJ'&• 

. . .. · 

56 • .lj to 43 .. ~ but e.onat\ierabl~ seasonal Cl\angG.S ·were ,&Vide:it .· 
' ~ , • . . • ' . . ._ ' . - . ' t . . . • • 

in 'both n~r1 tic and oceanic o.reaa.. . Within. the limits of the 
data., tb.e juven1lee were d1rstributed clefller to the anri'aee 
l.ay-era than the adults .. · 
Data. 
, (N1:0V-ne,te l 

Me:4ianat ranges and abf:Uldanee:a/lOOaJ .of s .. ·reBSla~i:e/neg
leeta. a-"· si ven in ·*'fable A2-...l.Q2. 

Grea:teat abundun:t.le·s we-re at neritic sta.t.ion.s: a~e·r m~diant 
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1-6 1nd1viduals/100rn3; autumn median; . 53i individuals/l.OOlll; . 
and winter median, 20 .individuals/100m3. 

In the ocenn. the summer data. were dietinetly lower than 
for the other eurv~J'S; but this 11m7 be onlY a r~fl~ction o1t · 
·the :te?ler sta.tiona made during that tl..lne• 

Onl7 n few specimens o-f S• neglec~ta ·(at least recosn,iz.
a:ble) were found., i. ~. ". l.J specimens, end nine .of thes$ were 
from neri tio stations. 

·s~. ~art~nesl~c!§ ts ,a;n_ epiplanlttoni.c speeies. 
:t>esi<fi,ng in the up~r 100 meters (Text-Table 17).. . 

'f-ext-!able· 1:7,. The V~rtical distributi:on ·Of .... s ...... ...,.r.,.li""".· .. ij;,;;;·WL=·;·~~~~ 
1eete. -at :Ocetmie stations... Relativ-e abund$noes are et:\C Qaed b7 
parent:heae.a. llets wh:ich :f~iled t·o clo$~ ~- not inc.l.uded. · 
.P!Ptha . in Meters Snmm!£ Au.twnn Winter, .All. ,StU"ffeis. 

100-0 64.)74 ( 9) 90.8% (181} 74.01t (136) 82.:l,t (132) 
20G-l00 .21,.4" ( ;~) 5.8% (. 1.2} 22.27l ( 41) 1!,.~ ( ;6) 

-4~200 ... 14.1~ < 2} l·4~ '. 71 l·~ ..< .1) __ 4.~.J 16) 
Tota!st 100.~ (14,)100.~ .(206}100 .. ~ (184)100.~ :(404) 

?he peroentsg~.rmaks for e· re@aria/negl~-ta: were. £or 
all. aurve;ys. )rd.' rank (S.l%) in nel"itio waters t'nd 9th rank 
(J~~) ·1n O(l&anitt, wa.te.rs (Table A2•l).. By the_e,e :nets, them .. 
are some diffe.reileea ~c:mg . the diatrtb'lltion -of th:to s:peo1-es . . 
and K •. pgQifiq!b s •. rolJu.s:tafterox and s,. b~oti.- .In pa~ieu.\Grt. 
on a. survey bria-i.s; .s.· ~Qlllria,Lnesleot& did. not follow the .· 
hytlrographi.cal. e:Ond!tious in th.e neritic waters as olos.~ly· as· 
did .the othe~ 'speci-es.. Al-so, during the winter a~e,- {Tabl~ ·.· 
.'1.2•6), · s .. · r~syltt.z;is/neslecta ha4 f'e.wer absence$ . than the . other-,·· 

epee tee; :4 for ~-- riel;arlsfn~il.:ecta. and 8~, JD and. 9 .. for the : . 
other e~eies• respeciivelf. . At those Sitetions where S. X'&CB,- . 
,lur,ieLnefitlec~ we-e present 1ts average ~ wa..a· 3rd but f.or the · 
ether .nt~ed apee~ies. the f .. ve~e rank was Sth, 6th and 8th9 · . 

respectively. 
In a.ddi tion, · &•r re&Hza.rl,sb£e51eeta wus the 5th-rank (aJ.;t;) 

spec.iea eve:t- the Agulhns bank ·wberet:is the ether thre~ epeeies 
(L ;eac·if'iea. ~· rob~s:"ta/{erox and s .. bedoti) were e1 the~ S:n
sent or of low rank• l.l.th to 15th and <.l.% of the total (Table 
A2-2). 
{Nl.OO~tie't$) 

Only 11 specimens were captured b;r these nets (!able Aa
lOJ). 
(N'lOOH-ne:ta )~ 

Only three specimens wera captured by tlteae nets (Tabl.e 
A2-l.04').,. 



(Poeut.~:tion . composition} 
fh.e. pop11l.atlon COl'llposition for S. reB!ll~ris/:nejlecta is 

given: tn Ta'ble A2•l05. 'By percent~ea, from the N70V-net·e, 
the oe.eSn.fe · d.ata sh.ow .. e_n. adult t.o 2Uvenil~ pe·rcentag~ratio of . 
48•~ to 51.1~ W.here.ns the neriticr area d~te. $how the .ratio ·of. 
·66~6~ 'to 3J~4,&. 'The neritic· V11l:uea du.rins; the winter: auney 
seem to indic~te proportionally .mo.re .adtllta than _juvenUes . 
1(7) .. 6; !adults to 26~21G ~.llv-entle.al)~ 

· For the N70V-ntrts orilt {~aoles A2....:1~o6,. ·to !2...;:107) • the se~ 

perat•e patte:ms of d.iatrlbuti:on and abundvnee :for ndUl:ts and 
jttve:f.l.il.es fo.l.lowed the outline tibOve f.or the combined _d~te of 
all 1ndiv1duds:. 

The vertic·n1 dietrtbution oi' .adults· anti 3uveniles a.%1e giv~n 
in :i'ext .... Tabie ·l8. · 

f.ext-~able 18 •. ~he v~rtical. distribution of' adult (.t1) an4 ,juv• 
e.n .. ile ... (Bf·.s .• ·. remarisQiesleeta a.t .~c.ee.nie. st!l;tio.:ns.. .~Rf!:lative 
eJbttndanees om ..:e:ne .os~rbl' parentheses... Nets Wh1ch taile« 1.1cJ 
close are not inelttded. 

Depth itt !!ete:rs Summer 
,..,_ _ ._..,. ·; -. ·_ fl 1 R' I U Z!lill!J _ iJLIIi 

Wintt)r 
.- I_ 

A. Adu1ts 
i004) 

200•100 
400...200 
Totat.s.: 

JB,. Juv-eniles 

So.~ (4'). 89.3$ (74} lii1.2~ ( ·eo) v;.~ '('158) 
,)7 • .5% .f)) . Ei~l% ( 5J .28 •. 6~ ( .34) 20 ... 0% ( 42)' 

12,.2! <11 , 4.&e c :tl .. 4-2%. J . ~>: t-a~ J .lQL ·. 

100-0 S;) •• 2% {5) - ·91. 2~ (l.J.J) 61 .. 1~ (56, l 87 •. ~ (.1?4) 

200-100 o."" (0) ·. 6 .. 4% ( 8,) 15 ... 9"· (ll) ·9.5~ ( 19) 
40t~-200 • 1Gi"8-~-.1Ll .• 2,.4~; ( J) l.$! f 21 .. ·J··22f j. _6).. 
Totals: 100.0~ (6) 10·0 .. ~. (124)100.()% (69) 100.0~ (199} 

----------------~--------------------------------------A alight d1ffe:renee is· eviden-t betWeen the vertical distribution 
of tldults and 3uvenilea as sli~htly mo.re j:uvemles (98~) than 
adults (9~%] were f'ound :in· the upper 200 meters. · 
Litentare 

Ritte~-Zahon7 :<ltll) ·recorded this .ape·cies :t.rom the Agulhna 
;clirrent off Port Natal. (!i•. ,reS!±aris,). He consider~ 5 .. reSt!~ 
laris. unique to the. Indo·-Paaific area and··to other areas~. :::t 
least temporaril.y, when they ·tem;perP'tu.i't!S are suitable (s.~ . 

' . . 

S,. _ bGdoti, dia.cussionJ. He c·ategori.es s. bedoti, S .. , :tl!Si,ec\! 
and s ... ,nul~~ as spec.1$a eXhibi.-ting .. a similar distribution ... 

Dav.td1 (196).) cla.Soif'ied .. s. nf!(ilee.~! as s.. species cha:raot
erist:ic o:t. mixed wrrte:r.s ~or nearshore wt.lters which is in nc~ord 
1vi th ·the present {but ·ve:J:7 limited) data~ as: the ma~ori ty of 
specimens o:t·,a .. nesleq·t! ·were :found at n:eritie;' atnti.o:ns. h 
r~Jm:tfl.rla.,. .however~ in 1;h~: ;e;::me col.lec:tion from the Indian 
Ocean (David, 196.3) waa the ~4th-rank species (4.6,& out o:f 
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10-,.315 individuals) and s .. negleota was of the 15th-rank 

( ~0. 5% of total). This would :iitn:ply tl1at s. reeylaris is an 

oceanic species.. -But. Ai!farino {l964B) fotmd only s. neglecta 

in mid-central Indian ·Ocean; she gives no abundances, however. 

Bieri (1959) apparently considers s. reg;ul_aris. :for the 

Pacific., as an oceanic beast and S. neglecta as an inshore or 
neritic species. , 

Furnestin (1962) ·did not find either s. regul.aris or s. 
neglecta north of the Benguela current in coastal samples 
(between l5°N and 15°s) o:ff west Africa. Therefore, these 
.species are presumabl.y limited to the Indo-Pacifi~ Ocea11s. How
ever, s. reg,ularis can :reach in very limited numbers the Benguel.a 

current (see Table A2-2; imd Heydorn, 1957). 

Krohnitta 13ubtilia (Grassi) 
R~sume 

K. subtilis was found at all oceanic stations· except Port 

St. Johns 6. Its presence .in neritic waters was very irregular; 
it was found at only 14- out of a possible )1 stations (Table A2-
l~2). 

This is an oceanic species and the present data indicate 

that i.ts abundances were alv;eys greater in the ocean. .It is 
an epiplanktonic species in its vertical dist.ribution restrict
ed more to the low~r parts (200-100).. The data for each net 
show maximal abundances occurred during different surveys; this 
ma,y be a reflection of the species ra.ther.errn.tic vertical dis
tribution. The N70V-data are. th.ere:fore, ·most likely to give 
a true indication of the community standing of this species, 
since they were fished through deeper levels. The distribu
tion and abundance of this species did not follow the flow pat
tern of the Agu.l.has current. 

More adults (7~.·5%) than juveni~es (28 •.. 5%) made up the pop
uiation o:f this species. l!U.rthermore, this ratio did not dif'f'er 
radically survey to, survey. ·The vertical distribut~on ,of the 
juveniles d..:iffe_red from th~t of the adults. as more juveniles 
Data occurred in the upper 100 meters . 

. (N70V-nets) 
Media.ns,. ranges and abundances/100m3 are given in Table A2-

11]., 

Median values/100m3 in neritic waters were l.ess than those 
of the ocean by a factor of' about two. Indeed, the number o:f 
individuals captured at each neritic station was very low; they 
ranged from 2 to 7 individuals/100m3. The onl.y exception to 
this was at Durban 17 (autumn survey)~ The distribution and 
abundance of' this species .in neritic waters did not follow the 



.b$drographical o-ondit±ons, a.~ no d.iffer&noea were apparent 
betwean the ·autumn ana. V~inter sun$7 (cf. ·respective ·.media 
values., i ... e .• , :5 and S individuals/100mll. 

The oceanic va.luea were .rcle.tivel;y constant ·survey to· 
survey.. Me41Wl values \"7e.re: during the· swr.rm.er a~vey. 8 .tn• 
dividu.als/lCOmj; dan.rtg the autumn· survey, B indi Vidu.als/J.:OOmJ; 
and during the wint~z:- &lurv'-Q':; 9 individw.Us/~OOm). 

'fhe popultion of' &., $lll:btilia was found to· ~e 1ilira.out 
th:e entire winter column (lJ!ext-Table 19). ·· ·Dilring the swmner · 
s:u,n.ey, the popula:tiol:t wcu1 nt.r:.dn-ly in the upper 100 meters but 
d:n.rin,g the· atttllttlll a'l.tr\fey and wintex- au.rva;,· the population, was 

predomtnatel.,y .'belo:w .100 :m.ete.rs.. However, samples for the summer 
survey were ~.ther low and eau.tion ehoulti ))~ used in tn(d.r ·inter
:pntation. At arJ.7 rate:, K .. su.otilia was an epiplanktonic sp~eies 

. . ~ . 

~n the· surveN area but some.tim&s: .extended into deeper wt.iters; i. 
~., , / 200 m.et.era1 hence a mesopl.ankt:onic sp~eies at times • 

. !~t-t.re.'ble li~-u The v~)rtioal <liatnbution· of L .aubtilis. at 
acaan:tc atati·ons.. . Re:lative abnndanC€l$ ere encJ..ose! ·by paren- ·. 
theses. Nets v;ldch fe1le.d to· close are not .in-cluded. 

Depth m JJe.,e:r:s Sunnaer Atttumn Winter All survezE!. 
lOG-O 51.-.6~ (49) 13.5% f 38) 19,.85' {56) 21.7% (14)) 

200-100 24:.2% (2l} 46.j,t (lJO) 6SA>4~ {185} 52.'.27' (338-) 
400-200 24,.2i€ (2ll ~tl .. 2' (ll:ll 1!.•61f ( §2} ,2'7.1% (lyS) • 
Totnlat lOO,.Q% (95)100 .. 0% (2Sl}l.OO.~ (28))100-.J)~ (659) 

K. anbt111~ did not,. as plainlY as other $pEtcies, show the 
. _· . t . ~ 

ef.fects -of int:ru.si?n and/or exclusion f'Jrom the neri"tic waters 
as a .result of the vagaries .of the Agu.lha~ current. ~hie is 
vecy likely .due to the vertical diatrtbutiorl of this species· 
(cf'. :s .. de~J.piena}. _that is, the .nu:J,,jor po:rti.oil: of ita popula
tion was·, '\tell bel.ow those 1Q1'ers whiob. "washedu the nert tic 
$rea •. Pf.lrtic;.U.arilJ' dUring th·e ·wi.nter S'lll"Ve). 

A.a a rseUl. t t the pe:r.e:entage-ranks for thia species in 
neritic waters are ·extremely variables during the summe.r survey 
(Table .A2~)" it was only· just evident at 'Port Shepstone l 
(1 ... 3¢--llth-ra:tk) and at Port J.Uizabeth 12 (0.-2%--13th-rank):; 

durins the autumn survey {~able A2•5), it wna onlS )l1t o£ the 
tota.ls at Dttrban 17 and Cape ·Seal 50.; ana duritlg· the ·winter 
a\U"Vey {Tab:le A2--6) it was present only a·t Port Elizabeth 84 
and 82.. All of these stations except llilrban 17 :and Port Shep
stone 1 had aafficient deep lmter· and hence tbis could a<tOfit.Ult 

for tb.e preaenoe of ;K,. w'b'til.is. The percentages. for the win
ter surrt¢7 (cited above) were based on one speei,me11 eaeh. and 
similarly, tor the· Gther surveys verj few individuals 'Mere 
actllalJ.w present.,. hence caution .is neoessary in their urte.r
Dnta.ti.on. 
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. The overall rank (Tabl.e A2..;.3) of K .. aubtilis in ·the ocean 
was 7th but :for each survey (Tabl-es A2-7 to .A2-9) the most oom
.monly held rank was 6th • 

. (NlOO:B-na:tal 
Medians, ranges and abundanoea/haul/lO :mii:n1 tes ur~ gi. ven . 

in :rabJ.e A2-ll4. K •. subtil.is was fairly·well represented in 
theae collections and maxcimal nu.m.bors occurred during the winter 
survey; the .medis.u value wae ll lndividuel.a/haul/10 minutes whc$re
a.s the correa_ponding vnlues for summer and. autum:a ourvoys were 
S and 7t respectively. 
{NlOQ;~neta} 

I!edia.na, r:mges c.nd abundance a/haul/tO minut:ea are gi'ven 
in T:able A2-ll.5. Only five· records .exist. for t·ne oceanie 

stations and three of th.ese were during the autlmm survey. By 

·Comparing· these data with the InOOB-da:ta it can be staten that 
K. aubtilia is definite]$ not a surfac(>; dweller (0 to 5 meters),. 

There were ollly three neritic recorda and all wei"$ during 
the winter survey.; they were from Du:rban 59., Port. St. Johns 67 
and Port El1z1l.b-eth 8J., These records might be · indioativ.e of 
uprtel.l~ng wi.thm the ne:ri tic arqa in view o-t ·the ver~ical dis
tribu.~ion of the speeiea and 1 ts appa.ren·t general a.vll.idt~nee . of 
the surface ls.:.:.y-ers. Port St. Johns 67 has a.lrea<l,;r been referred 
to, in the section on the Hydrogruphioal 'f?ackground as a sta
tion whio.b had upwelling eheraeterietics • 
. (Populf! t.!,on .<!.om:eo:s1tion l. 

'The datu for the population composition of ·Jt.. $U'btilie are 
given in Table A2-l.l6. 'The adult to j'u.venile percentage-ratios 
were fairlY eonatant survey to survey in the oceal'lt: during the 
aUJ!ll'lier survey it was 62. 5-;t, 'to l7. 5%; during 'the autumn survey

it was 72.4~ to .27 .• 6"; and during the winter eurvey th-e ratio 
wa.a 75.1,& to 24.~. 'The summer survey .had,, h<lwever, more juv....: 
en1los. 

The pattern of distribution _and ubundanee for adults and 
juvenilea followed veq closelJ' thut indicated for th~. combined 
data ~f a.l~ i>'ldiViduals (cf •. pax-ticu.l.s.rily, Tabl~s A2-l1.3 wi.th · 

A2-l17 and through: A2-l22). 
The vertical distnbution of' ndu.l.ta and .J.uvenUes are 

given in !ext-Table 20. These dctc show. that more .juveniles 
thon aduJ. ts were present in the u.pper 100 meters. This wae 
tAe for the separate surveys, also.. The data. of the autumn 
survey show that the edult population was sl.ightl.y deeper.,. 
mostly )200 meters, during thnt period. 



~ext !fable 20. The v:ertieal dist.ributiott of Adu:lt (A} and juv
Emile (B) t: t:lUbtilis at oceMio st-ations. Relt.rtive abunds.n~s 
are. el1close4 b¥ parenthe9es.. Net:s Which fail·ed ·to cl.ose are 
not includ·ed •. 

Depth. ip. l!~t$1:"$ . 

A"", Adults 
100-0 

200-.100 

'Winter 

47. :;}1; (28) 11 .•. ~ ( 2.1) 18.2~ ( 41) 18"'.'7" ( 92) 
25-.4~. (.15) 42.~· (. 89) 66.2~ (149) '5·1,.4tfl (253} .. 
27.11? {16} 46.2lf c 96)_15 .• ·6~ .(. 32l .22·~ (1471. 40o-2QO 

i:.o-t.r,ils: .100 ... ~ {59)100 .. 0% (208)100.~ (225)10-o.t~ (492} 
B. Juveniles 

100...0 ' .. '58-.31' {21) 20 ... 6~ (1.5) 25 .• 4~ (J.9) :29.9% ( 55) 
20()...100 22-.. Z' { 8) 56.2% (41) 155.3~ (49) 53 .. :;,t { 98) 

" 
400-2oo .· u-~~ .< .1 > . 23 •. 27' !l7J , . '·-.~- . c 11 1& .. '* < ».l 
!rotals: lO!l.o,r, (36)loo.()fl· {7.3) 1oo.o,r; ·(75 · 100.01' (184) 

Lite'l'1J.ture 
Rit·ter•Zahony (1911) found 1{:. ~ubtilis _at the_ wrface m a 

night haul ,,Q:ff' 1?ort 1-l~tsl.. It WM-: a1ao pre.sent. ·1n vertical hauls 
in.~ of his stations in ·-the Indirm Ocean. Re elailll$ it ia a 
:mesopl~toni,c ape(liea ln. warm Jfegians •. 

Alva:r~no (19641} fori:ld this apeoies in the mid-Indian Oe-e~ 
. . 

rt.U4. David {1961) :t~und it t-o be the lOtil-.rnnk speci.es in hia 
col1e-ctione {:t..S~ ,Out of 10,)l5 _indivi.duais) from. the same gen.-

~ . . ' -· ~ 

er.a.l a.ret:t~ 

.B:i .. eri •·a (195-9 i work in the Pacific also augg~ats :·that .f:-t• 
. . . 

, snbtUia is> n mesoplm:Uttonl,c species.. • :fhe roview on the 
Chaetagneth.a 'by Rfm.a.n. .(1959) .atr1tes that .i't is .an epip~a.nkton~ie. 
to· me:aopla.nktonie ape<ti~s. 

Fum.~·stin (1962) f~und it, but orilJ' as ~ .rnr~-ocuurring ·. 
. . . . ·: . 

epeoit:u;t, .among her.·eoaata.l somplE)at north of. t11e Bensuela :Cur• 
rant; from the weat. J;.:frieen. coast (between 15°5 ~o l.·5°S lati- · .. 
tu.d.es).. It never mnounted to more than 1.~ of the' to tel indirld~ 
uals collected... She elasai:fies it ns a taeeopl.ankt.onic apeoies,. 

S~(itta. ,b.exa.Et,e;r-a _d'OrbiQll: 
Rdnumd 

this species wo.a found P..-t all oee~:tic atat:iona. 'Its , 
~ . '. ·. ·. . . 

ne:r:itio distribution,. on a. presence and .absenue "'0asis, wns wide 

aprerut (!:able A:?-.123}.. However., when th-e abun4c.ncea are con- . 
sidered, more !n-d.ividuals per· unit volume--for all neta used-- · 

were found in tbe: ocenn.i-e area. 
llfaxim.al numbers oe:eurred, depending on the net., during 

4ifferent surveys. 1his may be tho result of differential 
capture. fhe avera&e size of.§ .• hexantera was 1.7.1 • .,rua-noe it 
i.s on:e of the le;rger species.. ·!be abtmde.nees gi.v~n b,J the N70V-



nets :are probabl¥, the.refore, ·a:A uaderstatement ot the spe-cies 
cmmmmit;r standing. Bc·th Nl.OO.n-etr:l show that :maxialwn ~b~rs 
oce~et ifi,ur!ng th~ autrimn sun'~y .• 

fte speeiea was e·piplank:tMlie w lts. vertical. distribu
tion but waiD ~pparentl1 ·c.apab1e ·Of" using ·the enti.re 2no-meter 
W!iAte.r eolumn, irlcluding the Slit;-fac~ lqcers ((l to S .met$'rs} as··· 

it lUl:bit.a;t. 

During the winter .survey., 1 ts ~blmda.Aoea llflsre :redue~d at 

the ne:rit.te at~t:i..•:;,:n;s ~hieh is m accom with th,e bitd~~:Phi(lal 
c;qnd.l t1ons,. . 

!be populatioo oom.:position. of s ... ·n~a2tert~ w-ii~tma:i.nly au~ . 
. adult ood Qnly n. ve-rt tew :b:lttividual.s with ma:tl.lre, enlarged ~sgs 
were :tonnd-o .Borteve::r, i:ts eompoaiti,on rtae 40:.1}1' adttlts tG ;g •. ~ 
:,ljuv:entles &nQ. th.~ $U.V$lliiles ·oc•eu:ned ne~er the eurf'e.:ee l~em .. 

. D?:t• 
cnzov-ne,ts.l. 

MsdlaJJ.&t :rrmge:e and abmtdmo·es/lOOml are given in ~able · 

U-124. A't o.CS$-lUC .s't&tt.ons, ·tne metisr! vatue11 we.r.e not pe:a,t-
11' di:!f'<:lrent fr.ttm survey 'to 'scuW&J'l 6 .,~ 8 ®d 9 1nd1Vi4uals/i00ml 
:ft;r stUmter, au.~ .~. w.tnt~rt 'I"~$peet.i\relJ". 

At the neritic stations d.u.rtng the w1n/t:er sv:rvey the· species 
was .slight!¥ :less abundant than durlng 1;he other surveys. It is 
e:pprop:r1a.te .fLleo ·to point L)ut that no indtvidu:a,ls w~re t"oll:iild at 
the f'ollonng neri:ttc· stationru EtlSt Lond~ (6.,. llt ?8h !:c-rt . 
Al:f~d (31, &!); Port Bl'i~abetn (11,. 41, 84h mtd. O:ape Sea~ 
(41',. 43• 92-. '9Jl),. Eaalt ,of these s"lat:ions waa :to.r its p·a;rtt6;..;. 
al:ar l.in·e •· the t:los.e·s·t to the Slto'!'e: and hence i:t recrui ~ent ·· ·· · . 
. of a ~peeies 'f'ltl!S made ao:lell' £rem tlf(lgaDi.c waters, .. negati-ve 
rec.ords .. of the spel.tties viotil.d be ~xpeoted at th~ae· tooa.tions •. 

1ihe vertical di.stnbtttion Q.f ~ ..... ,l'!l:exa]!terfl: is given in 
Te.xt-Tabl;e Zl~ s,.h$x.apte;r~ ~~d £rom tae suface, l;;tye.rs 
(see noou:..ne'ta.) tllroughou~ to the 200 tne ter level.. Pitting tbitt 
&'W®ler s\U"V'ey • ·~ t was lno.re: :eonttnel t:o. tlu~ u,pper .100 :meters· bttt. 

' . 
the numbe-r o~ i:niliVi.dUBi1s s·spl~;rd ·was iiui te S1!1alJ.. :No S~\mt 
·diff'er~nc,es ex1Scte4 be'tween ·~~a tUJ~~ and wh1ter eu.Nelf~l. , 

!Jl';e:x:t-T'a:9le u2l. 'fhe ·ve·rticca:l. diaiiril:ration of s ... nexapt:~·~~ at .c ·. 

ocean1c ·s1ia.t:ions.. R&l.t!itive abundan¢es are enoiosei by p?..ren~ . 
th19aea,. Jia·ts whi:ch Ea:1~e4 to .cl<;Jse: are: not included. · 

J?$lftll . in tlet~n Summer Au~ :Win-ter All .su~;rs. 
100~ 60.3~ (.4ct) 48.~ (128) 42.oo~ (106) 47.~ (2'15) 

200~100 22.0~ (.15) 41.0% (11·5) 4.8.6" '{121) 4.3~.01& (2S:tl 
400..200 ,l.7. n: (12) ~-~ l 24} a. i§!Cc ~ 22) 10 .• :2! ( ,:'6) 
'f,()tal:tU 100 .• 0,: (68)100:,.·~ (261}100 .• 0~ (249).100 •. ()J& (584) 



P'$-rtu.mtngei...wf,s$ §t. helfaJ2·~e:ra iitfal$ tor all au.rv~;vs • the 
Bth•rtmk (4 •. 3%.) spee.ies in oo·e~ini,c water:s (:lal.ll.e Ai-l}. 

It •:.s r:allk in na:ri t1e· vlaters wt~s ua\ls.ll.,- llth -or lower ttn4 
1:uJua;:t17 where it assumed .a hi.Sher :rMk., the at~;. tiona we~!~! these 
which ·sve:re m<b:n:• the iafiuenee Qf the J4§Ulhtiis current.. .F•r 
exf14mple .: dUZ:illS the S'Ulllmer surv~y (Table A2•4) Pori Sb.epst®e 
l e;~ Pt:~rt · Eli'zabeth 12; iil.Ufi~ ~he· .. e.utwnn surv~y (!able A2:...j),. 
Do.rban 1?.,. Port Sheps't<l.ne 21 rmti Oap:e _ SSal 50 i· ~ du~intr th.~ -
winib~r -ntt.nreg {fable A2-6) .• Port Alfred 81 ~.ad. Port Elt~abetit-- 6). 
!NJ.QO~ets1 

Ablmdane:es;fha,~/10 mtnntEts b7 the fllOOI-n~ts ~re glvu $;n -.. · 
Table A2-:l25-"' Abmtdanoea are larger- bJ'· fihese nets than those 
o:f tne: llOt»ls. (oJ' .• 'f:tf.bles A2-12-6 to u-:125) •.. llowever., both . ' 
nettl show that aaximal ~bnnd~es :&ccul"'nd during \he ~u:tumrt 

· ~ey.. .!he ,me416ll valnea ·t1ere J.:Gj:,,, .)5,, and 2_3/lOfJJnl duriD.fr 
tne -summe-r:, ttU~ and water ~nrveya. re-specti:vel.J' .. 

-~he pe'!'cent·ag~~ -of ,s .• h$xttptera, ~t oceaai¢ stations; 
was 4th-rarik. (1).2$.) fo:r ~;J,u 's~eys {fab1e A2"""10),. !!his ·was 
-a· emisi,tlerab1f .hi$he:r ·rank th~.n. th~t ahown f:cr· this · s-peci.e$. b:; 
the N10V~ttta (t .• e.,. lOth;oo.~). Bea~e :s,.. u he~ap:t~Z'11 .is lar-
ge · ., (~able A.'S-15) • t·t 'W~G probably more adeqtte.:tely i!U:mt~led by 
the WlOg....mets. 
(lll9QB•aetsl 

- Abun~ees/haUl/10 mbmt:es fJI'e given. m 'bb"l:e A2....;l.:Z6.11f 

!~?he median '"11'aluea. p-er aer:;.so~ were b.'f th$se nets· .lower tll~ the 
iQ.QOll-n~t-$ by a fa;eto31" of Ztx to 8x bUt they $'till indicate· 
that $ .. he~a2t.~t;a W8..s, t<l ~ame •xt$n't, a $tt:rfae:e dweller (G to 
S m.(l!l'tEf~s.) •. 

Jlaximal. a'btlntt~~ces were at ·oee~.ilie stations ·Qi-4 t11e · · , 

-BtlltmAn survey .bad th~ largest :median v.alue,s U 1-ndJ:'f·tduala/ 
~/.10 lil1nutes c<m1pa..red to the oorresp~ndihg 'Va~uea ·for· ·the 
s~r- and Win'tHax· s~vey ot 2 ~d. 9, ~apectiV$1y. · 

·~e ner.it.to t>Qpulat:ton da:ta. vtae: ~ttlle~ than · that o:f 'the 
oc-een but du.ring the wit1-ter $Urvev ita sbttndanc-es · wen ~dueed; 
l. :tn.dividttal/h~ul/10 :minutes -cQmcpared · to t'he me-di.an.s of' tibe 
a1ttumn sarie7. 'ot 5 individ~s/h$-Ui/10 mtnute:s':' ~he niiri'fH·~·· 
~r:.orlis -G'f t-he ~inte.r surv-ey tlt. Port St .. Johw! '61 ana: Bashee. 
71 mq · ~usges t thEi o·ecurren<:e o:f _ u.pWEl'll.illg. ·:111 vi:aw of' the, 
rather "'1de.r~t.ng vet:tic{!~l distribution of tbia spe<ties.-. · . 
. (P·onula.tto». cogosi-'tton) 

!he ·datn .. fo.r th$ popule,;tion compo$:1 tion o:t !:• hexaRte.m 
ue g.lvett h ~tt.'blie 'A2-U7.. The adult -to ·JUvenile pere~n~e.;;;. 
r:~ti,os we;re, as follo~s at ooeanic a:t~ti.onEH durtn;g _·'th·t! sUJIM:e~. 

SlU'VeJ' 'f -41,. 6% to ;S8,. 45t; dr.t%'1118 the £<ill'tiumn. S\lrv"SY t )7 .• 8% to 



62 •. 2~; and d:tu•,t.ng the winter eu.rv~;r 41.·1" to $8.3"· 1!he :moo
nets also ~ow that a. ratlu~r constant population oec~ed ln 
the ocean; for exantplet for NlOOR~s the ratio was .57-l1f. adul.ts 
to 42.7% ~uveniles and for the NlOOllg the; ,ratio vte.S 50 .•. ~ 
adul ta to 50.~ jttven;l.lea .• 

!file .P!lttter.ns o.r d.iat.ri.lbtl:tion r.nd. a.bu:ndance for M.ults and . 
JUV~!iil.es ;showf as do most .of the other species.,. almost e ntir-.. 
ror-~. of th~ trends of the combined 4ata for. all 1n-d1V:idua1s 
·('!a.'bl.ea A2-.l26 to A2:..l.)). ),. . -

'!l:he vertical. 4istr1bu'tion of ndulta end Ju.v·en11es ar&· given 
in fext-':l!able 22. 
A 

!ext-fable· 22. The v.ertiea.l distribution of·.adul.t (A) and 3uv
intie (ll). S<il. "nexa:pter$. at oceooie s:ta:tioas. Relat:iv-e e.bu&dnnces 
are encl:oaed ~7 parentheses. Nets which fn.il.·e:d. to close are .. not 
include«. · 
lle'pth ... tn Met&~ Summel.'" 
A. Adults 

1004 
20()....100 

400-200 
.. 

~ota.l.s: 

64.~ (l~E;) 53:·5¢ ($~)' )6~9% ( -41) ;46 ... ~ (110). 

io;~ ( 4l lS.4" (35'} 46 .• 8~ ( 52) JB .• ~ ( 91) 
. 20.02' t ;ll,J-·11! (ll) 16.,J!.f 181 .. 14.4~ ( J4) 
ioo~~ (25}l:OO.o~ (99)100 .. ~- (llllluo .. r;jt (235) 

B. Juent~es 
100•0 58.lt' ·(25) ,44 •. 3~ ( 1S) 55,.4" ( 86) 5:0.?7'· {186) 

20Q-100 25.6" (11) 4·fl.o,t ( 8i) 4l.gjt ( 6§.) -42.8% (.157) 

400..200 .· ~6 .. J.?t ( UZI 'Zt1' ( l.ll . 2.7~ ( .. !1 . o.i?. t 241~ 
'Totals: lOO.Oj (4.3)100.~ (169)1.00:.0}& (.1.55}100.~ (367) 

• - - - -- - -- - f 

'.i'he ·eam:bined data for Ql.l surveys and those of each surv-ey sht>'W 

that a difference existed be'tw.eeu tbe , juve.nile and adult vert
leal distribution. About 9J •. ·5% of the 3uven11e population.WB$ 
above the· 200-meter level while 85,..61' of' "t11e a~Ult popn.lation 
waa tound .1n ~he ;f)Qme strato.. ~hia d1fferen~e. tholtgh. llO't 

g~t,. was ~;pparent ,rm,a, c.ona!.stent ;from o:urvey to murvezr. 
Llt~ratnre , 

Ri tter-Z9hony (1:911} f'ound ~· hexo.:eter!i' in sur:fac'e b.auls 
ott Port lla"tal. JU'Venil~s were present mostl»" in his surface. 
battle and so he considered that .moat of the popUl$tion of the 
£Jpeei.es ·was present in the 1ower epiplank.tonie ·to aesoplank":"' 
tonic 'levels .. 

In the Indtea Ocean.,, Alv.a;rino (1964:9) indicates, in .. a. 
vet7 gener&l way, thnt the 4istributio:n of this specie~; was 
more e;tttensive in c-old waters. than s. on%~ata.. Shs (Mva:rtno. 

-1·964Al) fm..111.« the vertical. distribution of this species was 
predomitlll•tl¥ in the lower · lev-el.s of the eptplankt.on (150 to 
.200· aet.er.a) to the upper mesopl.ankton (20o-lOO .meters}. 

lti. the pac1f'ic.~ Bieri (1959) found that this species 



w€uf d.istributed ver::s similarly to th-e. t ,of three .o·th~r . epecd:es,,- · 
1 .. ~· ; .s. ·. P..n:f'l.ata,. s. 2acifi<"Ja. (sana toden.;;a, t!i.l, and g_. . dl*af.!• 
·~h:ey we·re a:u. more ·or leas, ·QGnfin.etl to the w~ wat~r m~a-es. 
of the equ.,-atortal and centraL Pa.cif:ic 1!.u:~•s.s~ 

i'l1t'ne$tln (1962.) collected only a. few spetl1mens <Jt: this 
specie.s off the, west -coast of Afri.ca (north of t-he "Benguel.a. · .· 

eur~ea't' bU't gbe:rtal.ly th~s& were :from her :f'Sw oceanic= eta
tiona,., 0\vre -(1960} ailso .regards it aa an oc~an!c. spe:oi.e::1 
~·· .florida ·tn the north .Atlantic. 

ss~tta. bimm,e~a~a Q!QZ ~t G~imar.d 
ltfsumf · 

.· 
1!hi.e species ~~- founci ~t an· oce:artic frtat.1ons eJte=ept : 

·:Darban 11,. · ·.:IJi .ne~itie wntem it was .abaen"t :f~om 10 out: of a 
• + ~ • ' 

possible 31 statio.nElt and SriVen of ·ti'J .. ege oceurred during the 
water taUrve,- when tb:e itlfltt:ence of· the : Agnlhas current on tbe 
:nceri ti-c wa/tera was g~atl7 :reduced · (see a:eot;i.on· · :on Ily«rograph•. ·· 

i:Ctll background).. . Hen,ce· 1 ts ~1atribu ti.o* :toilow.ed tJ;l.e :flow .· 
pattem ot the Agalhas -curre-n.t (~ble A!-.134 ).-

It is fall -epipltltlkt.onic species and ~- some utont dweUs 
in th~ surface :lay-ers (0 to 5 meters)'! . ~e win.ter da:ta show 

that tll.e population wae aligh-tl.t.lower wJ.tntn the epiplMkton.

ic la.yera "than during t·he other surv~J'S· · 
This speci.es wns most abtmd-ant (by NlOQ-data.) d~ the 

/ 

autumn·· G'Urifey aad ~7 these same. -4ata j.-t had moxoe · "importr.mt a 

.ro1'e .in .. the c-ommunity than ilidlcated b.7 the N10V-dat&. (.See 
!able A2-l); thia efica.ot ie und.c,ubtedly due t.o s1~e d1ff:er

ences .in the spe~imens ca.pture! b7 the t:wo nets. 
B)" Wi'OV•data, the au:u,lt ~G ~venile peroentage-ra.tio was 

32 .. ~ to fi:7.l$ wheraas. by ·the BlOO~:....data 1 t was 76 •. 3% to 23. 7~. 
This serves to ·am.phasiz.e what W$S stated in tile. previous para,... 
graph~ Jfhe data en the vertical d1str1buti.on of adults and 

juveniles. se;parate4't showed that tb:e· adults (ruther than the 
juveniles) oeeurre4. c.loaer· to -th~. surface!" 
Date. 

(lJ7,0~"";ll~tf!l 
!ledi.ana1 · ranges and ralnmd®cea/100m3 :are ~iven. tn ~able 

A2-~35· 

At ne . .ri.tic s"t1ltions,., during the summer sut"Vey a maxim:Um. 

;of l) 1nd1VidurU:s/lOOml · o-ccurred bu.t 'ther~ were ·on1J two posi
tive recorda mfl:tie d.u.rb'l& this su:rvef' so .it is safer to conaider 
only the data :tr0m the other su.rve;ys.. T"heae data indic&.te:. 1n 

part:ieular .• ·that s •. b1emctata; was mom preval.enfi in oeea.nie 
waters. 'there . tl'laS a. nt~ked excltlSion of this specie!~ ft-om. the 

neritia wa:tera during the winter surve7. 



m th~ ooem,., i.t fV:StB most ahund~.nt du.ring .iH'le wi_n-ter .e\U'-. . . . . ., ' ~ 

'flf!Y' 1?7 ·~hese net~ (of. 'flitll BlO'O-nets, fables· A2-l)6 ~d A2~~J?) • 
. 1-!he vert~eal distribution ot _·s. bipuntlta.ta, .is stven u: .. 

rrext..,.!a.ble 23-. lt: was an epipla.nk:tonie .species but its po~ 
· · · ·· · as 

tt~.a·tton_ wa.s aomettmes 1f_'ound .in deeper w~tera/durlng ·til$ winter· 
au:rvey. 

~ext-~abl-e. !f.. !he· ve.r_ tical dis __ trtl'Jution of: S~ . bipuneta.ta. at .· 
oc:eanto $tat on.s,.. Relative abundancem -~- enclf)sed ~7 ·paren- . 
·t~ses. · :Nets which .fai.led to -close .are not ~l'tld;ed. 
!_a,!th. :t1t 1'4eters Summer Autumn !_ln:ter All SlU"ley~ 

- J.Oo-o 56.2" ( 9) 54 .. 1~ ·c '21. i6.·CPJ& ( 6o) .Je. 6J' _(lol} 
.. -

aoo-:1oo as.~ ( ¢) 39.4% ( 67) •s~~ __ f:llJ'l 4_4.:1.~ (164> 
... 4oo-~99- ,.l.(i.&i < ll .. 6.,~ ·t1ll2z.~~ J sBlli·-~ .. < 421 · 
TO~$; 100.~ (16).100.o,1 {170)100 •. ~ (231)100 .•. ~ (41.7:) 

- - - -- -. . _- - - - - - -

·ihe po.rcentage-ranks of s.. biptllletata are· given in l!uble 
-A2•l· · By these nets,,. i.t •as diatinctJ.;J' an: oceanic species. · -Ita 
pe:r-centage..;..re..nks- werEJ in agreemQnt \vith the hfdrographieal 
condittona. ·19lus, during the· ·winter surv~7- (!fa9le A2-6) i·ta 
_percentage-ranks -was·. /9~h.;..rank . (10. o,f.) nnly · at thos:e stations 
wh1oh showed aome oceanic illfluenoes.. 'These stations w~ 
D!lrban 59,. Port Alfred 81. and C:.ape Seal. 69 •. 

1U9Q .. ne~fi!l 
~he abundences/haul./10 minutes for this species are giv-en 

in ·T"able- A2;...;1J6. 
The m.adiM v.a:tu.ea/hntJil/ltl minutea for the B\Ulml:er., autumn. 

and w.inter tJlU"Veys were ·7, 20 a."ld 71, reap~ctively-.. 
The pe:reen~ratt.lt of. this apee1es in t..~eooeM: was Sth

ra.nk (.6. 8") for all sul"V~lfs (Table .A2•lO} •. 

. !NlOOft\oo.neta) . 
'fb.a abundanoea/hnttl/1.0 minutes for this species. are given 

in T&ble A2-.lJ7., 
theae da. ta sh'Ow very c.lenrly tha~ S. bi:m!!~t#ta. was an. · 

ooeanie apee'ie$; aJJ.· medi~Jil-values per survey were grea-ter in 
the. aeea.n than at :neritic stations... !fbe l!1.Uimal .ebundancee 

were .during the autumn surve7 .. 
. !'he dts~trtblit:;lon of the. species in· .neritic waters follow

ed the. h,7drosra.phiea.l -conditio:na already e:ited, that is,. an 
exo1usion of the .tipecies· :fr.om- the-· .neriti~::i:ares. occ~ed dur;Ln,g 

the win·ter· survey. .But presence :11.md absen.ce data, t.t.l-on-e, m
d.icate this (aee zero value:> .in Table A2-l.31) • ·f'cr '1 of its · 
t,ota.l (13) .absentees occurred in neri tie waters dllr!tig the 
winter .aarvey. 

The percentage-rank$ for this apeciea were higher by . th-e:s~ 

nets (fable A2-l} then f:or 'the N~OOBs aDd N70Vs; it was 4-th 



-6]-. 

rank (10.8]'&) fo:r all S'iU'Vays ... These data mq indi,c:~te that, 
tlle population o£ this. species resided more .1n the srtrdace' 
la.fe~ (0 to 5 meter$) than in deeper w~ters. Agai~, it :ea 

. . . ~ . . . ,, - . . . ,. . ; 

be ie~p.~esie-ed that t:he: JlOQ-nets solectiYel! sampled l$~er-
ai:z:ed animals hence .giving th~ a '"higher•• :rank- i'n the· .c:om-. 
iRUl'1ity •. 
lPormJ.a~ion 0o1Jlg(i}~i,t1onJ 

~e. da'a .for· the popal.aJion ccln.poai tion ot ~t· · ''bip;uncJ:.a~ 
• • •• • • •• > •• ' • 

~-. given in -Table A2;-~).8. Oon.sideraqle ~ria:ti.on wG.s pre:a&llt 
· among ihe· adult to juvenil!e pel"Cetttaga.:..r~tios in 'the ·ocean for 
thf! ~ N70V . ....a.a ta, · for exempl~u during. the SUl'll.iner· survey;: '1·t. wa-s · ' · 

13.1%· to 26 .•. )~; during the autumn survef'• ·it wae ~45 ... 6,: to 54.41!; 
. and during the winter 191tt\te7• it .. was u. ~ to· sa. J~· .. rile liiot). .. 

1!1e pattemo ot 'dietribntiott end e.budtlnce tor adUlts and .. 
juveniles was esaent'inlly·tha.t·as outli.n-ed :for the combl:ned 
data ·o:f ,all indi·viduals. flbta · is, however, l,ess true for tbe 
ll70V-dat~ t-han the lUO~data (~abl·es A2-l.l9 to A2•144)~ 

Vertiea.l distribu:ti.on crt o.du..lts at\d ~uveniles (t;;re gi.von in 

Text~lf&ble · 2'4• 

~~t-'l!fit'bl& 2·4· !rhe ve.rtical diatr.i.but.ion of adult. (A) and juv
enile tB' ,s. b!n~ctata. at oceanic stations._ R.elat:tve abun<llauoes 
.are enc1ose« by pa.rel1theses. Nets which f;ailed to close .are not 
1noluded. · ·· 

»epth. in. Met•er_s · sumer .... ( 

Wiater· 
A,. Adults 

lOO...Q 

20Q-l00 
400-200 
ifotals: 

B,. Jwenil.e.a 
,100•0 

:2(}0fl.l:00 

400...200 
!lot:a1s: 

6g,.)%. ( 9l ·65.4% (53) 55-.6" (15) .6).6~ ( 71') 
)0.7~ ( 4l 21.2;$ (22) 29, .. 6~ ( 8) 2S .. :l,t ( ]4) 

.-. :O•·~ . .! o) .'1··4! f6l· :t4.;S~· ( !l .. a .• Jj { 1o1 
lOO.O;i (ll)lOO.OW' (81) l.Otli.~ (21) .,lOC.l.Q% (121) 

o.~ · (o) 43 •. ~ (39) 24.4~ (145) . .;o .. J" ( 84) 
25. O% (1) ·49.41b (44) 47• ~ ( 88) ,4:&. o,& (13)) 
cl$·ga}· (l) . p, .. S]f .{ 61·. ,27~81!. ( ill- 21.77§ (.60) 

100.-o;t (4) lOO .. OJ' (89) 100.0~ :(l84.}J.:OO.O;t (2:17) 

The data are in variance to those ,giv.en~ f&r the prertoue species 
ets the; show. that ,the ad~t po:pulati-on ~~1nta1n~d n J;;l.ishtly 
higher vertical level 'th~t'll the .~uvenile popu;l.ntion+ !his may~
bow,eve.r, ·be an e.rt1fa.ct .as the. samples w-ere not:.· very l'tU"ge and 
the N10V-ueta me:r have not captured a tru.e represeni;ati~- o.f. 
;n.,dlllt specimens. 
Liters.tl:lr:e 

Rl tt(tr-Zaho-r,w {1911) .found this species. a.t Port .:t¥atal 
f¥"om· vettica1 and :surface h~uls. and at oth.er l:ocati..ono in the 
Indian Oce:.m.. He e:ta:tes that it is ,a,n e·p:lpl.anktonio epecies 
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which reaidez in the upper lr--¥ers. Cleve (1908) found it 

common o~f the coast of Soath Africa, from ?alae BaT to 
Mo3~::el Bq. AlvtU"ino (1964:8) who con3iders s. biectata 

a:'l n. oosmopoli tan ( colDJI.On to A tlan. tic, Indian and Pacific 

Oceana) found it in "the llid-Indian Ocean. DaTid (1963) 

found it w: o the )rd.-rank apecies (at the 90°E lorJ&itude; 
10.~ of 10,315 individuals) 1n the Indian Oce~ 

Bu.t in the cold Bencaela current Jlt,vid (l96J) f01Uld it 

waa grehtly reduced in rru, i.e., llth-ra:nk ( -<-0.~ of 28, 

268 individunls). 

Bieri (1959), who lists this ~pecies aa s. ~~·ll:fornia 

tolUld 1 t wide sprend throughout the Pacific. 

It w; ;:3 a r.:~re species 1n Ful"'l8st1n'a (1962) coastal. 

Sl'mplea r:;J.oq wegt Africa, as 1 t oonsti tute4 onl7 ~ 1" of her 
total collection. She considers it an oceanic species and 
epiplanktoDio in its vertical diatr1butioa. H)man's (1959) 

review states th: t OJ'e*(l918) found s. bipl!l!Otata. to be 

partial to wu:ters of lower sa.l1n1 ty. 

~hnltta pacifica (Ai~a) 

R&aum4 

Thia apecies wss c resident of both the neritic and ocean

ic ranu. .. s. It w:·s 1:ound at most oceanic stc.tions, i.e., at 42 

out of a possible 53 stations. In neritic waters, it was found 
at 2~ out of a possible 31 3t~·,tio.as but moat ot its absences 

occurred during the winter survey (Table A2-145). 

X. ;eacifica. w·:s most abundant l:\t neritic· str:'.tions but 
underwent a reduction during the winter $urY87• Thuo, this 

apecie:a followed the flow p;;~ttern of the Agul.has current (:Jee 
(jection on I-J7droaraphicL~l bc;.ckground). 

The distribution of this species clooel.J' JW.ral.lels that ot 
s. re&Ularis/negleota, •:l. robusta/t'erox and s. bedoti u.nd to 
aome extent s. enflata~ 

The populatioa composition wa;; predom.inatel,y of adultd; 

94. 9'' to 5.1~~ juvenilea. This probablJ' refleot::J the sy~tem:,tic 
at;,te of the juveniles. The pattern of distribution u.nd a.bun

d11noe ot the adults wa;i;i similar, therefore, to that of' the com

bined da tL .• 

Data 
{N70V-netsl 

lfedians, ranges b.lld <Jbunduncea/lOCDJ are given in Table 

A2-l46. 
The median Tal.ues, ~;:.t the neri ·.io atationa, were: 10 in

dividual.s/100.3 duriug the sWlUDer durYeJ'; 1li 1ndividuala/100a.) 

*original paper not availnble to the writer. 
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duriq the a.u'tt\mn lillurvet; and 6 indivi·dua.la/l.OOm.l d~ th9 
w.tnter ~e;r. · The correspon-ding values for the oce:::mc 
statitul$ are l,: A 1 and 2 in:dividu~.la/100nll:t :respeotively;.-

i[., ,IBC1f,iea \Yfli;J .abaetJ.t from 8 out· c•t 1-J neti tie stations 
during the winter survey and, in g~eral-~ it vme- lees ;Sbmldant 
d.tiring this period... !he e:z.mlu.sl:on of this sp:eo:ies frol».~ the 
neri tie waters d:ttring the W.itltQr stt.rV~y WiifJ no doubt. the resul·t 
of tke existing bJtdrcg!"a.phical C{).nditiona (see z~ro counts in 
!able A2-l46} .. 

~e V'ertioal distrtblltt·on of .K•, pa~1ft£!! ts given. in fext--
!able 25.., }{.; reaei.:f'i~ll is: priJtrar1lJ' an epiplonktOni·C apeo'ies. 
Blr- th.ese da·ta., there .io -~:\lso some ·indic~tiori that ~e popula.tioa 
extended into deeper \Vo.tei.'"a dur.ing the flint:er surve7 but the 
-aotu:el. samples- were sma.ll.· 

Text-ia:ple .· .~i· ~e vertical. distribution o-f X. · pnoif:ic~s ·a-t oc-ean
ic ste.'timts.. Re.Ia.tive e;btlll-dtm.ce,s Qore_ enclosed. by. pare-nthoaet:.l". 
Wfrta whieb :fa;tl.red ·to el.,o:se are not ine-lruled. · 

llePth . in :M-ew:rs 5-u.rmn~r Au~ Wm·ter All .sung~ 
.. 100-0: . )) •. J1' (1.)- '90~1;; :(49) 67 .. 1% (46} . 71.~ ( '9t);) 

200-100 lJ., )~ (l} '· 3% f 5) . 21. '~ (19) 20. ~ ( 2.5) 
4oo-2oo tl·l! {l.~p;; o.- C o} ... !·!!. ( -ll- · 3.!! (._; .. ,.'J-2 
~otals: 100.~ (l)--100 .. 0~ (54) .100.!$ (68) 100 .. ~ (125} . . ~· ., 

. '!he peroent!llge-rt~nkS c-f K'* __ pacifica_-·· {T'e>bl,e .A-2-3) shaw . that 
1 t ho.d ahiP,er rank in· ne~ri tic Vlat~rs (7'th. raJ:!k......,..l. S~) tban in 
-the ocean ;{12 rank·- -o.~) •. 

'The: $ome type of da:ta, on. a su:.rvey bual.a,. shows ~h~ ·same . 
trend,.. In addition, the data for- euch .survey suggest tbr ... t this 
apeoiea achieved ·e. 'highe-r · p.ereentag.e at .11\!xed-wa·te·r (neritic) 
stations 1.: f'or exa~ttple: during the summer suney (Table A2-4), 
K. !~qif!~er. ncbi.eved its .h1Bhe:at penan tt?ge (2.3% l at Pert 
Elizabeth 12; dXU"tng t-he autumn survey .('fable A2-5) ,. i. t was 
highest at, .Port El..ie'abetb_ 42'; and_ f1nall.¥ dur:iJJ& t'he winter sur
ve,; (!table' .A2-6 ):t _fo:t was higb:eat at :Du.rban .59, Port Al.fre4 81 
and Cape se-al. go and 89:.-. Most of these :Jttations wer-e either 
tbe ·outemost ne%'it1c s~t1ons or utuier heavy influence :froltl. · 

the .Agulb.a~ eunent (see section on IIydr-ograph1ioal. bae.kground).,.,.,. 

. ~J!lOO&-ne~sl 
The ~bundance-s/hsal/10 minute a by thl,.s net att::l gi v.en. in 

~able· A'2;...;147. Th& ab'tl;t;tdooce.a are too l()w and £ew to :i.tldioate 
anJ1 seasonal &r .seographl.Qal tr~nda • 
. tNJ:.poB-net~l. 

The abundnneea/haul./lO minutes by these nets .are .given in 
~able A2-148. As f:.or the ltlOOBe, these nets da-ta are tao ft)W 
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and small to use~ but beceuee the NlOO'~·a nets a.re- ¢om.p~rable 

_it is pr.H:~silil.e to s~ggest that the specles inhabi te:$ to some 
extsnt, th~ sur.f'.aue l.ay~rs {G to 5 metera). 
_ (t>q~s.ticn. C011if!!bi_ti()ll) 

The datE:t. -.fo'1! the_ pppill.-&.t:ion oompof.li. tion. o<f X. :Q®ifioe 

ate giVelil in: Table. A2-l49. ·!he -adult to ·juvet.J.il,e pexieentage

rattos ,{~ablc~ A2-7) show that sl!Sbtly. more juveni:les oGcur
red ~t the oe"E~.anio stations; ·but caution is ·nceea~y because 
of the few i.ata .. 

Stmiltlrlg,_ tbe pattern of juvenile ,dietrlbu.tiotl a.nd e.htm
d1lile¢ ia dubi.oua beQauae of th-e few data,. HowevcGt>, the distri-

l:rttit!lo.,_ and abundance .f'ar the adults wore i4e'ntioal to. that . 
. gt;ren .for the oom~ined d-ata {Tables !2.....:1;0 to A2-l5.? ) •. 

·7!he vertical dir .. rtri bntion of adUl ta s;nd ~uveniles are 
gtv:en :in Text-Table 26. 

T'Gxt-Pab1e 46.. '!l:he ver-ti·et:U dis trtbution o:r adult (A l ad jttv
eniie (iij L l?~)Cifi.Qa_ at ooe-anie sta:tions .. · R~lative_ e.bu:nQ.ance:a 
are enc.loaed.: by parenth-eses. Nets which .fa!l.ed. -to close ar:e not 
tnoluded. 

< 

pe;eth. _ M .f...a tex:s Sttmll1er All 'Sttr,V'EtlS 

A. Atiul'ts 
J.oo-o 

!OG-1.00 
40()-2'00 

T'Qtalet 
:a. -Juven..iles · 

.loc-o 
20Q-l00 
40Q-200 
fet&lst · 

ll• ~ (l > ea .. 61' (39> 64, •. ~ :(46 > ·-72•.'911 r as) , 
l3• 3~ (l) n. 4~ ( 5) )l.~ (22) :23.7% ( 28) 

. . 
Jl• Jf(, {l:l. ... P~1M ( Ol , 4;.a?f Lll -~. J·i~ J. 4) 

100 .. ,~ (l) 100.()% (44) 100 .. ~ (7l.) 100.()% (il8) 

o~~ (ol 1oo .. ~ (:9) 
o.O% (o) o.~ (o) 
-o.~ ..192 o.~ !O~ ~~i···-· -jOQfi ~04 L t •• • ~···_· • 

0.01' (0) 100.~ (9) 
o.o~ (o) o.OJ' (o) 
.o.~ (q}. o.Q! lo.) _ 

The eat~ tor the ~uveni1ea are very limited 'but all juvenile-a 
.-ere found in th~ u.pper 100-me ter~. Thff: at\t;lt veJ:ticnJ. dis·tri
bntlon ie., for the moat part, i:dentical ~o that of the- combined 
data. for t:f.ll iwii·vad'Wll~ (ct. "fext-Tabl.e 25 an:d 26). 
Litf?Jmture 

Ritter-Z&horl;r (1.911} did nGt :f'1nd thie. ap'i!cies ill -the 

~aa cu~n.t or in a't.'J,'!f of l'..ia eoll.eations. It .is ql.li'te posr 
aible tbat he lumped it- wl.th its s.iater ... ap&eies x •. su.b-tilif:l. 
(see Ta.Xonomio notes} .. 

!t '\'filS re10ord-e¢ from the Inditm Ocean by David (196)) ,, in 
tropiQ::Qwnters. along the 90°E meridan. Similarl;.,. it we.a re-
corded from ·the Indonesim area, near Flores Island (Alvartno,. 
l964B). lli:eri. (19'59) recot"de4 1 t in the Pa.ei:fia. 

iOtf the we at eoaa t of J...f:r1ca (between' 15°Jf and 1;0$) _, north 
of the Bell8Uela tlu.rrent9 Furnest.in (1:962) fo-und thie species 
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ntthe-r p~Vnlen,t in co~atal·-s-amplea.. She classifies it as 
an · ~pipl.ankta:fl;i.c· species which i:ra e'>mmon to na:ri. \tic . ~te-:rs ·f)nd 
;qsual.zy found in th~ pt"Bsen-ce .ot _e.. enf'latS!. s. i":r.i&lt:ffici_ and 

-t:. ' 

s. hisp1da. 'it is·:t h:-o'tve-Ve.r,, abs_-ant in the ~~guela ·_-current . 
. J • • 

(D&~td; 1953) bat· a :te-v1 a_pe~imens .may get tnto tb,e c-ur;ren_t _a.-a· -.-. 
some :1n:d1V1·dttale· show ~.'t. times over the . Agulh-a.-s banli: {Tah'le · 
U;;;.2);eo-

_S!mi;tt.a oira•tat:terox tlQ.A~&$t:l31? 
.--~aurAl 

~ . . . ~ 

~~is sp-ecies W$5 a ns:LdeJ;tt,. :o:t l_ea.st aeco·rdi.n.g to a~
da.ncas-t to both t.hEI n.eritie and ot:te-&U!i~, ~~eas .. · 'It, :wrut f-o11nd .. 
a·t 50 oat of ~ poas1bl.e 5.3 at:HHlrt.ie --'St,~tlo.n.s:. J'~t neritic iil't~ 

tiona, i.t \las_ fo\Uld -at 23 out. ax--a poa~ible ll sta.tioa-s {'::al)lr:· 
A2~1S~). 

Great:eat e.l)und$'lee.a o~cu:rred _ ~tt neritic stfltionil ~ng -
the su.mm,o:r· auney· and, following the lQrdrogt'aphioal conditions. 
al.read.r -oU:tli-.ed, · -theli~ .... :waa · a. reduoti!ll'i in lts n'!ll1bera-ct at theee 

' ' . . 

ata.tions,. -.~uring 'the wil:lte'r au:Z'iteoy •. · · 
Q.. ·r,o'b'uErtaL.tero:x :wa.fij m:t .epiplattktflnie sp·eeie-$;~ l-iving 

primarily '~:'£1 the u~ppe_r 100 .m~te:ecS but dll'riug the wint~r aUZ'V'eF 
it e:xtende4 into sl.:tgbly deeper !htaters. .,.;"_. .. .,._ 

~he patt-ern -of d:tstribu:tion erid nbtmdanc:e· fti'J:· thi..$ apee·ies 
f,ol-l9ws that for ~~., ;rEtsulnrl$tneslecta., K._: .. p~itCific-~. St.ld S .. tedot.i 

nnd to aom:e exte.at· :s •. enn~_ta• 
The ;poptuatiion ,composlt:i•cna. ot s.., ro-bttif't!t!:terox, was 44 .. 2'1t 

adult'S to ss.~ ju:vea11&s... ''file ~ne:r1 tie area ex-hibiired a rather 
constant ratiQ of adult to Jm.,eniles, survey to Sttr\tn!iJ', whue
a-a the data of the· o-aeaato area tU":e _.variable.. !b:is ap.t:tei es, as 
-~·· .. b1mpacttt!~, -did not show .a:· d1.atinot dii.'teret.ice' 1a -the ve~-t..: 
1~al distributioa batw.(!tn its aduJ.t and juventl-e popui~1ti,on •. 
rm.ta · 
.,mov....,n~:ta l 

·· llecitans, ranges :m.d. abunditnces/l-OOlnl . are given ,bl. ~abl-e 

A2-lS7 • 
. Zt was. mast. abundar.t:t at neritic stations dul:'in;g ·the summer 

s~~y; ·the medi:att vlue wv.e 24 ·individttal~/1-oom).. During the·· 
wu ter su.W·e,f,. th~ median ·value f.~e 2 :ind:,ividuals/l,OOm.) •. · lt is 
a.pp~opr:.i~ad;e to not.e thJlt t.his ape~ie'S was p~sent· only at -tl1ree 
ne:l'i:ti,c atatiolW du.ring tl:te vt-inter survey.t ! .• e.-,. Durban 591 
Po-r-t Altrc;d 61 f,>..nd •Oap$- S'Gal.. -89. ·Taese s·ta.ti.on"n P.rG :fQr ·this 
period., :amo~' t:ho·$'G most susceptible to tlte int'l.:uen¢e of the 

Agu,l}1a.s curr.:ent (s-e-e $eotio.n. on.· H;ydrogmphica.l b$ekground ) .... 
Oeeu:nic abundances:. wer-1! l.o;.~-er by a factor of at .le:Sst 

1x ·than those of tho- nerit:i.o waters. but during. the win-ter 
. ,_ 



.survey the :neti t~e ana. ocem.nic n ma be r~-;were about aqua!.; the med
i.tm V~:tlues/l00m:3 :were .2. 

s., .rolni$,t.aLf.~rox vias primarll;y, ·an ep1planktan.i:o · speeies .U'l. 
. ' 

1 ts vertio·al dietr.lbution (Text•Teble 27) bllt was found d(;H!lper 

\"lithin the epipl,anktonie l~ers (upp.er 200Jne1;e.ta) a,,U.;tng the 

'rinter survef'• 

~ext-'Table 27... The vertical distribu:tiGn of s. -t.a ferox at· 
.oceanic. stations'" R()ln.tive .abundane~s . :~ enel.o y pa,ren~ . 
'theses. Nf:tfl wb.ieh failed ·ttl cl.ose are ;not imllnded. · ·· 
'De?th in lt<:rt&rs ttumm:. :er . Autumn · Winter . Ul .su~s . 

..... Ji g• CI!Ru- ,- --.~~- ~-

1oo.-o go. • (27) aa.l% (51) 47~4" (.2?l ?o. 51' (105} 
200-100 10. ~ ( 3) u .. l" ( 7) 48 .. 1% (26) 25. '~ ( ]8) 
400-200 fl«>.t1~ .. t OL 6 .. ~ ( 4) j.,5,! f 21 .. ;4.Q?; J 6) 
'fo.tala: 100 .. 0% (30} .100.0% (6~) 100.~ (57) 10o.o,; (149) 

~he p'aro.enta.ge-rD>nits for ·this apeeiell show that it was 9th . . ' 

rank (1 .• 4% l in neritic waters and 11th ran.k {1 ... 2}<) in t'h-e ocean 
· (Table A2-3)~ · Por the sepax-ate survey& (1:-ablea A2-4 to A2-·9')., 
it we.$' .alWt:.\3'~ <Jt higher p.ercentage-rank in. the nert:tie area 
than in the oceon .. 
(WJJ)(JJl-nete.) .. 

Ab'tmdanoes by these nets· are given in . fable· A2•15-8.. '!!he 
aed1nn. val tie/100m3 ·llliere: · during the su.mmer suw~y, 9! ·during 

the i&Lutunm au.rv~ey .• 8; and :during the \V.in~er ~urV'e,-·.,. 7. · 
The pementa.ge .... ranlts tGr tbe specie~ are· mucll higher· by 

the.ae :nata than for -th,e 11701'-neta., fer extmtpl.e. in neritic wat~lra 
it was 4th rank ('!0516) ~Ad ·fth rank. (3.9-Jt:) in. the :ocean. {c:t .. 
abt~ve '870V pe:reentage-r~'lks 1 and·: _ 'fable A2-l0l.- ~s 1ncrease 
in peroentage-ratl.ks .muy be e.ceountced for by the .fP..ot that thes-e 
net:s c.e>1~ected a :more representative a~p.lf3' of th..e popule.tion : · 
of s. :fe:rol.t than did the 1Jf10V's.. S,. te.ro:x ~..de ~:p 84•7·% ~ .· 

Nl.OO:a...neta compared to ,).11' .in the 'N70V•a (Table A2•l}. Also. 
s. te:rox :i~s. comparatively aptlaking, one of the lal"ger species •. 
The· aVerage len:gth of 68 :tlature S. _:ferox \T8.S 1.4•4 :mln:t ·,.-<bereae· 
the .average length. ·of 21 mature s.. robtHJta was 10.8 tara (Tabl.e 
A5--15)~ 

This suggeat:io;as a,pplies ·equa.1'l:t to the ,data or ·:tbe · NlOOB
neta ·since th'eJ' also a:how a higher pe.reentag.Ea-rank tor s.· rob
usta/fer.oJE than thnt .of' the N70V-net:a. 
{!il.OOK-neta,l•· 

Altmltl.dancce s . 'b7 these nets are given in Table A2-l.59. IJ!he 
median valu·es for the neritic stations were gren'tet" than. those 
of tbe ocean and· maximal· abundnnce.e. O(lcuned during the autt1mer 
and autumn eurv~7· Th-e wint:er survey showed a a:rmmati-e ~due..;. 

tion in tibtmda:nr:e:s;t i.e., l.l in.dividual.n/haul/10 m:tnutes whi:le 



the correspor.uiing values xor the summer and autumn a'Ql:"Ve7 were 
12 and 14tr; respee tivel.y. 

The pere$ntage-ranks, by these nets, :followed the pattem 
indicated b;v ·the NlOOB-nete:; which ia outlined. .above. 
l£gmgation.com;e()ai~!-.oul 

fhe data. tor the population composi t.ion of s .. · :rp;ttust~ 
flex-ox ·a;re .given in. 12able A2-16<l. The a-dult to ~ttveni1e percen:t-

. f . 

age-l."atio'S for the .oceanic area were: during ~the a~er eu.rvey;; 
52.4';1$ t.o 47.6:' during the ·au.twmt ·survey. 36*6~ to 63:-4"; and 
during .. the winter survey., 17.:9'% to 82 .• 1~. ifb.1$ ratheli" dram.atf.:c 
ch~e in·populntion composition may be the result of the system-. . . 
atio problems still existing for the auveniles· ,()£ this epeoies. 
BUt the popu.latio:tl compo~ai tion at neritic stations WtlS. sewlHll4-

ally" .ra:ther .constant,' about 60% adults to. 40% juveniles. 
, ihere was no d;ifferena·e in the distrit.r~ti.on. of Qdults end 

3u'Ven:Lles as both refleet the changes alrewi~ indi.cated by the 
aombined data of .all individuele (~f. ~a.bl:ee A2-lS7 with A.2:.0:.161 
to A2·.-l66 ). 

The v-:erti,cal d.ietrtbution of adu.l.ts and juveniles i:s. given 
in fext-!able :2.8. · 

Text. 7able .23. 'Rhe vertical distribut.i,.on of adult (A) Bn4 ;juv
enil.e ('B) ~. robae,ta.L£erox at, oeean£o s ~a tiona,. Reln ti ve abrm.
danees: are e:nel.osei ·bl· ;paxenthese.s.. Nets much fa.ilced to c:loee 
are not inol.uded •. · 
.De!th , in l!te:rs. .sw,nmer Winter 
A. Adults 

10()-.t')' 

200-100 
40()-200 

!r.otals: 
Ju.ve:nilea 
l.OG-0 

90"~ (27} 66~7~ (16). 5S.J% ( 7). 75.7% (50) 
l.O.O% ( 3) 20.8% ( 5) 41.·7~ ( )) 19.7% (13) 

. O.Jr~ ,{ot_ 12 .. 2~. t. 3) P100! ' 0}, !··6~ ( 3) 
100 •. 0% t30) iOO. O% (24 ) lOO. 0" (~2} 100-. ()1& ( 66) 

64. .. ·6~ ·(ll) 
'l,.4~ ( 2). 

92.1~ (35) 43.5% {20) 

5. 3% ( 2) '~2.2~ (24) 
.66 .. 1% (66) 

' 
28 •. &;t (28) 

' 
20Q-l.OO 

400,..200 
~ote.le: 

.o·AA .. ~~ o) 2·.P1 J 1} ,4• .. .3~ 1.2l l.l~. L 3). 
100.~ (13) 100.~ (38) 100 .• 0~ (46) 100.~ (97l 

The seasonal data are gen.~rally too few to .use f1Jr conclusive 
a'tat:emeuts bu:t the data :for all surveys combined indicate. g·6$. 
of' the juvenile pQ·pul.ation wa.s rfb.ove the 100-met·er l.-svel wheN
as 947'; of tb.e udult popnilati<>n r.ras present at the sam~ ·level. 
but this trend is .not e.onsistent for each survey. 
Li teraotttre. 

Rt tter-Z®ony (1911) · f,cnmd ·.s. rob.usta in a surfo.ee haul o:ff. 

Port Np.tal.t ·made du,ring the night. He alao found it in vsrtieal 
hauls, at other locations t but its e.bunde-.nccea were alwE~ya l.eas 
at the su:rtac0 (S. :f'e:t"ox is listed by Ritter-Zaho..'U''• -191.1. ae 



. 
a synony,m lor s~ rabrlStaJ. The ot:tter lccations where the 
specie,s \Vas f'aund b7 Ri tte.:r-ZahoD3 includ~ the Indian Ocean-. · 

. .. . ' 

ea-st ot the .Agulha$ ou:rre~t-and i~ the .Atl~,m,tie Ocean, north 
of the f)tl;uatol". lllVarinO . {1!j54.B) :fOtUid ooth S. J."Qbua.'ba alid 
s.. ferox in h"er .ladi(Jll Ocean samples; s .. " .. rObu:ata w:ae . more ~o:on• 

f~ed iio equa.t~rial wateru thM ~t~. f&rGJ!f·, and the latte~ speci.'~$ 
Wa$ sp.reed fttrther· sou·th •. 

JH;eri. {1:95!) lists. ~s.L. rom~~~ as an equato.rialtt wef3t-een.;;.. · 
t:ral. epecies.in the Pacific and s •. terox as ·a. species with a:· 
ride but ~teonftlnedti distribution.. Alvartne (1962} suegeats 1 f'or 

the Paci.f.ie area, both spe<lies ar& equE~~torial tn. their distrt-' . . 

butio:a but :S.. ~obueta. ep·rend.e :fUrther eaatwari, .e~d 1$ lese 
~ . - - . - -· . . . . . . . 

pat~hN' !n its continu.ity than &.!.;.. ... f.q,~ot• 'F1lrtner, she states 
$. 1'-e~ox oc.ewre4 more often ·in. tbe upper layers,., · . 

. · .. l:uxnastin (l962) did, not find. this species in her c·oastal 

colle-ctions o"ff v;eE~t A.friaa •. t}orth of tb~ Benguela ettrrent~ · 
No:r did Dav.id (196)},,, £in4· 1~ in the :Senp1:!la :current., "that 1t 

C,l?J!l and . dOt.b$ .go '~round th~. Oape of G'oe&cd. ~():pe is confirmed . by .:m,y 

: .. ex@..mi.natiens. ,of a few £lamp.l:ea 't&kan ~Y' the So~th African Fta:h~ 
erte:s ~..n-d b;r o'ther wr.t:rket"S (Heydorn., 195!h see al~o f!!able: u-2 ). 
~· (1959)'~ how~er, cites: it' as -~ ~peai:ea 'tinique to th" Indo
Paeifi(J t"U"S& .. 

SftBitta bedot,i Bftftllf!Q! 
Bfsume 

:t -- -......... --

'!hl~ a.peai~.s w~~ s ·resident ·to both tb·e. ocenntc $'ld neritic 
areW!l!. lt was £o1!l1'ld a'b J8 out of ·;J oeeanie stati-ons ,t::md at 18 

out of 11 neritic stations (Tabl·e A2:-167). 
It was :most: :abund:r.m.t n:t neritic $tations but because it is 

' 
restricted to the Indn•Fs_ei fiJ! area~"~ and h~.nc.e a .wam-wa-ter ~ ·. 
epee·1a-s ,. 1. t .wns excluded fro:m tbese r:rtattona ,durlng the vtin ter 
.surve,-. Du.ring the winter eurvey the P..gu.lhatJ euttent li:id tt:ot 
int~de into the ne.ritie waters as. extensiv-ely as .it did during 
the other :5curveys (aee see:tion on tlfdro,~phieal. ba~kground ). •. 

··By total re~attve ubun-dantle t this apeeies (177 speeirltians,;rnov) 
is a :~re $peciea. It lives primarilf. in --~.he tt!;t);)~r 100 me1ie)'."S 

~epiplarurton) but also to ·some .ex'tent in the sur~ace layers {0 
t& ;: meters). 1;.}le overall distribut;ion of, tl:t1$ spaeiea res~bles 
"'ifery olosel.»':t that of :S• reSYl~ia/nealecta,. K. paeiffc,a,. ·.s •. 
egb~t!Lf'~ro::c an,<l to a: cert'ai.n. extant., . s., .enfl~ta. . . 

fhe a:vai~ab.l.e datat whicn is quite l.(mitad ,. show t:'ha t the 
popn:le:tion composition <.lf s. b~d.ot'i was 68.4" adu.lta to· JJ.,.6'% 

-· . ·- . -. . . 

jttvillnilen. !he distrt'buti~n o:f adulctsand juV(iniles wa:st n<t 
different :from thnt o·f ~ll. individurils.. All juveniles were 
.fottnd 1n th0 ttppet> 100 JUet~rs. 



Data. 

(NZOV-netsl 

-11-

Medians .• nnges and abun<lsnoee/lOOml are gi.ven m Tal:Jle 
A2-l68. fhe neri.tic stn ti{)ns eonsis.tently show,. for all ~ 
veys, the gr~nteat abmdances; the&Je values were f'rosn; 6x to 
lOx greater tharl the oceauio values.. ·the median. valuas for 
th:eee stations were 21, l) and it 1nd1vid~al.s/lOOmJ' for th.e 
respective surveys of sUt!llt'ier. autwnn, and 1.v1nter. ~e cor-
1!es_pon4ing ·oceanic values we·re 2 .• li· and< 1 individ'Wrils/lOOm). 

1:1te neritic stations of vtin'ter are ot special 1ntel."$sf# as 
they show that s.,. bedott. was present on.lr nt tturba.n ·sg, Port 
Shepstone .fiJ, l?G.rt· Alfr·e-d 81 and Cape s~eal 89. 'fhu.s, the 
apec:ies waa found only at those stations which tvere am:ong those 
most like:ly to show the effects of tb.~ Agulhas current.. !h1s 
$tJtggeets th: t this spe.ctes ie restr1cte4 to the wam Wtlters of 
the ~lhas current ·Md probably thns the Indian Ocean, 

ThQ vertical dia'tribution of ·s.. bedott ia given in fex't

~abl:e 29,. The tla.ta are too few tor <l'Oncluaive statements~ 

!:ext-Table zg. The vertlcal distrib:t1tion of a •. bedoti a.t ocean• 
1e s'tatlon.s:. Relative a'tmndanoea ~., eno.J.,osed by pa.rentheses. 
Nets which fa,lled to :close ere not iii:C.ludett. 
~Pth in Mete.rs SJE~lf\ Autumn Winter. A,ll. ~uz:v:e:Y:.e 

100-0 100.~ (13) g;.;" (21) 77.8~ ('7) 93.07' (4ll 
20G-l00 O,.OJ' ( 0} 4 •. 51' ( l) 11 .. 11' (l) 4. 5~ ( .2) 

40()-200 r . (),_ 01Ji " ,OJ !J. AA ( 21, ~+J..l! fll, . 2.. 21? ( 11 
·T:ote.la:t 100.0~ (ll) l.OO.Qitt {22) 100~07' (9) lOO.o;L (44) 

The percentage-ranks {!able .ta-J) for s. bedoti shov; that.· 
it .h~td highe-r rank (7th rank;;' i .. &.') ln neritic waters thQll in 

the ocean (lJ.th rank,. 0 .• 4") .. · Al-so. these data li.ndicnte more 
clearly than the abundance-s that the species waa exttluded from 
neritic waters during the w~t~rc au"ey (Tables A2-J to A2-6) ... 
,(NlQP~petsl. -

Abundunces/halll./10 minutes lly these ne·ts are given :in ~a.bl& 
A2~li9. By 'these n.ets,. s. b~dot.i V¥ae £oUD.d ·at 29 out• qtr· $1 ··· · 
oc:u'ta.ni·c atuti.c:ne (43"). lmt the .data. are too few to indicate: .. · 
seasonal trends. 
(N100H-nets) 

Here al-so, the dn'a al:'ie too f~w and. omal:L to diaeuss season
al. Chflll.Bea, however, th~y do .in.dicette that the species irlhabit'$. · 
the sur.ta.ce l.aye.rs (0 to 5 !meters) mid prefers ne-ritic waters. 
!Pos1ll-ati-on com:eosi tionl · (Table A2-l70 1-

!Che data .for the popula-tion composition o:f s.,. ~4oti are 
.given in· fable A2-17l.. The .neritic population eomposi tion vw.a 
69. 3" adults to .)0. 7~ Juveniles and that· of the otH:laa was 66. 7~ 
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adults 'to )3.);( ,3uv.eniles. But. the seasonal breakdown of this 
data· ahow li'rtlel't varication,,. pro'babl;' because o.f the ema.l1 numbers 
.mvoived.· ... 

T'h~ :etdul t and. jttven:ile patt~m of ,(11stribut.ioa .Q're similar 
ts "that· of all. tndi'VidUf.U.s (~aJhles A2'-1?2 to .A2;..>.lT/} •. 

;Whe- ·ve:rti:c:a.l dis~ributiott of' adul.t.s and ~u.v~iie:a ~··given 

in 'l!~xt-fable 10. 

Te3e~aple 10 .• · · · ~he vertical· :distriblit.ion of a.dui t {A} el\d ·~uv
(:!n1I*'e 03) · · ·bedcti .at.· oceanic stations. Relative e.hundentH;}s . 
. rure· enc.loa .by parentheses. Wets vrhif:h. failed. to close are 
not ;J.ncluded,. · · · 

,pen·th in Meters ··!~~ · ttt~ Wtntet- ·· All Suriezs 
A.· A4ul.te 

.100..0·. 
.. 200.100 
400-200 
Totals-:-

B. Juvanil·ee . 
100...0 

20o-l.OO 
. . 400...20{}: . 

'!eo-:tals:: · 

100,.'0~ (9} 92.4~ i(l2) ·?5-~ (6) . 90.0~. (27) 
o .• ~ (o) 7.6- ( l.) l2 .. S,t (l) ... · 6.7" ( '2l 

..... o~~ ;CoJ ·o.o% < ol 22 .. ,;2~ .(ll . J .• J~ f :11 . 
· .l.GO.Q% (9}100 •. 0" (lj) 200.~ :(8) 100.0~ ()0) 

L1t$rature . . . . .·. 
Ritte.~Zaho~ '(1911) .found this· species in the AgUlhas· . 

~ . ~ . ' ~ ;') 

·C:Urlt'ellt off Port 'Natal •. 'He CtJns.id~rs it a .apeci;'es Wlique· ·to 
~ . . . . : . 

the upper l.ayera of warm w:ater. However, .he notes tb.at it · 
coUld po~ei'bly occur .tn· areas· genera117· oharacterlze4 'bv cold:· 
~ter,. tm.t onlf under epeota.l· .conditi.ona,· such as th~se· foWtd · 
.at ·tim.e.s over the A;gldb.a.a ba;Qk where mixing can. and doea &ecur. 
It is appropriate to'note~ .at thie :time, ~ble .A2-2 which · 
gl:\tes· the percentnge-:ra.Dks of s;peui·es ·.at ·the 24•h~ ;atfl:tion~ 

. . 

!h.is station woo located over the Agu].has bank {.approximato.l3: 
21. 0 E l.or.!&i tude} SJbout midway between O'a~pe Town and Po:rt ln:iza~ 
beth~ s .... b~doti wa:s the 64;11-rrmk species (1 •. 91E) :at this st.a-

. . 

tiOl'l·t and OO:C~e titu~.se ss,mples W.S!"e taken.., during the Sutim\er, 

the· CQl:Uli tiona wttich Ri'tt•r-Zahon:r s~<Sted. are urtdou'bt~dll' 
met,. lb lW4"ticular; some of the Agu.lhs.s, ettrrant' has flooded 
over ·the ~lila~ be.nk; that ·this can happen ia wel.l lm.t>wn 
(Africa Pilot, 1954; M. D't:U''byahi:re,, J.963).. 

Tolti:oka. {1952) oonsid:era that the distri\m:ti.on of tlus· · 
sp~t~:tes .as problema:tio as .it has been recorded in 'Gt"£shore 
w~ters o:f' the Indi..an Oeean but it occurs tn the Pae:if;tc. solelt 
as·. ,Gl!l lftm.hors species (:B1erri,, 1959). In .s~neral,. ·these authors 
find that this speciea was not- Veff1 abundont (also aee·.ltlavid• 
1963). · Tokioka (1959) gives constderabt.~ ~aa.ta. on the di'$tri-
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bution. of s .. ·be·dcti,. some·.of wh1Qh o.an be s~riz~4 as 
foll·ows: ·(l) It 1e an epipl.ank.tonic. species, mos:t ablm4ant: 

above 50 me.ters-. (2) It. is widely distribtlted in. tbe lrtdi·an 
Oeema but »Ct •e;cy .abundnr.tt. (usll;al.lrY' ~101' ot totals). (l) it. 
ie a mued.-water .spe,ciea, ccl'tl.T.flOn P..loq c-oasts arid w~tfilr bound
art ar~aa-..:bllt it can survivi.l in oceanic waters. __ {4) 1Ie ;pro
poses ·to treat W8.ters w:f1i,oh show a .Mttb pe~'ta;ge of' .s,. b~doti 
as distl.nct: .f.rom oo'$anlo, wat~r.a .and to call 'them ''.bedoti-wateru. 

s. __ bedoti.· has aot be.an ~eoorded 'in arae.s other· than. the 
Indo..:P~cific (~~- l9S9l •. 

hklt'Q'bnie hamatJ~~ . ~tiflibila!.l 
~~sum:~- , . 

. ·This was a rare occ1lr.ri.ag_ species (fable lt2,...l76)~ !he 

to1tn.l nU1'11l>er e£ spe~i:mens was ll. Xt is listed in th~ ltte'r
a.tu~e as an. ·oceflnic:, speeices ·with a . preference for ll.·ep~s· gre:e:t
,e.r than tho&e s~pled . ( 7 400 :m.ters} ~7 th~. p~~ent. -e~:tlectio•~· 
A$ a result-, .11 ttla can be said, abqut 1 t.s abundan~ other tha.n. 

871' of ttte totnl a_peeuaen-a were found durin6 the .aututnn ailrvey 
ood -.ore than 90!1t t¥£ the total' apee·imens were from the 400.. 
200 meter ltnrel. 

(NIOV,~nets}· _ . . . . _ 
Abund£m.ces/l00ml by these nets are· given in !fable A2-l79. 

Thirt o£ the ll total spectmens were· a~ptured ~Y ·these· :t$ ts 
and only three came 'fr()m i'leri tic: water~; the remaining· tnd:i-v.id
ttal.s oocurreti at o·eeaJQic sta.tiona. Greatest abundances ware 
·fomtd d.urirtg the a:t1't'Umn ~Ul'Ve1• ·· 

Tho vertical distribution of Ec. hDlllQta is giver! in. T~ex~ 
Table )1,. These· 4a.tt;,..,. despi:te their lim:ited.,natu:re .• shew 
cleariN that the species was ·m~oplEi!lktWl1c in ita vertical· 
dtstrlbut~on.. this e.pplies only to t-he .s'ln"'\tef area tmd only, 
for daytime hours (0600 to 1.800 .h<>urs-. local 'ti;me.) .. 

T,$Xt. fable .ll• Th~ vce-rtic~ :distrilrtltlon of_ i..•. ~ta :at .· 
oceanic elts'tiona. Rele.ti:v:e abundance a a:t"(Lenolose4 _'iii p:nren-· 
thes-es. Bets wht'Ch failed to close· are no~ included. 

}JDth_ &n -~ifers Summ.$~ A,u.Y:!Jm !.,.ipter All S)n"!ezs· 
l.00-0 O. (>% (0) 4,. 2S' ( l.) (l.O~ (0) ]c •. ·77' ( l.') 

200-100 o-. O:' (O) 4 .• 2]ti ( 1 ') o. o~ .(o )· 3i1~ ( 1) 

· 40o-2oo J;oo .. m;_Jl}_ 21,.6;1; {221.' 100 •. ~ (21 92.61§ (221 
~'otals: 100.0}( (1) 100.~ (24) l.OO-.()" (2) l.OO .. ~ ·(27) 

.!IP:9?»--nets,) _ 
Abundanc$s/haul/10 ·minutes l>Y these nets are given irl: 

Tabl.e A2-.J.80~ 'Onl$ .one specim,en, a juvenile, mm .. captured ·~ · 

the·sa ne'ta. It ~Ja;,s f<?lllld: at a .neritic station, Port Alf.zoed 81, 
·d~ing the winter ~urvey. Thia station na-d mi:x.ed-wat~r present. 
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and was under considerable oceanic lnfluenc~. 
,{NlOOH-n~tal 

No specimens were co.ptu.re~ by this ncet .• 
{l?opulation_:e,omJ;?OBi~iqn.l 

. i'he ~istribution. and abundanee of adult and ~uvenile 
apaoimens are given in Tables A2-181 and A2-l82~ The data 
are too. f'ew to indicate any general trends •.. 
Li terntura· 

B• hamata wa.a not found iii the Agulhas current by Ri-tter
Zah¢Jl3' (1911) though it wab f<mnd by him at other stations 'tn 
the. Atlantic and sou the~ ocean, especially at depths be-tween 
1500 to )000 m:etere. 'It is not apparent :from.his repor-t if 

similar deep hnula were attempted in the Agulhas current. Row
ever C1eve (1:908) • found n single specimen, 12 miles otf Pert 
Shspstone.,. in a. amaple ha:\lled through 1000 me~ers; he lists 
this species under the synonym. Krobnia hamata {liabiue.). 

Al.varino (l964A) has shown that the vertical distribution 
of thia speeiee is related to that latitude W'rtere it is tound; 
i't :te V$1!7 near the surface at· higher latitudes and: gets progres
sively deeper,. toward the tropic~s,. Ir4vid (l96J) 1. also mentions· 
the unique vertical ·distribution of this speci-es. He,· regards · 
the species na the most co-smopolitan of all chae·tognaths. 

s. ru-ti tta. ~chx'a. Doncaster ~ a:..= 1 T - ·_ _ . j - &l 

R'aum#! 
This was a. rare_ species but was· foUnd most abwdantly at 

neritic stations (Ta:Ole A2-18ll· Of the total 20 specimens 
.fow1d, . the majority (17} were oaptured by NlOo-ne:t~ •. 

It i:s knotm to -be a neritic or mixed-water· species and 

endemio.to tt.e Indo-Pacific Oceans. 
Dn.ta. 
(N70V-ne~a) 

fJ!he species was found at Baehee 7l only (Tabl.e A2-184). 
(Nf\OO'B-nets} 

~ha apeci.es W69· 1'ound only at three out o:r a possible 5.1 
oceanic stati<>ns. There stationa were;. Du.rbrin ), 4 and 17 
('tc.ble A2-l85). 
j!'lOOB-n~ts~l 

!he apecitM:r was fo1md onl-7 at the a1ia.tio-ns of' Port· Shepstone 
21 end :Bashee 11, both neritic s"tntio:ns.. The fi>ecimens were 
adul.t animals (Table ·A2-186). 

£Population o,omeosi t!onl . 
Tbe distribution and abundance of aduJ.ts and 3uveniles nre. 

given in Table A2•187 to A2...;192. The de.ta are too f'ew to use 
in tUlN -analysis. 



1!1temture. 
~ - -· - . . 

Asulhaa eun:-ent bu;t postul.~tea that because .it was ·a.· W"a~-~te,r 
species· 'th41t it wou:ld :follow the 41a"tribution patt:em of Sit.· 

' ........... 
bedati; s,.. nesl~ota and s. ,r&Rl;r;Lr,tp.. To aom& -ext6nt,. tihis ia 
·true :as it is a ne·rttic ·Or nd.xetl.-water .sp.ecies (see .the enalys~s 
of the di:a·trilrtttion o:f . the otiter spec.ies· 11ertti.onea) and i!S :ree~

tl"ie ted to. lnda-Pnei:flc waiters.· 
It has :b~en recorded tn th<J Indian. Oeean bJ Alvax·ino 

(1964B) and 'h1 Dtlvi4 (1.96.:!/~ !flle dat~ of' tlle latter author 
&how that it wa-a al;\vaya one of the :rare spee:tes,. tbat i,s, ~ t 
WU$ le.se than 11' .of· th~ total colle~tion •. 

For the Pacific. water ttL.~ses* Bie.rt (1959) considers it 
to be a neri~ic to mbtea .... -water. apec.ies •. ·but- appatrently. d~t'' to 

.,. ·-
the species rar:tta-,.be sey:a l.lttle in :rP~ard to i.'ts distribution--
othQr than it ~:H~®llS to be ·a.nti--equator.l~ •. 

S§S!tt~ .J?;ltllietonia Ste1nh~ 
h - - . 

»a.ta 
!t'hia was .~ rare spe{}!ea.. Onl7 'two apee!imens ~13:re fo1md1 

beth at Dttr'ba-n 18 •. fhe7 were .~aptured .in the· eurta.ee waters 
{0 to 5 me·tere) b.;v a. m.ooR .... net .• 
Literature 

,· jit _- ......... i!li!18Jl4tllo . 

R.itter-Zabo~ (ltl:l) found this species at statlona in 
the -Atl:antic and Afttarct.ic but· not in the Agru.ltas ·,current. -
It was, l'lo\venr,. recol:'ded in the: :indian t>Cemt bf Alvarino (l964B). 
She l:ists it e.a a .mesoplanktanic. ·speetes whic.h more or . 1e:as wa.a 
confined to cthe northern. pe.rt: of th.e v1es.-t Wind· drift but <>n one 
ocea.aicn'tound as far :north as 22°S. Bieri (1959) D.lso fount 
.it to be a meaoplanktonic species .in 1;M P~ci.ftc~-· 

'T:h~ t~On:omy ~o:r 'this species i.s · proble.ma.tical... »avid (1956) 
has prop.osed a aol.uti.on; he . suggests tllat s .. m plancd~Gui~. i.e. a . 

surf'aee d\vell111g .far$ f:ound in tro.pic.al anit subtrnpieal waters 
·. (1i!iteinl'u;tus.~ 1&96-cited in Dttvl.d,. 1956--fo\Ulei •:$·!11 Ji:lattot&iJ! in 

the Agulh9.a ,ourr-ent). 
lt 1$ difficult tG'J :deduee. or ·.even S'fl.SfJe~·t the rol,e ot S. 

- ·~ 



Literf;S.ture 
Ritt.er-ZahOfl1' (1911) fgund this specie~ only _in t:ne · 

s-outhern· ocean. It wna from st-ations south -of 40°S latit-ude. 
He states (p. 56) that juveniles of this spec-ies U$UallJ' are 
found. in the surface lqers bu~ only in oold reaions io~: eq~1-

valent1Jf tn cold waters. 
Da-vid (196]}, thoush he regards s. maxima as a. comnopol

:1tan,_ expresses some doubts as to whether this species exi;Ots 
at ~l in the lnd:UU'l Ocean.. A more r~c$l'J.t .inve~tigation ill 
this al"ea by Alvnrino (l964B).(cover1ng :rousbl7 an area boUnd 
by 8°s to 42o-S lati tudee and 60°1. to l20°E J.ongi. tude a) did nt.rt 
rev-eal the preaence of this species an.d J:tJMY of. her samples 

_were :from odere.telr deep water,. :t.e •. , ~206-0 meters. 
s.. l'!l:ttX~, similar t~.. E ... hamat-a, shows pronounc,ed differ-

~ 

eno$s in its vertical distribution as a ftmctio;;'l of ita latitude; 
thua.,_ it 1a found nearer, the surface in. cold wat-ers :relatiV"e 
to its positlon .in warm wet.ters (David.- .196.3; Alva:rino. 1964A). 

Olita aspect of this speoi<HJ' di.stribu.tion ie noted by 

Alvarino (l964A); it 18 usually found in surface -watera where 
u,Pwe111ng has occurra4. I'ts presence., the.re:fore in ·the neritic 
waters of the snrv~y area ia additional evidence that some up
w-elling occurred., and 1 t cont'lma tbe susgestion and observa
tions of others (J!allory, 1961 i see aeotton Gn i{ydrogro.phiaal 
background) that the winter season ia the most likely period for 
such a. phenomenon. 

s.u.rmnn.rz o:f. JfLl_ epe...sies . dis-1iributiom.snd .nbundane:es. 
A considerable amoun.t of data has been presented on the 

distribUtion end abundnno(1 of ench species an-d-• wh.en it was 
poesible, eompaxi,.aons :Q:f similarities :W,td dissimi1aritiea w-ere 
moot! n;mong the species. 

. It is d.esirabl~ now, however. to extra.Qt those oommon 
el.ements on the distribution n.n.d abundance of the _various speci·es. 
This is done with the aim of determining what gene.nliza.tions 
are. possible on these data. It should be born in mind that 

a,ny_ron• apeci·eS is not necess-aril.$' e.Kelusive to the organi:sa
tion. rubric~s used below,.. 

· Consider the fol.low·ing: 
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,(l) ~:!:: r,hoWiK .. ~imilar;itiea m .t11e1~: hnrizontttl. ttietri~ 

- _ , (A) Oee:anio· s~c1~fl 

Exclusives lnn:luaives: 

S.oo minima 
:s. serratodenta.ta 
P. •. draco 
s. d.~1itipiena . 
s,. lyra · 
It. subtil.is 
s.. heJt;e.ptera 

·· S .. bir,nmcto.ta. 
E. hamata. 
s. ·maxima 
s. plonctonia 

(limite:d date.} 
(limited dF.! ta} 
{limited data) 

S., enflata 
S. regalaris/neglecta 
L paei:fica · 
s. rolml'.t t;a/ferox 
S .. · bedcti 

(13) !te;ri ~io specie~. 

s. friderici 
s .. pU:lehra 

. 

{limited data.) 

· "--~lusives 

· s.. a;nflata 
_s_. regul.a.ris/ne,gl.eeta. 
K.. pacifica 
s. r.ottusts./ferox 
s. 'bedoti 

Those ,species designated QS ninttlUS·iVe:att Call tol.G-l."ate 
apparen·tly mi~ed•wa:te:r conditions .. 

(2) ,:Si!!;.Cies diS'trib1lti·O)l, as relatefl to .... the . t:l:.ow; ea:tt!,m <!,:(.the 
A&Ulhae ,cJ;~t 
(A) .:.Q'oincident to; (ll) _Non<toineident .to.; 

S."' enfla:ta 
s ... serratoi<m.ta:ta 
P •. ·a:raco 
-s~. reglllaris/ne,gleeta 
s.. hexuptera 
s. bi,pu.nc.tt1-ta 
X. paeif:i,.ca 
.s. r()W:sta/ferox 
.S.e be4oti 

s.. fr.iderici 
s. :mtuima. 
s. dec-1plena 
s. lyra 
tr. aubtil.ia 

The data for E. h:#Jllata; S._ Eulchra,, $ •. nlanctpnia and 
. s. ,.llh.u1tnf. nre t-oo ;few to 1ndie-a:te cydrographJ.cai 

conditions. · 

(l) ~Pecie& }~Jho\!t:b!:S slm .. la£!tf in their vertical diaifribution 
(A) UppeJ> -~pipl.ankton (B) Lower epipli?.JUtton 

_100..0 meters, 200-100 meters bu.~ 

- s. entletv. 
S. minima 
s. serratodenta.ta 
P. draco 
s.. regularls/n~gl.ecta 
K,. pacifica 
S. robusta/;fero:st 
s .. be-doti 

al-ao . s-e~;ead 1fq _ surf~Q,~ 

s. l7r& 
K. subtills 
s.. h~-ptere. 
s. bipunctata 

{C) lltesopl.anktonZ:;z® meters 

s. decipien~ _ 
.E. hamata (limited data) 



(l) ccOntinuail. 

fil) The v~rtical di$tribution of' species during the winter 
survez ._ •• !l!~[fi. n- e: :r;-. 

. . 

Spec:i,es foun4 in relative
·11 deeper waters 
S. en£:la:ta 
s. minima 
s~ 'serratodenta:ts. 
P .. , dme:o 
s~ 11ra .. 
s~ regttlarts/neglecta. 
s~ bipunctata 
x:. p!.cif'iea. · 
s~. robusta/ferax 
s~ bedoti {ltmit·e:i data) 

- 't 

Species which showed ».o 
change .. 
s .. decip,iena 
F.- subtilis 
. s. hexc.p·tera 

It is notewortbJ to compare these ltets with those it~ 
(2} 1 i.e. • ·the flow pattern of the ~aa current, espe-ciallY 
thoe&; four species which did not seem to follow the hydragra.ph
iea.~ eondit~ona. :fnree· o:f' th~1ae species {~ • .dec!.Jt!ens, .§.. lgra 
&:. :subtilie), were found ln the l·o\"1~lr level of the epiplankton 
and the f'ourtl1 ·specd.ea ($. minima,) flS.S f'G:und in deeper wate-~ 

during ·the wi.nteT .survey. These da.ta stronglf suggc&et tllat tho 
' . -

vertio~al distribution of tl!es·e srpe-ct.es vtas not suiteb·le for 
each to sbo"1 ·ll dietr1butiona.l pattern 1d¢ntio·al or -c:loeely c-or
responding te the f:low pattern o.r the Agulhas current .•. 
(4) $poo1e.s. 1ndigatias; upwell!y 

(5) 

s. maxima 
S,. d-e·cipleas 
s. 11~8. 
X. attbtilis 
s.. minima (?) 

S~ enfl.m.ta 
Autum.n: sun-ez Win-p,trJ:Juru;ez 
oceanic atJea 
f.or ·two ne.t$ 

s... serre:tio. 
tor ":t net 

; 

,. 
· for .. nJ.l .nets 

s.reg .. Jneg.. Neritic aree 
. .for l. net 

,- ···a' ·for· 2 nets 
:for !'nets · 

. . i'etitio a.re:a 
for ~ !l.$t· 

!<teri tie area 
Oceanic &rea 
-tor 2. nets _. _ 
Nert·tie-all nets 

. 0CitHAn1c•'2 .neta 

t '"~ ,.-, _ q !!¢'. ·. n _ tor a.l.t. net$ . 

f'O:r-1 net. 
• ·p Ed. - , I'll LJ] I 

5 --...... c •• 

-- l-

. - f . 
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( 6) ,-Gen.el."al. diet;ributiqg of species ,for tb.e .1:1 teratlU'~ 

(7). 

(A} 9~amosoli,tan (B) Indo-Pac-ific 

S. enfla. ta. · 
s ... serratodente.ta 
P. dra.eo 
:S,.. hexap:tew 
E-. hamata 
s ... maxima 

~·Lesan cosmo2_olitan_ 
5 " . I . l '· - - - , 

s. m~nima 
~l. f.ridertci 
s. dacipiens . 
$. ltra 
X. .aubtilts· s. bipunotata 
s. pJ:anotonie 

s.. reguta~is/negJ.ecta. 
s. bedoti 
S.. pulcbra 
s. :rpbu:sta/ferox 
x. pacifica (9 see 

·Fumes tin, 1962 artd 
AJ:. va.rino <t 1964 j3 ) 

S,imilar$-tiee in, ;poJlttl;tlt.ion_ comi!osition foff various s:aeoiest 
(A)" Species whose adult and (B} Species lvhose juven-

juvenile· til.st:rtbution .are · . ilea were distributed 
sim.iler .to al.l individuals: highe%" ·(verticallt) 

·S. enflata 
s .. · ·s~rratodentata 
P .. draeo 
s. cb~:cipiens . · 
s. regularis/neglecta 
X. subt11i& 
s .. hexaptera 
s. bipunetata · 
IC.. paeifj;ca · . . 
s. ro.l'Jns ta/ferox 
s... bedot1 

than the adult a: ... 
- -- d -

:s. enfle:ta 
s. minima 
S*" serretodenta.ta 
P •. d:rnco 
s,. dacip1ens 
s. l:f:ra .· · s. repla.r.is/negleeta. 
It. subtili·s 
.s. hexa'Otera. 
s.. bedot1 (limited 

data) 
(0) S,pecies. whose . oou~ts 

were diatril:mted 
.higher {vertically) 
thtm.J?l.!e. juveniles. 1 •• 

s. bipunct~t·ta 
s .. xobusta/ferox 

I had expec .. ted a different horiz-on:tal distribution be
tween adults and .juveniles o:f man;v- ot th~- apec.~es,.. But1 ae 

eeen abc"Ve, tbia did not bear out. There are strong theoretical 
t'efMlons (Ma.rgalef., 1963) i!b.at this woul.d be tlO and perhaps the 

di:fferent vertical distribution cited above is ·e.n expression of 
this. A posteriori,. it now seema 1 however, that great differ
ences in t'h~ horisonta~ distributiol.l betwe~n ~dulta and juven
iles Ytould .uot- be. in .agreement with the known eyd.rograpbioal 
con.di "tiona. That J.s, 1 t would not aeem re,asonabl~ that onl.Y 
auvenilest fo.r example!l would be swept into the n-eritiC: area, 
unless, o:f course, pronounced. differences in veer-tical distri-
bution .l<vere evi4ent--an:4 they we.re not.. ' 



E... . Results - Section 3. .R.ecn_· _r_ent Grou:os 
L illl il ... ·-- l: _ !illf" - - -·" • . , 

~he distribution and abundt-mee of menr -of the spe.cies 
deea.ribed .i_n. the previou.s section follqwed ·the :flow....;pattem 
of the Altu.lhs.s current, ea,peil~tally in the: :ner.itic · arer:J> where · · 
it makes in.groasions and re~ressiona.. 'fh~se epeci·~s were: !t, 
ettrlata., s. serrr:tto\lenta.t~,, _I',. dd.raa.Ot .. s .... h$x.a,.p,t~~~, ~· ir.SQ.larlsL 
.!!.~slecta:t: .s .. bedot:l, S4 . pi,eunet,at~, K •. J!aeif'io:a~ ,s,., ;r.obttata£: 
f~rox. Wh~re are however, some species ..mich ·did not ahem¥· 
t.hi.4i effect:, :t,.e,., $.. ~~' .~ .. • n lzra .. ,, L $U:l:rtil:bl and s •. 
diecie.iena.... That these latter specie-a di<i not follow the gen
eral. hfdrogr~~p~icttl conditions as cloaely as. the othere ilia¥ be 

· ~1.1 fact -o. li?e.flaction Qt: thei~· deeper -vertical. Ciis'tl?ibu.tion-. 
· v;rhich is9 indeed, the ~$..s·e for s •. _de .. c:.1P.iens.. 'But the other 
three speeiea were spread about. equ.al.ly throughout the· upper 

200 meters and, a~ ·:a result. ·one -cannot a.lJtteys be certain .ju~.t. 
whcE:t fa-c. tor we.a involved for a particular species., 

lf ,on~ :Q.sas I3·everal sp.ecies-as & $ort· of sroup lncU.ca.tor--
1:t. is p-oseible to ob·tain :further eviden~e net :·onl.y. e.bot1~ "the .... 
character of the pwsteal·environment but also tnf'ormation 
about the biotic relationships within: o.th-e comnmnitJ •.. 'Techniques 
by whieh individual ape·c1·es .can be .srouped .in.to ar:H~emb11€s ~e 
many; mnong th~se are groupifi/l ~Y eor~lation coefficients .• 
d1:vere1 t:t indexes, 2 x 2 con.tinseney t-ables., ¢tc... (.See ·Fager,. 
196;~:). One author (Pager 1957., 196)A., l96.lB) ha:s ·aev1sed a 

. . 
group.1Ilt5 prooedure, which is used in the· .present stud;~. based· 
en. the geo!nei_irtc mee.rt of the .proport1·on .of jomt~d ooeu.rrencestc 

J/ ~ -- ~ J Ai ?: eutt)f~ Poimj 

vrhere J equal.s tb:e numbsr of joint o:aourr~nCf:S ot · S~cieil a 
and b; ,Na is -the ·total number of oeeurranc·ea o.f Sp~n-1ea a; Nb 
ths total nU1Ilbe:r of -o.ecurrences of Species b; and. species ·are 
asaign;ed to tr.te. letter so · that Na..~ Nb.. The· value · of this u
preaaion is. compared to ·an arbitra;cy cutoff point and if it is_ 
greg:tter or .e·qual to ! t then the t\fi!o epee:ies • are -said to hf.);Ve 

aff'initJ." The value of this eutoff point can vary from o .. o* 
when. eS,:ll Species used form one _group. to .1.0 When GH!Ulh Speeies · 
used foms a separate .group.. Fager (l.96JB) has used ttbe eu.t
of:f vo.lue ·of o. S with some aue~·eaa .a.nd for the prtlYsen.t study 
the o. 5 cutoff value was also used .. · Afte-r de'tsrmini'n~ the 
one :forms groupe by certain eounttng .rules (given in Fager, 
1957). 

'The simplest way to 3ttatif8' the use Gf the ubi trf:l,ry eut-o
o:f:f polnt 1s ·as !follows:. All a·tter£tp·ts to understand· natnre 
are made vi.a generalization.. .tf o:ne cannot generalize his: 
data in sol!le way, then AG Qn.e ean unde.rstand such date or else 
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it e1Rpl7 atands aa compendium of undigested facts. General
izations about nature c,re uaur,ll7 made in terms of averages 

or general trends (stati:3tical terms such as the mean, the 

median, etc. also fall into this oatego17). Thus the above 

arbi trt~ry cutoff' point ia b&;;;ed o~ nothing more than this 

co 10ept ot expresstns the general trend of associr·:ti.on uaonc 
the species atudied. 

The 1t>.ger-tecbn1que is difficult to coapute b7 hand for a 
large .:unount of dr~."ta and ao it wWJ programed for the computer 
of the University of Cape Town, a.n I.C.T.-1301. The reaults 
are given in Figure !1.)-l. 

/i.lllon& the groups formed from the data of e:1oh net, i.e., 
N70V's, NlOOB1 s and NlOOH 1 s, certain common elements exist. 

They are: (1) Five species are common to all groups: 1:- ennata• 
G. serra..todentata, P. dro.oo, s. hex:~,ptera and ~3. bi:eunctata. 

All speciea are oceanic and one of them, s. en!lata, shows snmp 

degree of <.~uccess in the neri tio area.. s. rei(Ularis/negleot&.9 

by e:bund.:~noea, al~o shows auoceas in the neritic aren but due . 
to the ta.xonomlcc~l problem (see Taxonomical notes, section 2) 

it is felt only one of these apecies is a neritic beaat, i.e., 
s. negleota. s. neglecta is a rare specie~. Further, all of 
the species are epiplanktonic; s. enflata, s. serratodentata 

and P. draco live predom-.nately in the upper epipla.nkton (100.. 

0 meters), while ::3. hex:q~tera and S,. bipunotaU. live ubout 
equallJ throughout the epiplunkton (200-0 metera)--Jee ~ection 

2. (I) Mu.rq of the change:::> or differences WRong groupa b

tween nets are u reflection of the different ar.mple technique 

used, i.e., vertical, horizontal, oblique hauling und get:r 

aize. For example: the ~ ... asooin:te group of three species for 
the lf70V-data, s. bedoti, K,. p<j.oifica and :3,. robuata/ferox, are 

part of the mu.in group in the NlOOB-de.ta but s. bedoti and !:. 
ea.o if'ioa are associ~~ te~ in the NlOOH group iDe. 

A large main group of eleven specie r is :formed by the 
NlOOB-datn. These nets were not olo:Jed but towed obl1que}7 

through 150 meters of water but the deepest ~ertical depth 
reuched Wt?S about llO meters. Thus these ne-t;s out ecross the 
"hu.bi tats" of bo'th the upper ~:;nd lower epiplankton. . §.:.. 

decipienlJ occ:urred aostl7 below the verticul range o:f these 

nets, this wns not the cnae for K. auotilis and s. l,Y[a.. 

For the NlOOH-data, s. deoipiens, K. ~ubtilis and s. l7ra 
do not even show ~ :f'"fini ties ~';'hich would be expected since they 
do not inh~bit the surfa.oe layers (0 to 5 meters). 'rhus it 
apper.ra that the greater nwnber of N70 vertio~3~ smaples allowed 

for a more accurate separation and grouping of species. Fu.rthe:l'-



\ 

more+ the ~.~tesh-siz.e dif£eranees among ·the nets probably -Ce.uaed 
$01'!l€lt di.eerapan~;y in tne groupe f41)~ed. e;mp~¢ial17 . .tn .til~ in..,. 
·chtsto.n or exelusion of t:ha smnlle:r td.12H!:tl speci-es; to~ ~xe:rrrp-le:: 

s •. lttinilna a:s between N10V and BlOOR; !• F!G!ari~bt!i1-E!£!!;·-- a:s 
. be·~~~n WTOV and. :Oo'tll m.oo neta, .. · 

ttZGV-Grou-f!ltl· . 
Sixteen s:pe<d.e$. we:r~ found i~ ttH~$& c.Qlleetions an-d the 

:Fa.ger-teehn:iqtte· disse4te4 out t~e recurrent· gr~:upa; !i1 :main
group of nine apti;cie.a,. an :asso.~ia.te grqup of' three species. anti 

. . '. . . -. - '. · ... · 

an a.ss.ootate .s.pe'Oi·es; tltre-e $pe;oies eho,w~d .no a.f'fin~ ti'E!s · (Ftg • 

.t'\.:) ..... 1),. ·~heaa g.rou,ps rept'ea<mt the dnto" f.r.om fdl G9::m'ples eel-. 
.; 

l.ected· dttri~ the:- thr&e s'liU'V"eys-. 
'lt.t t-et"sroup X'(tila'tionmhip,s are expressett by th-e numbe1:' of 

obsened· affinities to t11e· total. pof3sibl~ lJ.ffinities {t3e~, '"· 
.. "o,•/.6< 

J,ig. Al-l}. The lnm)n group. <lf n~e specie$ is· rel~teti t9 tlle 
aas.o;oiate gro~p ot thne ~p~ciea by :20 out ot 21 po:J,s.i.ble e:r
f'lniti·es. NQ affiniti•$ -exist b·etwe-$n. t11:~ ass'Oe:ia'ffe spe.octea,. . 

§. ... .,:de.C~Jliens. end the as;,soc.iate groU;p o.f three spec!l~s .• 

s .. deeJ.eietl:S~· ·th(IJ asa~ei:a.te. epee.ies, llflS: a.f:f:Ul1ties with 
J3 .• min~, s .. s~z;rmtod..enta!!,. s .... enflatJ!. and ,1? ..... ·dr~.co; ~1. 
e.peoie$ of the .main_ grottp. f.hese' . .tou:1t spee.te:s OQnsiii'tlAte the 

.f.ou!t most. abttadAnt sp.eetes in th~. main gr<Qup , (~able· Al•);) .• · 

. Addi·ti~nf'..llltt ~-• ... d0eiA,\;oe!!, ht1S ·affinities with i~ _:he~f~t~ra •.. 
K .. ·.~b1i,f_l1e;,. and. S·e ,.l.i[l"r.l,•. ftlest.i lat:ter tln'~~ SpEHli,es. ~re, :dis

tinctive beeause o-f . th~ir. deeper' vce!:"tiea-'1 dlstributiont !•
6 

hex.;: 
-~~ .re$.Htee in the upper an.d .. lo.W;er ep.iplnnkton. 415. f.md. 43~ 
of ite popQ.:lation, ·re,apsetiv-el)f;. .K. su.:bti.l.is ."siQ.es p~iy 
in t;he lovtttX' $p]::pl~lt''on~ 5:2% of .:t t$ popu~a.ticn~ and . t!· .. ~~ 
~esid~s .in the upp-er and ~ower ,epiplankton~. 411' .and 4l" ·Of i.ts 

. p~pul~tion* ;r~ii!lp~cti:vely,. ~e. main. point o;f thea.e, data i.s ,th~y 
• ·- • ' .. - • •• -, • ' • " • + ~ • ' • < ' • '. • 

:t!b.Gw tlte;t .es.ch of the tllr-ee species is e.l,s.o. a l;esident ·to ·deepe.r . . . 

Vtater.$ and since ,~2 · .. CJ.!,11fil£~:eS! is a masopl·er..kt()nic. ~pec1es :it 
wot1ld follow just .f:ro1n ·their ve:rti.c?;l_ diatribut:ton that a'f'tin
i.t:Jt;e$ between all. f'oi.tr apeqies ehottld ;ex1~1~~ 

The ~:fflni 'ty . pa:t'tem of interr~la:ti·onab1ps · b'etft~en th!IJ 

'ai~-~'i!Hl~iB/~e· Sr'~Up Of three S}?E!e¢i~S €llld the .. ntai~l g~p :Sh.OiNS: .. ~'!.. 

b-e4et1 ·-~~ aff'ini ties cnly witb It. :e~ifi~a and .s.. . robua~(f>e-r~~ 
and the1a:e two sp:eci·e.s ,h~e af'fin.i ties with all speei.es excapt . 
JC,.. s~l:Jt:ili.a -~nil ~-~ ?~:t:t'a (ancd f)'f course, th:nee 'spe~ies n<'rfJ ·ShOW'
ing ~ atfiaities).. The data of' aec·tion 2 established tha:t; 
g. su'b:tili!i3 &ld . £... lga were fountr maittlJ in th·e :lower part of 
the epipla;nkton wherea.'i the three ma'itbere of the associate 
group were :inbabitants of tn.e aurf'tMle l~Gr$ (0 to 5 meters). 

•!JJht3. .aftini tie~· for apr;tCies of the t.tttlin group .are not as 



revealing as are t:hei.r non:affinittes. All nine epecies ehofl 
.no aft:ird. ties to s ... f:l"tderlci; the neritic speo;i.ea • and. no 
a£finiti.ea w:t.tb. s .. _t)e(lot1, ;a, mixed-water s.pecies.. FUrther, 
X.. subtilis. and .s ... l;Ua; have no affinities wi tb lt*' .. pacif'io!l 
andi .. ~l.. rowst~ltf'e!'ox. .a. re~Silaris,!t.t~a;lec'ta, at'td s •. bimate;ta 
h~"ve .no affi"ntties with 2f. -deoii}ien!ll.. ::tn aho.:rt-, a consistent 
pattem. ot nong,ffi.ni'ties e41sta.; thE!7 ar~ betweifJn -the ocean'e 
apeci.e:g and. the n.erttic spe:cies; between the :oce:~nic species 
and on:e mixed-water spect.ee ($.~ . bedoti); to some extent bfYtween: .· . . , ·-

(l.ower)b ~7€~ilft11ktonic species and sul."fct;).t/1•a dwellers; and ~o some .• 
extent/the meso.ple..,'iktonio spec.ie:a., :s. ·i·eei;a&en.s, and e:piyl@k
'tonic spe:cies. 

·Wh:en the groups are considered sepa.l"ately it is poseible 
to eles;::ti·ty thsn :furtlter a.ecGrding to their .hatJltat distribu~ 
tion. Tho m.f:d:n group of nlne 'S.peetes is a. sroup of oeet'ini:C 

species all of' which resi:de in the epi.plenkton-upper and lo:w .... 
er levels. Only tnree of th-e$e .species.t.s .. minima, s •. lzm and 
g;,. 'subt111s, did not -ah{)W .a poat.tive nor.relati.on 'i'li tb tbe .flow
pat-tern ·of the Agulhas current into th.e neriti'C area. ~is ma; 
be, as already stated.,. the result o£ theil" preference tor deep 

wn.t&re.. Tile associate group.,. i. .. e .• ·~ s .. bedoti, ,Jr ..... pa.c1fi~~ and 

P·! .mbu~ t!!/fjerox11 are !lU~xed-water species:.. · flte;v a~ tnb.ab.i tants 
. ' . . 

oit oeeanie and neritic ·waters; hence can survil7e mixed.,..water 
conditions. 

The ditn·tributlon of thti N70V:-main .group 1s gtven itJ. Fig •.. 
A)-2. Appropr1td~e· l.E!gends mr~ Uated to show i.ts distribution 
as a C;Otnplete ~'UP with all species present and its distribu
tion: wi.tb. one,. and two epec:ies missi.ng,.. Cfbrt~:bl patterns of 
.tt1str1blt;tl,on ~. eviden.tf (1) · The :m.~n group-, with all apecies 
present, is eon£1ned to th"e eceanie ,stations. and,. though not 
evident on the dio.gr~a, to th~} upper :200 .meters (see !reJtt-'Table 
32}. 

'r$:Xt';""Ta.ble 12 .. ,. :rhe ve:rt,tcal distribution o£ the main gr;oup of 
nin-e speci-es t•rom the l'i7GV-data. of ·all surveys. 

Depth .. :in . ~te,:ra llcc~nces :af' M&cin . Graue. 

loo-o l5 7 8~ o.f totals 
•200-100 .aJ 
400-200 

f. 406-0. 

~Nets which ta-iled to close. 

l 

-!. 
2B sampl.es 

(2) '!he main group occurred ~t neritic stations onl.7 when one 
Bnd two of 1 te members ware abSent.. In particul~.tr, it 'rtas found 
at those neritic stations tn.oat susceptible to intrusions of the 



Aglll,has c11r~nt., i. •. e .. 1 off DurbY.m, Port Sb.epatone and Port St. 
Johns. *!*he shelf' at the.se stations is qait'e narrow but it 
broadens out off B~e-hee t· Eaat London ,a,nd Port. A).f:O$d_.. Jlu.rth~r 

the .t)Cl:tu're:no,e· ·of tbe. gro~ ~t tbe oute~9at. ~eri tta. stations
of Port .Ell:zabeth and .Ca,pe Seal $llggeB.t $1l~.i-tt that . th-e Ag\tlhtlS· 

cu-rrant trann'O'·~ 'readil.y ex.tend into the ttmemost stttl>tio~w of 
the.se lili-es.. ·rt· is well to emphms.i.e~ that the.se groups ~ 
the com\lin.ati,@n .of' d:fi1ita for Sll sa:rvetNS .and thus g.tvs n :n:a.tatieft 
pl.e:ture for nil the euw~rs-trr the year. 

'!he distribution of the a.eaoeiate· group G-f three apect.ea 
. . ' . . - -

i.:a given in:: E-1~ AJ-3. !hose ·atat1:ons ,a,·t whitith this .croup 
.oecttrred were mainly mued .... wat-er sta.ti~lUl (~~~t-1labls· .)).).! .Ali 
tempe~r~~ure an&. a-alinity· vel:u.e·e. for e-~11 st~~l·on wet$ ·pl.o~tted 
for (vJi.'liues 'taken tram Zoutenqk:t 1960) .a;n.d envel.opes. we:re 
,dra\m tO' septaftJ. t'e the o.oe~l!d.c a;nd neritic valaes (see Figs,. 

U-2~ Al-·6-, t'l-10 and Al-14) •. ~he val:a~~v~!o~~m<! at$;l;ti'Ons-;: hoOw
ev'l~t~:eriii!· :not alwors ~estrict~d. t:o one/"':;,,_. anti tl~eae sta:tt.Gns 
·were c1a.sB·ifie4 as nm:~:ad* water a·tations. 

. ' 

IJ:he single _species a.ssaei,atce,, $,. decieten,!., is aa oceanic, epe"ci:es 

un.d mEuJQp;lankto:nie, m .'i:ts verti~al dititrl.bution.; 6). 41' of its 
". ' . ~ . 

total rel.at:ive ~bundanc~ wtls f<J~f. .at the 200-4:00 mewr level 
(see ;$,._ de:t'd.p:J.e~!; in Geetion .2 fGT further diaCUS·f1iOI1)ce 

A strong point m favor of' the Feger 'techniqtte is thRt f1mt 
'it tdent1t.iea the gro~p ~i the i.t ptl0v1des teclmiq~s b;r which 
to an:a;l~e them. The species mem:bere of such e;rou,ps .m$;Ube' 

ei th1i!t:' posi. t1 vely or ne.gati ~ely correlated.. O:a-e sttch teat, -aug .... 
gested by FllSer (1957) is t~t~t:t for <Jot.~.c:nrdanee-.; .apeoiee are 
aaeum~ t-o be moat abundant where thfq f'ind the .most sutabl:~ 
habitat. :The· ·test for eottc.ol'd.t!ltn.ce. is u .nonpar~.matri-o ·~...; 
technique whic'il uses .all. the df~ta for its decision. fhua :tor 

. both tll.e maw group and the associ~a/t~ group of· ~hre~ . ape.'Cie$ • 

. the re'la:tive abandMce-s cOt e.ac:n· spe~ies were :r~:mke·d wi·thin 'the 
G~t of :sam,plee e&oh group oc,c~llrred,,!> .1for. "the main group ranking 

w*'s d.one within the as smnp.lea in. which ail .uu.lividual.s spe-c.%es 



: occurred• i.e. ot 2B sani,i~s~ !he :nlne species showed eigni
f:icant: conaordanoe .(p <· o. OJ.). ThQ distribu~t1·on o£ the 
s~pl:Er:S· shot~ias> the la-rgest l(btmd$.nees., sud h~noe: tlwse wbich 

w~re lst :r!~ed,, or in. a·. ·atmae the nbeatn s~~mplea.,•·t;ra $hOm 
irl Pig:,; , A.J .... 4.. · :Eight of the s~:m;ple~ o.courred at the ct~:t.er.mo$t 

oc::ea.n.tc· stations. Wberee;a ·th.e re.ma,.ing site oecwrr~ a.t the inner-
. moa't oceanio atati.ons.. It ;ts i:ntere.sting t(} reca,:.l tha·t · ·ediB'-
. f<rmci~)ti.nns were partic.ttlnnly develop~d tdJ; tlter ottt·~mtost ::oGfum

ic stations- (see section. on the. ~droe.rapltietU. br:H;.:kgroun.4l" 
S.im11~11• 'tbe ,a,ss.oe·ittte group of three species (~S. ·.J>e·dot'i-• 

tt •. pan::1f:ic,.a. and 2.-. m~sta/.f~rox) -showed · aignit':l:Qt,>nt ,OQneq:rdanee 

. with i:ts. s~mples :(p ~ O .• Ol). The .occnrr:enee .Of the "beat1i halt 
of thet;Je ttamples is plotted in Fig• A~;. ./lslde frcifi the · two 
-ooeanit: -stations o:r Durban 19 end E!tat London J4 the. ,,best"' 
. stats~ona ·were neritic, ,le,.," Port st~ otTOhna ~;., :&aehee 29 .•. m:tet 
JJonlion ).),. Port. ·Alf~d 81,. ·Port .Elizabeth 12: and 4! and: Cap& 
Seal 49 .and 69. · ·tt ts· evident from lfig ... · AJ-.:..;· that th,ese stati.c.ms 
l.ie ill an ?tr~a ·.where mixtn;g between the Agulhas current and 
ner·it.i'c waters would be m.o:st lik·ely. to OflCttr~ · · · 

Vnrlwa statistics for eaeb species weN: gathered; they 
are .g.tven in 1j!ables· Al-l to A.).0:.7. 

- J . -

.~l"' the main .group o£ :nine· spe.eies,. lQl .. aan:tples wer~ thee 
basis'. for. the follo~ etatiattca; total.. rele .. ti'life ~~bun~~notls; 
·frequenou; . range o£ abuadnnoea and median, a1fe-:raga, ~arik'$ dis
p~t;iiJi®; ·dotr.dnane·e and populati·on. e.omp:oaition. (~ollcw~ng moatl;r 
lr:$ger,. l·963A and »l• It should be emphaaized.t as Fa.ge~ hi.ma.elf 
has. aone. (l96JB)" . tnat. tlleae. m~.asurementa ~re. ~nly. ~1a1;iv$ ana 
do not tr.dte into accO'u.nt other or,g&"l1Sl'O:i:1 pl'$$ent in the· so.mples. 

In 1!able Al-'J.• it cBn be seen that nl.l the speoicea of th,e 
.main g~up were found. in ··o~e%' ·;~·o:e the samples ·t\na thoUgh ~not 
&1 ven ·:in the ~able t $e-~en .of' tlia.se · :ap~iea v;ere found at · over 
$5~ ot t'he stations. · ·By tot~ rel.atiV$ abundances (in ~~able A2-
'l),, S:.• en:tla;ta -~ the ist .r~ed species .but ttie surprlsing · 
.re~rtu.re .of the trialri grou-p ia th1ltt s •. minL~a wa~ the m0st ·a.bu:n
dcmt. speeies !Jlld it was the :moat dotniil,ant ~peoi(is- (45%). ftGW

·a~.r,. baoau.se l· ·minima ·oacuJ."Nd •tn 77~· (compared to 9~ :to·r 
S .•. ,Emfl,ata) Of' tbe'.-tota.1 SaMples {101). aUQ b®Vj~se ita .bldeX. 
·of 41spera1on W·Wl ·qui. t~ high (8Jt as compared w1 th: 32 :for s. 
el'lfla;tt~ ; tli'e ~expeo:·te.d ina~ex fo.r bo'th was r~ .) it is possible to 
COntd.Ck~r tliat t11:i,a···Speeiee Wl;itS more Clumped: ~d re~;rtric-ied in 
i·ts distribution t~n a. enflata.:-: Data .:rram s~ctioli 2 s-uppor-ts 
this btp-otlleSis as S .. ~nfla:ta is a neritiC and oeeaid.:c beas"t 
wne.reae s.· mintma resiolts only in the ooean. Ftrrth.eimo1"'e; · the 
average rank for $ •• enf'latn. was sllghtiy lower than for s .. · 
.minima. (range .and. median Va.J.ue:s also giVEr the same itttic.ation),.. 
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'flat pGpU;l.ation cotrlpositi,~ ·of .f3,. mitd.ma waa mai:nly of adult-s, 

~ .. e . ., , . 91:2 ., "·· ~h;is .co·uld :W"ell be a ta.x<:>nomie pr'oblel'll r.atb.elt 
tll~..n a. true indac6.ti1Jl'l of popu.la tion trends (sece 'fuonomic . 
notes in secti.~on 2:). For some :other. ap~cies,. tltEt population 
compo·s.it.ion wr-A the :rt!iYVflx-s.e of s. minima.,. ~or example,. :the · 
popula·tt()n of P,. ~ra;oo ~$ m~de u,p of 75.·5% ~uveniles~ · S:. . 

· · 1!:~ arrcl ~.· hexa.;eter,~ &so showed !], fairlt .ie:ret~ propGrtioa . 
o£' ,j.uVeniles .. , 80.6% :alrld ·G).O}t, reapectiveqit ·bat :more .. s•igni

.:fieaut., the .ma.tu:re ind1tvidttals o.f ·these· latter two 1Q:Pec1ea 
were matnJ.y rJu'badul.t:st that is., few ox- ·:tlO u,atsti~ct''' :egg1l vtere 
seen. in. any ·Gf the 111~ivid1u11s. . ~he tnam vertii~J~l~· d·i~'t~,i:buti.on. 
o.£ th.e po:pttltltiorl of .euoh. of ~;hese. s·peeiea. p:robttbly~ thare.for-e, 
lies· deeper <thn.n 400 . m~ters w.hioh ·:was. tile ;n~~ depth sampled 
tsr 1.ooplankton tb.ar:ing &!ach survey. Fur·t..'\er, the.· gener-d.l. poe

iti.on-. 'that th-ese t\VG spec-ies o~eup!)iet\ in.· ·the -communi·ty: ie a.lso 
:o:f 1nt$reat; th~y were. zoelat1vely ::ra.re b\tt widel;l di$tributed 
(~ee' statisti<lS ·on -~.buadancet" :fr~.quency and uomh\a.nce,. ·ete,..} 

and ·evide-nce :bt a later aeet.ion \'fill be given wh1eh auggea:ta 
· these·· apee . .iea functi:on oo :2nd ()J."~ler carnivores. 

s .. enflttt~: ·ttas the only spac:ies to. show maxinu.~.l popula
·tion during tha vtinter ·suney .• ·.·Four other· $peci~sf !'.,_draco, 
s .... lt~xa;rtera.,. s .•. reolarie/nesl.•ota &lid §_ .. , ;tpuncy,i.ta., were 
about equ,ally abund:an;t duri~ ~autumn and winter su.rv~vs~ The 
remt:tining species~ s. min~ s.. .serratodent'a.ta, s. ;l;i..ra. a:nd 
lt. srab1ttlia· htad a. maJ:;t:m;um during th;e winter surveJ".- In most 

' - - ~- . . ' . . 

cases,, these pntterns ·of abMd.~neee .corres:pond:.e:d to the dQta . . . . . . . 

gciven .for the inlii vidual spe~.iea a s:eotion 2 Wid dire~ t corres-
pond~oe, as flltmld be· expe:eted; iG shown. with the N70V;...d~ta. 

Rank <lOrrelat;ioil.;S (Spea:mms '.l'est; Tate and Ole:llendt l9S7) 
·we-re ·C.ompUted :between each possible· pa.i.r· o·f epeeies of the main 
· srau.p and the rei3UJ.ta .are e;i ven in t.r.abl,e 1'-.l""'\2.. ll.ll zoGlaJ;ion

shipa were positive. ~xcept be'lW:!een K .. _ altb'tilie :nnd ,:s. t>$f(l!!~ri,s/ 
:tl~Sl.ecta,·but· thiS ~ not sipifioatt:t a"t· th·e §" level. These 
relationshi.ps. :rurs · als:O ex}Jress&d di~amma:tic~lly in Tablf3 A)-2. 
One interesting .a:spec;:t .of theae d~ta ·:La thQt five epec.ies :-{s,_ 

minima; .s •. .entlata, s .. een-atodente.ta, P:. dr~eo ·and·.~· .... reBU+!:tria/ 
n~gl:ecta.):J·. whioh wer~ .more restricted to the uppe.r :meter$, 
:snowed $ sipi£iea:nt rela.tionship, to·· anoth.e:r at ·the· .1~ J.,evel 
•d. three. species (~.. l..yra, s ... bexr.rtrter;Ji; ap.d x; StibtUts) showed 
vn~ levels of signif1eant t'~l.ationshipe to the firtilt five 
species.. !he l.rd<ter three species oecurrei (sect.1on2l vertical
l¥'9 tb:rou:gh13ttt thJ!. upper 200 mew·l'S* 'There ia the p:osstbil..it8 
that the&e. relfltionships are s:Unply rut expre:sslon of the· dif

fer~tult relative r.~btindences for each epeei,es. and indeed" ~hat 

... 



all the s·tatistiC$ thaJS ft1r presented oruy rei''l~eet the- relatilTe 
abundance a-. , But this :1S not .al.WfJ.YS . cons1$t:ettt t for ~xampl$:, a. 
aigni.fica.nt relationshi-p exists between the· 6-th..-.r-:mk s·pe:cies~• 

s.. .~~mans/neil~¢'\~~ rut4 the• four .spec.:tcea which .e.re the :most 
abundan.t·, nla·o the ste;tistics fo1~,6Qm:1nar.tee do not .a.lwaye .. show 
a. con$tstent pa..t~m. with· tb~ relet.ive t\bvndan.ces. , 

· . Tho . PP4er .... t.echnique was a.l~o 'tl.Sed. on the :Srutl.0' .iiata. (N']OVJ 

but for ei .. eh .Sl:1~ey.~ The reattl:ti.og .«roup$ .are JiiV'en tn 1'i.8•·· 
!3:-6. . : 

· . Gb.Hngea 1n <Speoie$ compost tion :are evident but· common 
-elem,snts. still ];terslet .f'I'Oitl one• survey. to an<rther (c<Jmpar4l 
'Ta.ble·s Al-l. and: Al-l, AJ-4 an•d. A-3 ... 5)... The:y are: · (1.) the-. 
41stribut.iGtJ. of the main ·group"' 'for each surv:ejt- is ·aJ.tnost ex• 
·elusivel;r oce~o e.nd in the u:pper -300 .ute.re · (s.ee Fig. · Al-1, · 
A3•lO• ·Al-1.4 )·"" (2) :F~out species are ·fiHlnststent.l7 psriL o:f the. 
.matn. group f'~tn su.rvq 'to· au:t"Vl~Y. th-ey arc:u s. minima, .s .. 
eJtfls:t~, s. · ts'el'lni'.t;oaentate. ~a .P~ gmo~ . (l} s •. -tridertc.i, 
the neritic species • ahowe .no a;ffifli ties ·with. anrs $peei.ces :f.ar 
erq· particular survey:. :(;t;J Por ench· su-rvey,. there are two 
associate-. S:t'OU:PS. One of theee groups ts alw.ays made· up o:f 
mixed-w:at~·r apec:iee and the ·Othe·r ,g;coup • for the ~Ut\Ulm end : 
wU!kr s~•J';S a~e C::9Inp9se4 of specie-s· vth1ch, sh~!~. ·a.. deeper 

vertical.. «iatrtbution.. (5.) ~e group~ng. 1n·. g~ere.l. (or :the 
winter suri~y sllt:m-s ·-tae~,g~e.te13-t simi,lar1w #-9 th-o;a·e .g:t"Oupa 
f<ol!7Jle.d when ·the da.ta from all eu:xve;~ an cem.'bi~d :{of,;;. Figs. 
Al-l tilnd. Al-6) • 

:Groups :f£Jr .'the. ~er .. su.rvez.OOOV-d~t-~) . 
fhe groups and "their relt~tiansh:Jtpa. between. the speotEttil· .a:re~ 

given in Fig,. AJ-6 and ·the stu.tistica for the m~in g~o~p ·are .·· 
'giV$;ll .in Tftbl~ Al-3• 

Fourteen species · wer-e :ft.nmd among tbe )tS:.somp.les 'fo.r \he 

summer s!flrvey ani eigl:lt · ot these toxmed. 'th"C: main group·. . Al.l. o~-.. 
tne ~t~t apeeies were epip'l.anktonf..ct lj.'V:t.ng in· 'th-e. apper 200 

' . . . 

m:etel"St attd .OC:GaniC ;b1 their 2i:~t'lJlg'. p:re£'erettees; but f>Or . the 
~exee·ption -or s •.. dec;;i:pi~s... This ls."tter species is. (lefinitelY.. 
a .m.es\lplank:t,on-ic :species •.. I:te ~elusion .w,.thin ·the ma.~ gro:ap . . . ~ 

i,1!.J not eas:i:ly exp:Ltiin-ed,.. bttt :tt:s vertica,.l d.ietr1bu.t1on Wi'i:tS slightly 

. higher' J!iitlring the eumme:r' eurvey {see Text~ablB 1]).,. 

The .aaaoc-iate ~sup ha-s two members 1 .f!•:. .:t'ei!!lit~is,!ne&lec,.a 
and s,.. :;co'tP.JStfl,fi'el!"OZ§:. Bo'th of these ·species cn. the ba.ais ·of 
their 4iatrtbut1an rind abundOO:'lt:tea (se~t.~o:n 2) .ean ~ -oonsidered 
as ;.m:tzed--w~ te.r ep~eies. The gro~p i:s related t'u . tlte mui,n · gl'QlAP 

·by 10 out f;i)f 16 possible af'fini ti·es. 

~he lone assoote .. te erpec.iea., s .. btp~tets had af£illitierJ 



elld -on.lJ t."fJo: oo:ritie occu:rrenc:Ci:$ are ·in,die:atea. ~e:r ·are ·at· 
the neritic station-s P-ort Shepstone. 1 .ana. Port El.i:~abei;h 12, 
bath ·of which were highl.;r su:seeptible to :an .influx of the 
itgtill'J.a:3 :eurlf.ent', · :fh~ di:::rtribution of' tb:a assoe£e.te group ·Q·f 
mUted~'-'Wa.ter ap$oi,ee is· given i:rt ,Ftg:., A3-8 mad ell ~te;.tiqns, .. 
l!lhere it oecurrea. W1:l~ muea-~ter or ne.ri tic s~ti-£Jn-s ~capt 

. .. . . . 

th-e <QCeanic stat·ioa ot :Port El:taab~th. 14 •. 
!-he •~~:tn g.ottp .wa-s t·es.t$4 fo:t" _,cronoard.a.n:e.,e., . ~-. cexp:l~ined 

prev,~etisl.y!i f.Jtd t-he .result. ml.$ ~atgnifi-con:b. ~t th~. ~ 1-evel,. ·· . 
.. · .. 

'flle d~$t·ributt:o:n o.f those stations h~vtng ··the :nb-sa_t"_ ~pl-es 
is .. given in Fia .• ; Al-9• 1J!he. '"bE>;~t'0 . sa~ple:S: are con~en·t~~tea 
Oll tb.~· '1f>:or'b lli~fibeth ·.l:tne. (kjnco;r4gnee f()ZO th~ ~SS-Otl:it.:i. ~
group ot tw,o, :mlxed~watet ap1eeies ~ra;s .nl:)t $lgni.fiean't at the 

".11t 1eveJ.,.. , 
·.·Q.rwna ... i':or . t11:e A,t:t,tamu1 suz:vezd, {l!7JFI~dajta} 

The groups: ana. the rel.e:tion-ship he·~en th$ speeies are 
• 1 ,._ . ' ' 

,given .i·n ·Fig;. · &l-6, · and the. $tati:sti~s . fclJ:· the nk~in group flre 

stven ~ ·Table A3-4~· 
!'ifteen spec~~~ were f'-o\Ul.d t41l®s' the ao· se.mples of. 'the ' 

' - ' . . . . . . 
_atttman suftey -md :e:J4tht 9t ~t~eQG species. form.~d -'th:(l} main e;~up. 

. . ' ' . . . . . ' . . ' . . . . . . 

CemptJJri.DS . tho main· .grot~P. of'·· this. $\l.r\f'e; w:ith . tll~ :main grQull . of 
th~ SWlllJiei' su~:vey .t.t -r.;·an ·be a.een. that. five .species are -eomm~n 
to bothi t'h~Y are; s,... mirdr.ta., s. en:flatalf'. :s .. s~~at.oden~ata.,. 

~·-.9-x>{i£! mi.d ,;S· .• ,h&:X$I~ra... 1:here ia also n close etmtla;rif;W 
··to th~ m~n -~~Otlp. (S$V'en 'Bp~cies. ;the settte) 1~omedi f'ro:m. "the 

,combin-ed tate. o.f E.+al. ;milt'Veys.. . .. 

fhe . a.asoe:iate ~-tn.lrp of three· speeies, . Sro. ,dec,tnt~, .~. 
;&tra ~d lt.. subtUis !las 16 .out of a po$S1ble 24 affinities 
vtita th~ ;main ,grGUJh Soo :tieoipien.s -is a meeopl~tonic ape-ci.es_ 



mad ttu.l other two. :are speoie~a wb.ich. ~anse throughGu:t the upper . 
200 me tel"S . ( s~e s~(it.1on 2) ,. ·.thus t.t ia· -re.asoll:eble· .~ assume: 

the ·SS~oc·iation ~f these: . t11ree . species· ia . due . to their v~rt"-l·eal. 
d~striwti•o& 

Tlle. othe.r tit>'SS()Ciate· grou.:.,....:, s<i!. :l"OWS .. ·t~f~·rGX ·.and s ... bsdoti. 
· ¥ ·• ··- ¥'1 ·x · · r ~ · · .- - -- · ~ 

i:a rela1Je4· ;~ the .trl.ain group by eight out of. a possible 3~6 

.affinities. Agr;;,inf ~.ese twa species e.re consldered t·O be m
habitanta c·f. n.~ri t.ic ~d oc~anio · \?atera •. ; 

~h~ stat!atioa:. for the .main .. group a.~~ given tn Table AJ..-4•• 
'These ~e ba .. ~ed · on. ·the 44· semplea of the pG'sst'ttle So, .;t. e+ ., 
oceanic ~~rtati:OM .of the upper 200 meters• ··S . .i ;minima ia. the 
most ab®tlant species and. the dominant. species among these· 
samples bu.t. s, •.. e~erra;tod::en·t{.tta and .s •. ,~:Q.Ita, ·nave· a l'o.wer :-· 

average t:'EL~~ (lower rank implies greater abundances}. 

~fh.e, distribution ,t.jf the. tna!n group ie -given in FiST A)~a.o. 

~he muin ~up was :found always at ·Ooe;:mic ,stations in. the 
uppe:r 200 aetors"~ except tor 'the neritic statioM~· ».:trban 1l, 
Port Shepstone :21 and Qape Seal :49 and 50.. 'Th~H30 atntions l'ied 
a ~at &eel o.t ~has· wata~ pre1llent. at this ti.me (ee·e secti!Cn 
1 an BjrdrograplW'h The diatritration of t~Ye a:ss.oci:ate grou.p o:f 

thre~ .. species (S. d~oi;e!ps,., .L .sD:\)~tiUEt and $.i. ly~} was •t'-re
ly 0ceanic· and 'W$.s bE!l:ow 100 m•ters in 30 out of Jl aam..ples 
(Fig •. A)<..ll.,),. " .. >,J 

~e m~ll'l grtru,p c&f eight epeeie:s w~s · tested for eoncordanc:e · 
rutd the- ~esuJ:t was si4ni;ficant at tl'le 1~ lon1.- The, ~1st:rt~tt.-· 
tl.&n Qf tbose stations havi·fiB the. t•bestn: ·samples ~a: ~iVM: ·in. 
'Ia" . 11 ;, • 1' .., r.-13· ,Z,l.;;J- .llij. .. 
mtlS·t ocour.ted ln iihe <J'C1aan and at. tlle mG:re northerly trta.ti-ons 
,():f ':t'Jurbm 1uo Port :St~ JtJht'J.i:i. eoneodanc.e .. for th;a S.Sc!SOOitl"te . 

group of th.ree speciet.l was aieo ,sisn,itic~-t at 1~. The· diatri- · 
·bution 'Of "the no~t;n samples o£ t!lis. ,S!"Ot;tp .is ,giV'en ill 1il$g~; A,l• 

·.13... No vn,ttram ta: ,evident, exc,npt th-ew:· fl're ·oceani-c~. 
(\1!"0-p;J!s f.:or 'the will.te~ s~al (lfZOV-,dn,tal . 

. . . 

. 2:htl ,gronpe a:n.d ·relation:shipQ be:'t~'Wl the s.p:eeies. are given 
:in, Fig,. A.)-6,., and· the stati:$tics for the·.mai.n group are given 
in ~able Al·5· 

· Sixteen species \16~ f'ou;nd c,anong the 75 srunp:les far th~ 
w:i.nt~r snney and ·nine o£' these. :fo.med th-e .mnin' grjJtl:P;&· :ene · 
ma:tn group is exactly 'the one f'o"xmed ·b;, uatng the ,data of' all 
a~JrV~;ya (r.t·f... Fig-. A;-:! at:td·, AJ"-6 }.,. .All ap~ies .·awe e.pipl~to.n:iet 
o~:uttenie. and flcc:u;w 'the upper :ao·G meters<~> ,., 

Tli~ ooso..,liate grwp. of two speoJ.,es't. f.t .. pae.ifiea, and s. ~t:a!-
ust:a.(fa,rGx; ia a gro11p of spe:r:ies which .1nha"bi:t miXed ~eri:tic 
and ocealtic. wa;tera.. It i$ related .t-Q the m~m. Bl'&UP by tli..,l& 
out of a poseibl.e 18 t~:f:ftni t.ies,., 



!he·· l.one aasooiate ap$ciee ,: _$,. _{lec.iniene., is a me-ao
platik:.knir: epecies. ·l:~ i.s relt);.t$d · to the ma.:i.tt grou,p ·ts ~e-ven 
out o£ a. possible· nma. affinities._ 

· ~-e etatl.st.i~s f·or t11e ma.tn grott' (Taicble AH) show 

s·. mini~ to .b:e t-.he most -abU1,1dtit!t and do111tnm1t spe-clea ·:out 
_a •. aenetod~n.tata. h.aa a ldV{'"er .. ~ .. z-q;;nk.. the other atRti~tiea, 
.follow,.· itO~:;- t-he pe::trtel:"tl. ot the ;;r:elrit£v.e ab1S'ld&nce$;" · · 

Wh<a 4istr1b11tif)n of the ma.in g.r.ou;p ·i:s- giv:en in n.a:it l~J:... · 
.14,.. All oeounano:ea of the matn ,sro~p ~re ~t ~egio .at$t1ons •. 
~a . ie r£Lth~r sattlE.fitotory eviden.ee: to use ·it! -Qorr.ob.omt:i~ 

tV.i.tlt tfre· hJ'dteag~aphiG:al date. alro~dy .cited, ltt parti:cul.a.r,- ·th~-t: 

the A_gtt:chas cu~ent -dor>t.J :not m~..ke· 1ngress·1.'0n . into the neritic 
are· .during the w:Utter. ~he dlstl1.bu.tion or the .. ·aasor:iate .. grcup 
ts g.J.:v·w. in Fig• A3~15 ; i;t G¢e.turs :m.ostlf' . at qeeen~~- atQtion~' 

'~t also .. e.t aome- .nerlt:te s-tations .•. 
. ~;e·. ~n s~&~p was testi!4 tor eo.ncorion<':e and t1teJ ~resl.tlt 

was aignifi,'lant et ·~he ·.1~ level,. The. dia;f;ributio-.'"1 of. the "~beat'• 
samples. (Fig,. A)-6) is :matn]Jr .a.t the .outermost ·ocea.ui,:c sta:ti'Ona~ 
!he CQtteo:rdance uf the associate gr.ou:p Qf two apeeiea ·-;e·ss no-t. 
si.gnffi"Cant nt .th-e 5% 1~'Ve~--
Gro~$. tor .. th.~· _lf.tO~df!1aa . !~1. 5FY~;zal 
~ ,. 111W __ .""".--4 

'!fhe groups ftttmted from -tbe datn. t~·f th~ NlOQ~nets,.. al'l 
attt"V:eJs -combin-ed, :are- giv-en in Fig. Al-l· 
~ :Um group ia compcsedi of 1.1 speci-es •. · lt itlcl:udes. 

a:U o:t tlte· speotea of the :m~1n ,gtoup o.t th~ W'lOV-da-:ta ·mt.~~P.t .. 
S,. ~·~~SS!a.z:ts!nes:leet!, ana ttU the ·mixed-w3t:er epeeies. -i~:e .• ·t 
s .. ·be4oti. 9 . It:,"' ,)t!!ifi{le. and s •. rQ_bustp,:,l[~rox~ lfh~. things are. 

tmpotttUit about the. nets us:ed t-or th.eae col1ections~ {lJ ~-
cause o£ the tnaii~quate depth at .most neritic- stat:ton:s th~s~ 
nets wel!'e not O:pe-rs,too at most :neritic etat1onst 'h<:!ne$ eru:~: 

· O'OUld. :not -expe<:t. a E.htgre,ge.tion- of those speeies whi<ich inhabit 
mtxeti-'Water and nsrl.tie watexsh. {2} ·'Th~.u~e, n~ts were hal!ll:ed 

obUquely (45°) throll6h lSO meters ~t ·w~ter ·thllS th.~, deepe&t, 
·vertica:t ii;epth tne:t reached was about 110 meters~ th:e,refore,
t:h;e l1~t:s fiSMd through all. of' the upp~.r ep.1pl.eink.ton (100-0 .. 

· met~ra} and oni;v :pan ( N lO m$·tera) of th~.low,e:r epiplanl!ton. 
(200•100 meiiiira).. A segr~ga~t~i()n ot s,Peetes oc:eurripg t'hrnush-

0\111 the upper 200 met.er.s {.i •. e-cQ.-1, .. s ... !J:!:a• ·~-: SU,.lit·gip' arui .§.:.. 
~-e;}t~E-~'~a) from. -tho~:e speci~:it mo"re or- .less ·re:s tri-a-ted to the: " . 

upper 100 meter.s·-ie tt()'t to bfl ei:pected.., (l) ~eae. nets. ere · 
of lul:'&e mesb, hen.<ite they undere-stime.te the .. a-bun4an;;:e at'l,d/o~. 

pes:i tiott of .~1~r-aized apa·c:t~s .. : • 
Th-e 'lo,ne · ns-$oe·i~.·te species , ~. £\;e~:!lti$.~tt,!:1 if:.r a m~so- · 

_planktrt.ni<.i spe:eiea"'.· · I-t is rel·t~ted t~ the'·main group by 
·.sevf!m out· o£ a po~si:blt) ll af'finitiea,. :!ore apeei:f±e-alll-'· 
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S •. ,decipien:q has affini tiea with s. enflato.t P •. draco, .. s.. ser

rutodentata1 S. haxnptera and. S. minima. These species were 
among the moot r,bundunt or coemopoli tan a:p-eciee (Table A3-6) .. 
Further, s. ~ecipiena has c-ffini ties \'11th K. subtil1a and s .. 
gra.; bath species ranged throughout the upper 200 meters .. 
(see section 2). 

The distribution of the muin group is given in .Pig. A3•17; 
it waa found .only at oceanic stntions~ The data \vere tested 
for concordance and the reaul t was sig.1titieant at the 1,; level;. · 
The diatribution of the ''best11 samples i$ given in Figure· 3-18 
bnt no pattern is evident. 

Statistics £or the main gro1.1p are given in Teble AJ-6. 
Especially noteworthy are the indexes of dispersion end pop
ulation composi tiona. S,. minima had a hi.gh index of dispersion 
but because mesh of net is quite large the net probably' under-· 

estimated its population. This ia born out by the relatively 
large percentage' of adul'ts found for all s,peeiea by these nets. 

qroups for the NlOOH-data ~11 survezsl 
The groups formed from the data of the NlOOR-neta, all 

surveys combined, are given in Fig. A3-~. 
The ~ group ia composed· of oeven species. The most 

~oteab:J,.o ahange, naide from the number of species included, iu 

the inclusion of s. :f'riderici .. the neritic species. Of the 

76 horizontal samples taken, 29 (3~) were from neritic atationa. 
In section 2 evidence Tnas given that the following species were 
inhs'bitants,. to aome extent of the surface layers (0 '!oo 5 meters), 
i~e .. , s. ehflv.ta, s. friderici, s. binunetata., and s .. robustaL 
ferox. 

There are three· ae,pa.rnte osspciate species, i.e., lh_ 

minima.• s •. bedoti und lt. 'QUCific,n.. s .. ·minima has only' 2 (out 
of 7) a:ff'ini ties wi ththe main group and the other species ht\Ve 

silt out o:f' u possible seven af'fini ties. 
The speciea showing no n.f"finities are: S. deoi;eiens, I:_ 

aubtilis, s. J:zra., ~ ... re.s:u+aria/neslec:t:,~,. s. pulcht;n;. !:., 
J2la.notonis and s. maxima. :For t~e ·first three apeclieo this is 
undoubtedly a rafiect,ion of their deeper vertical distribution. 
For s... r&SRlaz:iaLne§lecta it is perhc.ps a eize effect, it i.s a 
smaller-sized species compared to the others, i.e., the average 
size of 30 individuals waa 5 .. 0 mm (see 'ruble A5-15). The latter 
three speci:es were extremely rare .. 

The distribution o.f the sample \7here all. individuals of 

· the main grol.l.p were :found is gi. ven in Fig. Aj-19. These are 
four·ne:d.tic occunencea; i ... e., Durban 17t Port St .. Johns 25, 
Bashee 29 and Cape Seal 89. The eta. tiona, .ae pointed out 
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prevtously are all ve1!!f attaceptib~e to intrusions by ,the 
Agulhas . ~"rre:n t. .• 

_ fh-e l!lSin ~p was tested f'~r Significance ·OVfJi'" the 

Stmtples {1:5) where all spe4ies w&~ present,. fte .resttlt was 
' . ' 

significunt · a:t -- the ··1~ le·vel,., _ -~e ·distribut~on of the ·"1bestn ._ 

sanple~-. Ghowed (Pig... Al•20) no (l!ao.ernible pe.ttertt but two 
~ . " . 

n.eritte atationa are .1:neluded; the¥ are ihlrban .11 and ~-aetLee ~9· 
Statist~es for· ea-ch speo~ea are_ ~iven ~ Tabl,'e' AJ~1.. ~e 

stfl;tiati~a tor s. :f-r1deric1 are of inte!re$'t; thia sp"ec;ies has• 
c®pa:ratively,: a higher in<l$x of disperuinn t:o th.:e o,th.er (the, 

... .. . . . .• . 

n~..xt l.arg~r vall.\$ was fo~ s~- enflata.). ,AlaQ-~ st f'rtdenci was 
a domin-ant :epsei:es in onl1.ntne of the 76 sam.p:tes !i~d it was 
the second ml))et a~dstt:t: spaci~s of this g;roup,. !hese· data __ 
im.pl'f that Et:.. fridertci h~d o. elmnpe4 ~u:.strf;.bution.... i'be evi
d.eace. in secti-on 2 al.ao. bears out thi$ ,fittaggeation ae _ i:t was a · 
ti:ert tic bea$t. 
!1~-F~soion: .~d ~{#!%· , . : 

ifhe Fager-t~'2hn1-que inttally uaee :0n:Q" the presence and 
abaenc~ of_ the speei~s. · ~here t'tll'e .some (Cassie;, 1961}. \'tbt:.f 

te$l that .a- C¢tu.d.derab-l~ S!ttount of infor&ati-on i$ lol!lt b, thi;a, 
.method. Fager admits. {l96J-A') t~at tor· rare ap-ect·e-s this eohltl 
very· well_he~ppten. 0-~rtainq· the re.a:ults_ o£ the p~aent a~~ 
ind,f;cate that rare_ speoies are e:telnd$d ift the .cas~ of ev.ers 
:aet of d·a:ta tttia.d (Fig. A)-'l.},. for example, 1n. 'th-e eru;ze of the· 

,' '- . . ., ' ·. . : 

WTOV•s :mtd NlOO'B'·a; B. hamata· -and s. -Rul..ehra ,and in the: e:as.e 
' ' ·-· l ·~- ' , ·- --, , - . - . 

o-f ·th~ lflo~·•s; ~·· ,;eul-cbm,_ S'*..;, :elan~toni~ t?~ s ... ~m~. -I 
reel.., however:~ that these $peoies would ha-ve been excl.U(i.,~d: 
by ~Y' technique . ·used fora cu1'1ltllt1f;t1 ty· snhe:rn$, . stmply . bee~e . . 

of th·td:r rar:i ty.... This do-e:a not ir.'lply . tha-t rt.: .. re _ apee~'a ®ve 
a le$e $mpl)rtant role to play in a. .eorlnnttntt;y, rat"her it menns · 

< • ' • 

the e,v--ailabl·e te~hnlqttE!~a . .fo.r studying ~e J3pecie·s a1t'e .f.n
.ndequa.te. 

A p·otttt. in fav-o:r of the Fag~t' techn1qu~" h'O~ve-r;r is not 
only t-he: good oerrespondence of . the gro11pa wi. th their lttWwn: . . . ., . 
envtronment·nl prefel:'enoes :t but,, for ·the: N10V;..a.ata, the ex-
elusfon o£· the neri tie ape:o:t.ces., -!.<: . tt.;i,de~i:c;i :from fillY ~up,.. 
I ;r&g"ard this e.a signifi.cant, tor the atrrmdano~ ot .s.. :f'rider:tei 
pla~d .it ·aa tbe- 5 th-rantt .$pseiea (·Ta•l.e- A2..:1} qet . 'by prosenes 
and absence it was not aasociat¢d w:i:th _a:n,y· o-the.r spe~.t~a· ... 

When ,group9 were formed trom_tbe -combined dttta f'rom the 
N?OV-ne'ts the resul-ti:ng d].etributi~n WtiS rather i:i:l'tati,O in 

~t it did. not &how tbe ingressi()n and :~essioa _o-f the 

Agu.lbaa anrren.t in-to the neritic are~. . !~is was ab.own only 
by 'c.oneidertng the distribution of the m(::tin group ot nine. 
sp~ce.ies men o-ne to several species ware nbs·ent.. P~rhatls .a 



more ~-'i:o view .ot the b,Vdrography w,as obtain:ed 1q .Qansid .... 

er!ng tlle sroupe form~d !rom ·the :d.ata .o-t ea-oh survey • . Fo:f 
th0Se~t tliEl distr1btttlon of the main ,grtJnl.J of epe~.tea showed 
tha:t they vtGre presen.t at vartoas nerit-iC st;atioxte· _du:ring the 

\lit;ummer and nutrumt surve~s but this was not eo d11r1n:g the 
winter $iU.'Vey, Whi-Ch l.$ in nc-card wi·th the existing hydrograph..., 
teal -c-ondi ti,ons. The \Ve9kness of the s~naonal data wa~ the • 

rt'W'llbar o_f samplses • was 2e!:t:S and the ~ther disnpp~intiag- resttlts 

from the t~e'ts :fG\:f! conao~ance which implied. that the Fage-r• 
teqhn~i.que probablf haa a :oritiqal level tor tn.pll.t lnl'o~r"t ti~o:n,i 
i~:.. e~. , · the · ·nuntbe.r .uf aa.rQ;ples neett.ed. 

P:rto:r 'tG th~ £ormation of the groups I-ma.a.e -up. a :sutbj~nt• 

iva grouping on. the baaia of What ::r knew a.bont ·the distrtbnt.ion 
and sbundgnee, of ·the spee:te-s th~ma•elvea.,., Tbe oo.rrespondence ,, 
was good in ~owe oaae~, but. in wide vari:JJ.ne:e' f-en." other ensea. 
It might well · b:e, .e,l.o~imed bY e criti-c . that be'C'n'Qae Qt ·t~ cl:ose 
:aimila;rity of -~orpb.ol-OD $\d. f'wla,'tto-n. .qrr th.e ·Cht~eto-gnetll a;pec-ies., 
the -numbe;r. of pla.ueible sroupi!lgs woulil 'b~ l'!a.tner large and 
:benc~s in a Elertse 11 tile groups prea~nte4 a.re £or.tu1 touil. . Of'
C'OlU"lifJil; _:; tlrink. thls :1s ~"i; ~~a, and £.or-. a :cumber .of reasons: 
the· good ec~.:r-(!s:pondienee b$tweeu tlle group dia·trtbution ·and 

. . 

thlair e:peo:ies- num:be:rra a:tattib\ition; .and t!ie -ratller ·close 
aL'"11ilarit_y -of' the grottpa fo-rmed for e-aeh -s~rv:ey ,, ,etc. (-tnorlil 

ertde:n'Ge .1.11 a la:t·ar .. s:etrtion. will be gi..ven -·&n. 'fec'W'idlty) ~ 
\ 0~ one stti~y exi-sts in t:he literatu.X"e Which has- uaet.t 

1Gh~ tet;httiq;ue (Fage:r & ··eGtlvran,. ~g6j) .. ·. Th:te a'ttldy nseA .the. 
data .. on. ehae'bQgna,ths 1 :el.lphnu6i1da .. and p t.e:ropods fr.o:m. the ·ttorth 

· . · . and because 
Pae.if~c. Because of the ~iGe of the erea/th-er:e was ;nu)te data. 
:t:l"Qm. diff~J·rent gll'o~ps 1, r;, :direct comptu:-:ison is not ,poasibl.e·r~ 
'l!h~re. an, howev~_r;, cert'-lil!l s:im.il.ari ti,es betwes. it: ruld ·the· -. 
preS'ent etudy ... - Of the seven grOUp$ f:GI"r!rnla:ted :for the north 

Pacific, o:ne f&X'.OU.P (G-roup I) .baa :four cheietognaths speoi;es in 
i.t.- which are. eaong. the main· group for the N'70V.,data of the 

-~e~'t atrtitdy.. These s~ciea are: . s.~ p~a;i,f.if::a {ee~l:'r,tvtopentatm•· 
s. ent'l~.ta,. P~. drMg PAd_~ .. heX<J:J!'l!.er:a- tt vm.$ shorm. -in section 
2, th.ii\t $&ttll of these speoies hnd .a .patt~el'tl·L~- ita di'$'triwtton 
and abnn:dtm.ae which resembled one another (se~ egpeei~l.ll;v ,P• .. ·· 
4ra!;~c in seet-ion 2),. ... 

:tn 'S19.m.nlary thi$11, t11~ N70V-data give the most rep:reeent-o.tive 
grou-p-; a main group of nin~ speei~s,. l~ving p-rlmariq -in the · 
oe·ean and.. itl ,epilll-a1lktoniq w-a tet;>s; nn &~'aO:C"-l~te gro~~· :o.f· three: . 
s.peci,as. shov-ling pre£erene:e t~nr mixed~O:ter· ~Conditions·' :m-d an 
a.~.B'ocifJ.t$' group of· -one ~spe~cies,- wtdoh was a m.eeoplanktonic 
beast.. '.these groapa had e good c.o~spon4:ence With the -s:Xist

-tng ~dregraphica.l e:onditiona.. 'nt-cre were, limita,tio.na, however: 



the: 'numbe.r of sample.s a-sed; the type of gea-r tutd !/te -operatiQn 
· ft~ihmanne:a :Oictmnh $01J1Et of. the ;statiati:c:s {t'a.tberea merelY 
.followed. tllita' ;pattart! o.f relative ~bundancea; &td tM role of 
rare species t't:ls not ~sdequately cief'ined .. 

:JE. Bemil.ta ,.;.. Section 4 - l,ecU!)dtl;{. 

introduet!:o~ 

tt ali. M:iJ:!lr..u·· ca~ie:e out all life f'tnictions:~ in p~.i·eular · 
npr:,Qduction, w:i thin a certz1J,n area, the.n "eh aa animal:· i:s 
aaid to ·ue adapted to the environment of tha;:t ~a.. Tnta is self
e¥1dent. The manner D'Wllioh the necessary .t\daptattons expt:et:lS' 
themselves aa, ·h()wever;; not at all iM~lf .... avident .. 

. . . . 

One population pa.rmneter, the intrinsic rate of natural.· in-
cre&ae., r •. can be oonside:t:ed tlle net ef:fect of' all envt.r;onmen·tal 
influences · (ColEi,, · '1957}. · The_ utility ot. sutlh ·a .messurE:J 1a ob- · 

v1ous but the- 'etatiet.tes required to e~t,inlate t?· are dl!fic;alt 
tG obtt'dn for n~tlit-al po.pulationa,. .A · oora.pr:o:lni$.e to. this impasse 
.ia pc$sibl:e if ;fJne uses,, a~ rin ind.~ to envi~onaental eonditi.ona., · 
.$iftrJther p¢pttlati~n p:ar,am.eter :W:hiah. is r:el:nted to. r · {Emnonds'On, 

1962• 19i4); the ptu:'B.meter -us$d-.-in this stu.d-7 ia fecundity;. 
. ifhe previous· $ections ·Ott' (l.,) .qdrog:ra.ph,r., (2) ~p~cie:s d1s.:... 

triwtions ru1d a.budtmc,s:s 1 i'ind (J). ret.ruttent pt)ups.· all ~lear• 
lJt indi~ltot¢ ·the ;GXist.en.e:e of ~xt least ·two di$thc·t e.ir:e.as. w:ithl.h 

. . 

the oont:ines ·o.f the SttrVey--d:ist1nct itt tetms of both· th<iir 
pbJ$li:e;~ -~ biolo4ical oharnot:erist,i(j·£h. · fhe aim of thie .sec~ 
itiOA is to 4etexmine if the popula.:tiona -Of the va;rio~a ·species 
of ehnet~gnaths refleet ·tneme'enviromu.e:atti ii:f:f'G'renees 'by dif.._· 

ferenoes til tba·· number· ot eggs pe~' intU.vid.ual per nrea. md also 
if thee& aata bear·~ ~:lattonship tQ the id~nt!:fjAr~d l'e.CU:tr:ent 
g-roups flf chae.tognt~ths.-· 

Asswnpti<ttaf!; 
t:n this case.. that ,is, on th-e relt" .. ti:oli.ah.ip between :fectm.

dtty ~d en.Vi:ronmental .. conditions ... certain aasuttlpt1one .are m~t.de.,: 
som~ of which ,crumot be .j.ustlfiei as tn.e result. of inadequate 
dat~ a.ttd/or. kn.owledge. fhese aspects have been. disc1.1ss~di- pre
V:i.Gual;y (Stone, in press.). h:owe:v.e:r, for C-Gntplet;~ness sake,, the 
ae~W'ilptions .are as follovlla~ {1) No major tuonom:icJ:'ll problems. 
~ist among 'the species s'-tud.ied. ~ere .is no great dr~et; in. · · · 
making this assump·tion -ae eJ.l species desc.ripti~ns are based on 
adult Jl'M)rph;Olc~ ,. henc;e mature ·and U$Ually eg.g-beartng i.."ld~ vi d
uals · (see .alao seirtion 2~. ·~[1'a.xon01ni.e notes).. · (2:) 'i'he cr]. terie 
used fo.r judging ~Il.~tu.ri ty and ega c.las~aaa are. eor.reetl;r deter
mined. ( l) · No ·di'ff·e~n~cu!s ~xtat in the · gl'!awth rat-e be t~reen 
the: .neri t.ic and oceanic populat·ions through overttmee and./ or 
t'lm:e.l.ags... (4) 1'he ~ri-od .o:t' tum~.er·., :f'o~ tli& tw.Q areas, is 
the same or does not affect the reslll.ts-.;. 



~he results r::\r&,, .. giVeil in aummury_fom in 'faitile ,A4•l and 
for· each species. in -~•1blee A4-2 · throUgh A4-12" · 

Differenc~s tn· the n'tU1ioer _of _&gg$ per.Sndivitl~l between 
the t.wo· :aretts wilra·teated ·by the --Whitney u test·.{Taw ~d 

·.·Ol-e.llandt ·195?). :the u· test. is a nQnp~ram,.etriq rr~kins-teelmi• 
·que wi't!l, at l-east;· -9~ of ·the ef'fic.ien.cy. ~t its paremetnc 

· :co'Unterpart {the :t ··t~st); fnrtMmo~,. ·.it us~es ; ell. tbe data- ror 
its decisiott. 
~·en~ raJ.·_ Fe a ttt~s 

- .. _- ~1- ~'ill!. 

'!he data of' Table A4· ... :1 ure ·abr;idged tmd some· -of the iisted 

· p-values were ·obtaine-d by· pooling ·the. ·data. :from .i'itd:ivi-duals -of 
. . 

·different. length-cla.aeea, hene:e reH:;en~d ~-Urd.Semecnt is n~cess~ 
for a·Gme of the s;pe.·eiea listed.;. tl1is· i$ clearly. iudieated •. bt.wv--

. . "' . . . 

ever_,. in the discu-aa:icc:u:i to fol.lo'' -()n each species •. ·· But 'before 
. di!IH~Usa!ng '!fh:e reeults Of each speoie:a ·Q-9x>ttd.n sener.al !'e-aturea 
can be poittted ·o-ut. 

1~irst, ·neJ::tt:i~ ind.ividu~s. e>f· 4_ 1;1pectes (S,. enflta.ta.,. &: . 
. Rn~·ifi~~. st> · b$doti t· (;U'1d s. ro\iustaJ c·ontaiMd · significan.t~ . 

· ·more •eggs· theJ'£. corresponv.ling. iadividu~s ti'.om ·.·the O"c.e·an.. I.t 
· · J..s ·int:erest;J.ng to r.eolS.d.l, at this time·, thut :a:1..14 of thes~- , 
·.species \Vere •. by' thei~ d:tatributi<!n· and -~J:nmdawe. (.s-eot~tJn .2lt 
. inhabitants ·Of both neritiC .or :·,()CG·~iC W&teri;J and fur·th~:C:t ·t:hat: 

- . . . . . -

the lutter ihree .species. ·fol'l'lied, for the N70V-ds.ta,. the a.s_soc·ia.te 
group· whi-<::h was distri~uted ~ly ~n mtJte4 waters ($ee~:t:en J).. 

· Second9 ··:r~r the ~remaining 1 apeclea {s .• _minima, s. eerrato4ent~ta. 
\ . - - . -

P. :drac.ot tt. _su'btilie:t s. retm,l1;\~:i~,, s .... ~i_Bunctata and ... s.t .t'erox), 
tna' neriti-c· indivi.clttals did not ah.ow ·a sienitiea.nt dif':ference 
'in· the num'ber of' ~ggs ~hey con ta:ined eompe.r~d . to the -ocennio· -
.illdiVidu.&ls. mtd• adeed., the·. OCE:&.tlic .individual& .of :One spe.ctes 
(S. · se.r:r~tod~n:tat~) o.ontain.ed sigrd .. f!-cant'l7 mo" eggs thM t:b.e 
corre~onding neritiC# indivl:daals.. Ag~n the; data o:f' :section 2 
·a.re ·p·e.rtinent as th~J' shov~d. that eaah .of these 7 speci~a was·.,; 
oeea:lllie in thai~ living preferences.. .Also 6 ot' these sp-ecies. 
(ex·e~_pt s. £-er.ox} were· ~mbe.rs oi' th~ mp,in. group: ·Gt nine spE:!aies •. 
N70V~da.tat fon~edln s~c-tion J (see fable AJ-1). i'his"ma·in ~up 

. . ' . . 

of 9 epec.ie~· 1 t t-vU-1 be reH:all-ed, . was dtat:riburtetl solely in 
e-aeenic wat-ers. 
Individuals· .elWo'i-es · 

S. ent':la.ta · 
~e rea'al.ts are ,given :m. T~ble -lv~-:29 and are .f~ Stone ,fiB 

press). ~ey ~- -orgaai.zed, for etiC]l are~" as 'combineil ,(lata 

ftJr aJ.l surveykl · {Part A) and as data for >eQCb survey (Par't »~• · C 
· lmd Dh . . . . 

r.Fne <:ontbined data for all surveys·. (Pt\rt. A) ShGW that t.or· 
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·S:a.eh .len&th-cla.s:s:, .lO.O mm to lj.O. :mt.ll ·the dit'fer:elt.l(te 1n ~gg 
numbers per individual ie signifiermt at the Zt% :level •. The 
:h:eriti(l· indi:Vidual.s cout~d.ned more eggs th,nn the ooetU1!.rr indiv.id
uals~ 'T.wo oategori~s ot length-class,. 1 to 8.·0 mra and g,.o mta 

did .. not show ~. etpif:tcGnt difference \G'*'G?· < p <.. o •. l5) •. Sow-
ever, the SP..tnple o;f neri tia i.ndi Vi·dutus . ,for ; the 7 t9 . 8 •. 0 m. 
· .lengtll-cla.sa was qui ttS emaJ.l'i> 

~he <details of the.se dat'£.':1. have been e:.lr.e(~<dF ·disuuased 
'(Stone, :~ presa).. .It is a:pgr.opriate to mentio&:t, hov;ever, thnt 
the summer au.ney (Table A4-2t part. B) .did no·t .ittd1,eate a. sfptt:.... 

· iclU!\t· d:if'f'e:~nce in et;g numbers p~r .indiVidual l)etween the two 
:t~ree.s,. lleca.use: ot the ruther goocl l.abora 'tollf e\Tidence .for· ve:l'
ious .trtarine :zooplatikters {rtirilr.sh~ll. & orr.,. 1955; cited in l'L'tcLaren., 
19153) which .hz:va aho'fm that fetnmdl. t7 is a :function Qf :food,. it 
wa.s sttgf.i;estad the da.tn slm:ply re:fleeted thl£! existing fQoQ. ~~n4i

tions ·(see Table A2-2l).; 1n particttlar,,. the stan·lU.nq; crop V1..tlues 

for the summ~1"" surv~y in. the ocean were quite high which. c:ou:td 
r.le&n that oceanic .. indivi4uBls would chani,J3l more 'O.f their "eur
p~u.su fo,od into .~reproduction and hence ~voulti not be as l.ikel.F, 

es thos,e oce~ic iadividu~:tls · captured duriz;,g the later Stlrvet.s .. 
(cf~ parts E1. ·a. and D o:f Table At-2}, to slaow a· .difference .111 

. egg n'Wi!lmrs p~r individuril~ · 
Add.iti.onallu., a. positive correlation .. (etgni£icant .at the 

1% l·evell was f'oniui between. the num9er .of· s • .enf'lfJta and the 
standing crop.. .But a compli.ca tie:n ·waa present. as ~ .m~l tip:le _ 

:regression ,a,n~s1e revealed s.:tgnL:fieant oorrel~t~ons between . 
eeg number, f'.CJ)od: (ot~nding c.rop) ~ and tempa::raiture;., · Thore.fo.r&t 

it -e.a1U>.ot be stat·~·d ca:tegnricalJ.y tba ·4 to·od was the primtrx,- f.ac-

tcOr in1tolv:ed in the resulting iiifierentiea :il:t. egg numbers ·per 
.1nd11fi.dual . p•r . a!reB. 
K., . :eaetfi ca.· 

'fllEf re.aul.ts ars giV~U ·ia 'Table t\:4-3.· . ;Onlt .15 D:eritic ?lld 
· 39 .oceanic: individuals wer.e :found t-o be m~ture ,enottgll tor :egg· 

'I:hese 44 'individuttls w~ere divided into thz-ee l~.th-clas?ea, 
i,.e. t 5.0 m.tllt 6.0 M a:nd 7 .• 0 .mm. md Sl!ffietent ,d_q.t.ta exists ·Onl¥ 
for the la:tter· two le:n,gtb. ;cln.saes 'fie. }i)erfo::r.m: tlae-·~£rtatistiQal .. 

anal.vsts .•. f~us, t:or the 6 •• 0 and 1.0 mm length:...closs~a ·the mmn
W:hi.tney U t.es:t (1!ate .a.nd C.l~e:lland,. 1957) shews that th-e_ n~·rttio 
indiv.1d.uals conta!.n:e4 :more eggs tha."l -~l'le eorreapandinB ot:t~(!ll!e 
indi vidu.~.ls; the :results are significant at the o ... Ol and 0 .. 0146 
l-evels, reapecttvel,y. 
s •. b-edoti 

~he :re·eulta are given in fable A4·-4· SixtY-five indi·viduala 
were found to be :mature enough .for egg .c~ou.n.'t$. 
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Sutr!:aient' data. msts Oiil1 ~~r the two- .length-c1a.ss·es. 
1. e,.. , 9.• 0 a and: 10.0 mm_, to pEtrfGrm th~ stat1s-t1eGl. anaqs1a. 
!-or these two l~th-clr;lS$SS 1 tb:e .M~-Whitnev ·s ·teat (fate 
ad tJlellattde 1957) al:W:vt.::t that neri t.ic intii vid:ual~a ~containt!ld 

mo~e ·$gsa than ~o1T$:apondtng oceanic ind.i viduals; the reaul ta 
are signtfioa!lt .at the 0 .. 01 .and O.ll-64 leveLs,, respec~ivel:y •. 

ftt,e data o~ th.~ 10 .. o mm length-class .onJ.i' approachs a 
e1¥ntf1cant le'~rel (p ~= .o •. lt64l ~nd beca.uee it ~.lona1sti)d :of 
rath(lr small aumber.s rJ.tld few length-c1~$sea the data were. :pooled 
ana then, tested. De pooled da.ta-e.re.;significMt ta't- the.l~ 

l.eve.l;. neritic 1nd1viduala· eol:l.train mortLegge th$ll oc,emiet lnd1vid• 
ual:s. 
s~. ~:t'Qlmata 

!he results ·ta:re· given. in. mahle A4-S. Only .22 .indirt4uala 
wer-e ~found to be .ma:tu.~ eno1t£b. :tor egg .oo:u.nta tmd for the one 
length-cl.a.sa (lO.O m) with aufticlent datu for the statistical 
analysis .no 4iff',ere.nces in e" .'A,ttmbers w~l"e f'Qund be~e~:u. .ncer•. 
1 tic and ocean:ie i.ndtvid.ll~S (p = 010-Tfl.S ). Bat the data ·were 
pooled. becaturJe· of the ~11 ~u:cmplea- ot .m-ature .tndiv:iduel.a ;and 
the stn&ll alU!nbt!!il" Of leng"h-elaa:ses (fiVe length-elas$eS :; .flt"Om . 

g.,:O to 13.0 mm.) e.!Gid the diff~r~Mes .in :eggs between neritic ana, 
o.eeanio. iui"'ri.dttals was then apparent:.; !he results are signi:f'J.
caut a:t 'the 0 .. 0292 l<:gVel. 

P. draCo 
·T:tte :res'lll. t:s f.U"e given in !'able A.4-i.v ~hree httndr&a and 

tif'ty-th·tee mtatur.:e individuata. '.~er-e found. for ~Si$ and. :most 
·.of these were betv?"een 5. & Bn.d. 7,. 0 .mm :in length~ Each -o·f thG 

three length-classres showed xu> 4:tf£erenoe,a in egg numbe~ 'be

'tiween neri ti.e and oe~rmtc tndl'\t.iduala; tl\.e p.-vt:U.ues . a~ 0.-.2l41f 
o.S026 Md o •. 8?76,. res.p~ctive-J.r'. 
s .... _binlU'lQtattt 

~he results- are giif':en in 'T.t~tble Aft.-?. Jr.. tot,aJ. oe 14-c mature 
individual.s were found fO]t' ~al.N'aie... 1\toat of tll0ee we·re. betw-ea 
6,. o fU'ld .11. 0 m itl l:engtn. 

!he difference tn egg numbers between neri t.i~c r:-.nd oeeani.:e 
indiv.idUJ:ils is not .signlf.iea.nt :for the S.o . ., :9,.0 .mtd 11.0 mill• 

lengtb-'Cl.asses bttt it is sipi:fittant f.or ·th~ 10. G rmrt. l.~ngth- . 

e.l6.ss at the o ... 0264 leV"el. .• 

. s·.,. a~a~todentata. 
T-he re121u1 ts ~n civen m TSlble A4-6 and :are· ·p-reeent-ad for 

each. f<>l"'lil·t· i..e .. ·• ~tl.Gtie and .. J!$C1£-i~~, :aepQ;rs:tely. 
Both .sets of .data are l.im.ited but. ft)r '\.:one:.- :fom.: the 

ev.idetlce susgests that oceanie individuals con'tQ:inei mo.re eggs 
th~ neritic .individUals. 11.t Sa'S rt:J.tet .ift. no case tid ner1ti.e 
individual$ con.tQin s:ignifio~.ntly more ·eggs. 
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, . 'The .:-eESlilt;s are given in m.n;bl~ A4-'9;.. One hundred. .and .. 

s.;rvent7~1tl:e ml\tu~e tndivtttual~ were found and for indi vtdu~ . 
1-e.:r:lgth-ctlas~~s or' tile p&G1~dc d;ata ~o sign1fic:ant Q:if:fer.~noea 
ave." eound in ieg.g mambe:"tS per individual between th$: :neritic 
anti .oceanic are~s. (Wbe·. po·o.led ~valn.e .if:J ~o.. ll7;; and f:ol;"· :t}le 
5 .• o sttd 6,., 0 .a le£18tb-elast!1iea 1 tl'le p.;..;~t~:tlltt'es :are 0 .• :97 36 . lilld · · · 
o •. S$52; .respll}G·tiv;&q,),.. . . 

L terox 
'The restllts· .ar.e gtven in fable A4~:to. Sixty-e!gb:t( matur$ .. •· ·. 

in:i:U.Vitiu.ats ot this .speci~s. were foun;d f.or ~lfsis • 
. !he _pooled de.tft of !ilix lengtla-el.atSaes 4<1 not el\tnv .a cip1-. 

fie*n~ . d1tferenee in -eg nl8bera between ~eri tie· tm'.4 oeaa:td.c 
i'ndiv14utlls- {p = o ... 2lli~2l, howe\te:r one l'E!tl8th-t=:lase. 15.0 ·nilnt. 

app:roaehed a sipific:ant level (p = o,. 04:24),. 
x. subtilis 

ifhe resulu ~. given ;in 'fable A4-1L ~it't1'-e:igb:t ~mature 

individuals ocf th1a .sp-ecie$ Wi!'ft tou.nd: t~4 o.Dl7 three ·C:mle trom 
na:n:tic . v~ter$. 

!rh$ pool.ed da:ta 'Ot tne fi:ve l®gth-clas .1es 4ld not aho'W a. . :o 
si,p-1ftc:e.nt dif.f'0renee in egg nu.tttbers be-tweEUl ner:t.ti!C fUl.d ·OO!i!~ArtiC 

.indtvi:dn.al$ {p = o ... lBJ,. 
s. l'~dl$l'&e .· ~tana s ..... :tt~Sl~ct-al 

!h,e .m:Sttlts are $i~n .in '9!able A4-:1:2. Th~ .mature ;J.n<i1v1d .... 
uala of $ .... reBiUlttri$ a.~l3: ~on1v ·three maw.\ ·:re· indiv-iduals of' s. , - niil• · __..:... _- e - ~ · .- ........,. 

-ne&leot,~. were· :t<nmd:. 
~e ponl,Ed dat$ of s. r~plti1rl$. 414 ~tot shpw -~· a:isn.tf'icent 

d1:tfer~no·e$ .. in.~ numbers betwee11 ne~iti.c· and oc-ean:ic 1n4i~·d .... 
ual,$.· 
1Di-seuas1on 

! .· 

, , , ~e <eau~EU. ".·fa;Qto:;r.s, for tbe difteT~nc-e: 1:n ~:gg numbers pet 
.tniividufil have· be~ dts"'usse« in detail fo-r on~ .sp~l.es:•· s.,, .. 
enfia ta ·(Stone.,. 'in pJ;>es$}. .. 

'!he ~sul.ta .. tor this, spe.cie.a -~. analyzed n1o·re comple.telt 
than for the .other ;species si,lt(ply bea.auss: more data 'ffXisted .. :on.· 

it.. In .general, h-o'llvev~:r., the explcmati<J.n ;for. the otb~t .~pe;(ltea 
(I be11~ve) are 'the a.~,.. 

:'lb~ mos·t ,obvious di:ff-e.~enees between: the ·oc$oai~ and nez-tfi:f 
~as a.~ ~e,~per.\1\ture '(see . H;f'dt'agra.phicP..J. bae~grolm.:d) anti foc:td 
(.~ab1.e .. ll2.""':2lh. 'fh~ nerit:tQ~ area.. has cg.lder, water aud lllore t'cQd 

unit/v<tlwue: .th~ d~es_ ~he: O·tH~M. ~ich faetor., t$pe:r-a"tur~ -or 
'f<HJJd., i,s mGn import:ttnt .tn egg p-roduet:ion ~could not· be reeolved 
(.sse above ·and. :Stone,1 in press}. Steema.n-:lflel.sen (19Eil) h:a~- · 
preseated aom:e strong th:eore;t$cal dat~ Which sho·w that: indj.vid-. 
'Ut:arl.s· li'!ting· ·in fm ~utro;hie area (su,.ch as the neritic are~ ·in. 



the pre$'6tit ~.rtney). w:oul,d pr0d'lct) mor~ ·e.g6e. thea eoneapond.~ · 
1ng :(itt' age) indi vid~$' found in ~ oligotrophic· aref~, <(SUm'+ 
:as: th.e -oce·ani~ area :w-aa 1n the pJ:"esaltt siiU:dy).. It i·e ~lttrae
tiv.e,, th~re:ton. to postulate that ·th~ existing d1tf':e:ren.ces .in 
£«:u::W!l:ditN of the ·vari.oua $;pe!:ies ;ls the result of mtl:re food/ 

·unit volume and the ~aptattveness of those spe~1ee.. ht be- . 

eauG:e -of the C'O~plientibB a.«Iree:ts: of· temp~:ra·~ and the ftl.ot. 
that t:br some or&il!ln1sits reemldity is not d.iree·tl)t .related to 
:etntiroilrlienta1 contli·tions it 4mmot be $ta·tetl that tltia is the · 

· otal.t p1aus.ibl·e ~planat1Dn;, · ·this dilem.ma Qouid be Naol.:Vt;d~,. 

ho'!tiG'ftrt lay computing the iutrinaic rt\te of natural· increase, 
r t t'or each speciee;, but t:hi$ remains :tor future· · reaC'arch.. · 
~~;;z·· 

· Ne:t:iti~ individuals 'ot thoee · species which were ~bi.Jt~ 
ants of ocerm.ie ~ n~r1JiC 'waters' contahtdl signttic.ant~ more. 
$ggs ·than <tor·resi>Gndtng o-caani.c tnuividtt~l~a. ~hie was not: tme 
f:or sptsn~:ie;s which. ~b:i te.li · solely oceani..O · wa:t:ers. 

'fhes& ·data we100 in eloa·e -eQ.rrespendenee with·~the ncu:rrent 
groupe· to:med .from t:he N10V-tla.t1:l. Namely,· :tor th~ main groU) of 
~ine. sp.tu:·ies.,; nerl tio · in41v1duals of on)J ·one spec1ea · (s. enflda) 

' - .,, 

cw·tai:tled' stgnifica.tltly ·more eas th~ OcQffeS.~ntli.na; ocreaniO 
1tuU.v1ttual:e--for the rimaining s:tleete,s; there ·was n:o 41ff·ereno.e 
in ~3i lt'Witber~ per tttilivtdual per ·area... fh.e n.er1 tic tndi~ViduQ.la 
of · th'El ta.sso.cia.te tJ~U.P ·rGt three .:!!pecies (J'ittxed•Wa1le:r) -aU (!tin- · 

ttdne·a .slf$n1ftcmtl7 more •egga than .o·orreapcniifts. oeeiimtc .in
d.iv$dlitlla. 

A·rtifncts exist .intthi:er part 'Of the s'tudy:.. SGm.~ o·f t'ltese 
are: :small am'll.ples· ·,o.f :ma.tnre inUtriduale for S()lllt! s~e1.e1tJ; ·the 
t~erlkttllre dlfferetiuea betwe'en ·the ·two areas--n~t:ri tic Mid ocem
tc-whiCh oollld result. in.. th~ popu.la:tion ot each area- hs:vt~ . . . 

d.i:t.fierent growth rates. etc ... ; time l.ag, und;oulrt-e·dly the ~o:ndi.- . 
tion of an ,ooitrual at time x ts more closely correla.tei with'· 
conditions of a preVi·o11u~ · tinle 7 (s~e Deev.e;r* 1960); ~d thi,s 
aspect.. -could. be ·e:Liminated b7 plHnni,;ng tbe proper sampling 
regime• 1n .P~iC'td.:ar, eamp~ more ott~n .. and at clos-er· time 
.~t~~iils; ana ilnalli, age ~laer.>.es detenrdnationt eto'.. 
11~ .ft!sults - Section. 5 ..:. Food 
jJ~e:x:~tU'$ bttt.cksx;qpd_ 

Chae:·t·ogna the e~e, general::iy acknQwl.eitg~ to be. preae.c.eous . 
eam:i:'\tores which f.eei.. mrdnli on ·c:opepmis. '!Che 'evidence upon 
Which this. cO!aelusion is bes'Gd is not extel\si ve .anu geu~r~tUN 
qttal~tntive .in de-tail~ 

:fhe worlt {jf :Lebour (1922:tc lJ2l) on th~· food of pla~on:tc 
.o:rgaatsms-tn~ludtng ehaetognaths-still remains, in ·many: wq:Elt:ii 
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a prototrpe for pzoe~en:t studies. The· bulk o.f her work.ia, to. 
H · .ertJ:i'e, · qu:nl.ita.t.i ve · 'tf!at she did make aome attempts t,t) qtt.antif7 

. . 

it. !hose qua.ntitative data,.. a:ppl.ieable to ehaetognaths.. we·re 
ext·ra~ted from her work and are gi,veD in· Te:ble · ,AS•l. . Ala·o,. t:a-. 
:CllAded tn tb~ s~e 'fable (AS•l) .e;re d.~.ta from David {195S),. 
::Both sets. ·of dt1.t(l ~show:; ve.q clearly, · · ths:t cop~poda· ar-e th~ 
prit:tcipal p.r.~y .of' ehe.etognatba ana. that .canntbnl.tsm is_ a b:1ttbl1 
deV.l!ipei. ·tritt. 

Other l:lap&rts also cite eopepods ::md chaetognaths .as the. 
'pr1neipn1 pit!ey but th$ data ~re.· st.rl.e-t.ll qualitia:td.ve (C.eJ.ho;m., 
1952:; OaE.tbro., 1955; arul Croc'e:•· 196$3}. 'The latter authn:t (arooe, 
.196·3) gi;V<t:S a .more va.ired l.lst ·Of pr.e¥, howe~er; he il'lcludes · 

. protozoans, oo~l~nt~r:1tee, eopepots; other cru.s:tn(!ea:., t!t.o.Uuse~,. 

chaetogn&tha,:r tunt.ca:te.s · (salps) and pl.oc'tle. 
L:a'bort~to!.1f stu41.ea on Ghaettlgnatha are :rew because of the 

dif·fi·cul~ of ,ma;i.ntain:tn.g them ·undex- arti:fical. eeonditicna ... 
Par!7 (.1:944) mant:lged .. to k~ep a few bi41vi.duals o£ s •.. setosa 

alive in ·the 'lt~bora.tor¥ l:ong enough. 'to claim ttmt · a difference. 

e,lt~s:bEhi in their .feetiing activities \lAder light and dar!t contii-· 

tiona; those . kept in the a~ ted (6 ou.t of' 47lt whe.re~s th()s.e 

.kept in the light did not feed (0 o11t o.f 27).. liJ6'e.:an~lJt {Reeve,,, · 
1964), a ne:n tie: :tom.· :l •.. hi:S.eidjft·• m1s mainta.ined in the 'labor
a. bo~i to)? ove~ twl> weekr.l... 1:bts nu thor· d.etaonst·rta.ted ;· 1a~ge 

SMittae_ ... ·eat mora than smS:ll Snd.'ttae;_.· foeitng activit,- is 
·ltl~ -,· -_ .... j,.' 

.sl:lghtl,u greate.r during tb.~ :tti,il'lt; and that a .m~ :r~te of'· 
f'ood ·tne:e.stion might el[.J;et £or th-e s.peoi:ea. sw.4:1ed.. 'These· 

result~ are ·extremel:7 in~e·rest.i.ng; but ehotrld lite repeated ~on· . ' 

a larger soue:, and .if poeaibl-e. :for tl lQllf.i~l" p~riod. of' tim~-:' 
· lt 1s obVi,Olle t1lat me.ll,1 qu~:ati:ons remain to be pose:a,. ·anti 

answ~red conce.mtng the f~e~ habits of chaetO:paths-..· S·ome 
tJ;f thes·e: qu~:ri~ls \'J'hi.Ch th$ .present. da~e. ·attempt. to ola.rif'y· are: 
what do chaetogna:ths o:f tb.e Aglllhas 'l)Urrant :teed on, ,ana ,how do 
th~ x-eeul ts compare with the to,Gd o:f chae-tope.'ths from. o'ther 
areas'? Are ··c~J"tr;tin preg. eel.e:e:t;ive)¥ used by vurioU$ eh.oo·topaths 

. ' ·. . 

apeej..es? Does the sj.:ze of the cnaetognath a;p,eei·e,s bear ·ant . 
J ' ' 

~l.ation to ;~~ p.rGJ' ~aed? Are the .eann:ibal.istic tendeuic~e ·Of 

eha-e:togn~the mcrtre p:ronowaced in aom.e species t,hali in others? 
J..ssumnt:iona · • . * II; . . ...... . . . 

In the . aual.Js1s of the data. to follow,. c.e.rtaitt assumptiOlia 
,f:tire mde.. E.ltplieitly they ~~ (1) The, records obtainttrd _are 
representative of th.e teeti1ng .Mbii ts of the eh.aetognatha. com
;munit;v from the ~as current.. In particular!,, i..t is a,es1med 

that no ~eat ,fliffe:re4C'es. extat ·be-tween d~ .and .. nig1lt f\~Eitding 
since all tho Btilnple,s wer~ ooll~e.et~d betwe:en tbe dera,time hours < .. . 

.·of 0000 to 1800 (l.ocal time) • Such\ judgements must be ve'T!'f/ . 



........ :tQl• 

o:a.utious one:G.,_ horJ~v.er, ln ~ew o::f the ·~peri..mental. eviden:C'@ . 
c:ited a;bov;e :all.d the. well. .mown .pb.~n:om~non or ve.rticat mi~· · 

. . 

tiun. (2) '~h0 ~t .e-ont!lnt~ obtained a~re not the- rea1Uts ·et· 
eol.le~t-ing and/o~ pre:se~att.on~ N'O · reco~ds wa·rti! ·lt-pt l.f ~the . 
J:rtt'3 :was not, ttt leaat1: 1net4~· the in'te~1rine o::t th.e cb.fl!etos;natihf.. 

fbe process and time r;e:q'Qired . -tor·_ dig·e.e"ti·on in -•~e.tosna th~ ar.e 
~ru~dequ,at~l; known e.nd .tt ia as~d thrlt the. amount of t'ime. 
frmtt C-apture t~ lft'$.SGNa.tton (up to 2{)· .minUfj.ea f.Q"Z' •.Some . ne;sJ 
was not sUi'.ticl:en t f.or the pfty 'to· :r$ooh tile int&s ttne, f';ild 1 

.in. pan,f.eu1a.r, the tac'JS:t poster:!·O:t" -end Of tl1e ~testi~ne~ fhe 
data of ·tft~-· 11.tertltinu"e '91!. tlti~ point Vt:3.:ey, f'or ~x.a.mple, G~,·-~ . , 

·. . : - . . . '· - . . ' .· '' - . . . '. . ' . ' .· . ___ ,..··~·1:~::·· 
(1930) by watcht~. 1ftu! inse:sti.on. ·,Gf' f!~ ... t~d,-er1cit ·bf .t: .. ~ .. en~lata·_ 
e·la.iJns tht-\t wttbtn ~ig'ht .. mb.l:u.tes ·the prey r:elfiMilhed · the po~·texi,.t}~· 

• • ' l 

and of 1}lte .intestine fitl'ld . then it ·wae· .move-d. up and <town . the 
inte~tit;te. f-ar N:lother 12 .minutes., l)y which time iU.geation was 
'~om.p'l,et.el~-· :except f'cur tih~ ~..r4-e~ .Parts. But P'e>l".ry (1944} · $te.t~s 
th~,, t :f4'lo4 ·•ip~ses stee411$. dorm, t.o the poste:rtor rag:!oru.i of tho 

.tn:testin-efl an:& the total t.ime fJ?Oii Ul.gesti,on t() ·defaeeatidn m-a:s ot 
the -ordet-- o,f tbre~ to· f'.o-ur hot-trs. A ai~lQ (tbeervatlcm Wf.MJ-·lllad;e. 

oy DaVid (1955)· on ·th~ · .ingeGtioo. o·f .a. llve En.p.ha:us,iiii -1. :!.-.. .. 
aaz.ellflG'• le . ii'OUlld thtt~ i:•t t{1d"k the. pre-q- about ten .mtnutij·a :tQ .. 

re~lt tb.e mlttdl'e ,of ·th~ i,ntes tine and ther-etO'~ · pn$s~ was 
'· 

·••~D:Qch slowe:rtt;i) ·T.he . ~ota.l time zoeqltire.d f.ol" tll,e fi"'itey to re~h 

tb.$ poat,ertor end o,f th-e i~testtne. \">"~a ~about one hcu:r. These 
diffe:ren~es in ·tJ:me* ,ot ,t:ours~., could .be. a re:flecti:on ·of th~. t~ct 
'tb.at sO'm.e or&tlm"isms .~ iligestei more· t-apidl; than otl\t:ut•e,;.: 

In •m'f one s~ple Q:f th~ p~s~t m-a-terial mo:st of' the in
di vi4uals alt~ed no traee ,o:f ,~.xt '$:OntMts ,, 1nilieed 11 the identi
.fi:ed contents oon~·ti'tli!Bd ~GtllY tibout l% ,of ·the total indiViduals 
f'ound.., This i3l.l.ggeste,.. to me,, if feeding is a. funcrtion of 

eapture anifl/or prese:cv:a:ti~~- m.o~ indlvidUJitls 'W()ul<i sh,ow this 
eff.eet but thi'$ is not proven. 

(l) Ditferentie.l ~ig~.s:tiDn among vanou~ t?Pes·ot prey 
did not ·occur or if i.t di~d this did not r:d't-ect the res~:ts,. <I·t . : . ' . . . . . . - .-

ia qui.te· ~trident that certa!!l. so,ft-bodied. creatures $UcCh tas~ 

larval ;fo.ms e£ pl~tei ~11d anneli:da,, etq; meduaea11 Md oo fa:r?th:t 

wouJ.d not e.now '.i;P or 't"etaain in the intestine~ .u readiq as· · 
tl:~oee,. foms whi:ah pcssesa h~rd morphol:ogiC'al. parts,.. 

General .Featttll'e~ 
~he- c:naetognatha t.rom which t"be itt·tes tinal. eon ten'ts were 

ob:t:atnt1d were li101eil$ from the p;re.a,(Zn.t co:U.ect:tons· .•.. t~~t i.e, :fl:"om 

the N1GV..,nets (2£i ... ~·}.; t.ram. the N'lOOB-on$ts (44,.6~); and the 

N:tocm;...ueta (2'S •. 'f~).,. lrGm 'tltese :t:tert:.tinta,gea, it 1$· evident tha:t 
.mcst of the x-~e()rfts of inte-stinal O:Ofit,ents, ~ t'rom, -the !ilOO
nets.. A .n:tnne·ri:cal d1&'tribttt1on o'f :all ider.rtifi.~dt intes-tlll.ai 

'•r: 
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tlottt~nts ie ,gi'Ve:n in !abl.e A;.-2,. · i\le _majorttq of the it'-EiCcOrds 

are from, OO$&nie sta:tiOtlS and most of. these -:ere . found dUri;llg 

the -~ and. wbter survq • 
. ~e or.g~sl!ls found tn. ·v;;;(rying nU1'!1be;J!S ~f . ill'tceectbe.s. of 

. lS ,s»ee1 es ·~t eljaetognaths · .are. given . i.n Table • !5-J... · Of . th~ 
·l.l~ p.reJ-orgM1smu.:. ·which w~cra 1dont.1~ti.ed ~t le$st. t:o s·en'tla,,, · 
83.6" tt(}:re bopepods• l2.l}t were other ~haetognfil.thEL al:td 4-J;it. 
we-re <rthe·r .Pla.nktonic ox-g~misms. . 

Fo.J> the first eight species liste& (Table A5-4) the·~ ' . ' . . - ' . ' . ~ . ~ -

exist adeqn4te d .. a:ta: ~9r ~ng general· comparisons. . fhir prtn-
cJ.,pal P'l!elf tor eadh of. tha&e ·eight speeies fl.rle capepod:s, i.nde;Sd, 

copepod:s -O'W'i\'t to · ove:r 75~. ~f. t;he dtet for six·-.- .ot theai0 . 

sp!lei,e.s.. These. ai,x spe~ies are-: ..,§ .... enfhta. P. d%>ae()1 s.. bi~ 

vooetata, i3 •. ser:r~tadentsta1 $ .• robu.at~ ma s,.. frld~ric:i. TwO 
-Sl'Je~ies,. i, •. e., ~· Ji~ bexp.J!~-em and s .. &z:ra, f'~ed on COJH!p~da 59 .• 6-
and 45~2". ·Of the ~e •. :respeotlv~ly. ~t the.se· two spe~ies ·are 

_ . note¥Tartna ,· furthe~ •. ·bl' ~he .tact tha't · th:et :show a l.arae· · pe.reen:t~ 
age ot tf'eed~ng :on o;h~r c~-e.tognaths (1'able A~5); for examplet 
s .• u l;UlJEf.liJ:t~r~t )1 .•. 1~ of its pre7 was :other c~aetognathe, ana: tor 
S •. , l,lra,:,, 47. 61t .of 1 't:s prey WB.S ·OthGl;' Chaetogn:a.tha t Whe-r$a.a fi:JX' 
•any of the other siX cha.etognath species this pe.rcen:tnge ·is • 
navel" ~ater than 2'5%... It ea:n be added at. thie point thai ·L. 
h~J&t'fi~~ anli .s.. k~ are • re'specti~~lg; lst art'4 )rd larfl&st 
ohaet.ognaths of the p:resen:t eoll·eotlon (Table A5-15). .. 

~· copepcr4a wbi·ch w$re found :QS pre;.,. are ,give~ bJ. gen.e.ra-
6. *o-tal. of ·19-in Tttble A5-5}.. . Thi.s methods of preaent~tion of 
n<>nvenient · o:nl.l' because o£ ~coria nuzde. nt the apeoif'i~. level 
{Tnb).e A5-J) t~d to spread out th-e data so mtlCh. they th~y· 
obsc1.u-e .any .~era.l tan&enc;iea. '!!hie ia not meant to 1mpl9 that 

' . . 

the cener1e~ .le~el h"'s . fun:ct:iontll $1gnif'icence in nature • tholi$b 
one o~d er6'Qe tbia. point f.r~ these data t The ,ge;,..era. eorgcilla 
and Onee.ea· make up ;29:• 9% a..'"ld .2;. a¢., r.espeGt.iV~ly .•.. of the_ 'total 

. . 

.. intesti~l. C.OAtents i,dent:ified~ O_ther 'impocrtant gene_rll,· but to 
. a less degree, are trntl1111;ll.~,. C2!Zcsrma, Eucal.a.ttus, ifiqro1!etella.. 

Q.&ntiJ!Cia and CflU,t'J"O:J'!CMI~.!,. . All che:.etogns.th spe'C:i:ea -use,· tneJ:.e-fore, 

----------------~·-· . ~-It l~ hard :for ae to imagine toot a particular cha~tognath 
would reflls:e n:my p:r:e1 of suitable size trhioh happened Tt.ttl1Ui 
range of i.ta sena:a:ey .meeha;ni~. · F"~tller.more •. $inee .the $1)e-t:ies . 

. of copepod-$ of a p.t.t.rtic.ular genua. such aa: Oncaea, Ooqc.ell..a 
· and Coeycaeus de n-o<t tiffer gren~tl¥ in s.iae en~ beeause tlle 
grt)e:test dii":ferancce in si2e ocoours between the e;=en~ra . it le 
g;t.ti t-e .:Plmt{sible thnt the: prey are Jtpickedu by size m1d. heno:e 
goners... · · · · · 



veT3 ~ob the same kind of food but th@ degree o:f oo:L"lcfd.~n.ce 
ts not rigid and the dive.rsitJ of food tJpes-a'bout 10· genera · 
of ·•opepotts Utled · per :eh~etoano:tn atmc:.tes-'1.a quite 1\Q.de~ 

fhe dat~ 01l £e.e4:iag hnbi ta o£. es:eh cha-etogna~h · a~eei.ee are .. 
t0:o .few· t'O cind.li~(d;e· .t}la.t feedinsr is· rela:ted to stnnd:i.ng erop · 

' - · .. 
V~;lues (o::r. 1:al>le1t :A5-3 and A2•2l) and n:.o etf.:rt.ist1eal. l'elat!on.t. 

'. . -~ - ., 

ships were f.OUf!d bt Uliing tn~ ·Combined. d$ita, ·that ·is, all: tn•s·t.;.. 
· 1na.l ootrt~nts. !ehere ·exists, however. ecmte data which a~~s-~. · 
thQt :feeding by ohe.etopath$ 11l.A'3 b~ .. s·e1ective~ These are si,.ea 
.in i"able A;-6 wh.ic'h ahotVt:J' the to tal nutriber of" orgR-llisms :.found ... 
. in tt $eriea o£ f'ive .eampl~s ~"ld~ at .one oeer:mic atation (NG'f. 1:9)• 
'Thia .eta.tion \vas an.alyeed .in this manner because a large ·number 
ot chaetG'gnl1ths tt'i..th gut caten:ts <.:toe:nJ tcund. there (ae,e Ttit;bl.e 

4,-2.~ nut"bnn 19,. oe:eanic, Ait'tll.mn au:rvey). Al.so ·given in. !rable 
AS-6 are -tile· };frey ·f'lled: -tn ·th,e chia~t"osnatil.S of ·th:;:;,t E:Jtat:ton~-
»y .tnapect:ton alone • l t:. 1s i$Vident that· .s •... b1m!!&tp:tt;\· :fed mGstlq 

c • - ' ~ . ' . ' 

on Com~ll~ O'Of!C:lnnu! bu·t .tilOn· important: there were mmy type'· 
o:t .qr,c~~isnis ~icfJ,. would have .a-erved.,- just ~.· sttitable11 us food • 

. For- ex.a¥tple-; ~ tl1tho.na:, Or;ttala'ea., · &hinc:~auus, ·etc-. • ·but th~n:le· 
:foode ~re·eitlu~r not used or to a ·vary limitecl deg~e,; ~~tbt:r..:.. 

. . ' 

more, n c()mparteoll: o:f· the ra:nk.r:: of the nine. items fo'tritd- in the 
gats .. of .the ~haetogna.tb:s .Md t11a rn:nks of. the s~ nine 1~· . 

. fo\ttld b the f'i ·w'J· plank tori: .samples was ma.de by using a :ranki'l1S 
t~st; (X~da11•~s ~&u; :t'ate and Ol~lland., 1951).. m11'0 C.onoelation 
is nt:Jt filignt:tioant (p· ~ 0 • .20) Wbif:h ind:icates that n.o· etattst
ic:al re:ta.tionshtp ex:ist·s bet'We<m the o.ontent:a ot the f'ive plank
to~ samples .rutd the gut. contents of' 1lhe chaetognatha .fa--um. t~ 

s~4lle sm.aple.s,. ObVl-ousl,y im(li'a wo~k is n:e;cessary to make the-sa 

data ~ore .:meaningf'tll but t1d.e ia .au. int&reoting point .for 
:future rese:arob •. 
In.· •. _ d!vid .. ual s.-.'!¥"e.· ies · ·~ ~,, · a~ 1 

~he rtl~ults £or the indiV.i'du.al Spee,ies ·are given belOWi!· 

s .• · ~:f'la.ta 
A. tota.l o.f 375 intestinal ·c:Ontents was :found in $. entla.ta~ 

(!{)pttpods Jllde up 85.l~ of'- tbis tota1r;: -c,baetognatns 1.0.4"' and 
other .groups 4.':~ ;;t · (~·abl.e A:s-4) •. 

~he principal gene.;-a of rcopepoda t:ake11. t;tS -Pi:eJI by tbis. · .· 

chaetognath v1ere Oncae:a (29 .. ~ J.. P,o~r,vc'f!illJ;. (22.7%}., -Eue-nl;ant~:s 
(9:.31') $ll<tl _Con;~aeus (1 .. -5.%} (Te~ble A5-5)~ · ~ · · 

Various atati.st.tqn of 'both ~ .. ft!flata ana its. prey are 
given in fabl-e Alf; .. l1,., !the mean. length. ·Of all. pre7~ waEl 1.14 mm. 
but on.l1 ver; slight diff:·~renees were. evi.dent ·between ·the pr~ 
of tld.Ul't. and juvenUe S., enflata.; the adul:t.s ·can uae 1. a:ppa.reh:t
J.y,~a.rger prey than the juv:&nileoe. Multiple prey was .found in 
~1. ~nfla.ta 45 times (1.2 •. 0%) tuu'i these w.ere: m&.inl.;r .znade up &f: -



fJw,p ir.tdi:vrtdllal.:s.. ~he, p~senee of pre1t w-.as tbund to :Oe Widely 
a.:Ls tri l»lted :at bot;h the 'neritic e..rui oc·eemio f.ita:t:i<Jns; P~il '·was: . 
:tound. at 18 ·{Jut of' )1 .n:eritio sta.tionQ. •:d. ~t 41 out: .Qf. ;;:J 
oo.eani·c statton.s.. . 
P. d~o 

A tot~l. o.f 337 Gr"aniss 'were !oun4 tn the intes:tL'le ot ,· 
P .. · tb:ac:o.. o:op~po:ti-e ma4& ttp· .61-.l~ of. thie tot.e:l, t:i$e~ath~: 
12,.5~• atid.~~ther·sroupS' 6 .. 2~ ·(Tnbl~ A5-4),. · 

~he· pri;:ll;Qipal gen!1lrn of copep~ds tnk~ $S prey ~t th.is 

l~ha.etognath wel"'l1 ,Qnc;ae~ (4,1 •. 5$},. Co&ro:ell,a. (23 .• 7")., 'and !M.e·rQ
~etall1l, (11 .• 6") (~abl~ A:S--Sl. · Als.o.1 a preponde~oe ·of o:t(J, 
ob.aeto~a.tb, aper:tes.. s. •senatq(.tentata was tottnd in th~ p.t !Of · 
Pr · dr.t~o (Table· Ai .... J).lt' . 4 

' $ 

fhe $'te.ti~£rt:t:ca .,o.f bQth · P.. 4~e,o ~d . its pre,- ~· given itt 

'fable A5-8;.. The mean le;ngth of all pre]{ was o. 93 mm and juven• 
ll.ea; S€i!:e:ll to hav~ sli.shtl1 l~rg:er gut con~ents thll.n ·&.4ults but 
beeauae s large prop:Ortio:tt of th,'$ pcpul..at<iou (75~ 1~) :~as mad.e 
up o:f' ~uveniles; this mny ·be a 9arfip~ing error (see· :;:,._ 4t-aeo in 

.seo-ti.on 2). Mul tipl~ . prey .-was .foun& onl.¥ 21 tm~s in ·p ... ,d~p~ 
(G.-2~ of tb:e tote.ll and tl'leGe were mainly of two 1nd:1Yiduale,. 

Pr~tf. was found a.l:r.tlo0t ~ttt'i't'.e.lf .lit· ot:sa.nie"- st:at1ona; prey was 
folmd ·alt 5 ou:t of Jl :neritic s:tatiGne and ~t 48 .Q-ut o£ 53 ocean-

.i.':· 

te atatiol'lt$,. 
s. b.iJ".i'!mi.· ·. ·;O. te.l>te: 
, .... -~1'_"1 

A ·total of 240 1ttte$·tin&l contents was fQlm~l in ~,.., !Ji!P.!n~-
·tata. Copep()ds ma.4e up 9~t.11' at t:his total, c}l,t).et3p~ths . 6. 7~t 
ood oth~r :g~oBps :l .. )$~ {llabl~ AS-4} .. 

!he priiactpa.l ,gene.rn of copepQd.$ taken. as p1:ey by th.is 
ehaetognath 'Weft .Oor:eel!!:! ((l. ... );t). OogJaEtUf (9 •. 2~ •ani Oncaea · 
(7.~1-"'l (~.able, ,.f\,....5). One c0pepod species. Wll$ par1t10Ul.a.riq 

(.tr.p;pa,r$~'tl7l prEd"•ned ~N' ·s,... :bipunctata; it was :goge .. ella o,~~. 
~1rnu1a wh1c.b made up 37 .• .0~ tt~f all. c-opepods f~d ·.1n. tbe ill~ea.t• 

L~o o:t this enae:togna:tb,,,. 
S·ta:t1sties f¢t' S.• 1b:i,J!'l!l'A9'tat1:t and tts·.P~Y ~ siven _in · 

. . . .. ~ 

'TeJ)le A$-9·.. ~e me~ l.ellgth iOi' t:lll. p.r,ey w.aa f-.Guni 1i~ b~ 0,.,'91 .. · ... 
. mtn.. A· tt>:tal o£ J4 O"ocu~e·e~ .of ~ul.tiple PNY- ·was found (14 .. 2!' 
ot 't1'tS· total), 2nostl; of two individuals. 'The· Tf¥J97. was mostlY 

' '' 

.f~om ocea'tlie statiQ:na;_ ,:!,.$~ t 3'6 oltt of a· pos·a11?l$ .~l stations. .· 
. s .... se~t1ld~ntata 

A t·ott£1 of 168 intestuu\1. corrtent$ was- t:ound in $ .• _ $~rra-
dt'll''ltat~ (h!J'.P~pods .;made up ·g.a~.a% of .this tQ·t~ ctu::~.atGgna.the · 

1. .. ~~' and other g;r-Qup.a. Q~6~ (Table A5-4).., 
Tl'le prino,i,pa.l. genera of :e:opepod.a ::taken. as prey by 'this 

ehaetognath were 'f.fniitnula. ()5<~~·7~),,.. Cor;z:eel.l'~ (2'6,..~) and C~ntro
,~ye_f;ll {lO ... lS') (f'Qble A5•5}. The identific-ation. of Und.inu:la w~ 
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partiaularily e·~.fident du$ ·to some of the <.tistt.nc.tive morpho
logical characterist:ios o:t· ita i!J{}ee·too· (Dakin and Ooltsx. 1940) ... 

Stntiat~ea tor _s. aett!~.ltod~nt$'t~ and its . pr:r;;y are given. in 
~able A5-:.l.O. ~a mean length of all pr<3y ·ttttJ,a 1. ,05. :mm and the 
:adult preda~rs h$d alightlJ" longer prey. 0a11· 5 (3. 01&) mul:t!-. . . ' . . . 

pl.e prey contents war~ ··found in s~ serratotienta~ ... The g~ 
~phical diatrt.wtion. of the i(rey WM mainlJ' fr~ O<H.:anic· 
atati~ns; .l4 out <lf ')3 po-ssible. oceanic utat(Ocns. 
iS. hexa;gte~ - '-··1--~ 

< A t·Gtal, o'f 104 illter:ltina:t ~ontente were fo1U1d .in. s,. · hemp:l;!!:f+~ 
Copepoda .made u,p 5·9· •. 6~ ot ·this tot:td1 chaeto~ths , Jl;o '1% and . 

' • f . ' ' • ' - . 

. ;oth!lr groupo 8.1~. (~~bl·e. A5-4) •. 
~he prino1ptU. . ge~:era of -cope"p·()ae taken as p1N37 . bg thia ... 

ol:l.ae~ogn:ath we~ Onc~;\ea (24 .. ·~lt EU~e.lai\us (12~5~} and Ooq-
oe1la (10.~1') (Table A5-5J• !t ts illte~sting to not& that . 
more: ostra.oods were :found in th.ie species thml for the other 
i::ha.eto.gnatha oSpeCi·e$. The C:ha<eto_gnGth, _Spt;Ciea, f~Wl.d within the 
. tntest1.n.e of s .•. hQxaet~rl1 were, speeific~lly t. -very di:verae ;· · 9 . 

. . . ' '. 

s.pe:eie's we:r:e ide-ntified. 
· . 'The StRtiatic·;s Of S, .. bex:~Pt&~ and, ita· p.rey ·a:t"e gi.~ !ri_. 

~abltc .15-l.l. ThiEl wa~ t).e lerg:est . ChfJ..~'tO.f£l.'l8.th 1Gf the p:re$ent 
collac:ti·on.; 11.1 mm was the av-er~e length ·Of ~·4 individuals· · 

~i 

(!'abl.e A!hlS). fh.e. average lal'lgt:ts; ttf :its pr:e:r, . 2a. mm. wes also 
ope of the lariJea·t values f'or prey ~i",. Multiple prey :w,as 
found 15 times (14, .•. ¢~ o£ ~he total).. fhe prey wae foun.d m£d.n;..; 
ly in i.fldlvidunla from oeessic stations; 32. out of' .n posaibie 

. . ~ ' ~ 

5.3 ·Oeaanie a'ta;tiQM. 

S, •. ;robusta. 

Only 44 · i:nt:estilual contents ~:re identifie:d .in.· this apeci.&a,. 
Copepods made' Up 71_ •. J'Ji..· of. this total:t ·the rest ~;S of el'Ul.ee:to-·. 

/ . 

l§iaths, 22.1~ (!e.ble A5-4) •. 
't.rhe prtnoipal genera of eopepods ta.ken as p.re7 by s~ rob

UP!!!· were C~Of'%9~l!f~ (18 ... 2:~)~ Oncaea. {lJ .. 6%) .,, lf!ic.roeetellf.t. (11 .. 4") * 
~¥-d~ci~ (11. 4%) and. ,Cottq;rteus (9.1¢) ('Fable 115-s ). 

&tatietics of s .• rQbuatfl and its prey a.~ stven in· Tab~,~ 

11.4,..;12. Mean:.l~~th. of prez was 1.1.4 .mm,.. Onl:3 6 .. 8% of the 
total. inteatiru:~.l .contents. were o:f mul t.iple pre; •. 
S ... lztta 

Ottl7 42 in~sti•itl.l contents were · fotutd in s. ly~. Copepuds 

.mad:e up 45 .. 2% .of thia total., ebe.etognaths 47 .. 6?':t and other 
grompe 7. 2~ (Ta.bl~ A5"""'4). 

. ~hf# principal genu~ of copepods talten as prey b;v this 

ehaetognath wtMJ Onoa.ea ('2,3.81) (Tabl..e A5-5). 
Statisti.oe of ,S.lx;~r.: a~d- its prey r~ given in Tabl,e A5-
'fbi:el is the thir~ l.orst>.at species o:t the present collection; 
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1): .. 4 ma wEJ.S th-e :&ver.a.ge length of· J8 ind.ividuala (Table. A5•1$}. 
!~he .mean length o:f the pre.'f/ was 2 .. 22 mm. 'This ia the la~est 
mean size £or the p7!ey found in nll chaetognath spee:t:e-a •.. Multi-· . . 

pl.e pre1 w~ qtti.te priavalent for the limited. data fotmd.; 21·4~ . . . 

of the tot~ lnteatind e·ontents (l,l) in. this specie!! were of 
.mo:t-:e tb.att one prey'*. · 
s. :tr:i.dsrto.i 

· Fotty-~ intestinal coments ·we:re 'found in .s. &iderlci. 

Oopepoa$· m~e up 90 .. 2" :of thia total,. ohetrtognatna 7.,.·5%1 and 
other grou,pa 2 .. 4"' (f$ble A$-4)~· 

~ . ' . 
!he prlttcip.al .pnert!; o.f o.op~pods repreeente:d as prey in 

this ohf?le·t:o~:u~tb were, Undinul.a ()4.~),. o~neelln (14 .. 6~) and 
1m. s:ame extent OQg:o~e!!, and .. O~qt't;oft!s;es (Tabl·e A:S-5). 

Statistics o.f .s ... fri·dGrioi. and tts prey: a~e .siven in :tJab1e 
A4-l.4.. !~e mean length of. the prey was 1. .. 35 :mm,. J!ul t.ipl.e prey 
contents· were ra~. (4 •. ~ of th~ 'total.) but the· 4at!i3, ar~ few .• 

The. remsinin& $pee :tea of ehaetogna.ths,. 1. e. , -S.! :terox, . 
. s .. dl::lS(ipienq,, ~· ,b;ette~i, 5. llt.inima, .X. subtili.s, · $ .. retmln.~$ 

- and .q •. planetoni:!· for which prey was fou.ud are. gi?M in. detail · 

in T.abl.$ AS-). The:-d~t.a l.U."i) too f~w for theae species f:or 
mrud.ng f.U'l3. '?Om,parison,. · bu.t the ehi.ei' prey fO'r ea.(}h on~ .are 
COl>epoda and C:haetognaths (1:'nble AS-4). 
Sq.matg 

{1) ttu!, chaetognaths of the .. 4.gulh$.a curren't subsist w..ai.n
l.y on ·eo:pepod~ and ·.~haetognuths during t:lc.yttn1e hOUX'n_. (6600· to -
1800., loe·al t:tm:e), 

(2') 1:he c~pep(?dS· usa4 as p~y are, in .. S~ 2en.oo-1 sharply 
restri·cteu to the genera of co·ga~lla and. Qnca.ea. These ccpep.ods 

.are ra.ther small.. :f1£'.naka (1960) gives the size rt-.dlge of the· 
' . 

speeiea of Sf.-oucel.la from 0.61 nun to 1.10 mm: .and of'. the species . 
of On~ae.r:t _ t~rom 0.48 to 1: • .)9' tmll.t~ _ 

{3) on th~ other l'uln4 ·the e:pee.ies of ·COpepoda ua~ld as pn7 

we·r~ qu1~e dive.r.se f*nd np!eb nono,;-erlap ~Jtiated. s·peci:ficity. ·in 
· lS , · · · · · 

feedirJi;js;ugg~stad b; .som.~. da.ta but the diverai ty _Q:t :food type. •·. 
aeems .ntf)rt: .UUportant~ 

(~) The large~sized apeei-ea of ·cha.etognttths were more 
can:ni balta-tic,. had mo.ra mul'tiple pra:y, .end f~d on la.rgt!r o~s~ 
i:Slall than did· the small.~r-a.ized _iifpeoies o.f ehaet'Ognaths·. 
E. Results - Section 6 - Competition an.d :Pol.emies 
bltrodu,ction 

The i,mp.Qrt!iuoe of CC)mpeti tion fis a znol.ding forc.e ·in the · 
patte.rn o.f atdma.J. di.stri.bu:tit:>.n. atld abmtdant:e is n"Dt -Q..iswt.ed. 
\Then eonsidi!!red witn1n the limi'ta o.f a .dedue:tive:~del, ···argu-• . 
. ment (Hairston, et ale; .1960) o~ a lJtboratory stud;}r (.atellY cited ·. 
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in Slobodkin, 1961}. Controve~y arises:, ho?tever;c .in det~r ... 
minill8 the extent of it$ role in .natural p.opula.tiO:as (lmd:rew:.... · 
a;rt.ha attd Bircllt l!l54lll! 

For natural popUl~tions on~ can r.:itltet- m-ake direct obs-er-
vations of l1-ompeti ti-on: oocm-r.ing between apooies an.tl .:m-euas~e ... ;_, 

the resulting e:tf'e.ot& (R~ynoldson, 1'964; Cormeil, i96l}, vitd.cb,. 
incidenta.lly is m-ost difficult to d&, -or ,one -can assume that--. - ; . . 

Q ompet<t tion. holds a.a. nn. axiom and applj.-~s onlJr to ·cert$i.tl- etmi .... -. -
m'W1.i tie-s. SU;c:h ~ommuni ties.t as desc'ribe.d l¥1' Ru.tohtntnln' {l'9.5l)J 

. . 
are ealle:d equiil.tbr.ium -commun:iti.ee• !l'.his means tb.a:t -conditiona-
for time x an :SSste-nitial.l:y the sam~ as fo~· later tim.e .'¥•- _ -~- __ _ 
part-ieularily elegt'U'l.1;: stu~• 01a the ne:tural· popw.latiOJlS of ws.rbl.,.. 
era {.Mac·arthuri 1~5'@) make:s this assumption ·(but the ~thor 
iemone-·trn~ed. the ·vfll.1B,tty if)"£ ··the aam.uap~i·on in a. latte-r paper. 
:1,. e~ '~ MaoArthu:r,, l.%0;) !Uld ~eribe s; th~ illt4irsp'~ific dif:t-erenc-ea 
:existing among the 'spt:JO.ies aa a meansb:y ~ich ·Competition was 

redu0ed or .a.voiite\i. It o~-ot b-e denia-ti1 &t :Conrse, that ·lvers 
distin-ct differenee$· e.Z:i$ted ··among: tne, coexi,stih.g ·warble:ra ·(ibid) 

in terms :o:l thetr habi tata .anti niehes, inaeed, this vert type of 
dnt:a -constitute a {lQll'aiderable 6nlO'Ilnt of those gi'\Te~ :1n th.e · 
present study' .•. 

Bat by m~ the ~~nmption that: compe·ti"tion holds ·an 

axiom in. oe~tain eonmnmi·ttes one opens bi.maelf to· the· dangers 
of :e.inulalt' 't'ea.cson#.n« (~11 196,3). For example·lt l:t one. finds_ 
related. sp-ec.i~H~ · CO"'-Oec-urriilg 1n au equilibri:u:m. collmrt.miizy' 'it ·is· 

very invi·ting.,, in<le.ed:~, t.o as.c:u:_•il:a~ the exist1ne differencQ;s tim.¢~g 
the species to the. .e;ffe~ts of com.peti ti·on, or ,more genemll$\t 
to Gaulle$ px-mo.ipl,e or tb.e competitive exol.uaion· pr1no:tpl.e~. l.:i'" 

· (Bal:"din,. 1960),.. Fvth.o~ it th~. O'OG1tist~ng $peeiea do not seem . - . -· . . . ·._ ' 

to nave a:ree.s of -nono~erlap· then 1 t 1$ · ir:eri( c(}rrvenient- to l:£l:be;t --
. . ... 

the s.itq,ation as· a non~qidliJ)rlum ,community or tbt. it ttoes not 
ap]i>l$' to eerto.in tropl'lJ:e levels {such as- b.erbtvores, s·~a Hairston, 

.<(-:te" ,- .;,., -~ 

at al* 1960.). _ . 
:lonethel:e:s-s,. the:r(;l l!in'"e those (Slobodlt;J,n, .. 1961·; liardin, ·, .·-. 

1'960) who h:<.1ve .s.tsteti in compelli:ng texms that -en1ch a .rigiil' · · 

int:erpretati~ of the prineJ.ple _ aniina.l· ~xclu;sion ts ~el:t--defeat
ing~ It iB tbei~ tbEisia tna:t a :Prine,ipl~ 1,s neve%' -proved or
die:rrroved b,r empiric·.a:l .f'a-c·t$ ~ :X'atb.ftr ita purpose is · to b~ use.d .. 
aa a. mod~l a{gai-n&t V>ihi-ch ·the empiri<:al f'ac.te a~ ·c.ompsred. \Wl.d · , 

th:,a ·gooQ;ll;eea ,o:r disc-repancy cf .fi.t are the a:Ppropria·te it-ems to· 
d-ia,ouss--not th$ .,Pl1i1Gaophioal _a$p~'ts of the p~ineiple itee.lf~ 

. Thi$ .secti'on. tl'&Je.re-:fore, gathe.n tGgetb.e':lt> certain ·emp:tri~al. 
data which augg:eet in: a very 1nd:ir~et way (es no direct -obae~ 
Vt:'t't1ons were mad:e on the behavio-r of ehaeto~t:ha) that the· 



p.ri..'leipl~ of competitive· exclusion holds for th~ chaetop~..1th 
Sommunity of the ocean bui; not for the neritic eomtnllnity... .It 
i.e ·emphaai~edt howeV$r,, that such .a ·aonolualon ie ·controversial 
and one C•fJll ·Qnly apecn..:J,ate as to the extent. a.."'ld ro,te of compe·ti
tion .t:uno:ng the popula tiona :stu..iiied. 

E,Vid~noe. ·. fo.r ;eompeti 'Pi,on 
The indirecrt evidence· that the e:£f'ecta o~ c.ompe.ti tion are 

a"Void~d or l.eseened comes f~om three sou.rcss= {1) the dif:f~r
en.tl,ation o.f ~pec1es luibitate; (2) the differe·nt:i.a.tion ;of ~:p~cie:s 
n.iches; rmd ().) tbe m.orpho).ogi.t::ul 11iffe.rence:a among the spee.ies., 

'In reg~ra. t'<l habitats. tne emphasis thus far haa been <>n 'the 
similarity of where the variou'S $pecieE~ ·live. .In partlcW.ar,. 
the nine spe:cie;s were :found to be .z-a ther ~lose in their liVing 
pret.e:rences; they were the speei.aa of the main· group for· the 
Nf·Or-:dnta_, ie., ,'rext-:E:able · 3¢. 

T'ex~~a~,le l4+ IJ:h.e main g:roup, by the Fnser-t"~iq~e:, fol;.'med 
t·rom th-e fioiJ,...,data. For these species a.mteriaked considerab~e 
data extsta in the. p.rescent stu.d.T (se.c-tion 5} on' their feedins 
habits. 

s .. milliraa 
~ S.. serratodent:~rta. 

f. S .. enf'l.ata 

~ P,., . draco 

t..s •. iz~ 
¥S.. hexan_tera 
·" ·•••· • Ci·· 'i . 

K' ... wbti.lis 
.. s .. _ . retp.Uari.s/n·eslecta 

:r.s.. ,bil!WleAata. 

·These were found to be i)c.t&anic spQcies living mailllJ' 1n the upper 
200 .ta~tera· (.s:ee sectio.n 2 end l). In a b.:orizontal ee:nne, two 
speci-es, s. ~nflnt~ ~rnd :? ... •· .re1@le;~tsLnealec.ta, spread with .some 

suooes19, into th~ ner-itic area. Success be,ing dsfined in tenne 
of their abundance-s (eee section 2) Bnd th.eir fecund:t·ty (see · 
section 5).. In a. vertical aense,. four epecies, were found t·o 
.range throu.gl'lou-t the upper 200 meters whereas the ()tber .tive 
apeoi~_s we.re s~'tially. tre$trleted to th-e ttpper 100 metal. .. a .. 
·Gi:ven smaLl. depth intervals >in wh:~ch the nets are ~losed; I ·~ 
e·onftdent that thia verti·Cal distrl bution would be res~l ved to , 

M. even finer degree. It al101ild be stressed that tld$ <:o:lncid
en-oe an.d overlnp of 'b.abita'ts is not a aharp one, bu.t rat..he.r ~t · 
is '$tatiaticd i:n Jtatare. 

If" erne nQw cott$1.de·ra the nbundnnce o:f the species in Text.:. 
Table J4 (see sect.ion J, Table Al-l) but. coupled mirh those 
distribution patterns. outl.tned abo-ve" then. tb.e Er'riden~e that 
cCompati.tion is le·ssened ~r avoided becomG'a ·av~n stronger. · That 
i!'l,. spec.ies thnt are equival~ntly abundant \Vou:ld ba. more likely 
to be· in competition thP.n tll:oae Wi.t'h varying abundanc-es. 

In resrtrd to . the .species ni.ches the -copepod genera o:f 

Onc$.$'Q and Q~rycel.la. we%'$'· found to be the principa:l. food U!ted 



-109-
- the ohe.etogno:ths of the .P~lhas current. 'Bu.t again a wide · 
dive:rs~ty or fo;1)d types pr~r Spelt!iGO ~~~2: found.. For ;·ex.anl.Ple 
the ai3terisk E'JP6C1ea in 'the previous. Tex.t-::rnble )4 c:;n 'be coft.~ 

stder<ad.aa follo\VS in :fext-!J!~ble. lS. 

!iorpsJ1tel~ 

'On'O&ea. ... .. ... ' 

... '· ·- ..... ~~ 
illoi' w·· .. 

29~·0:it .. ·. 
u j -·· ._ ..... •q - ~ 

- w-· ~"'* T . l 

lo ~t! . '1. ~· ·C:d . • ~.!"> ..t..li::: .•. )l.'fr 
. q . . ••.••.. _. ....... -_1 -, r T rt 

·.1 •. 

·- $ -----

' .. Jill •. __ • -_ ••. 

. .:Z.:.~ . "'. 
; . I . __ 11'- -~ ... ·• i .• _· 

·.-- --·· T I -,- ... 

fh.eae d~ta illustrate ,a,g&in tn~t. there, an .mul.tii.lG w~a lly: . 
which 'C.he chae'togna·tns coul.d e:.tt aud a.vo14 aompet't t1on bUt 1n 
o.dditian there wa~ nmD-h overlap among th'f:l Qpecies ana. poil&1bly 
the developtttent of eom.e Gl)ecial.:Lz~'ticA· of feedittg. habi ta"' .. ~ 

the·r ,. the highi!r dl:pee o..:r cannibalism eh(lWA by s •.. ~· $ltd s.:..· .. · 
hexa.,Ptera. .. both large sized oh~et-ogn~ths, sttggeata that they 
mq i"~tion a.s .a kind of' 2nd-orier ~amivo:res, in the C~$'to~ 

' . ft 

gn.ath eorrmnmit;v of· the oceen.. Jk;:St certainl»' these data tit · 
well. with e.xiating 'theor$:t:ice.l knowled,ge1 that is, o. Erta\)1,;;~ · ~~ 
munity (the· oceeu) is chaructertzed by ·a f'aod chain with multiple 
outle'ts. 'J!hia: i.dQs. h(1.s been f':onnalizet:i by .&cArthurt (19?5).~ 
I am. ,o~t too awr;ra the:t thia su.ggest'i..on about tii."Voidi.ng oom.pet .... 
1 tion via .fA. diverae food .. web is not conclusive. indeed.. nclthiiig 
ia gitten in the preaEmt s't"4dy n.bout _ th~e density {a.bundan~e) ·pet> 
unit vol.ume of the J.tt:e1T organ'isl'.!ln. !:hi$ •· tu>treVt'U ... 1 remains -~ 
a tu:ture. research p.ro.3ect. 

f&&:ann,. by c-ons:td:e:ring the niche 4::1.:\rersi ty ooupled with '~;he:· 

hab1 ta"t dtvarsi ty an-d the Sptloies abttl'ldnnce$ 1 t is evident :tbat 
'the wqs in wlU.ch a cnaetogne.th specie's c'olild av.oid .qompetiti.on · .. 
are m~n.y,. 

tn regard to the morph:olpgical.:qliffaraneea ~o.ng the chaet·o-
gnath-a apecieo eoneid~rable .taona~e·rlap exia,ts. mttcbinson has · 

found (1·959) a con.at,t::m.t inorpbolegical relatiouehip antor-..g sjf'm-
pa trio groupe o.£ bi.rds P..lld. tr!a;mmale. · · !he .. ratio was o.f ~b~ ord-e-r 
of 1. .. 28. A ai$il~1tr type o.f r.o..ti.o was computed. for 'thfl species 

' ... 

of f.e.xt-~abl.e 34 and the result-a ,al:"e given in 'f.ext-Table ]-6.,. 

\ 

\ 
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Text-Table 36. Ratios of total length in mm of chaetognaths, 
smaller species to larger species, for species of the main group 
from the N70V-data. Species lengths are given in Table A5-15. 

mean 
length 
in mm 1 2 J ! 2 6 1 8 2 

1 s. minima ~5-7l l.6J 212 1.21 2.35 J.OO 2.00 1.00 1.82 
? s. serrato. !2-32 l.J2 l.J~ 1.44 l.8J 1.22 1.6J l.li 
3 s. enflata ~12.Jl 1.18 1.02 l.J2 1.08 2.12 1.16 
4 P. draco {6. 2l 1.24 2.41 1.62 1.21 1.2J 
5 s. lzra ~lJ.il 1.28 1.11 2.J2 1.26 
6 s. hexa.:etera{l7.1) 1.20 J.OO 1.61 
7 K. subtilis (11.42 2.00 1.01 
8 s. regf.nes.. ~5.72• 1 .. 86 
g s. bi;Eunct. {16.6} 

f combined mean of Overall mean= 1.65 
S. regularisf.neglecta Range = 1.00-3.00 

Hutchinson {ibid) used skull breadth for the mammal ratios and 
the culmen for bird ratios. He interpreted the rather constant 
ratio {mean of 1.28) as a amount of difference necessary for two 
species to co-occur. The values given above, range from 1.00 to 
3.00 whereas those from Hutchinson (ibid) runge from 1.1 to 1.4. 
Perhaps total length is not as appropriate a measure for an 

index of co-existence. However by considering the following 
groups of species {Text-Table 37) as more sympatric th~n the 
whole group given in Text-Table 36, the correspondence between 
their rt:.tios and t~:o~e computed by Hutchinson are much closer. 

Text-Table J7. Ratios of total length of chaetognath species 
when considered as two separate, sympatric groups of species. 
TTnner t'o lowPr (?CI0-0) 

.r.;,eiwlanKtonic' species 
1 s. lyra 

2 K. subtilis 
3 S. hexaptera 
4 S. bi:eunctata 

1 2 

1.17 
3 4 

1.26 
1. 50 1. 07 

1.61 

Mean = 1.58 Rr.Jnge = l.Q....;..7_-__.1=.;,.;6_,1;;..... ________ _ 

TJn ''RT ( lrtn_o! 
~piplanktonic spcies 

l S. minima 
? .:3. serrf,todentata. 
"3 S. enflata 
4 P. draco 
~ S. regu1arisf.neglecta 

1 2 

1.6,3 

Mean= 1.54 Renge = 1.00- 2.15 

3 4 5 
2.15 1.21 1.00 
1.32 1.34 1.63 

1.78 2.15 
1.21 
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All of the previous da.tL have reference only to the ocean

ic community; i't ia appropricte now to attempt an comparison of 

the neritic community with that of the ocee~. 

;\ ru thur' a ( 1957) "broken s tic:k" DLOdel id used. 

F'or thi>l, Mtt.c 

This model ia 
a foraalization of Gau.seo principle, it aasW!lea tlw.t the species 

divide «up their environment, in a random mt.nner, amoq them

selves and v-1hat is divided is no longer uTLiluble to tiD.J' other 

apeciea. Thia 13 formally expre~,~•d by tlle following: 

% 1. t S -~ t I) = the rth rarest epeoiea; 

where S is t.he totHl number of ~pecies and !f ia the totu.l 

abundunce. 

It is poaeible to test the goodnesu of fit of t:~1e e1:1pirical 

da.tn to Mbc.\rthur•a model. v~ rioua testo art:: suggested by King 

(1964). Tlle on.e used here was deviaed b7 Huirston (1959) &.nd it 

ent.tblea one to compute the theoretical. V;.JXia.ncf: f'or the Mac 

Arthur model. Thus by comparing the ob>ilarved v~ianoe to the 

expected vari<~oe one obtains h rL:tio and the closer thia r.~tio 
is to 1, the better the fit to the model. TI1e exveoted or 
t~J.eoreticGA.l y, riance is given bJ t:ie following expresdion: 

,. ' ~ ( ~ I. ~] _ ~P· S ~ L. ~a~ .i::: 1 S-A+I J S.,. 

The terms of the expression are the same as those given in the 

above formuliz: tion by Maci~rthur. 

The dett~iled resul ta of theae computations are given in 

Table i~o.6-l. lL:tios were computed for euch survey, each line 

of atationa and for neritic ;-nd oceanic t.c.reaa. 

For all samples combined,the ratio:; were: 

N70V-d:;ta - 1.69 
NlOO'B-df;, tE - 2. 06 

Jfl.OOU-drta- 4.29 
Pfiain group of nine apeoiea - 1.30 

These dat::~ ahow tl-.. · t the N70V-coUll'IIWli ty (and/or Fager• s ~-in 

group of nine ::>peciea) have <: bettnr fit to Muo' rthur• ·.3 model 

tht:n the 1'TlDO-nets. The N70V neritic and oce;;nic r:.~ tios were: 

all neritic ~.Fmples - 5.17 '1 all oceanic sunples - 1.55 . 
Further, the breu.kdown of ti1eae de ta by lines end Burveys Jhow:J 
th:~ t in eveq Q[:.ae (Table A6-l) the neritic r~ tios are higher 

than tho.;e o:f the ocean. 
'Mac.t..rthur (1957) hu.s :found good fita :for various cOlftelunitiRs 

ot bird;J, so haa Kohn (1959) for gai:ltropoda, and Turner (1961) 
for snakes. The mo _, t oomple te review on the Ui:ie of the model 

given 1!3 b.t Xing (1964). But the model has no't gone unchal.lenged, 

'Generally, food and space are the itema considered to be 
· divided among the species. 
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Raimton (1959) cit~a data fo'l" ao1l :~:;hropod.s ·whieh givea a 
p~0r corre-spo;ndenoe. M..~tu\rthur (1960) cone1dera o. ma,;rked devi
ation f'rom the e%pec,_te'di' .. lt.at.io of l a.a an indic:a.1iion that tile . 
St\1!tpl.ea, Ctmie .f't"om mtire· than One 1~ype o2t e:tl\tirGMent o.r C~ity 
whereag Hairston cl-ai:ms the opposite ei'fect; thtit. 1~., lll cott!bin:ring 

samples. from diff-erent e.o.rmn'W'ti ti:es Hairston got bettsr fits 
than when th~ $ample·e of· -onil·. _c·om:m.tmity were used~ ·He tn·ter
preted thia efteet aa n st,gn ot org:mization:,· that i~·t1 by :e.<im-·. 
billing ·aampl~a of 'tttO oonwumtties the O.t"BaniZ~tion: is 'decrease~ 
nnd h~nce incren.e·es 'the ratldom element vthich gives·. a better .fj;·t 
to :MacArthur•s .model~ 

Data ft'Om '!able A6-l have been presented it.1 1J.I'e.¥t•~able 36 
.in. an :e,ffort to . Qa :if the ·a~Urs·ton o:r MacArthur expls.nati,on 
was correct tor t~e ohaetognatba of the .,\gtll:hr.w current. 

f.ax:t .. Wable J8.. ·varianc-e r~,tio43 {obs:erved Vfl.riano.e/e~-eted 
variance for MooArthttr'•·.s .model) for (A) smnmer eurv:ey (B·) 
au tl.mln . GlU"V'·e;r a.11id (0) win tar Surv'fl7 9 N10V-d~rta. · · 

A. Summe-r S\lr'Vl&Y . ·.(overall m tio = ,3. 42) 
z:lkt ' - _, 

Sta.ti·Ott a.nd/or ltne 
of stations 

llurban 
Port Shepatone 
Port St. Johns 
:Ea;$:t London 
P.~rt Elizabeth 

'Mean 
Combined . 

· .a.a5 2 .• 19 
.., ... <IJIIIil!li_.~.., ... ,., ___ ~ ...................... . __ _;. __ L.!L.----~~l2---

J)urbau s .. '1l 
Port Shepa tone 2. 78 
Po-rt St.. Johlis 6. 08 
Bashee 1.11 
Ea.at Lo-l:Ulon 6.74 
Pert Alfred ). 01 
P:o:x-t Elizabeth 6,.18 
c·ape S:ea1 . ·4 ... 23 
. . lle:en . . . . . . ·. 5.:27 . . · 1~41 · .. 
- Combined . · . 4 .. 85 _ . . . . .l .• 36 . . . . .. ......................... ~~~ ........ -·-··-qp·~ -~--~ ............ tr'lli .. iillf ...... ~ ........ ~~~~~ ....... """!" .... ~-~~· 

a. .Winter i!u.n-ez 
Da:t>ban 
Port Shepatone 
Po.rt S t~ Johns 
Baahee 
East London 
Po:rt · illlred 
l?$rt Elizabeth . 
Cape Seal 

Me8-l1 
OQ.t.\biftoo 

(OVerall ro.:tio = 1.79) 
. ) .. 57 
.; •. 45. < 

6.02 
2.88 
l..64 
2.-08 
5,.()) 
4-.50 
).·65 
2.68 

-
1.65 
2 •. 02 
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Jy lumping the- data' an <Jv.eral:l rntto, ·ml$ obtained., t'or 
example.,. J,.42 and l;..J5 (:&ct.) for the summer and autumn sur-Veys~ 
respecctively:. :a, Bri.irstou·•e. ·view:, the lwnped nxtio .snould 
be less tlum the .meen o£' either area. for ~xx;tm.pl.e, compare the 
aumm.ar overall -ratio. of ]~.42 to the ll&ti tic mean ra;tio o:f 6 .. ~5 

va.lties· but it is not lese than either of th-em~ F3r th:e· an~ 
survey 1 · howev~;r; the OV'arnll rutio is lass than either mean 

. . . 
rtttio~ The ove~l ratio tor the :wiuter sutvey ll~.o betwee;n the 
-two •mean ra-tios. !has-t Hairat-nn•e .augseation .is borne ou.t only 
'1>8 the .data of the ~utumn survey'~' 

I .il!lterpret these: !r&:tioa as· indicating the diversity of' 
the env1~onment. SJ;Hi!C•ifio~~l.ly.; :i.t has been shown that the ner-
1 ti,o f.i1''l~~ ts mo:ra v.ariable1 in its physie.tu and biological parn
maters...:...thie is tNe for coastal areas in general (Flemmillg,. 
1957 )~ 'flle oceanic· are-::1.. 1-s~ of course;. less vsriable and mo.re 
·conetant~ The small·Enl· .ratio tor this ~rea would implY th~;t 
,compet;t.tion i.s by far r;o more important pro~ese in an. oeean1o 
liomtnuni ty than .in a neritic ·C·ommuni ty~ lienee, the gO'(Hi fits to 
the model .for the, oc~anic area. and ·the poor fits. tor tbe n~ri'Uo 

MacArth\tr '(1960} :fttHh-er elaborated <l:il hi.s model by a"ta.t• 
ing tha·t 1 t was. applicable onl7 to . equiltbrilm specetfls: Otllers 

(K:ohn~ .1959; ~er, '1961) l'.u.1\Te assumed this.· Ia cases• .Uke 
tl'ioee of the· chQetogna·~hs of the present studyl it ia~ o'£ :course, 
impossi:ble to prodnca censuses ovet- manJ 3ears to asoarta,in 
wh~ther the speci&.$ are i.n eq;uilib:ri'tmt or noit~ lio.n of interest 
was Ma.o.arth~'s (ib:id) at.t:"tem:ent that opportunietto species 
would not give g.ood Z}.ts to .. his model •. · Such speoi:es tire. tho~e 
that respond quickl,y to ·envi'mnmen. tal erumses~ . Certainly so1n.e. 
of iih·oee <)~tognath. epe¢les ~rhidh inhabit neriti·C or m.ix.ed
wat.er' (eg •. S", enfl.atal S~ 'bed:ot1~ E:~ RliCifioa and. S:. ~b:u~rt~) 

f:ulfi~l thiS dei'init:ion~ · FUrthetmorej the:ir .r'e$J;Gne·' to env:i:z ..... 
onJZ1entn.l eh~e·$ is p:t'eaumab1e . through :reprGduetion (r\t$ ·ma~ 
Arthur state a) QS thQ n:~ri'ttc 1n.&iv1.duale ·Of' 'the ~bove .fo'U.r 

sp(ln-:iee cQntatned oilitti.ficantly ao-re eggs then eorrespondin$. 
otlemi<l' indi~.dnal.S · (section 4 )..: ~he po·in'ti ·· is t the neri:tic 

area .1& auinlT chat-t11eteriood b~ opportunistiC: species, for which 
io:!.'l1pet1~tion .i$ a rela,t:lvely untmportt:nt. foot'Or in thei.r 41atri
lrution (s~-e also Ru:tchiaeont· l95S' and fugitive species)~ henee 
aaeb. opeciee woultl not gin good fits. to rtrac~rthttr•$ model- ·. 

. . 

v:ihieh tl1ey d:id .not.: Convers-ely, the. oeenAie area is relativeJ.y 
at:able and. chta'.aC-teJ"ized by equilibritm); species· whioh &ive · s~od 

fi·ta for l!&.cArthur'c mcodel~whlch they did. 
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Tb.e ·data from ~i tb,e·r of. the NlOO-neta gsve rather poar 
.. 

f'.i ta to. I!e;eJi .. :r~u~·· ar ;model.. · Bect:w.:ee :it has l)e.etJ:· ShQWli that · 

th-&se nets o~pt:ur::t:td onl.;r P~il:"t of ,the populati·o:n of the nhaett)

gnatlit.S {the l<ara~r .specilnen$) ~d be'Oause th1l:Y wte:re. not flsl'utd 

ttu.:>oiigh the entir~ water :~olumnt it is felt that. their varlan.ce · 
with ttlle f&neArthur' s model. ie a re!llul t. of the.ir inadequate sa1J.lp'-

11ng o.f the co~ity, (see ·also, King, 1964):. 
. . . 

F. . ».i~<:ussi.an .. and CQnclusi:on:e 
!:rlHJ :SiQ!ifio~ee pf a 0F>1lmllHt1t;t ~~alzs;i'$,) 

It has ~een the thes-.:ta o:f the pre:oen t wo:rk th,ss:t. a ~olllmuai:~;v 
~ais yi,elda. b3 it.a· ver!f n-at'ure, more inform.ntion on 'the . . . - . . . ' ·, 

distributio-n and abundanae O::f v:a.ri-ous animal species mtd on 
their ;~h;r&iea.l enviro:nmen t than ·O'Qli!d be ol>tain·ed by consi:d~lt
:i;q these aepecta s.~para.tely,. 

It should be. etaphas1ee4 'tb:a.t thi.s apprGach . in no ·w03 • . 
n:voia3 the eta:dy -o;f tlle p:roper:tie'S iif the ind.i vlC!ttt'tls species, 
1n<l~ed, :the· lm:!k of thee data, prese11ted here, have ·be.oen gathered 
for et~ch · ~pe«rtieil'!l in the ·t!Ntditi<>>rlal and .d..aseript:tve ways ef' the 

autecol-ogitd~.. The· differenc·e o:f approach lies ·Only in · th.e man• 
ner in whi.eh ·tl'le data ar.e syn·thesi~ed. 

· 'fG expond an this point.,. but tt$t te belabor the· dam c.l;reaU, 
p-x-,esent$d, eonstder the· :folli11win.g speci.f':ic ~~ple45,. :Of the 18 
specie:s of cl'laetogntrttha found in the research .area.:~ nitte ap$CitilG 

followed" ·as ind1ca.ted by tneit ·dietrfbttti:on md ahundo.uoe:; the 
< • 

flow-tnlttem of' i:be Aglilb:<lrs (t:u~rentt and fo-r t..'loae species . whiCll' 

did .not show this .eff~ot .. tbe tm:planation .was f'otmd to be eitb,e.r 
due to a deeper verticf;ll di~stribtt'ti.on"' O%:' distinct ll.oriao.ntel; 
dlr:ltribution {£or the r;:.,fU:"i tic species}, .·and/or gen;~lral ra~ ty .. 

!rhere wa..~ no way .a, p~;iori to suggest this oonelntion between .. . 
tb.e s,peeies distribution and abundance ~d the 1\7dtogra.phic&l 
cond.it.ions. J?itrtbsr•, ;:o s:uggest sueh bap_f>-enin.gs by. using· ·One 
or Qnly a .few >Gf' the speei.es would hn.ve .been impoasibl~ .or,, at_ 

.:.t. 

the most., veey ut"·a:te.na'ble. '~is" of eours:e .• h~~s ·been. realized 
b.y m.ang w.a:r;kera (Frw.llu3~t 1.9552; Bary;, 196.3 A._. :a# Q and 1964; 
Johriaon: and ]3Iirrt:on.,, .lJ6J,, eta-;.)..- Bttt tl:t:ese worker;;; have UJSed 

-, 

the ~ommtu'lity concept o~g ln en tmplici t ttl~'!/ an.d he:ve not 
:tdentifi.a:d th0 exis.t1ng, ·Colnmmli'ty by ol>~'cfct.i:.'ve teGbtdques,.. . Tellis 

haf;;l noi; hindered the value c£ their work, but .it m~,- h~ve d'e
:ere~ed the scope or extent .t{) wh1cl1 theil:" da~ migh~:, have 
applied. '!'nus in the present study t · comm.u,ni ties '0'1! g~ups 

were td:entif.i.ed;~ e:nd tl'l.ese gr.ou.ps ehow~d a ~strikinS ~orres
pos:tdenQe . to tl1e diai.'t':'iln:rtion ~nd abundanae ot th.e ind1Vid:u.al 
speciaa which ~de them up (Speci:fic:all,y: a gro-ap o:f nine 
spe:c).i.-&s. of' oee~"'lie · tmd ~pipl.anktonic pre:fe·~nces; a group of 



tlU'-ee mi:x~d-water ~peei~Hit• and: an aGsoeiate mesopl:~tontc·· 
sp:ecl~s),.. fhis cStJ!<?ngla' angse~:rtS' tha~t- the· spe~ies· wex-e rea-G:t• . - . . . . . ' . ., . 

!net Biftlila:r-ly tQ tlleir env;iro'lUli~nt ~hir:b flnu.+a. not h&Vt1f: be$:rt 

prliii~t:~d $ priori.. In nddi t:1o~ feeund,i t;v was t'ou.nd to ·b$ a 
· f'WJ.ation -of the ~urt~ent o.f. t"'ne ·indiVidUal sp~ies and thi_s .. 

. . . 

waa ... in tura· ·EtXtr~mel3 cloS'~ .in ~ment. wi.tth ~r.te a,hove~ntioa•-

ed ~np!.n.ga,. 

:tt .. 1$ approprta.te to :manti()~•· at. thi.s- t.ime;. that tilven 
tho~ll a, ~!lii. deal· of $·t;\.t1Ed'~1;ary E.tV1d&llffS :em-e-rged Which .'f(lV- -

Qrea the u*e Gf' ·t.b~ co~itq .oonee;Pt, in the i11 te;epretation ;(}f _ 

,an_~ -distri-bution ~d. t\·tmnda.nce., the· sttudy is aa :tnoompl.eete 
. . 

one, w1t-"h ~ unexpl~$'H poas'ibilttie-Eh· Ae:id-e :from. the -elemeil1r-
Q;f ~laesQe• so:rne · o.£ th-e ae£ici·tmeri·t¢s are ~· .fo.t~ows: ,(l) i\.:r~t· 

· :fic,mJ.. VGX'SU.S nat'Wl'~l groap~a"' Probabl.J' no g~ups wUl rever· b0· 

... ~he"' nat~.a1 group, this i.e du~ •to· mo.n;r th1~s aaong which. ,are 
the· type of s~~pling gear nsed (this Wa$ 'Qanf1xmed by the: dif
ferent groupe rome~ f~ t;hft -datia of e:aeh. .tttrt) t the maY:ntJoe:r ot' 
1$ml'lpliflg · (v~rtioal,. olJliqu~,. bo-rj:eontal. and time- o£ Sl'!tlaplin.g

d~ttmc,. ~to~), the· organi.atns aam~1ed (adults, ,juven1l$9~t mobUe 
f¢cms• etc .. ) e:t~.d etc. (:2) Implied phfaiol:ogi·c(al ~·"ol.f>gy ... _ ~o · 
Mf:1:'i'be t:he differ~nc-as in -tlle diat:ribtt;tion. tiad; a;bu:nd$'1ce. be;_· 

~een •o s·peet~.s ui mEl'~$S .(tlf: their v-erti¢·al diat~illuticn: 'w.?.d/ 
or reprod:ue,tive habits:., ~ate: .. * says .n:e~tn~ng ·,about the p~ai~la·-· _. 
i:c.al or eeas<Jry liie~b.aaisms whidl woUld ee~em _·to ·'be n~es'$ary t~ 
ias•re the aepara;ti:on o:f 'the t:tpeciea t~4/or cu)m,m.uniti·~s 1utn .. 
the vs.riou& 'tqater ma:sses o::r vertical lev-el£t;,.. (l) l:toss of in-

fQ;rnw.tion.. ~e oommurdt,y C(tneept has been selrerely critis1Z:eu _ 
:because it ·.~ends to bl-end til~ dist:li.milGrl:.t:t,•es, of ·a-el.~:ted ape¢'iea 
into iBi c'Cmmon p~tte'na and ·hence ca.r-14Ilot adequate::t; disrsec;·t out 
th~se exiJt~~bg dif:te~anees-.. ~he FS$er-teehnit~;tae i.ts(il£'_ is ba$e.tt 

mai:nljt 011: the prsr~U!iilce tmd ab:sen:C·S ~of G. ,$pecies OOQdC83 no·t ta:k:e 

into -~onsidErlNltiGn {tniti;.ally t~waf"} th:e d1ffer-e-ne~es. between 
the a.bund~C-e$ of the. spe~i.ea!f htttt,Gr the ro.l.e of ·~h:e 1'\e~ 

. .. 

-speei~a is molJt .lik~ly tG b:e ~~~~~~t:~~te:d ~d to $~W' th~t suCh 
$pee1.ea are "lesiiJ bipt;u:~t_ant!ft·;:: ·. tbeir rs.rtt7 ia q~it~ wron_g. · 
(4) Stg;ttsties ~:d 'their u.se:fu;lness.. It has. been. Shown that 
manu of~ t~t·e $ta.ti,:~rtics., ge.th~reii fer each e~e1$~ 1 were .inrut-
-equte and usually .toll-o~d the in£onn~ltiQ!1. in:rpli-ed f't>Qtn ·the 
spec:i:e.s relative ·fi.bUnd~~nees-.. (5) Seasons ta;nd. s~cies /P"OUpf!l,., · 

·2tte .exp:ressiR:fn o£ ,g.rou;ps .fr~ the data of e~.ch surte7· was''~ath~:r 
un:sut.tstacto~ .and tbe eonespttnden,oe be;tw~en t.h.ese groups· and.· 
'their env.tronmen.t ili'as .no't $ _goed :ro~s viaen· the. cotabtned data w~ 

tt6e--4. ~is mq suggest that the F~r--teehn.iq~e 1s' limi:ted mad 
n-~ed$ .a minimal. uwn;'b;e:r of santpleii to' wG:rlt with s:Q t:J.$ · to prodace 

rt1!asonable ~su.ts... fb1s probabl)T applies t: ho.wav~·nc. t<J {;tnjt 
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groupinfl. t~cbntque ·.thu.a !e:r devis~d.. (6) · Aiiul t and ~venil:e 
data.. It. is prebabl3 a . tmism t:hat adults· and j:aveni;les :have . 
·different: f'till¢.t1o~s in. a>·commu.n.ity;, ind..e:ed• 3tt0·t from tha1r 
.size diffe~ncea ~alone tbie 'C~uld ·he de·d.Qcea. Adults waN di:t
f~r&n'tiateii trem. 3n'V-£Uil.iles.t· in the prea~nt studi":r· .aol'Sly on ·the 

. > '·. 

basi$ of tl:H!' presence ot ota.ries and/or selnin:al -vea:twolEis. :»to.r .. 
'the moat ptuttt this ·is quite aati~1tactoey but oeeas-ionally a· · 
specimen. would. be found whieh ~;'f® by 'tQ'tal .leng_th atioiib·tedly· 
.an a4u.lt but it possessed no · reproau~tive stnc.tu:res... !hough 
su-oit ~- s~r.d.men was ·classified as a iuventle, .its con,ditlon Wf/,f!J 

.mo.st :probably that betw.e:en t~ally reproductive state~.. · !i!o te:- ·. 
. . 

so.lve· this 'ttould i"~quire th-e control. o:f a :taborq,ts:ey study but 
it ntiifhir'·be al'SO dol'l.$ b7 more eaterns:tve s~pltng~ · ('7) . Pecun.d;it;y 

·as·aumpttone.. 'i'hese 'b9.ve lw.:en diaettas~d · J"l'(ntiot!aly. · This t~p

pr~:::u~cb, seam~~l to ·be a. irromising one, and ·ainoe the e;J5ence of the 
aeienttf.io :m(;rthod ie to praeure more p~~"Z:ise infomD.:tion~ but · 

. with l·esa w.o:rk ·(ii' pa$ible),. thie technique· se~WJ to · f1ufill 
sufdl pre;,toeqUi~itestc.. The quest:i:o;n now is ju~t how clo.se. and ·ii:Olt

ft.den.t is th~· ¢ol7r.eltrtion betwe·en egg aum;b~rs pe·r individual 
mid environaental oon·d1tio.ns•,. (8) Ite1;rttspe.ettve ~alyais .. 
'!he· analysi$ tor thia study has· been ·done in ratrospect .• , tJtat 
is~.. t'tft·ar th~: a<rtttal :iump¥ng pros.r~m was ·completed.. Wi-th ~· 

· C'an.certe.d e.f:fo.;.rt by all. t;;'$:ople in:\rolv.ed a samplin;g px:-ogram <lOttli! 
:: .~ - . . 

be 4en.sed ·to ~l:ilainate built in, bias. F<J.r ex-fAmp.1e •.. it eould 
n~t be dete·tmiu4. whieh fe.:e~tor--:f()od or tempsrature--we.s the 
prinu1ry tae·tor' beld.nd ,egs 1"l'raiiuct1on (StO'ne,. in pr.ess }.. , o~e,l" 
'i5"tudiea (Dee.fSfey; 1960) lm.v~ demonstrated the ~port~e ot this 
by ahowing ~. ·b<ftto~· co,rrel.attt>Il exiats between .&Otlplankters ~ad 
tha:ir en:vi.ronni~nt~l conditions,. ·5. month p:riQ:;r ·to the;;~..:· aotu.e.l 

· · · llie · · . . 
(J:Qpture. of the b'e'$?3113 than to/ environment .~t .the time of ··ca,pt~e. 
Q..qt!p!lwait?£ o·ompa.ri.J'.lons. . 

. . 

'Throughout the ·presentation o£ the .reau.l t~l th.e .a. a ta w~re. 
orge.n1z~a 1n.to two m(.~~or parta..;..,..tho'u~ from the ne1r1 t.ic ara:a a.nd 
those frc.m the ooean... 'It :is <xppri)priate nov; t.o compa.r,E.l 'tbe 
c,ommunitiee of ·eo.eh area.. -•._: 

To be,sin, in ape.t:ies •c·ompoaitl:on.. t.he:rB~ w&iti reallY o1tl;y · on::e 
:ehe.'e.tognt~.th ·coJllil1titi1~f and i't was ,:found .in bath :ere-as.-· · ·Thi.s,. 
commiUlrlty' ¥16S made i4P· Qf th.Ose spec.i.es :whic·h fvr;Jled th,e VUi.OUS 

.groups from the N7oV-dQ.ta lfor f;.l'l eurvews (see se'ctiol'l ,l).. A 

tlotttpi!rieon of the C<t;)mmu.nity atr..tctu.re .of. botll a.t"e~ demonst~~t.es 
· this; during s~e:tt and. ftutun~u eoadit1on.s the a·pe.e.ie.s ,makeup Qf 

{ . . . 

-the ·two ar:eae was. e,~sent.ially· · ti.le· same. (uaep·t for · th~ deeper-
W3.ter spec·:tes). A q~iCk: · 'Wf4' c:f. seeing t~s .:is 1f.O}~X~i:n-e 
{Table A6-l.) the species numbst'a f'or each. J.ine tor 'each area., 
An tilridg;e.d fom -ot thia ia gi van in Text-1'a1al.e l9\. · · 

-
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~e1ft-'r~ble t'• .. Sp.eeies compoai tion £o.r each li!le of station$ 
per su:r;ov;ey derived from ·~able A6-l) .. 

Line. of .SUJqm~~ ~t\rV'el Autumn S,urve.z:. Wintet Survez 
!.,!ati·Qne, Neritic .. Oce~.1c , !leritie Oe~_anie N-eritic ,Q;e-eanf:c · 
.D\lrb,an.,. 10 -~-· . ;11. , . . 1<t ,.1~ ...... ,lQ.. . . 1·5 

ll ., ... lA . 5 .12,: ·_. · .. 
I - , ... ;l; W F - t . . 

Port Al:trod · 
..... _ _-- - ~ - ' - -- - f hi§; 

O . ·6 I 14 , .lJ . . 9 
lJ, 1~ .. . . 14 ' 2 ' ~l- .~ 

·- :-·-···- of' l . .t·,·· I - .12 ·--~. -""' •• ? __ - .-.., -
Mean number· 

-of s:p:e·cies l.l 10 14 ll 

Howev.er, markecrchunge between the two a:reos, tn their species 
nitUteup, .ie ev.tdent during the winter au.J:"V'$1'• ~ie is ft\)t to 
say that the~&· were no sh~p diffe:renees :in .abundances ·~ong 
the populatiort of th.e two .a-reas (section 2 demonatrat~d this 
sspec.t) anr.l thi~:l point$ up the f'act. that structure ah<ndd be. 

. . as • . . . 
· eonsi~d in/diverse or V3ri.ed wa.t;s as pcssibl-e .• 

!lever:theless an ana.l.ogy ··can. 'b~ .made that the happenings 

.in the neritic area constitute a $~rl or t¥;pe of 'succession. 
S~r and auttm!ll eon.CU. tiona maintain the :tiel:in.lrut11 eolMlU.l'l.ity 
?lhiOli. is almost OOGtanio in .structUre (but not quite) and th~ 
winter Q.ondfti>Qns causa a breakdown of thia ;••clt.max'• .·community 
to' ·a. e..Ommun.ity JEftri.c.t:iy neritic 11'j. eh~oter. tllat is,· a pre
ponderance of EJpecies which can withstand. the changed..e:ontlitioD:s
and then. the pat:·tem. repeats itaelf. 
Intra:- .. aua. Inte~J2~s.;tt~. R~l.atio1u:fhi;es 

!he em.phasi.s ha.~ been made, up until now, that the v~ioua 
eha$t,ognath spec.ieet 'rir.tich' :c-o-occur,, tU"e reacting td.ntilarJ.t· to 
their enVironment.. ~'t tbe point can l;>e· made now· tlw.t apeci.es 
'which are· morphologically and fu.'fletionally eimilar·~oul.d s~ 
some limi'·tatiAlllS in th& degree o't av-eriap among themselvee. In 

· ~h.'ort .• what .are the ·provisions tor tne ooextet"enee of :the. ehae.to~ 
gnath species. 

~bare ilre marur (a:ee seet.ion 6) and theae. tncl.ude: · 'diffe~· 
.. ences tn horl£onta1 41stril.iution; differences in ·vertica1 di~.;.., 
trlbtl:tion; d1:ff'erenees ln. abund£Uloee; difference-s in :ep.ec:it>s · 

Size·; di:fffJTell(H~S in orgfm.islnS Used tiS prey; and difference~ in 

the p.opn:le:.tion .ccm.pos-i'tio:n. 

hture. Work 
F:uturer work should be. done with the present result·a tJ~,eting 

as a guide,. 
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(1} Sampling at each st.a.tlon should be done With multiple nets; 
with clo.sing nets ~:t fiJllW\llel' intervals. say •vers SO metcars.; to 
a sreater depth* SOO ma.tera -<>r even 1000 meters; during ¢f'qti.me ·. 
hours only; repeated t:~.ore often, pe:.rtinularl1y the. pnysi<Hll da~a. 
say at :mon.thly iatsrvala; C~(tsl.ng nets used abovtt: nnd. below a. 
sharp the.r.mocline, for· exJ:~.mple, up to and from the 17:00 isothem .. 
(2) More population pa):'F.ttn:eter~ should. be· attempted rather ·thM 
striot:l¥ distribution and 1$.bundrinCe.. fhetHl ''ould ic~1o·lude pop~l,a..;. 

tion size {morphologiot\l st;racture) differenc~s-9 repx-oduotitte 
diftt.1JrentU~$ and te.e4ing .differenoea. 

(3) Ftnal4t.; tb.~ studf a~d eqntinue to -add other·.plbnkton 
groupe t:o the ¢omm;unit:y• ":Chat ie, mor~ 6J"llll,ps should be analyzed 
so. as . to ~hieve a truly comtmm.i 'tJ' viewpoint. 
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Figure Al-l. Station locations for all surveys of the 
Agulhas current in 1958. Those marked with an o were made 
during three surveys and those marked with an • were made 
during two surveys. Distt.:mce between stations ·was approx-
imatel;y 20 to 25 miles. ·· 
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Figure Al-3. Stations locations and numbers for swnm.er 
survey of the Agulhas current in 1958. Neritic stations 
are enclosed by parentheses. Dist~ce between stations 
is 20 to 25 miles (Data from Zoutendyk, 1960). 
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Figure Al-5. Dynamic topology - surface to 400db. for 
eum.rner survey of the Agulhas current in 1~58. (Zoutendyk, 
unpu.lblished). · . 
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Figure Al-I.· Station locations and numbers for the autumn 
survey of the Agulhas current in 1958. Neritic stations 
enclosed by parentheses. Distance between stations 20 to 
25 miles (Data from Zoutendykt 1960). 
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Figure Al-9 C & D. Temperature profiles for Port St. Johns and 
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1958. Neritic stations enclosed by parentheses (da.ta from 
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Figure Al-11. Station locations and numbers for the 
winter survey of the Agulhas current in 1958. Ner.i tic 
stations are ..... enclosed by parentheses. Distance between 
stations is 20 to 25 .miles (data from Zoutendyk, 1960). 
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Shepstone lines during the winter survey of the Agulhas current 
in 1958. Neritic stations enclosed by parentheses (data from 
Zoutendykt 1960). 



-18-

STATIONS (67) . 68 69 70 . 

FJG·1-13C 

TEMPERATURE PROFILE 

°C FOR PORT ST· JOHNS 

LINE, WINTER SURVEY· 
.NERITIC STATIONS ( ). 

, -20 MILES .• 

100 

200 

300 

400 

~----------~L---------~~------------~------------~ 500 

STA TJONS (71) 72 73 74 

METERS 

FIG·1·13D 

TEMPERATURE PROFILE 

°C FOR BASHEE LINE, 

WINTER SURVEY· 

NERITIC STATIONS ( ). 

• -20 Ml LES • 

100 

200 

300 

400 

~----~------~------~----------~------------------~ 500 
METERS 

Figure Al-13.C & D. Temperature profiles for Port St. Johns 
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Figure.Al-13 E.& F. Temperature profiles for East London and 
Port Alfred lines during the winter survey of the Agulhas cur
rent in 1958. Neritic stations enclosed QY parentheses (data 
from Zoutendyk, 1960). 
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! : : ~ I : 2 3 4 I 

I I I I I 

1 
I I I i I 
I l l I I 
j I I 
I I I I I 

5 I I 6 I 7 I I 
I I I I I 

8 i i 
9 i 10 i ; 

I I I I I 
.I 

I I I I I 
111 : 12 l 13 I 14 : 15 : 16 

I 

Range Median ____ _ Range Media_n ___ _ 

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 
I I I I I I 

:17 18 19 
I 

20 
I 

I I 

I I I 
I 21 

I 
22 23 I 24 I 

I 

I I I 

: 25 26 27 I 28 I 
I I 

! I ! ! I I : :29 30 31 I 32 I I . . . . 
I I 

36' J ~ 33 I 34 35 ! I 

I I I I 

: 37 38 I 39 I 40 J_ I I 
I ! I I I : I 

: 41 42 43 I 44 45 I 46 I I I 
: 

! 47 48 
I 

49 I 50 
I : 

Range -----Median 
Range Median ____ _ 

WINTER SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 
! i 

59 I 

I 

63 I 

I 
67 

I 71 

78 
I I 

82 

84 _i 

192 

i ! 

I 

I 

l I 

: 
I 

I 
I 

I 

: 
: I 

81 I 

83 
I 

! I 

I 

91 I 90 09 I 

Range---
Median ----

I I : 
60 61 62 I 

I 

64 ..l 65 I 66 l 
I 

68 69 70 I 
I 

! ! : 
72 73 74 I 

.I 

I 

77 76 i 75 I 
I 
I 

80 79 
I 
I 

85 
I 

86 57 I 88 

Range :Median ____ _ 

i 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 

: 

I 
I 
I 

i 
I 

I 

: 
I 
I 
I 

i 
I 
I 

j 

I 

I 

_l 
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Table Al-2. Mean te.:nperc.. tures 0 0 for up per 1QC.: meter3 
or less !or all surveys of the Agulhua current in 1958. 
Compare with Table Al-l for station numbera(ZoutendJ)t, 1960). 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: I i i : : --. 

Durban I 22.81 I 23.7 I 25.91 I 

I I I I I I 
Port Shepstone I 23. 5J I l I I 

i I I I 
I I I I I I 

Port St. Johns 
I 22.ll I 24.3 I 24.8: I 
I I I I 

i i i i i ; -, 
East London I 19.51 I 24.2 I 23.31 I 

L. 

I I I I I I 

Port Elizabeth : 18.1t 21..8 l 23.7 I 22.8: 21.4121.0 j I 

Rangel). 3-25. 6 
OTerall•HnUU'ill:l ~o. 9 

Rangat8. 4-27.1 
Jverall:-,aauua 23. 6 

AUTTThn-1 SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : I I I 
I 

24.4 
I I 

Durban I 24.51 I J 24.61 23.21 
I I I I I I 

Port Shepstone I 24.41 I I 24.4 23.9l 24.1.: _j 

I I I I I I 

Port St. Johns I 21.8l I I 24.0 22.8l 22.4: I I I 

: : : : I I : I 
Bashee I 19.11 I I 24.2 2).21 22.61 

I . . 
' i I I I I I 

East London t 1.9. Bl I I 23.8 22.0J 20.7J 
I I I I I I I 
I 19.0: I I 24.2 I I 20.5: Port Alfred I I I I 22.01 
: : : : : I I 

I I 
Port Elizabeth I 16.9119.5 I I 23.1 I 22.61 20.8120.6 

i I I I 

Cape Seal : 17.2ll6.7 ll7.5 !16.2 
Rangel.O. 0-24.6 Range 19. 2-Z2!! 

Overall mean ..asa 12·! Overall- •u:n: Z.3e ~ 

I 
I 
I 

I 
I _, 

I 

i 

--. 

---' 

WINTER SURVEY 
Oceanic Stations 

1 4 1 2 3 4 
I 

Durban 20.2 1 
I 

Port Shepstone I 20.11 

Port st. Johns 
I 

16.41 21.0 
I 

Bashee 14.8 1 20.8 

East London 20. 

Port Alfred 
I 

14.9117.0 20.0 

Port Elizabeth 20. 
I I 

Cape Seal I 15.4114.3 I 
I 14.7 lb.l 

Overall aean 
Range 9, 6-20.1 Range18. 7-21.7 

li!IJtfth 16. 4 Overall aeanJD'In 20. 4 
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Table Al-2 (Continued) 

ALL JURV!:YS 

Neritic St~tiona Oceunic St~tions 

Durban 23.2 

Port Shepotono 22.9 

Port St. John:~ 20.4 22.9 

Baahee 17.0 21.7 

Eo.at London 18.2 

Port Alfred. 17.1 21.J. 

Port Elizabeth 17.9 

Oupe Seal 16.2 

Range 9.6-25.6 ~8.4-27.1 

Overall L!ean 22.5 
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':i:c.blo :.J.-1• ~C--·1Cl"...;.turo v. luc.; oc .i.'or ..;u:= :cr ..Jurvay 
o .;.· ·we . ·.:.S ..Ll:L ; o:A.r-J. c~1 t 1:1 1 ~:; u : ( . } .. ·;; .; ll.i:':.L ... co Q --llu 
( .J) :.:/:; 100 ::.ot~r...; Zur oc;:;. '!lio .r:;, :ljion ... ~ nt:_. botto::1 
~ozo U:Jl""i tic Jt_·~ion.:J. Co: :~) ... ro ·.11 ti.1 ::.', J.>1o :U.-1 .for 
.;".;· .tica l'tLlbor_;.(:~outcncyL:,- 1950 )0' 

(4) Surf; .co 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 
I : : i : : 

Durban 23.01 I 2o.Q 1 27.11 I 

2- ,..1 I I I I 

Port SheEstone ;.o: I I I I 
I _1 _1 _I 

I I I I I 2 .. 5 1 I 2S.4: 25 .. 2: I Port St. Johns )o I I I 

2lof}: i j I i 
East London I 26 .. 11 2f;..2 1 I 

I I 2- r. I 3 B I 2':'1 I 
Port Elizabeth i 20.7:2~.3 

I ;Jo :.> l 2 • J .c:..o2J I 

Range Range 

4 

: 
_! 
I 
I 

_) 

I 
I 
I 

I 
I 

2l .. 6J 

Median _____ _ Mad ia_n ____ _ 

(~} 100 notcrJ or loJ~ 
Neritic Stations 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 
I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

Durban 

Port SheEstone 

Port St. Johns 
! 

Bashee i 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

1 2 3 4 

: : : 
22.01 I J 

I I i 
2C.5l I I 

_j_ 

I I I 

1£.3: I I 
I I 

I : : I 
I I I 

I I i 
l7.(. 1 I I 

I I I 
I I I 
I I I 

: : : 
13 .. 3117.5 I I 

I 

~ 
I I 

l : 
Range --------
Median -----

Oceania Stations 
1 2 3 

I I 

22.3: 
I 

19.9 I 

i I 
I I 

_j_ _j_ 

I I 

19.7 20.1: I 
_j 

! I : I 
I I 

I I 
lU 4 1 Q 0 I f• I -.-'• J : 

I I I 
I I I 
I I j_ 

I : 
19o7 I 

: 
19.5 I 

I 
28.7 I 

Range 
Median 

WINTER SURVEY 
Neritia Stations Oceania Stations 

1 2 3 4 1 2 3 
I i ! ! I i 
I I I 

I I I 
I : I 

I J _)_ _1 _l 

: I 
I 

I I 

I ! ! 
I 

i 
I I 

I I 

t I 
I I 

I : I I 
I 

I I 

j ~ 
I 

I I 
l 

I 
I 
I 

Range 

4 

..J 

j 

I 

J 

l 

18.6 
! 

4 
I 

i 

I 

__L 

__i 

...i. 

Range --------
Median ~edian ________ __ 

------
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~able Al-4. Salinity values tor sumaer survey of the 
.Aglil]i&8 current in 1958: (A} at the surface, a:nd (B) 
at 100 meters., for oceanic stationat near bottom for 
neritic,stations. Coap~re with ~able Al-l for station 
numbers Zoutendyk, 1960}. 

(A) Surface tfoo 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: 1 r 

Durban I )4.,;9 I I 

I T I 
Port SheEstone I 35· 3! I 

I 
I I I 
I 35•2: I Port St. Johns I I 

r : I 
35·2: East London I ! 

Port Elizabeth 
I I I 

: 35. 3 l 35· 3 ~ 

Range Median ____ _ 

(B} 100 ae'iere or lees ~ 
Neritic Stations 

1 2 3 

: : I 
I 

Durban I 35.11 I 

I T I 
Port Shepstone I )5.,3! I 

I I I 

St. Johns : 35.4: I Port I 

: : : 
Bashee I I I 

I I I 
East London ! 35.4! I 

I I I 

4 
I 
I 
J 

I 
I 

I 
I 
I 

: 
I 

I 
I 
I 

I 

• I : I I )5.;4 I 35.;4 I I 

I I I 

: : I 
I 

I I I 

35.5 : 35· 3 : I 
I 

I i i 35.5 I J5.5 I ! 
I I I 

35.4 : 35. 5 : 35.5 l 
Range ____ _ 
Median ----

Oceanic Stations 
1 2 3 4 

I I I 
I I I 

35.4 I 35.4 I I 

I I I 
I I I 

I I I 

35.4 : 35.4 I I 
I I 

: I : I 
I I I . 

' i I I 

35.5 I 35.4 I ! 
I I I 

l 
I 
I 

I 

: 
I 
I 
I -. 
I 
I 

I 

J 

--. 

i 

Port Alfred : 35.1 : 35. 3 : I 35.4:35.5: 35. 5l 35.5 i I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
Bashee ! 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth ! 

I 

Cape Seal I 
I 

I 
I 
I 

I 

! 

I : I 
I I 

I I 

: ! 
Range ----
Median ----

I 
I 
I 

: I 
I 

I I 

Range----
Median 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 
i 
! 
I 
I 

I 
I 
I 

I 

! 
I 
I 
I • I 
I 

I 
I 

I 
I 
I 

i i 
I ! 
I I 

: : 
I I 

I 
I I 

i I 
I I 

I I 

: I 
I 

I : I 
I I 

I I 

! ! 
I I 
I I 
I I 

Range----
Median ----

Oceanic St8tions 
1 2 3 4 

T I ! 

j i 

I 

i I 

I I 

Range Median ____ _ 

I 

I 

-, 

i 

--.-

__i 

J 
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!able Al-~. ! .. perature valu.. oo for au~ survey of 
the IiUDias current in 1958: (A) at surface, ud (B) a't 
100 aeters for oceanic sta'tioae, near 'Dottoa for neritic 
station•. Compare with !able Al-i tor station nua~ers. 

(Zoll1eaqk, 1960). 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
r l : ~ : 1 

Durban I I I I I 

I I I I I 

Port She Est one : I : : ~ 
I I I I I 

Port St. Johns 
I I I I I 
I I I I I 

I : : 1 I 

I 
East London ; I I I I I 

I I I I I 

Port Elizabeth i : l : : ~ 
Range Median ____ _ 

Range ____ _ 
Median -----

(.A.) Surface 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

1 : I I I I I 
I I 25.) l25.2 l24-. 8 I 

Durban 124.6 I I J I 

I I I I 25.1 l24.6 l24-. 8 I 

Port Shepstone 124.5 I ! I I 

I I I I I I I 

Port St. Johns l22.5 I I I 25 •. 1 124.4 124.2 : I I I I I 
r : : I : I I 

l22.5 I 25.2 124.0 l24.2 I 
Bashee I I I I 

• . I • 
I I I I 24.4 l2) •. 8 l20. 8' : East London 121 •. 5 I I I 

i i 
I I I I I I I 

Port Alfred l20~.6 I I I 24 •. 4 124.4 120.6 : I I I I I 
I I I 

~ 
I 

I 
I 
I 
I 
I 
I 

l 
I 

I 
I 
I 

I 
I 
I 

1 
I 

I 

: 
I 
I 
I 

1 
I 

I 

l 
I 

: : I : I l21.3 :20.9 : Port Elizabeth 117.5 123.3 : I 24.2 123.5 
I I I I 

Cape Seal ~18.0 119.4:21.3 121.3 
Range -----Median 

(B) 100 ••t•ra or leaa 
Neritio Stations 

1 2 3 4 
. i i : 

Durban ; 24.) I I I 

I I I 

Port SheEstone 24.3 I : l I : I 

Port St. Johns 20.5 I 
I I . i i 

13.5 i Bashee I I ,. I 

I I 

East London 17.9 : I 
I 

I I : l 

Port Alfred 11.0 I 
I I 

Port Elizabeth ; 1.6 .. 1 
I I 

12.2 I I 

CaEe Seal 15.5 
I I 

10.1:11.9:10.9 

Range---
Median ----

Range Median ____ _ 

1 
I 
I 
I 
I 
I 
I 

---' 

Oceanic Stations 
1 2 3 4 

: ~ I : 20., 121.6 120.8 l I 

I I I i 
21.3 :21.4 !21.3 ! 1 

I I I I 

20.o :21.2 l20.9 I I 
I I 

I : ; 
20.8 I 120.6 120.9 I I 

I I I I 
20.8 :19.2 : 19.9 : I 

_L 

I I I I 

22 .• 3 : 20. 5 : 20.1 : I 
I 

20 .. 0 
I . i I I 

I 20. 5 I 20. 5 l 20. 4 : 

Range----
:Median ----

I 
I 
I 
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Table Al-6. Salinity vulues for autumn ~urvey of the 
Agulh~a current in 1~58: (h) at surface, ~d (B) at 
100 meters for oceanic stu.tiona, near bottom. .for neritic 
,tations. OompuFe with Table Al-l for station numbers. 
\Zou•e~k, 1960}. 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
~ : : i i : 

Durban I I I I I 

I I I i I 

Port SheEstone I J I I I 
l I ..1 

I I I I I 

Port St. Johns 
I I I I I 
I I I I I 

! i I i i i 
East London I I I I I 

_L 

I I I I I 

Port Elizabeth 1 l I I I 
L _l J j 

Range ----Median 
Range Media_n ___ _ 

----
(A} Surfu.ce "• 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

: 
J 

: : I 
I 

Durban I 35.2 I I 

I I I 
Port Shepstone I 35.2 ~ I 

I I I I I 

Port St. Johns : 35.3 : I 
I )5.3 35.4 l35.4 j 

: : I 
I 

Bas he a I 35.1 I I 

I 
I : : 

35.2 35.4 135.) I 

I I I 

East London I 35.3 I I 
I 

I , j 
35.4 35.4 135.5 J 

I I I I I I 

I 

j 

I 

j 

i 
I ..... 

.J 

Port Alfred l 35.2 l l 35.3 135.5 : 35.5 l l 
. : : I I 

Port Elizabeth 1 35.2 1 35.2 I : : 
I 35.5 I 35.5 

• I I I 
Cape Seal ~ 35.3 ~ 35.3 l 35.3 1 35.2 

Range Median ____ _ Range Median ____ _ 

(B) 100 meters or less fa. 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
! i i ! I I i : 

Durban 35.2 ! I 35.3 35.3 35.4 I I 

I I I I 

Port Shepstone 35.3 t ~ _l 35. 3 ..1. 35.4 ..1. 35. 3 I 1 
~ : : I I 

35.4 35.5 I I 
Port St. Johns 35.2 I I 35.5 ' I 

i i i I 
Bashee _~_35.2! I 35.4 35.4 35.5 I I 

I I I I 

East London 35.3 : t 35.3 )5.4 I 35.5 : _l 

: : : I I 

35.3 35.5 
I 

Port Alfred I )5.2 I I 35.5 I 

I I I i I 

Port Elizabeth t 35. 2 I 35. Q ! _l 35.4 35.5 35.5 I 35.5 
I I I 

CaEe Seal ;35.ll34.8: 35.0 35.0 
Range -----:Median 

Range Yedian ____ _ 
----
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!able Al-7. Temperature values oo for winter survey of 
the AiUlhaa current in 1958: (A) at surface, and (B) at 
100 meterd for oceanic atations, near bottom for neritic 
station~. Compare with Table Al-l for dtation numbers. 
(Zo•tenqk, 1960). 

SUMMER SURVEY 
Neritia Stations Oaeania Stations 

1 2 1 2 3 4 

: i : ~ i i 
Durban I I I I I I 

I i I I I I 
Port Shepstone I I J l I I 

I __l _I 
I I I I I I 
I I I I I I Port St. Johns I I I I I I 

I I i i I i 
East London I I I I I I 

I 

I I I I I I 

Port Elizabeth ~ l l : : I 
I 

Range ____ _ Range ____ _ 
Median Median ---- ----

(A} Surt'a.ce :t~tU~wni 
Neritia Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : I I I I 
I 

21.4 
I I I 

Durban I 20.4 I I I I 21.7 I 21.) I 
I 

I I I I I I I 

Port Shepstone I 20.1 1 I I 21.2 I 21.) : 20,0 I _. 
I 

I I I I I I I 

Port St. Johns : 18.1: I I 21.1 : 21.3 : 19.9 : I I 

: : : I : I I 
I I I 

Bashee I 15.3 I I I 21.1 I 20.8 I 19.4 I 

i • i . . 
I I I I , I 

East London l15.0 I I I 21.) I 2l.lj 20.4 J 
I I I I I I I 

Port Alfred : 17. 9 : 19. 7 : I : 20. 5 : 20.1 : I 
I 

: 
I 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

I 
I 

-1 

i 

j 

: : : : : : I 
Port Elizabeth I 15. 9 I 16, 3 I I 20.7 I 20.5 I 20,9 I 20.7 

I I I I 
! 

Cape Seal ll5. 9 : 16.0 : 16.2 l 19.8 
Range Range 
Median Median 

~B} 100 meters or less ~~ 
Neritio Stations Oceania Stet ions 

2 3 4 1 2 3 4 

Durban 19.9 

Port Shepstone 20.1 20 

Port St. Johns 15.2 20.2 20.0 19.1 

Bashee 

East London 18. 

1).0 I 
Port Alfred 1).3 I 

I 
Port Elizabeth 15.4 9.6 I 18.8 1 .o 20. 

I 

Cape Seal 15.2 10.5: 10.7 14.3 
Range Range 
Median Vedian 
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Table Al-8. SalinitJ Yaluea ror winter SUZ¥87 of tbe 
:.gulhas current in 1958: (A} at surface, and (B) at 
100 aeter-3 tor ocew:a.ic .stationa, near bottoa ror neritic 
atations. Compare with Table Al-l tor station numbers. 
(Zo-atn4.Jk, 1960). 

S1Th1MER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: : i • : : I 

Durban I I I I I I 

I I I I i I 
Port Shepstone I : I : I I 

I I I 
I I I I I I 

St. Johns 
I I I I I I Port I I I I I I 

i i i i i i 
East London I I I I I I __. 

I I I I I I 

Port Elizabeth ~ t t I : I 
I I 

Range :Median ___ _ 
Range ____ _ 

Median ----
{A) Surface t/tt~ 

Neritio Stations Oceanio Stations 
1 2 3 4 1 2 3 4 

: : : I I 
I 

35.4 )5.5 35.5 I 
Durban 1)5•4 I I J I 

I i i I I 

Port Shepstone I )5.4 t I I 35.4 35•4 35.5 I 
_I I 

I I I I I 

Port St. Johns : .35 • .3 : I I 35.5 35•5 )5.5 I 
I I _j 

: : : I I : I )5.4 )5.5 Bashee I )5.) I I I )5.5 I 

I i i I I ' i 
East London I )5.) I I ! )5.4 35.5 1 35.5 ! I 

I I I I I I I 

Port Alfred : .35. 3 : )5. 4 : I I 35.5 : JS. 5 j_ I 

. : i : I I ~ I 
I 35.5 :)5.5 :)5., I 

Port Elizabeth I 35. J I 35.) I •35.5 

Cape Seal 

I 

I I I I 
~ )5.2 I )5.) ~ )5.) I )5.4 

Range----
Median 

Range Median ____ _ 

{B} 100 meters or l••• "~ ~ 
Neritio Sta~ions Oceanic Stations 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

CaEe Seal 

1 2 3 4 1 2 3 4 
! ! 

35.4 

35.4 

)5.2 
! . 
1 35.3 _i 

35.2 
I I 

35.2 

.35.3 

35.2 

i I 

I 

I 

t j 

: 
I 

i 
I 

I 
I 
L 

: I 

35.2 I 

I 
34.8 I i 

I 

34.9: 34.9 )5 .. 1 

Range----
Median ----

! ! i 
'\'}.4 3~.3 35.4 I 

I 

35.4 j 35. 5 1 35. 5 J 

35 .. 4 

35.5 

35.5 

)5.5 

I 

35.6 35.6 I , 
35.6 .3S.5 

I 
I 

I 

35e 5 1 35.5 l 
I 

35.5 I )5. 5 I 

i 
35.5 35.5 1 35.5 

Range----
Median ----

l 

i 

I 

j 

I 
I 
I 

I 
I 

-1 

_j 

_j 

• 

I 

..i 

I 

..l. 

I 



Table i-l2-l. Total individuals, for et1ch 'NGY' net u:;;ed, by reL .. tive ubundo.ncea and percentage-ranks. 

Tot~-Ina1v1duala Percentages of Total 

• I -~ -- - -·--- --· .... f " ... .&.1 ... V'V., &.~ .... VV.l-1 ·-- I 
S.enflata I I 

Ci4o l I ~81'5 I ""H'\(\ I I I I I I I I I ?;; A I ')!:; A 44.11 I I 

I ~ 
.,--

1qoa I 77o T ' I l . .. ! 

' I S.minima I lQ! l 8 A. I r:; , i (\ ll I l -+-- i i 

S. serrato. < l'tTt.'!AI!]Cf\ ., t I ~0011:~: t>581~~~ ~ 1.d. l?{¥,, I 
1.t , I I I I 

IACIFtCr"t " !: I I 17. 1 ,, a 1 I I I 

l I T 
2980 I , , r:t? T I 8 i ! I I P.draco L 7.15 I 1Q. 7 Q ~I I -- i ' 1 

S.friderici I I l568 I 2271 lA.47l 
I I 7 . .t I 1 1\ 

I I I I 
I I 1? 0 I I I I 

S. deci·pi~ns l : .. 344 I 1os T 26T I 6. 3 I 0 .. 7 ! 0 .. 21 T ! ! i i 

S.lyra I I 848 I 4.36 I 81 I I 
2 .. 9 0.0~ I I I 

I I 4. 0 I I I I ' 

.,, 'IS 
r 777~ 17~~· 5 kt I ! 0.1 I o .. o4 I ale b.ot T J S. reg/ne;Q:lecta ... AI~r"' 3. 7 ! Indi rid' 

K. subtilis l I 776 t 47o I 26l l 3.7 I 3.1 I iden wit: ed: ljuv enil,s,{ 
-t-- 0 .. 2 I '\..--1- ·- .A ~I .,. I 

: 676 I 827: 596 T I ! 12.1 ! JS .. o I 
._..,_ ·- -~- i I S.hexa:ptera I J.2 _i_ 

I ! +-· i 

S.bipunctata I I 493 l 9571 12991 I 2 • .3 6 .. 1 
I 1o.s I N70Yl 65181 I I 

-t-· I I I 

l 256 I 691 46 T I 1.2 I I I 

NlOOlt) ; I I K.pacifica I 0.5 0. 4 I -+-- i 

S.rob/ferox ~ -~~A I 260 t~~ 631 <s~ '572{~ I 
1 .. 2 -'- '2 

I 
4 A l N1oot:J 2289l I 

I I f 

S.bedoti I I 111 I. 198 T 68 T l 0 .. 8 ! 1 1 ~ 0 6 l I 8807! ~ : 
E.hamata l 

i 

30 I ll 0~ I I I I I 
i 0 .. 1 !0. 01 I • I I I 

S.pulchra I l 3 I g r at ! 0. 01! lo. o6 I io 07 I I I I 
-+- i I 

S.planctonis I I o I 0 ~ 21 I I I I I 
I 'J .. 02 I I I I 

s.maxima I r ol ol 11 ! ! I I 1 ! ! !0 .. 01! i 

~M-1.-a.~ I I I I I I I I I 
I I I I I I I I I I 

.~~j,~'i.O'':b~ : I"OTALs i 2 • 2.J5 1 15 11.3 I l 2.027 I 100.0, 100 .. 0! 100 .. 0! I I I 
No. individ- I I I I I I I I I I I 

~"den~if 1ed 1 48,315 I I I I I • I I 

I uals: I I I I I I I I I 

I 
w ..., 
I 
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Ta'ble A2-2.. Relative abundonces and percentages of species 
from 24-hour st;~tion,. Location, over the Agulhu.s Bank 
36°29'5 by 2~oll'E. 

Individuals Percentages 

s. frideriei ll81 J2·'2 
s. minima 118 21.8· 

s. serratodentata. 524 18.1 

s. enflata 442 'J:.l··i 
s .• r~gLnefllecta ·· 11 2:.1 

s. bedoti 6J 1.2 
P. draco 54 1 •. 6 

s .. decipiens 47 1.4 
K. su.btilis ~0 0 .. 2 

s. lyra . 28 
• 0 

Jill 
.. 0.9 . -

s. robLferox 26 0.8 

s .. he:xa.;etera 18 0.5 . 
E. hamata 

i1 •. *:i::io41 
18 0.5 

' 

s. bip~ctata 4 o •. 1 
li--

K. pacif;!ca 1 q.OJ ., 

Totals: 22,~2 22·2 



Table A2-3. Percentage-runks of relhtive abundances of vurioua species for tr70V-nets. All stations. 

summer survey lut'Wiiri surrey Winter -s-urvey Ill Surveys 

Neritic Oceanic Neritic Oceanic Neritic Oceanic Neritio Oceanic 

S.enflata 64 .• 5 1 . . 19.9 1 41.2 1 18.4 2 32.9 1 13.0 3 47.6 1 16.2 3 
S.minima 8.4 3 17.1 3 2.1 6 20.5 1 4.7 5 29.4 1 4~9 . 5 . 24.0 1 

S.serrato. 2.3 6 17.6 2 4.5 4 15.4 3 12.0 3 20.2 2 ., '· 3 Ji 17.8 2 ' 

P.draco 2.9 5 11.1 4 4.2 5 11.4 4 2.5 7i 8.3 4 3.4 6 10.0 .·· 4 . 

S.friderici /12.3 2 0.2 15 35.1 2 o.o6 15 26.0 2 0.0) 1)i . 25.0 2 0.07 15 

S.deci:f>i.E?ns 0.7 10 8.e 5 0.4 12 11.1 5 4.2 6 5.6 6 1.3 10 8.4 5 

S.lyra 0.) 12 6.0 7 o.o7 15 4.7 7 1.3 9 6.1 5 o. 4 13' .. ,., ,6 

S.reg/ne?;lecta 1.4 8 1.6 11 6.4 3 3.5 8 9.6 4 2.9 10 5.3 3i 3.0 ,.. 
·-

K. subtilis 0.1 14 6.8 6 0.4 12 5.0 6 0.2 141 4.6 7 0.2 
, .. 

14 5.1 7 

S. hexa·ptera, 0.5 11 4.7 8 0.4 12 4.4 9 o.a 12 4.1 8 0.5 12 4.'3 6 

S.bipunctata 0.2 13 2.0 10 0.8 10 2.8 10 1.2 10 3. 5 9 0.7 . 11 .;.o .91' .. ,. 

K.p~cifica 1.0 9 0.3 l;J 2.0 7 1.0 12 2.5 7i 1.8 11 1.6 . 7t 0.9 "12 

S. rob/ferox 1.9 7 2.2 9 1.4 8 1.1 ll 0.5 1) o.g 12 1.4 9 l. ~· !I 

S.bedoti 3.4 4 1.4 12 1.0 9 o·.4 lJi 1.0 11 o.o.l I5 1.6 Ti <5.4J I] 

E.hamata o.o 15i 0,5 14 0.1· 14 0.4 131 o.o 16 0.03 ljf 0.05 15i 0.2 14 
., 

S.:£ulchra o.o 151 o.o ].6 o.o 16 o.o 16 0.2 l4i o.o 16 0.05 l5i . o.o 1.6 

S.-planctonis -
S.maxima 

Based on 7 29 15 65 17 58 39 152 
No. samples:. ·---
No. individ.- 2210 1892 2700 656) 1301 6569 6211 15,024 

uals: .. - . _..,_,_,_ 

~ 
~ 



Table A2-~. Peroenta,e-ranks of relative abundances of various apeoiea for W70V-neta. 
leritlo a ations of summer survey. 

Duban 2 Port Shepstone 1 Port St.Johna 5 Eaat London 8 Port Eliza. ll Port Eliza. 12 
-

S.enflata 85.2 l 15.6 2l 68.5 l 95.4 l 15.7 2 52.1 1 
S.minima 0'.4 8 31.2 1 8.3 2 o.o lli o.o lli 2).2 2 

S.serrato. 0.2 9 13.0 4 ). 8 5 0.9 4 o.o 11i ).7 4 
F. draco 0.7 6 5.2 6 4.9 3 o.o l1i 0.4 ' 6.4 l 
S.friderici 5.0 2t 5.2 6 2.5 7 o.o llt 82.0 1 1.4 9 

S.decipiE?ns o.o lli 15.6 2i o.o 14i o.o 11t o.o lli 0.6 lli 
S .1y_ra o.o llt 1.) 11 0.05 11 o.o llt o.o llt 0.6 llt 
S.reg/neglecta o.g ' 2.6 8i 2.5 7 1.4 2 o.o lli 1.6 8 ·-
K.subtilis o.o1 10 l.) 11 o.o l4i o.o 1lt o.o 111 0.2 .. ll 

S. hexa·ptera 0.6 7 2.6 8i 0.0) 12 o.o lli o.o l.lt o.g 10 
S.bipunctata o.o lli o.o 14i 0.06 lO 0.9 4 o.o l1t o.o 15 
K. :p_acifica 1.4 4 1.) 11 1.6 9 o.g 4 0.4 5 2.) 7 ·-
S.rob/ferox o.o 13i o.o 14i 2.5 7 0.5 6 1.1 3 ).5 ' S.bedoti 5.0 2t 5.2 6 4.1 4 o.o 1li 0.4 5 ).1 .. 6 

E. hamata o.o lli o.o l4t o.o 14i o.o 11t o.o l1i o.o 15 
S.pulchra o.o 13i o.o l4t o.o 14i o.o l1t o.o lli o.o 15 

.. 

S.planctonis ·-

S.maxima 

Based on 
1 1 1 1 l 2 No.samples: .. _.___._ 

No. individ- 701 77 445 213 262 512 
uals~ _.....--

~ 
t 



Table A2-5. Percentage-ranks of relative ubundanoea of various species for N70V-neta. Neritic 
stutiond of uutumn dUrTay. 

Port Port~t. Eu~t Port Port Port Cape 
Du.rban Jhep. Johns Bu.:Jhee London Alfred Etiza. Eliza. ..3eal 

S.enflata 64-6 l 46!1. 1 74.0 1 736 1 690 1 48'8 1 5-2 2 54i 1 1_2_i 2 

S.minima 04 10 15'4 2i 09 7i 04 9t 00 14 00 1lt 03 5 l6 6 1·3 5 ·-· 
S.serrato. 1:8 5t 15•4 2~ 3-6 4~ l4 5 6-9 3 24 4i l:O 4 91 4 00 12 

P.draco 14:7 2 120 4 .}6 4t 4·3 4 09 9t 24 4t 02 6t 1·2 9 00 12 

S.friderici 00 13i 00 13t 00 12t 5-9 2 09 9t 41:6 2 9:19 1 100 3 77·5 1 

S.decipiens 00 13# 09 9t 00 12~ 04 9t 00 14 00 111 00 12 00 1~ 00 12 

S.lyra 00 13~ 00 lJb 00 121· 00 14 09 91 00 1lt 00 12 C·? lZ 00 12 

S. reg/neglec ta 10:3 3 26 6 &9 2 5? 3 10:3 2 2'4 4i 1'5 3 119 2 29 3 ·-
K. subtilis 15 7 00 131 00 12i 00 14 09 9i 00 1lt 00 12 02 12 00 12 

S. hexa·otera l:l 8t 2'6 6 09 7i 04 9i 00 14 00 11i 00 12 00 15 00 12 

S.bipunctata 2·2 4 Q.9 9i oo 12a 00 14 5·2 4 00 11i 00 12 07 10 04 6i 
K.-ps.cifica 1·1 8t 26 6 l:8 6 )0 6 1'1 6 2'4 4i oe 6l 5'0 5 04 6t -· 
S. rob/ferox 1·8 5t 00 13i 00 12t 2-6 7 1'7 6 00 11i 00 12 ~ 7 21 4 

S.bedoti 00 l3t J:7 s 6·3 3 04 9t 1'7 6 00 11i 00 12 1·7 s 00 12 

E. hamata 00 13t 00 13t 00 12t 00 14 00 14 00 1lt 00 12 02 12 00 12 

00 l3i 00 lJi 00 I2l 00 I. 00 I.,: 00 Ill 00 I2 00 I5 00 12 
S.pulchra . 

S.J2lanctonis 
S.max:Lma 

Based on 1 1 l 1 l 1 1 2 l 
No.samples: 

li7- 112 116 84 611 No. individ- 273 235 422 237 
uals~ -·--

Cape 
Jeal 

286 
4:1. 

6-5 
98 

25-4 

1 
6 

5 

4 
2 

00 J:2i: 
00 12i 

189 3 
00 12i 
00 12J: 
00 12i 

3·3 7), 
~ 

3:3 7i 
00 12i 

00 12i 
00 I2l 

1 

122 

Cape 
:Jea1 

~l·J 
2-8 

59 
5-5 

34{) 

Jm 

5 
3 
4 

2 

00 l!i 
00 14_! 

1·8 8i 
09 lOi 
09 lei 
Q.5 12 
2·3 6j 
J:8 81 
2:3 6·t 
00 l4t 
00 I~i 

1 

21S 

Cape 
~3eal 

:262 
3-9 
7-8 
7·2 
3·3 

5'2 

1 
6 
2 

3 
7 
!i 

00 _l.5i 

52 41: 
1·J 11 
l•J 11 
20 9 
2-6 8 
07 131 
1·3 11 
0.7 llt 
00 I5l 

l 

153 

' """' '(' 



Table A2-6. Percentage-ranks of relative abundances of ve.rious species for N70V-nets. Neritic 
stations of winter survey. 

Port Port St. Eas~ Port -Port ··~·Port Port Cape Co.pe Cape Cupe 
----=Du==.rb=~ S}le:p •. __ Johns Bashee London Alfred Alfred Eliza. Eliza • Seal ____ j~eal Seal Seal 

s. enflata 489 1 659 1 84:6 1 734 1 54·0 1 580 l 27-8 2 23-9 2 25-8 li; 00 9t 101 2 2J2 2 J67 l 
S. minima. 00 lJi 100 2i 00 11 00 10 11-7 3it 00 10 GO 5 1:6 4 226 3 09 2 3-3 3 41~ 1 ll:5 3 
s. serrato. &1 4 59 5 58 2i 6:Z 3 5·8 5 00 10 2!0 1 J..l 5 12·9 4 00 9i 00 10 11-8 3g 14-4 2 
P. draco 2·6 6 5Q 5 00 11 00 10 00 11 00 10 3~ 7 00 12 3-2 6i 00 9i 00 10 59 5t 7·9 5 
s. friderici J<> 5 00 lllt 56 2i 00 10 17-6 2 32·2 2 oa 12 682 1 22:8 li 98'4 1 86·5 1 00 11i 94 4 
s. decipiens 00 13ft 00 lli 00 11 00 10 00 11 00 10 14-2 J 00 12 00 12i; 00 9t 00 10 00 lli 00 14i 

S .lyra 00 13t 00 lli 00 11 00 10 11·7 3i 00 10 J4 6 00 12 00 12} 00 91 00 10 00 11;} J:4 11 ... 

s. res/neg. 219 2 100 2l 2·0 4:t 00 10 00 11 27 3 9:3 4 3'8 3 3'2 6i 00 9t 00 10 11·8 Jg 65 6 

K. subtilis 00 lJg 00 lli 00 11 00 10 00 11 00 10 00 15 . 05 6i 32 6j. 00 9t 00 10 0.0 ll·at 00 14i ~ 

S. hexaptera 04 10 00 llt 20 4it 00 10 00 11 00 10 1:3 11 00 12 32 6# 00 9t 00 10 00 l1f l:4 11 'f' 
s. bipunotata 2~ 7 00 111 00 11 00 10 00 11 00 10 2;3 8t 00 12 00 12i; 00 9i 00 10 00 lli 1·4 11 

K. pacifiaa 64 3 00 11! 00 11 00 10 00 11 00 10 2-J Bt C>5 6j- 00 12i 00 9i 00 10 5'9 5i 5:1 7 
s. rob/ferox 1:3 8j: 00 llt 00 11 00 10 00 11 00 10 06 13 00 12 00 12·1 00 9-k 00 10 00 ll;i; 2·2 8i 
s. bedoti 1-3 8i ZO 5 00 11 00 10 00 11 00 10 l:6 10 00 12 00 12·1 00 9t 00 10 00 11-k 22 8i 
E .. hamata 00 13~ 00 llk 00 11 00 10 00 11 00 10 00 15 00 12 00 12t 00 21 00 10 00 11# 00 14t 

S. puclhra 00 13i 00 lli 00 11 200 2 00 11 00 10 00 l 5. 00 12 00 121 00 9-k 00 10 00 11i 00 14i 
Based on 
No. aamples: 1 1 1 1 1 1 3 1 1 1 1 1 3 
No. individ-

uals• 233 20 22 15 17 Jl 386 184 31 117 59 17 139 



T""'ble A2- • Peroentage-r....nk:s of relutive u.bunJ.t.noea of V1.1.riou.3 u:_JeoieJ for N70V-neta. All 
ooeu.n o dtu.tion .. > of .;u...-:anor ;;;urvey. 

Dilrbu.n Port :Jt. Johns ~~<J.dt London _____ ---.Po.rt!Tii-za. - ~-~----- · 

S.enflata I 47.7 l 48.6 1 11.2 4 11.2 4 
S.minima I 0.9 10 9.7 3 21.2 1 20.7 2 
S.serrato. 9.9 3 6.9 4 19.7 2 21.0 l 
P.draco 12.4 2 13.0 2 13.7 3 9.0 7 
S.friderici 0.0 14 0.5 12 0.0 l5t 0.3 lli 

- - -- --·~ -· 

S.decipi~ns I 4.7 7 1.9 9, 8.7 5 11.4 3. _ 
3.lyra 5.6 5i 0.0 142· 2. 7 ll 9.4 5 __ .......;..... ___ _ 

S.re neglects ).0 ~- 1.4 10 3.5 9 0.3 11i 
K.subtilis 8.6 4 0.9 ll 4.2 B 9.1 6 
8. hexa·ptera 5. 6 5~ 5. 6 5 4. 8 6i 4. 2 8 
S.bipunctata 0.0 14 2.8 8 4.8 6t 0.7 10 
K. p:::.cifica o. 4 ..:___ 11 o. 0 14~ o. 6 13 o. 0 14~· 
S. rob/ferox 1. 5 9 3. 7 7 1. 7 12 2. 4 9 ___ -...:...; 

S.bedoti 0.0 14 5.1 6 3.1 10 0.0 14t 
E.hamata 0.0 14 0.0 14t 0.2 14 O.J 14i 

------------------------~--~---S.pulchra . o.o 14 o.o l4A- o.o l~n o.o 14i 
S.planctonis 

S.max!ma 1 

Based on 

No.sam les: ·----------~--~--~~--~------------------------------------------------~------
6 5 6 12 

No. individ- 2,t:.. "'-.u •J:JA 

~1 0 233 ·- ,_~ - ~ Ua S. ----

I 
VJ .., 



Table A2-8. Reroentuge-rexnka of relative ~bundanoeJ of various Jpeoie~ for N70V-nets. All 
oeeunio a'ib.tion;:; of autumn .Jurvey. 

Durbun P.Uhepatone P.st. Johns 13ushee E. London P. Alfred 

S.enflata 28.8 1 23.6 1 20.0 1 16.7 1 13.8 4 10.4 4 
S.minima 24.6 2 17.9 2 16.7 3 11.9 5 15.0 3· 24.8 1 -
S.serrato. 9.4 4 11.2 4 16.9 2 15.7 2 18.6 1 17.7 3 
P. draco 12.0 3 16.5 3 12.0 4 12.5 4 8.0 5 6.0 6 

-
S.friderici o.o 15 o.o 151 o.o 15i o.o 15~ o.o 15i 0.7 10 

S.deci:pi~ns 5.5 5 9.2 5 10.9 5 12.7 3 18.4 2 18.4 2 
3.l.yra 2.9 9 3.1 9 4.8 7 6.2 8 3.1 9 5.1 7 
S.reg/neglecta 3.4 7 4.6 7 3.8 8! 6.3 7 3.9 8 0.7 11 ·-
K.subtilis 3.4 7 3.9 8 5.1 6 6.5 6 6.7 6 8.8 5 
S. hexa·ptera 3.4 7 5.9 6 2.9 10 5.4 9 2.8 10 4.7 8 

S.bipunctata 2.2 11 2.5 10 3.8 8ft 3.2 10 6.1 7 o. 5 12# 

K. :p_s.cifica 2.5 10 0.4 12 1.3 11 0.3 12~ 0.9 12 0.2 14 

s.rob/ferox 1.1 12 1.1 11 1.0 12 2.2 11 o.8 14 0.5 121 

S.bedoti 0.9 13 o.o9 13i 0.4 13t 0.3 121s o.9 12 o.o l5t 
E. hamata o.o 15 0.09 13t 0.4 1JI- o. 21 14 0.9 12 1.6 9 

S.:£ulchra o.o 15 o.o 15i o.o . 15I o.o 15i o.o 15i o.o 15t 

S.:£1anctonis .. 

S.maxima 

Based on 8 9 9 9 9 9 
No. samJ;J1es: 

.. ---
No. individ- 1309 1076 1249 631 639 570 

uals: -·--

P. Elizabeth 

6.5 6 
28.5 1 
21.6 2 
9.0 4 
o.o 15i. 

10.9. 3 
7.9 5, .. 
1.8 9 
4.5 8 . 
5.9 7 
1. 5 10 
0.6 12 
o.9 11 
o.og 14 
0.2 13 
o.o 15i 

12 

1089 

I 
\...1 

?> 



Table A2-9. Percentage-ranks of relative abundances of various apeoies for N70V-neta. All 
~· stations of winter aurver. 

Durban P.Shepatone P.st. Johns Baabee E. London P. Alfred P. Elizabeth 

S.enflata 118.1 1 15.4 2 9.0 4 11.0 3 13.5 l 8.4 5 14.9 3 
s.minima ,u.-e 4 26.2 1 31.3 1 33.8 1 36.4 1 20.6 2 29.0 1 
S.serrato. 17.8 2 14.8 3 30.3 2 15.6 2 19.3 2 26.2 1 17.3 2 
P.draco I 5.8 7i 6.6 6 9.6 3 8.3 5 8.7 4 9.4 4 8.5 4 
S.friderici ·J 0.2 14 0.0 14i 0.0 15 0.1 ~3 0.0 l4i 0.0 13t 0.0 15 
S.decipiens r7•2 3 6.2 8 3.1 9 6.8 7 4.6 5 21.5 3 2.8 10 
s. lyra - ~'· 8 7t a. 2 5 4. 0 5 10.3 4 4.1 6 4. 7 6 6. 9 _2_ 

6.0 6 2.2 10 l.l 10 2.8 9 3.0 8 1.9 9i 4.0 8 
~~~~~~--------
K.subtilis 3.9 9 6.3 7 ),6 6i 7.5 6 2.] 10 2.8 71 5.1 7 ~ 
S.hexautera 3.7 10 4.3 9 3·3 8 2.9 8 2.9 9 2.8 7i 6.1 6 f 
S.bipunctata 6.8 5 9.1 4 ).6 6i 0,) lot ).6 7 0,0 l)t 0.7 12 
K. pacifica 1. 9 ._11 0., 5 11 O. 9 ll O. 3 lot 1. 4 11 0. 0 lli 1. 5 ll 
s.rob/ferox 0.2 14 0.1 12 0.3 12 o.o 15t 0.2 12 1.9 9i ].o· 9 
S.bedoti 0.4 12 0.0 14i 0.2· ll 0.1 1) O.Q 14i 0.0 llt 0.2 13 
E.hamata 0.2 14 0.0 14i 0.0 15 0.1 13 o.o 14! 0.0 1Ji 0.0 15 
S.pulchra . 0.0 16 0.0 14i 0.0 15 0.0 151 0.0 141 0.0 l3i o.o 15 
S.planctonis 

S.maxima 

8 8 8 9 8 5 12 

48~ 940 1597 691 1099 



" 

'!'able A2-lO. Percentage-ranka of relative cbundances of varioua s•peoies for NlOOB-nets. 
XII stations. 

Summer 3uney 
Neritic Oceanic 

Aut\UDil SurTeJ' 
Neritic Oceanic 

Winter Survey 
Neritic Oceanic 

ll1 SurYe7s 
Neritic Oceanic 

. ---------------------------------~-----------------------------------S.enflata 54.3 1~~_)_~!_2__ l 41.0 1 21.8 2 63.5 l 20.2 3- 53.7 l 22.3 .l._. 

S.minima t 0,4 10 1.7 10 0.7 10 6.8 6 2.1 7i 4.6 5 1.1 9t 5,6 § 

S.serrato. 4.2 6. 7.1 5 5.5 4 13.0 4 15.5 2 26.5 l 8.9 l 18.1 l 
--····- ..... P-.d:raco 4.6 5 15.9 2 4.4 5 2).0 1 ),4 J 20.5 2 4.1 6 21.6 ·2 
--·--· s. ... fJ::iderici 7,0 4 2.0 9 )0,8 2 0.2 13 1.5 9 0,) 13 11.7 2 0.4 121-~ 

S.decipiens 0,2 1lt 1.4 11 0,9 9 0.8 ll 0.7 12 0.5 10 0.6 11 0.7 11 
S.lyra 0.0 l4i ~··~ .~L-~2 111- 2.9 8 1,0_~--~3~_4_ 7 0.5 l2i- ).2 9 
.:;;;...:..:~~~;..;;..;..+-_o.-:o:--_1_48-__ o.o i51- o.o l4t o.o4 14 o.7 12 0.2 14 0.3 14 o.1 14_ 

o. 6 9 2. a a o.o l4i 2, a 9 o. 7 12 •· J 6 . o.' 12t l· • . a 
~~~~--~--------
S.hexa tera 4.2 6i 1).1 3 1.8 8 1),7 3 2.1 7i 12.4 4 2.7 7 1).2 4 
S.bipunctata 1.6 8 6.5 6 2,, 1 9.5 5 ),) 4 ).) 8 2.5 8 6,8 5 

0.2 . 11t 0.) 1) 0.2 11i 0,4 12 2.4 6 0.4 11t 1.1 9i 0.4 l2t 
.::::.:...J~.:::.=..:::..:;.::;_--J-____ . 

12.0 2 7.2 4 8.7 l 4.2 7 0.2 14t ),0 9 6,5 4 .).9 7 
-··--···---s ... bedoti... 11,6 3 1.3 12 3.2 6 1.0 10 2.7 ' 0.4 l1t 5.8 5 o.e 10 
··--··---. ..E ... bamata __ . 0,0 14t 0.0 15t 0.0 l4t 0,0 15i 0.2 14t 0.0 l5t 0.07 15 0.01 16 

s.pulchra 
S.planctonis 

o.o l4i 0.6 14 o.o 14t o.o 15t o.o 16 o.o 15i o.o 16 0.07 15 

S.max:Lma 

e ~ J 22 3 21 7 51 
No.sam les: ·-----------------------------------------------------------------------------
No. individ- 498 1003 436 7142 58) 5451 1517 13596 

uals: -------------------------------------------------~----------------------------

~ 
? 



Table A2-ll. Percentage-r~lkd of rel tive abund~illced of varioud species for N100B-net~. All oceania 
stations of Summer Survey 

Du.rban Port st.Johns Port Eliz~beth 

s.enflata 43.9 1 66.3 1 17.8 2 

S.minima 0.4 13 o.o 12 3.1 9 

S.serrato. 1.3 10 1.6 7 12.4 4 

P. draco 12.8 3 4.4 5 22.8 l 

S.friderici 3.0 7t 2.8 6 1.2 12 

S.deci;ei~ns o.o 15 o.o 12 2.7 10 

S.l:vra 3.0 71 o.o 12 6.8 6 

S.re~/neglecta o.o ~5_ o.o 12 o.o 15 

K.subtilis .3. 4• 6 o.o 12 3.q 8 
S.hexaptera 18.7 2 6,0 4 13.9 3 
S.bipunctata 4.2 5 6.3 3 7.6 5 
K.pacifica 0.9 llb o.o 12 0.2 13 

S.rob/ferox 5.5 4 12.7 2 5.4 7 
S.bedoti 0.9 11-i o.o 12 2.1 11 

E. hamata o.o ;1:2 o.o 12 o.o 15 
S.pulchra 2.6 9 o.o 12 o.o 15 
S.planctonis 
S.maxima 
Based on 2 2 4 No. samples: 

.. -.-..--
No. individ- 235 252 516 

uals: _ ....... ____... 

i 
) 



T<..vb1e .A2-12. :'ercen t<..l.ge-r< ... nk.:; of rel<~tive abun,L.nce.J of V' riou:.; '3~:ecie:..> fer NlOOB-netd. All oce .. ..nio 
3tutions of L1.utur;n1 survey. 

Durban Port ~3hepi.Jtone [ ort ~·t· Johna B<.~3hee l· c.-' t :Wndon Port .~.lfred Port Llizabeth 
---- -·----

S. enflata 1 29.4 1 lG.-8 --2- 35.3 1 20.0 2 24.2 1 ---17.b 2 14.8 4 
5 5.4 ~ S.minima j 4.0 6- -1o.9 1 1.9 ---9~- 2.8 7~5.1- - 6 6.7 

S.serrato. 8.4 4 16.J 3 9.4 4 13.9 4 9.7 4 11.7 4 18.8 1 · 
P d 

1 

2o. 6 2 u 11.0~- --b-~22.13 2- -- 25.9 -r· --2v. 6 -- ~~:r;:g --m--T 18,2 2 
• raco _ . 

S f 
·a . . c·.2 14 o.3 9 D.:: 14i o.7 1t. o.1 12i o.oa 12 o.o 14i . r1 erJ.cJ. ~ ___________ _ 

s. dec ipiens I 0• 2 14 0. 0 13.---1·: - --i~. --o-; 4-urr - -J; 9- 9 c. () 1H o.l5 ' 10 

s.~yra 2.2 9 0.0 13~ 2.? o~ 3.2 6 5.) 8 1.7 9 5.1 7 
s.re 0.2 1~ O. ~ 10 0.0 14~ 0.0 14~ ().() 15 0.0 14~ o.c I4f 

I") , 8 .. ;; 8 I K.subtilis 1.4 10 0.0 13t~ 2.1 >< , n Q. ,., n c: I'\ I'\ •"h • c 

S • hexa·otera 11. 9 .3 7 ° 1 7 16 o 5 ) "1 I") A h 
1 

A " ') , "7 C: ~ , r "\ 
,;:: £.: 3 12.4 

_ ... 
S.bipunctata 8.) ~ 14.4 4 5.2 ) 16.2 3.5 6 - T2:0 

3 1\) _, 
5 

0.6 , , 0.6 12 o.~ 0.3 11 (' 5 ,) ~ 11 --).1 2.5 6~ 1..4 2.2 7~ J, 6. 9 
3.3 7 0.9 11 o.o 0.6 10 0.3 I2 
IJ.C 1c o.o 14::Z (-~ (". 

voV o. () 14t o.o 14i -0.3 ., ,., 
'). ") 14~ \,.;'. v 0. () 14i o. ·::1 14X ... -

S.planctonis 

S.maxima 

Based on 3 3 3 3 3 3 4 
No. samples: j ..... -------------------~--------=:=: 
No. individ- 1150 1055 801 787 1447 1187 715 

uals:~ 1 _________ _._ _ __.._ ........ ..__.._....._ ________________ ..._ __ ..:._ __________ _ 



Table A2-13. Percentage-runka of relative abundances of various species for NlOOB-nets, All· 
' stations for winter survey. 

DUrb;m Port Shepatone Port St.Johns B~:iahee East Lond~n Port Alfred Port Elizabeth -
S.enflata 25.8 l 20.9 2 1,3.0 3 17.0 3 22.1 lt 14.2 2 2i·· 2 2. 
S.minima 2.7 7 8.) 5 8, 6. 5 2.6 9 8.8 5 2.7 9 2.6 8 
S.serrato. 25.6 2 15.5 4 35._2 1 29.9 l 22.1 1i- 34.5 1. 27.8 1 
F. draco 22,0 3 22.2 1 21.4 2 22.1 2 15.7 3 1J.6 3 22.0 3 
S.friderici o.o 15 0,7 9i o.o 13 0,2 12 0.1 13 0,5 lot o .• 3 11 
S.decipi~ns 0.5 12 o.o 15 o.o 13 o.o 14i 0.4 lOi 5. 9 6 o.o 15 
S.lyra 0.7 18 4.0 8 2.0 7t 5.1 5 ).9 9 8, 8 5 1 .. 6 9 
S.reg/neglecta 0.5 12 0.1 12i o.o 13 o.o 14t o.o 15 o.o 14 o .• 3 12 
K.subtilis ).0 6 4.6 6 3.5 6 4.0 6 5.6 6 5.4 7 4.1 5 
S. hexa·otera 10.7 4 18.2 3 12.7 4 11.9 4 12.2 4 10.7 4 11.4 4 
S.bipunctata 4.4 5 4.3 7 2,0 71 2.8 8 4.3 7/; 0.5 101 J,1 7 
K.ps.cifica 0.5 12 0,1 12i o.o 13 0.3 11 0.4 lOt o.o 14 o.a 10 -· 
S. rob/ferox 1.5 9 0.7 9i 1.7 9 3. 7 7 4.3 7t ),2 8 3.5 6 
S.bedoti 2,0 8 0.3 11 o.o 13 0.5 10 0.) 12 o.o 14 0.1 13 
E. hamata o.o 15 o.o 15 o.o 13 o.o l4t o.o 15 o.o 14 o.o 15 
S.pulchra o.o 15 o.o 15 o.o 13 0,0 14i o.o 15 o. 0 14 0..0 15 . 
S.planctonis 

S.maxima 

Based on 3 3 3 3 3 2 4 No. samples: ,_. __ .___ 

No. individ- 596 677 347 1097 771 374 1589 uals~ -·--

J,. 
UJ 

• 



Table A2-l~. Percentage-ranks ·of relative abundances of various epeoie3 for NlOOH-neta. 
All atutiona. 

Summer survey Autumn Suriey -- -n-- -winter-s-urvey All surveys 

Neritic Ooewnic Neritic Oceunio Neritic Ooe~ic Neritic Oceanic -
S.enflata 80.5 1 49.9 1 55.0 1 26.6 1 56.9 1 3~.5 1 58.6 l )1.C 1 
S.minima o.o 13 o.c 141 o.o3 __ 9 0,1 11-! 0.3 ll 1.6 8 0.6 9 o.og 11 

S.serrato. 0.9 5~ 4.7 5 4.5 3 15.0 4 6.9 3 31.4 2 4.8 3 18.4 2 

F. draco 0.7 7 12.5 3 ).2 6 19.9 3 1.3 5~ 9.7 4 2.2 6 16.2 4 --· 

S.friderici 6.7 3 2.4 7 26.6 2 0.6 7 26.9 2 1.8 7 24.0 2 1.2 7 
S.decipi~ns o.o 13 o.o 14~ o.o 14i 0.05 13t 1.2 7 0.02 lot 0.4 10 o.oa 12 

S.lyra o.o 13 0.1 ll o.o 14t o.l llt o.o 16l o.o1 ·13 o.o l6t 0.01 15 
S.reg/neglecta o.o 13 o.o 14t o.o 14t 0.03 15 0.2 13 0.01 13 0.05 14 o.o3 l3i -·-
K.subtilis 0.() 13 0.3 8~ o.o 14i 0.5 8i 0.) 11 0.01 13 0.09 13 0.3 10 
S. hexa-otera o.o 13 2.5 6 1.9 7 8.9 5 1.) 5i 8.4 5 1.5 7. 8.0 5 
S.bipunctata 2.1 4 17.0 2 3.3 5 20.6 2 ).3 4 11.5 3 3.1 5 17.8 3 
K.ps.cifica 0.1 8 0.3 8t 0.02 lC·t 0.4 10 0.3 11 o.g 9 0.2 11 0.5 8 
S. rob/ferox 8.1 2 9·2 4 4.! 4 6.5 6 0.6 81 2.4 6 3.6 4 5.8 6 
S.bedoti 0 9 5-8 0.5 10 0.8 8 0.5 81 0.6 Bi. 0.02 lot 0.7 8 0.4 9 
E. hamata o.o 1J o.o 14i: 0.02 101 o.o 16~ 0.1 14il o.o 16 0.1 12 o.o lili 

S.pulchra o.o 13 o.o 14lt o.o 14~ 0.05 13~ o.o 16u o.o 16 o.o 16t 0.03 131 -S.planctonis I~~ 13 o.o 14ft o.o 14~ o.o 164 0.1 14t o.r) 16 o.of 15 o.o i6I 
S.maxima 

Based on ' 8 12 20 12 19 29 47 
No.sam les: -·--
No. individ- 745 760 3138 3829 1811 1744 5721 6)06 

uals: -·--

t ..... ..... 
• 



'"' 
;_:·~:·~--~~n, 

Ttl.ble A2-1,2. Pe.eoent.;;.ge-r'-.nks of rala.tive ;;.:.bund:....noee of V<...rious '.3peoies for NlOOR-netl'7.S. 
Neritic at;'4tions of 3WDIIler .2urvey. 

Thlrba.n Port St. Johns Eci.st London Port Elizabeth-1 :>ort J;lizubeth-2 
-

S.enflata 92.4 1 57.1 1 100.0 1 7.5 2 59.0 1 

S.miri.ima o.o lot c.o 12i o.o 9t o.c 10 o.o 12 

S.serrato. o.o lOt 6.3 4i· o.u 9i o. () 10 1.0 6 

P.draco o.o lOi 1.6 6-i o.o 9i o.o 10 1.4 5 
S.friderici 7.2 2 7.9 3 o.o 9i o.o 10 10.0 3 
S.deciJ?iens o.o ·lOt o.J 12i o.o 9i o.o 10 o.o 12 

S.lyra o.o lOt o.o 121 o.o 91 o.o 10 o.o 12 

S.reg}neglecta c.o lOt o.o 12~ o.o 9i; o.o 10 o.o 12 

K. subtilis o.o lot o.o 12i o.o 9i o.o 10 o.o 12 

S.hexa-ptera o. ·.) lOi o.o 12i o.o 9~ o.o 10 o.o 12 

S.bi:punctata 0 n . ..,; 101" 6.3 4t o.o 9t 92.5 l 0,0 12 
y .f .. 
:\.o ES.CJ. J.Ca o.o lOt 1.6 6i o.o 9~ o.o 10 o.o 12 

S. rob/ferox 0.5 3 19.1 2 o.o 9i o.o 10 16.7 2 

S.bedoti o.o lot o.o l2i o.o 9i o.o 10 2.7 4 

E. hamata -
S.pulchra o.o lot o.o l2i o.o 9l o.o 10 c.o 12 .. 

S.planctonis o.o lOt o.o 12i o.o 91 o.o 10 o.o 12 

S.maxima o.o lot o.o 12t o.o 9t o.o 10 o.o 12 

Based on 1 l 1 1 1 
No. samples:· 4---
No. individ-

uals~ 
220 63 159 13 290 

-·--

-

I 
~ 
VI 

• 



Tuble A2-16. Percentage-ranks of relative abundances of various species for N100H-nete. Neritic 
stations ol autumn survey. 

Port Portst. East Port :ort 
Durban ~.Jhep. Johns Bushee London Alfred ElizC:£.. 

?ort 
:t:lizu. 

Cupe 
...leal 

s. enflata t67·5 l 56:r 1 906 1 62? 1 810 1 368 2 4-8 2 7S7 1 35-8 2 

S. minima f 04 8 00 1) 00 13 00 13 00 11 00 11! 00 11t 00 12.6- 00 10 :~ 

S. serrat
1

Q~ 3i 5 202 2 0~ 7k .}9 5-I" 1:0 4 00 11~ 02 5 5-0 3 00 l~ 

Cape 
SeC4:1 

Cape 
Seal 

Cape 
Seal 

&8 2 3&3 2 . 66 5 

00 12 00 12i 00 l2i 

05 5i 2-4 6 2'7 6i 
p. draco I 8-2 3t ~, 3 l:6 5 &3 3t CloO 11 oo 111 02 5 1:2 7 oo lot oo 12 4'4 4 00 12i 

s. frider~ci 0'7 7 00 13 oa 7i }1 7 00 11 47·7 1 94-2 l 5-8 2 6).2 1 87-6 1 45·3 1 3S. 1 

s. deci~_!.ens I 00 13 00 13 00 13 00 13 00 11. 00 lli 00 lli 00 12;l 00 10., 00 12 00 12~ 00 12i 
s .lyra 00 13 00 ~3 00 13 00 13 _ ._s>Q ~1 __ 9"0 11t 00 llt 00 12i 00 10! 00 12 00 12-t 00 12i 

s . re 00 13 00 13 00 13 00 13 00 11 00 11i 00 1lt 00 12t 00 101 00 12 00 12i 00 12t 

K. subtilis 00 13 00, lJ 00 13 00 13 00 11 00 11i 00 lli OG 12l 00 10i 00 12 00 12i 00 l2t f 
s. hexa· tera 82 4·9 5 1-3 4 . .}9 5i 00 11 5-3 4 00 11~ 00 12i 00 10i 05 51 00 12i 2:r 6i 
s. bi.:2.uncta ta 100 2 }1 6 2·7 3 6·3 3-A 00 11 5-3 4 Q.5 3 J.9 4 00 lOA 00 12 )0 5 13:r 3 
K. p~cifica 00 1_3 00 13 00 13 00 13 00 11 00 1li 00 llt 1-9 6 00 lOh 00 12 00 12t 00 l2'f 
s. ro"b/ferox 1~9 6 5-3 4 }1 2 13-3 2 14r0 2 5-3 4 02 5 J.5 5 l:O 3 l:4 Jt 50 3 27·4 2 
S. bedoti 00 13 04 8 (}) 6 C>e 8 5-0 3 . 00 11i 00 11t 00 12i 00 lOt l:4 3t 1-7 1 &2 4 
E. hamata 
s. pulcb.ra 00 13 l:2 7 00 13 00 13 C•O 11 00 11# 00 11t 00 12~ 00 101 00 12 00 l2t 00 12i 
s. plane tonis- 00 13 00 13 00 13 00 13 00 11 00 11} 00 11't 00 12t 00 lot 00 l2 60 12·i 00 l~i 
s.maxima 00 l3 ·oo 13 00 13 00 13 00 11 00 11t 00 11t 00 12t 00 1Qi 00 12 00 121 00 121 

Based on 1 1 1 1 1 l 1 1 1 1 1 1 

No.samples: -·--- . 
No. individ- 257 511 764 128 101 19 416 259 95 217 298 73 

uals~ , , ---·-------~~----~~=-----~~=------=~---------------------------------------------------------------



Table A2-l}• Percentage-ranks of' relative abundanoea of vurioua apeoiea tor NlOOU-neta. Neritio 
stations o winter survey. 

Port Port St. East Port 
Durban Shep. Johns B~shee London Alred 

Port Port Port Cape Cape 
Alf~d Eliza. Eliza. Seal Seal 

Cape 
~eal 

S .. enflata __ ~2t l 9+6 1 65-6 l 26~ 2 39a. 2 61.0 1 . 7l:O l 1Q-3 2 538 l 400 l 250 2 704 1 
S.minima oo· 13 06 6 00 -13 00 lli 1!7 5j 00 111 00 12 00 lot 00 12 0() 12 00 12 00 llt 
s. serrato. 59 4 _ 2-l 2 l.Q 6 l5r8 .3 · 406 l 7·.3 4 22-6 2 00 lot 2.6 4 200 3 00 12 · 96 2 

F. draco 2-5 6 04 4t 00 l) 00 l1i 104 3 2·5 5 08 6 00 lot 00 12 200 .3 0012 l!J 7 
s. friderici 6<6 3 00 13 15'6 2 00 lli 00 l2i 14-6 2-i 2-4 3 895 1 3&5 2 200 3 47<5 1 +9 4 

s. decipi§_ms 00 13 00 13 13? l 42'1 1 00 121 00 lli 00 12 · 00 lei 00 12 00 12 00 12 00 llt 
s. lyra 00 13 00 13 00 13 00 l1i 00. 12t 00 11i 00 12 00 1~ 00 12 00 12 00 12 00 131 

s. reE/neglec t_a 1'7 7 00 _ll_ 00 13 00 lli 00 12t 00 l1t 00 12 00 10~ 00 12 00 12 2-5 . 5i 00 13i _ _ J. 
K. subtilis 0-9 8 00 13 lrO 6 00 1lt '!!7 · 5i 00 1lt 00 12 00 10j 2'6 4 00 12 00 12 00 lJi 1 
S. hexaptera 4·2 5 02 71 J..O 6 5J 5 5-2 4 00 1lt 1-6 4i· 00 lOA 06 6 00 12 2'5 5# 217 5i 
s. bipunctata 125<4 2 04 4t 00 13 00 11t 00 12t 14-6 2-i 00 12 00 lOt 00 12 00 12 17? 3 6-7 l 
K. pacifica Q() _13 QQ 1.'3 00 13 00 lU 00 12i 00 llt 1:6 41 Oi l 2-6 ~ 00 12 00 12 0:9 ~-

S. rob/ferox 00 13 02 7i 1<> 6 00 1li: . 00 12t 00 llt 00 12 00 lOi 00 12 00 12 50 4 217. ,. 
S. bedoti 00 13 l-5 3 00 13 00 lli 09 7 00 lli 00 12 00 10-l 00 12 00 12 00 12 09 8t 

E.hamata 1 ----------------_.--~~------~--~~~--~~~--~~~~~~~~~~~;-~;o~;---00~~~ s. pulchra 00 13 00 13 00 13 105 4 00 121 00 llt 00 12 00 lOt 00 12 00 12 00 12 00 l3L 
s. lanctonis 00 13 00 1.3 00 13 00 llt 00 12i 00 11t 00 12 00 lOi 00 12 00 12 00 12 00 13t 

s. maxima 00 13 00 13 1<> 6 00 l1i 00 121 00 11k 00 12 00 loA 00 12 00 12 00 12 00 lJi. 

Based on 

No.samples: .1 ·-------~--------------------------------~--------------------------~--

No. individ- -~~------~--~--------------------------------------------------------------------uals: _, __ _ 

1 l l l 1 l 1 1 l 1 1 1 

118 531 96 19 .115 41 124 458 .39 5 40 225 



Table .t~2-18. Percentage-ranks of relative abund~ra1oea of vu.riOU3 species for NlOOH-neta. All 
oceanic ~tations of summer aurvey. 

Durban Pgrt :Jt.Johns Ea~t London l?. Elizabeth 

S.enflata 75.0 1 54.1 1 11.8 2j 54.5 1 

S.minima o.o 11 o.o 1l o.o 12i o.o 14 
S.serrato. 1.0 4. 1.9 7 11.8 21 8.1 4 

I 

F. draco o.o 11 23.1 2 4.7 5 1.8 6 -
S.friderici o.o 11 3. 8 5 2 •. 4 .. 6~ 0.6 y 

S.de~i~ns o.o 11 o.o 13 o.o 12i o.o 14 

S.lyra o.a 11 o.o 13 o.o 12t 0.6 9 
S.reg/neglecta o.o 11 o.o 13 o.o 12t o.o 14 ·-
K.subtilis o.o 11 o.o 13 o.o 12t 1.3 7 
S.hexaptera o.o 11 4.0 4 o.o 12l 2.5 5 
S.binunctata 19.0 2 2.4 6 61.4 1 14.4 3 
K.ps..cifica o.o 11 0.5 8 o.o 12l o.o 14 

. 
S. rob/ferox 5.0 3 10.2 3 5.5 4 15.6 2 

S.bedoti o.o 11 o.o 13 2.4 61 0.6 9 
-· 

E. hamata ·-
S.pulchra .. 

o.o . 11 o.o 13 o.o 12i G.O 14 

S.:J2lanctonis o.o 11 o.o 13 o.o 121 o.o 14 

S.maxima o.o 11 o.o 13 o.o 12i o.o 14 

Based on 1 2 2 3 
No.sam-ples: ·----
No. individ- 100 373 127 160 

uals: -·--

I .,.,. 
o:> . 

• 



. <' 

,:~ .. 

.. ~ ~. 

Table A2-19. Percentage-ranks of relative abundances of various species :for NlOOH-n.ets. All 
oceanic stations of autumn survey • 

Durban P. Shepstone Port St.Johns Bashee East London Port Alfred Port Elizabeth 
-

S.enflata 34•8 2 18.5 3 47.4 l 28.3 lt 41.0 1 6l.J 1 ;t!7. ~ 
S.minima o.o 14t o.o 13i o.o 14 o.o 13" o.o 14 0.5 

. ~ o •. ~ . .. l.O t ----· 

S.serrato. 6 .. 5 4 17.9 4 10.5 4 . 7. 2 6 12.2 4 1.0 8 24.2 2 

P.draco 3.0 6. 21.4 1 4.9 6 15.2 3 12.4 3 15.8 2 35.0 l 

S.friderici 1.1 7 o.o l3i 0.2 9 1.9 '1 o.o 1~ 2.4 6 0:.3 lOt 

S.dec:ij?i~ns 0.2 lei o.o 13t 0.2 9 o.o 13 o.o 14 o.o lJi 0!0 1~-
S.lyra o.o 14i o.o 13t o.o 14 o.o 13 0.~ 9 o.o 13-i- 0.,3 

1 " 
102 

S. reg/ne-'2;1 e c ta · 0.2 l<?.t_. o~o 13! o.o 14 0.0 13 o.o 14 0.0 13} o.o 15. 
' 

K.subtilis o.o 14i 3.8 1 o.o 14 o.o 13 Oo3 9 o.o 13! 0.3 10¥ 

S. hexa-ptera 3.6 5 21.1 2. 11.2 3 10.7 4 9.3 5 11 •. 0 3 7.1 5 -
S. bi 1}UTIC ta ta 41.8 1 11.0 5 18.8 2 28.3 lit 20.4 2 2.9 5 14.8 3 
K.J2s.cifica o.o. 14t 0.3 9 0.2 9 o.o 13 0.3 9 1.4 7 0.6 7! 
S.rob/ferox 8.2 3 5.3 6 6.5 5 8 .. 0 5 3·4 6 3.8 4 6.9 6 

S.bedoti 0.3 ~ 0.6 8 0.4 7 0.5 8 0.5 7 0.0 13-l 
- " 7t 0 •. 6 -

E. hamata 

S.pulchra o .. o 14! 0.0 13t 0.0 14 o.o 13 o .. o 14 o.o l3i o .. o 1-5.~ .. ·-
S.:Elanctonis 0.3 8i o.o l3i o.o 14 o.o 13 o.o 14 0,.0 l3t o .• o 15L_ 

S.maxima o.o 14! o.o lj-~ o.o 14 o.o 13 o.o 14 o.o l3i o ... o 15.· 
Based on 3 2 3 3 3 2 4 No. sam-oles: ·-----
No. individ-

uals~ 
633 318 
-·--

447 375 378 209 1469 

I ...,.. 
1...0 
I 



Table A2-20. Percentage-ranks of relative ~bund~mcea of va.r1oua ::;peo1es tor NlOOH-nets. All 
oceanic stations of winter JurTey. 

Durban Port :;hep~tone Port :.it. Johns Bashee East London Port Alfred Port Elizabeth 

S.enflata 41.0 l 38.3 1 27.6 2 39.5 1 15.0 3 26.7 2 3l..4 l 

S.minima o.·o 13 o.o 
·-· 

13 o.o 13 4.3 6 o.o 12i 1.1 7 4.4 5 

S.serrato. 18.8 2 18.2 2 48.1 1 20.4 2 1).0 4 45.7 1 22.9 3 
P.draco 9.0 5 7.5 5 4.6 5 9.9 4 o.o 12i 7.8 4 26.5 2 

S.friderici 2.5 6 0.5 7i o.o 13 3.0 7 19.0 2 o.o 13it o.o 14 

S.decipi~ns o.o 13 o.o 13 o.o 13 o.o 14 o.o 12! o.a 8 o.o 14 

S.lyra o.o 13 o.o 13 0.3 8 o.o 14 o.o l2t o.o 131 o.o 14 

S.reg/neglecta o.o 13 o.o 13 o.o 13 o.o 14 o.o l2i 0.3 9 o.o 14 ·-· 
K.subtilis o.o 13 o.o 13 o.o 13 o.o 14 o.o 12t o.o 13t 0.4 10 

S.hexantera 10.7 4 11.J 3 9.4 3 7.6 5 4.0 5t ).6 5i 8.0 4 
S.bipunctata 16.4 3 13.6 4 7.6 4 11.2 3 44.0 1 10.0 3 ).2 6 

K.ps..cifica 0.8 7t 0.5 7i 0.7 7 2.6 8 2.0 7 o.o 13i 0.8 8t ·-· 
S. rob/ferox o.s 7t 4.2 6 1.8 6 1.3 9 4.0 5i ).6 5t 1.6 7 

S.bedoti o.o 13 o.o 13 o.o 13 0.3 10 o.o 12t o.o l)t @:I et 

E. hamata ' 

S.pulchra o.o 13- o.o 13 o.o Il o.o I~ o.o I2i v.a IJt o.o 14J 
. 

S.planctonis o.o 13 o.o 13 o.o 13 o.o 14 o.o 12i o.o llt o.o I4 
S.maxima o.o 13 o.o 13 o.o 13 o.o 14 o.o l2t o.o I:Jt ~.o I~ 

Based on 3 3 3 3 3 2 2 
No. samples: -·---
No. individ- 122 214 395 304 101 359 249 

uals~ -·--

I 
VI 

? 



-51-
'Table A2-2l. Standing cr.op of zooplankton expressed in mi ... 
pltll'lkton displacement volumes :per 100 O'l:ib!A' me"t:era o£ \vat~r .. : 
Data derived :f't:-om Zoutendy'k (1960)... :Neritic -and oce&'ll~ 
sta.tior;ts correspond to. F1g~A1-jl, for example, the Port Eliza
beth line has :two nertti·e :stations, or compared with 
Table Al-l for station numbers. 

Jqeritic Stations Ocea.nie Stations 
1 __ 2 1 . ~ 3 4 

. t. I (-- -ft. 7J 

P.Shepstone 

E •. London 
P. Alfred· 

.. Elizabeth 

Range 
!.lean 

. ,. 

P.. .Alfre-d 

Range 
Mean· 

. 2 .• 6 ).9 

r. 

- ~l-1. . 
'!!'iii' ....... - ·2.6-~.l 

Autumn 
N-ari tie Stations 

' ,l 2 -~ 4· 

'. 

3.9-22.8 
. 12.5 .. 

lieri.tio Stati:OllS 
1, 2 . 3 . 4 

Oceanic Stations 
nl 2 l 
§ •.. 7. 

.. ~- 1 j 2.@ 4-1 
' ).4 

.:R • it. 

- $ ,_. fl!' . 

. All Surveys Means 
Neri tie Stations Ocean:i<:: Stations 

E" .. She_pstone . _ . :. . :· . ; :: ·-- ::3 •. 2.·: .: .: 
J3a.shee · : · 

"' 
~·i 

.n. I J .. ) • •• 
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fa-ble !.2:....22.. 'The number of' H70V-nets peer aarve,- per 
depth in·tGrvnl fished in the AgulllM curren't, in, 1958. 

l00-0 6 
3 q 1 t " ~· " 

Neritic 
Aut:mm 

12_ = 31 
7 ... 

20~100 l . ~. . - . -, .. ·- . - i . IS_- 1 , .. a j"b --_ -; d- .. _·I - = ~- .. 
400-200 0 !!!: , l . 

. S't.lm.mer _ 

. l.QG-0. 10 

'i!!lli •.. J ·q-

fi$11)!1 

... 1~ ... 

Oeewrl.c 
.Autumn_ 

- 22 

21 

111•" ktt1_JP65--

· · a_t · - s_ rr · ~ · · r 

rn _ r r 
2 

7 ill! -

11 
' 

. 20 c 52 

=.8 

. J ; "'li!!j"".-" 
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Table A2-2J. Relative :abundances f'C;r :eaoh species by . 
a~rvey and depth interval,. !rotals enelo.sed by parentheses. 

Winter 

40G-200. 

200-100. 
'·.00-20Q 

s." bedot1 · 100-0 · lfO . foo...;iog. · ·1 
88 

0 {1.0,2) .... 
42 . 20 

l i22): 
l 

·.400-200 21 J.. . 4 . . . 2. 

100-0 J o o ~ 5 OJ . g§o-itio ·. o ·: :: .o (o l : o (ol 
4.00-200 0 0. 0 .. 0 
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!able A2-24. Pre~ence (X) und absence (0) of S4enfla~a 
according to all nets used (N70V<J, HlOOBs, N100i!s). 

Compare with Table Al-l for station numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

i 
East London I 

I 

Port Elizabeth I 
L 

: 
Durban 

' 
I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

I 

Durban 

Port SheEstone 

Port st. Johns 

Bashee 

East London 
: 

Port Alfred I 

I 
Port Elizabeth I 

I 
I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Oceanio Stations 

1 2 1 2 3 4 

X 
l l i i : 
I I X I X I I 

i I I I I 
X I I : I I 

I _j I _1 

I I I I I 

X I I X I X I I 
I I I I I 

I i i i X 
I 

I I X I X I I _..._ 

I I I I I 
X l X 1 X I X l X I X 3_ _j_ 

Range Median ____ _ Range -----Median ----
AUTmm SURVEY 

Neritio Stations Oceanio Stations 
1 2 3 4 1 2 3 4 

X 

X 

X 

X 

X 

X 

X 

X 

: 
I 

I 

t 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 
I 

: : 
I J 

I I 
I I 

_j 

I I 
I I 
I I 

: I 
I 

I I 

I I 
I ~ 
I I 
I I 
I I 
I : I 

X I I 

I I 

X : X ! X 

Range----
Median 

X 

X 

X 

X 

X 

X 

X 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I 

X I 

I 

X I 

I 
X 

X 

X 
I 

X 

X _l_ 

0 

i I 

I 

I 
I 

i I 

: 
I 

I 
I 

I 
I 
l 

: I 

X I 

i I 

X l i 
I 

X 
I 

X X I 

Rane;e ----
Median ----

X 

X 

X 

X 

X 

X 

I I 
I 

X X 
I 

I I 

I i 
I X X I 

I 
I I 
I X X I 
I I 

: : 
X I X I 

I I ' i 
I X I X I 

I I I 
I X 

I 
X I 

I I I 

: : I 
I 

I X I X I X 

Range Median ____ _ 

Oceanic Stations 
2 3 4 

I I ! 

X X 

I X I X I 

X X 
I 

X X 

X i X I 

_X X 
! ! 

X X _X_ 

Range :Pte dian ____ _ 

l 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I _, 
I 
I 
I 
I 
I 
I 

I 
I 

j 

! 

I 

_j_ 

I 

_j_ 

I 
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!u.b1e A2-22. Abundances for s. e11fl.ata expres;Jed b7 
mean number of individuals/lOOiilJ/depth of water column 
sampled (N70V-nets). Compare with Table Al-l. for 
at;:.. tion number .a. 

SUMMER SURVEY 
Neritia Stations Oaeania Stations 

1 2 1 2 3 4 
I I : - .. : : :4425: 52 

I 
20 Durban I I I I 

I 
I --.-
I I I I I 

Port Shepstone I 31: I l : : I 
I I I I I I 

Port St. Johns :1586 : I 3 I 87 I I 
I I I I 

I I : :1055: I 
34 

I 
4 

I 
East London I ! ! I 

I I I I I I 

1 
I 

I 

: 
I 
I 
I 

I 
I 

I 
Port Elizabeth : 213 l 348l 26 l 6 : 13 l 22 l 

Range 3l. to 4425 
Median 70li 

AUTUMN SURVEY 
Neritia Stations 

Range 3 to 87 
Median 21 

Oceania Stations 
1 2 3 4 1 2 3 4 

Durban :1140 

Port Shepstone 

Part St. Johns 

Bashee :1003 

East London 416 

Port Alfred 

Port Elizabeth 138 

Ca e Seal 

428 

I 
J 

Range57 to fl40 
Median 292_ 

ll6 

10 

34 

14 

WINTER SURVEY 

20 8 

19 

Range 3 to 326 
Median -"2.1 __ 

---' 

Oceania 
1 4 1 2 

------------~-=--r-~~--~-.--~-,~----
4 

Durban 61)1 

Port Shepstone 113 

Port St. Johns 383 

Bashee 

East London 

Port Alfred 

Port Elizabeth ?86 

Cape Seal 0 16 

Ran l'::e.J..o :te iel 
Median 71 

2 

lQ 53 

Range 3 to 102 
:Median -J-NQ3---
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~able A2-26. Abundances for s. enilLi-t&. expresded by 
number of individuala/huul/10 minutes (NlOOB-nets). 
Compare with Table Al-l for station numbers. 

SUMMER SURVEY 
Neritia Stations Oceania Stations 

1 2 1 2 3 4 
: i i i i i Durban I I I 10 I 76 I I 

I i I I I I 
Port Shepstone I I I I I I 

I I _j_ _l I 
I I I I I I 

Port St. Johns 
I I I 7 I 132 I I 
I I I I I I 

i I I I i ; 
East London I I I I I I __._ 

I I I I I I 

: 
I 

I : 
I 
I 
I 

; 
I 

I 
Port Elizabeth I 1 221: 34 I 3 l 25 I 14 J 1 _j_ _l 

I 
I 

Durban I 

I 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cap_e Seal I 

I 

Durban 

Port SheEstone 

Port st. Johns 

Be.shee 

East London 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 
I 

CaEe Seal I 
I 

Range 3 to 132 
Median ----

AUTUMN SURVEY 
Neritia Stations 

Range 3 to 132 
Median 19i 

Oceania Stations 
1 2 3 4 1 2 3 4 

: : : I I 

151 79 I 52 I 
I I J I I 

I I I I I 

~ I I 52 49 I 47 I 
L 

I I I I I 
I I I 73 91 I 72 I 
I I I I I 

: : : I I : 40 23 I 56 I I I I I 

I I I I 
~ 

I I I 75 70 I 13' : 
I 

I I I I I I 
I I I 74 I 43 I 57 I 
I I I I I I 

: : : : : I 

53 112 12 I 2 I I I I I I 

I I I 
I 16_:_ 58l 75 

Range 16 to 75 
Median 58 

Range 2 to 151 
Median 54 

WINTER SURVEY 
Neritic Stations Oceanic StAtions 

1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 

i ! 
I 

I 
I 

j I 

: 
I 

I 
I 

I 
I 
I 
I I 

129: 
i 

71 1 

I 
I 106 I 

Range 71 to J 29 
Median 106 

! 

55 

69 _j_ 

2 

71 

43 

28 

! ! 

45 28 

33 _j_ 17 

31 5 
! 

53 32 

24 _j_ 75 _l 

15 29 
! ! 

56 103 108 

Range 2 to 108 
}ledian 33 

I 

..J 

I 

J 

! 

I 

_j_ 

I 

...1 

I 
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Table A2-27. Abundances for s. en.fluta exprea::.:;ed by 
number of Individuu.J.a/lw.ul/10 lliliiu·tes (NlOOH-neta). 
Compare with Table Al-l for station numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : : I I : I I Durban I 20J I I 75 I I I 
t I 
I I I I I I 

Port Shepstone I ~ I ! ~ I 
I I 
I I I I I I 
I 36: I 

2 I 200 I I Port St. Johns I I I I I 
I : f : I I 

159: 14 East London ! I I 1 I I 

I I I I I I 

I 
I 

__! 

I 

_: 
I 
I 
I 

I 
I 

I 

Port Elizabeth : 1l 200: 12 : : 56 I 19: I 

Rangel to 20J Range 1 tQ 2QQ 
Median 159 Median 18 

AUTUMN SURVEY 
Oceanic Stations 

4 1 2 3 4 

Durban 17 68 
I 

Port Shepstone 290 l 8 I 
---1 

Part St. Johns 

Bashee 80 

East London 

Port Alfred 116 

Port Elizabeth 20 204 66 

Ca e Seal 

Range ~ to 62J Range l :to J28 
Median 81» Median 4.3! 

---' 

WINTER StffiVEY 
Neritic 

1 2 4 1 4 

Durban 62 

Port Shepstone 503 

Port st. Johns 63 18 

Bashee 

East London 

Port Alfred 2 88 

Port Elizabeth 

CaEe Seal 2 

Range 2 'to §OJ Range 4 :te Ga Median J6 Yedian :39 
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Table A2-28. Population composition o~ s. en~lata 
lor all nets used. Relative ubundanoes are enclosed 
b7 parentheses. NlOOB•s oceanic onl7~ 

N70V-nets 

Adults 

NlOOB-nets 

Adults 

Juveniles 

NlOOH-nets 

Adults 

Juveniles 

H>.. 
Q)\1) 

~~ 
WUJ 

Neritic Area 
Ul 

~~ 
H>.. >.. 
Q)\1) rllll 
-P:> rl:> .p~ ~H <?--~ 

::::!::::! ·rl ::::! ::::! 
~UJ E':Ul UJ 

Oceanic Area 

H>.. >.. H:>;. 
§~ Q)Q) a)Q) rlill 

i~ 
+=>:> rl:> 

-P?-1 ~H ~?-! 
::::!::::! ·rl ::::! ::::! 

WUJ ~rn ~UJ UJ 

l 

J 
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Tuble .:~2-22. Abund.smoes for .·~dult i. enfln.ta e.x_pre.l.Jed by 
me<....n number of inai vitiuu.l-=i/lOOmJ/ de i.J th of wu. ter colwnn 
.Jv.Dll)led (N70V-net.;). Oom1.:u~re with Table .~-1 for stv .. tioH 
numbers. 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
I I : I I : :2470: 15 : 15 : Durban I I 

I 

i I I I I I 
Port Shepstone I ll ~ l I I 

I I I 
I I I I I I 
I 640 I I 0 I 40 : I Port St. Johns I I I I I 

I 
380 I : 

23 I i ; 
East London I I I I l ! I 

I I I I I I 

J 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

Port Elizabeth ~ 140 l 148 l 15 : 2: s: 10: 

Range 3 to 24 70 
Median 264 

AUTl.Th1N SURVEY 
Neritic Stations 

Range 2 to 40 
Med ian.....;;;l;.:;5 __ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: I 

429: Durban I 

I I 

Port Shepstone I 72! 
I I 
I 209 I Port St. Johns I I 

: I 

395: Bashaa I 

I 
281 I 

East London t I 

I I 
I 62 I Port Alfred I I 

: T 

129: Port Elizabeth I 

i I 

Cape Seal l 105! 

1 

Durban 1 

Port Shepstone 70 

Port St. Johns 1 

Bashee 

East London 

Port Alfred 104 

Port Elizabeth 253 

Cape Seal 0 

: : I 

84 I 
I I I 

' I I I 
I I 29 ~ 
I I 
I I 6) I I 

-1 : I 8 I I 

I I 
26 ! I 

I I 
I I 10 I I 
I : 274: 12 I 

I 
34 l 

I 
174 l 39 

Range 34 to j29 
Median 151.:_ 

WINTER SURVEY 
Stations 

3 4 1 

1 

42 

1 

10 e lJ 
Rane;e8 ~e a;~ 
Median ;1Ji: 

I 
I 
I -, 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I I 

60 I 17 I 
I I 

i i 
20 I 25 I 

L 

I I 

18 I e I 
I I 
I I 

15 I 22 : I 

I j I 
13 I ! 

I I 

15 I l I 
I I 

: I 

13 3 I 
1. I 

Range l to 84 
Median 15 

7 40 

Range 
~ tQ 9. 

Yedian 16 

~ 

I 

i 

--. 

j 
I 

Jl 
I 
I 
I 
I 
I 
I 
I 

---' 
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Tuble ... ,.2-30. Abundu.nces for juvenile s. enfluta ex..:1res3ed 
by merill number of indiv1dual;.;llDOm3/de~Jth of 't<i:l.ter col.ur.m 
u:..:.m.pled (N70V-net.J). Compt:.re with Tabla .tU-1 for ;;t~;.ution 
nu:mber.J. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
~ I : I : i :1960: 38 : Durban I 51 I 

--. 
I 

29: 
I I I I 

Port Shepstone I I l : : I 
I I I I I I 

Port St. Johns 
I 946: I 3 : 47 : I 
I I I 

i T 
I 

I i 675: u: I 
East London I I 2 I I 

I I I I I I 

-, 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 
Port Elizabeth t 73 l l99l n: 51 5 l 12: 

: 
Durban I 

I 
Port Shepstone I 

I 
I Part St. Johns I 
I 
I 

Bashea I 

I 

East London ! 
I 

Port Alfred I 
I 

: 
Port Eliza beth I 

I 

Cape Seal : 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
Bashee ! 

I 

East London I 
I 
I 
I 

Port Alfred I 

i 
Port Elizabeth ! 

I 

Ca,EO Seal I 
I 

Range 29 to 1960 
Median 437 

Rango 2 to 47 
Median 8 ·_....:;:;... __ 

AUTUMN SURVEY 
Neritic Stations 

1 2 3 4 
I : : 7l5: I I 

I I I 
280! I I 

I I I 

514: I - I 
I I 

I I : 61.0 : I 
I I 

1411 
I I 

! I 

I I I 

151: I I 
I I 

I I : 9l 145: I 

I I 
60 

i 
123! 57l l 19 

Range 9 to 715 
Median I4l 

WINTER 
Neritic Stations 

1 
I 

244! 
I 

44 I 

I 
209: .. 

I 
7! 

I 

26 I 
I -, 

13 : 

33 
I 
I 

I 

0 I 
I 

2 3 4 
I 

~ 

I 

I 

: l 

: 
I 

i 
I ,. . 
I 

: 
I I 

28: 
I 

01 
I s: 3 23 

Range) to 244 
Mad ian ....~2.,.,;6:..._ __ 

Oceanic Stations 
1 2 3 4 

I I I 

32 
I 43 1.0 I I 
I I I 

I I I 

27 ~ 53 1.4 I I 
I ...... 

I I 

63 I 9 3 : I i 
I ~ 

ll 6 16 : 
I 

a I 
6 

I 
j 

I 
I I I 

l 

I I I 

4 I 7 I 0 : i I I 
I I I 

gl 5l 3 
I 

0 I 

Range l to 6J 
Median Si 

---' 

SURVEY 
Oceanic Stations 

1 
I 

17 

1.6 i 

10 .. 
10 

10 

' 
1.2 

2 3 4 
I ! 

0 2 

51 i 0 _j 

3 14 
I 

3 6 

31 27 I 

<-1 0 
' 

9; l.2 12 

Range-<..1 to 51 
Median 10 

"T 

i 

I 

; 

i 

T 
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Table A2-Jl. Abundances for adult s. enf1ata expresaed b,y 
lllVA'6er of fndiVid~a/haul/10 Jllinutea (itiooB:nets). 
Compare with Table Al-l for station numbers. 

: 
Durban I 

I 

Port She:estone I 
I 
I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred 
I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: i i I : 
I I 81 43: I 

i I I I I 
I I ~ I I 

_l I I 
I I I I I 
I I 6: 88: I 
I I I 

: I i i I 
I I ! I I 

I I I I I 

t 178 I 28: 21 21 ~ _j_ 

Range 
Media_n ___ _ Range2 to 88 

Median l6j 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 

: : : I I I 
I 

48 
I 

38 
I 

I I J 74 I I I 

I I I I I I 
I I I 33! 35 I J2 I 

I I 
I I I I I I 
I I I 47: 74 I 67: I I I I 

: : : : I I 

18 
I 

_13 : I I I 27 I I 

I I I I I I 
I I I 63 I 49! J.l I I 

I I I I I I 
I I I 53 : 21: 46: I I I 

l ; I I ~ I 
I 

42: 78: 12 : I I I 

I I I 

~ 7 ~ 29 1 65 

4 

l.O 

4 

3 

Range 7 to 6~ Range 1 la 7B 
Median 2~ Median 44 

~ 

_j 

j 

I 
I 
I 

i 
I 

...... 

J 

. 

_j 

! 

---' 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 

Durban 

Port Shepstone 

Port St. Johns 

Bashee lJ 
East London 

Port Alfred 82 

Port Elizabeth 

Cape Seal 

Range )l 
Median ~ 9~ 

Range 4 
Yedian :t25f 
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Table A2-J2. Abuntlt:.nces for juvenile s. en:flata expras3ed 
by number of indiViduala/baulllO roinuteJ (tfioo:a..=neta). 
Com:po.re w1 th 'lable Al-l for utu tion numbe:.:s. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

: 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 
Port Shepstone l 

I 
I Port St. Johns I 
r 
I 

Bashee I 

I 
East London I 

I 
I Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal l 

i 
Durban I 

I 

Shepstone I Port I 
I 
I 

Port st. Johns I 

I 
Bashee l 

I 

London I East I 
T 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
Cape I 

SUMMER SURVEY 
Neritic Stations 

1 2 
: i 
I I 

I I 

l I 

I I 
I I 
I I 

: i 
I I 

I I 

l 43 I 
I 

Range ____ _ 
Median ----

Ooeanio Stations 
1 2 3 4 

-~ 

I 
2 I 

I 

l 
I 

1 I 
I 
I 
I 
I 

I 

6 l 

: : 
33 I I 

I I 

: I 
I 

I I 

45 I I 
I I 

i ; 
I I 

I I 

2 : 3 : 
Rangel to 45 
Median li 

AUTUMN SURVEY 
Neritic Stations 

1 2 3 4 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

: 

: I 
I 

I J 

I I 
I I 

I I 
I I 
I I 

: -I 
I 

I I 

i I 
I I 
I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 

9 I 29 l 10 _l 

Range 9 to 29 
Median 10 ------

Oceania Stations 
1 2 3 4 

I I I 

77 
I )2 I 

l) 
I 

I I I 
I 

I I I 

19! 14 I 12 I 
I I 

I I I 

27 I 17 I 4 : I I 
I I I 

13 I 
5 

I 
2) : I I 

I I I 
13 I 21 I 3 ! 

I I I 

22 I 22 I 12 I 
I I J 
I I I 

12 I 
34 : 0 

I 
I I 

Range 3 to 77 
Median 15"1' 

WINTER SURVEY 
Neritic Stations Oceanic StAtions 

1 2 3 4 1 2 3 4 
I I i 
I I I B 
I I I 
I l l 28 I !' I 
I I I 
I I I 2 
I 

I I I 
I I I 17 
I I I 
I : I 15 I I : : I 

I 
I 47 I I 

I I I 

: 40 ! ! 5 
I I I 
I I I 10 I I I 

Ran e;e l 0 ;tn 47 

I 
I 
I 

I 
I 
I 
I 
I 
I 

T 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

T ! I 
14 I 7 

I 

12 I l I 
I 
I 

10 I 1 
I 

I 

l.'l I 19 
I 

4 l 20 I 
I I 
I I 

2 I 1] I 

I i 
15 I 71 lQ 

Range l. ;to 28 
:Median n 

~ 

i 

4i 

I 
I 
I 

1 
I __. 
I 

: 
I 
I 
I 

--. 
I 
I 

j 

0 
! 

T 

• 

T 

i 

I 

Mad ian _4Jl_u __ _ ----
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Table .n.2•3fri •:.bundance~ for udult ~. eaflu.tu exnre.JJed by 
numlier ol di viduu.la/h~ul/10 minute J (NlbOH=net~). 
Compare with Table Al-l for Jtution namberJ. 

Sm,mER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: ! : ~ I : 191: 57 : Durban I I I I 

i I I I I I 
Port Shepstone I I I ~ I I 

I _ _l I I 
I I I I I I 

Port St. Johns 
I 30: . I 2 I 145 I I 
I I I I I 

I ~ i i i 120: 10 1 I 
East London I I I I I 

_j_ 

I I 

I 
I 
I 

I 

: 
I 
I 
I -. 
I 
I 

l i 100 
I I I I 

Port Elizabeth : I 9 I : 54 I 18: I I I 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

j 
East London ~ 

I 

Port Alfred I 
I 

l 
Port Elizabeth I 

I 

Cape Seal I 
I 

Durban 

Port SheEstone 

Port St. Johns 
! 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth i 

CaEe Seal 

Range 1 to 191 
Median Ioo 

AUTUMN SURVEY 
Neritio Stations 

Range 1 to 145 
Median 9it 

Oceanio Stations 
1 2 3 4 1 2 3 4 

~ : I 

157 : I 43 I I 

i I I 

218 l I I l 
I I I 

565 : I I 60 I I 
~ : : 67: 44 I I 

I 

I I I 
611 I I .31 

I I I 

7l I I 89 I I 
I : I 

19 :176 I 25 I I 

I I 
6 

I 
78 33 l I ~ 5 _l 

Re.nge5 to 565 
Median 64 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
i i I 

35 ! I 4 
I I 

409 I I 
j 24 I I 

: 48 I 10 
i 

3 I .33 
I 

6 I 6 I 
! : l 

14 85 I 

I 

41 l I 31 
I 

2 I 8 130 I 

Rangel to 409 
l~edian 35 

I I I I 
I 92 I 44 

I I 
I I I I 

I i i 1 
I .33 I I I 

I I ~ 
I I I 
I 105 I 9 I 

j I I I 

: I : 13 I 18 I I I . 
I 

82 
I 

8' : I I 

I I I 
I 12 I I 

1 I I _j_ 
I : I 
I 52 ll 

I 
2:> I I I 

! 

Rangel to 102 
Median J2 

~ 

Oceanio Stations 

I 

j 

. 

2 3 4 
I ! 

13 28 

llt 1___9_ _j 

22 ~· 
59 0 

0 j 35 I 

54 27 . ! 

_11 __._ 

Range 4 to 59 
Yedian _2..,7......_ __ 

1 
I 

I 

: 
I 

__._ 

j_ 
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Table 12-J4• 4ibtmdance..l ~vr :uveniles ...,s...,.""''f:~l~,..a~'t,.,.a .. · ex:prel&aed 
by number of individtWJ..;/huuJ/10 minutes u -nets}. 
Oompa1~ with Tuble Al-l for st~tion number~. 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth i 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

., I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

SUMMER SURVEY 
Neritio Stations 

1 2 
: 

12 I 

I 

l 
I 

6l 
I 

36• 
I o: 

: 
I 

I 
I 
I 

I 
I 
I 

i 
I 

I 

100: 
Range 6 to 100 
Median 256 

Ooeanio Stations 
1 2 3 4 

~ 

.. 
0 

~ 

4 

3_._ 

~ i 
18: I 

i I 
I I 
I _l 

I I 

55 : I 
I 

i i 
01 I 

I I 

1 2 I 1 _j 

Rangel to 55 
Median Ji ------

AUTUMN SURVEY 
Neritic Stations 

1 2 3 4 
I 

16: 
I 

72 1 

I 

128l 
I 

13: 
I 

20! 
I 

"' <.If 

: 
l.l 

I 

l.! 

: : 
I I 

I 
I 

I 
I 
I 
I I 
I 
I 

I 
I 

I 
I 
I 
I I 

281 
I 

lll 36 0 

Range 1 to lt-?8 
Median 18 

Oceanic Stations 
1 2 3 4 

25 . 
0 _L 

l) 
I 

13 

8 1 

I 

27: 
I 

14: 

I 

~l 4 I 
I 

~ i 
25__1_ I 

_L 

I 

23 2 I 
I 

: 
2 16 I 

21 _l_ 

, I 

5 l 
I 

0 I 
I 

I I 

14 3 
I 
I 

Range 2 to 27 
Median 13 

l 

: 
I 

I 
I 

-' 
I 
I 
I 

; 
I 

I 

J 

~ 

-' 

j 

• 

..1 

j 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 

----' 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 1 

CaEe Seal 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 
I 

Z1 

24 
15 

2 

2 
I 

11 

6, 

i • 
I . _.._ 
I 
I 
I I 

: 
I 

i 
I 

I 
I 
I 

: I 

_11 
I 

20! I 

I o: 2 28 

Ran e;e 2 'teo 94 
Median _...,J.,.J __ 

Oceania Stations 
1 2 3 4 

~ ! ! 

0 1 4 

19. 2 I _1_ _1 

8 18 7 
! 

22 _1 0 

l O_t 10 _l 

l 12 
: : ! 

8 8 

Range • 
lledian t~.£ 25 

I 

_i 

I 

..1 

• 
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'?ublo .L\2-35. ::rc:Jo:noo (.X) c.na cb...:cncc (0) o:Z n. oini.cn 
u.coordina to ull no to ~t:d (1170Vo, iflOO:D.:J ~ end I1l.OOl1o ). 
Canpcro oith Tablo ~1-1 for otution nunbcra. 

~ 
Durban I 

I 

Port Shepstone I 
I 
I 

St. Johns 
I 

Port I 

1 
East London I 

I 

Port Elizabeth ~ 

I 
I 

Durban I 

I 
Port Shepstone ~ 

I 
I Part St. Johns I 
T 
I 

Bashee I 

I 
East London I 

I 
I Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal ! 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 
..-
I 

Be.shee ! 
I 
I East London I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : I I : 1 X 0 

I I 
I I I X I I I 

i I I i I I 
X I ~ ~ ~ I ! _I 

I I I I I I 

i: I I 
X I ~r I I I 

I I I .. u. I I I 
I i .- : : I 

X 
I I 0 I I ! X ! I I 

I 

I I I I I I 
0 l X ~ X : X : X I X : j 

Range ____ _ Range ____ _ 
Median ----- Median. ___ _ 

AUTm1N SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

:r 
X 

X 

X 

0 

0 

X 

X 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

! 

I : I 
I J 

I I 

J I 

I I 
I I 
I I 

: I 
I 

I I 

i I 

! I 

I I 
I I 
I I 
I : I 

X I I 

I I 

X ~ X ~ X 

Range----
Median 

X 

X 

X 

X 

X 

X 

~ 
.01. 

WINTER SURVEY 
Neritic Stations 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

! 
I 
I 
I 
f 
I 
I 

I I I 
I I I 

X I ] I I 

I I i 
X I J: I I 

I I -1 
I I I 

X 
I 

X 
I : I I 

I : I 
I I 

X I X I I 

I I I 

""" ! X I I 
.o. I 

I I I .... I 
X 

I : A I I 
I I I 
I I I 

""?' I 
,.,.. I ,. I .... "''· '~ 

I 
I 
I 
I 

Range 1 

Median -------- l 
---1 

Oceanic Stations 
1 2 3 4 1 2 3 4 

i 
0 I 

I 

~ 
I 

I 
I 

0 I 
I 

I 

0 ! 
I 
I 

X I 

: 
0 I 

I 

X I 

I 

X 
I 
I 

i 
I 

I 

: 
: 
I 

i 
I ,. 
I 
I 
I 

: 
X I 

I 

X I 

I 

X 
I 
I 

Range 
Median 

I 
I 

I 

: 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

X 
I 

·~ I ' . 

----

i 
X I 

X i 

X 
T 

~ 

X 

,r 

: : 
'}( I , .... I 

I 
·v i }[ : 

I 
I 

"S:" y I 
I I 

I 
y y I . 

I 

J. 
I 

i X l 
I 
I 

X T" I 

i 
y X I ~ 

Range----
:Yedian ----

I 

. 
j 

r 

_j_ 

I 



-66-

Table A2-J6. Abumdunces for s. minima expressed by 
mean number of individuals/lOOii3/de.1)th of water column 
sampled (N70V-nets). Com.pare with Table Al.-1 for 
:~t~tion numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: I : I I 

22: 0 
I 

l. 
I Durban I I I I 

I i I I I 
Port She :est one I 62 I : ~ : I 

I I I I I 
I 192 : I 3 I 14 I Port St. Johns I I I I 

1 I i r : 
East London I o: I 64 ! 8 I . 

I I I I I 
Port Elizabeth : Ol 158l 22 : 2 : 44 

Range 21 to 192 Range 1 t2 
Median llO Median 1~ 

AUTm1N SURVEY 
Neritio Stations Oceania Stations 

1 2 3 4 1 2 3 

Durban 

Port Shepstone 

Part St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ce. e Seal 

: 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

Range 4. :tQ lll Range l :to 
Median ll Median 32 

WINTER SURVEY 

1 4 1 

Durban 

Port Shepstone 17 

Port St. Johns 10 JOB 

Bashee 

East London 

Port Alfred 

Port Elizabeth 
I 

CaEe Seal 5 s: 

4 

1 
I 

I 

_: 
I 
I 
I 

I 
I 

I 

57: 

64 

4 

ll2 

--' 

Range 
'ti::; :e Range 

3 :tie 258 Median 5 J:!j Median 
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',Llu.blo J:.2-J.7_. / ... bundOlcc.; for D. t'.ininn c:r.r-rcn:md by 
nun!> or of ind1 vldunlo/h<....ul/lC Lint1.t;e.:s (t!~OOD-nc t:~). 
Co.:lp!.!re ui th T;J.~lo iU-1 for stv. tion numbcr:J. · 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth i 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: ; 
I I 0 
i I 
I I 

...1 
I I 
I I 0 I I 

I i 
I I 

I I 

l 2 I 5 I 

Range ____ _ 
Median ·----

AUTUMN SURVEY 
Neritic Stations 

I 

I 
I 

I 
I 
l 
I 
I 
I 

i 
I 

I 

: 

: i 
1 I I 

I I 
I I 
I I 
I I 

0 I I 
I I 

i I 
I I 

I I 

0 : 2 I _._ 

Ranooe 1 to 7 
Medlan 3~· 

Oceanic Stations 
1 2 3 4 1 2 3 

: : I I I I 
I I 

7 
I 

8 
I 

I I J 23 I I I 

I I I I I I 
I I I 3 I 0 I l.6J I 

I I 
I I I I I I 
I I I 3 I 8 I 2 I 
I I I I I I 

: : : : I : I 
J.3 I I I 3 I 2 I I 

I I I I I ; i 
I I I 5 I 0 I 3~ -~ I 

I I I I I I 
I I I 0 : 43 I 23 I 
I I I I _j 

: I I I 

4 

7 

4 

: : I 
4 : 40 16 

I 
5 Port Elizabeth I I I I I I 

I I I I 

Cape Seal ~ I 1 I 1 ! 1 ...1 1 

Range Median ____ _ 

1 
! 
I 

: 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I .. 
I 

: 
I 
I 
I 

I 
I 

j 

Range 2 to 163 
Median 8 ---------' 

. 
Durban 

Port Shepstone 

Port st. Johns 

Bashee 

East London 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
i 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

l 
I 
I 
I 

i I 

I 

I 
I 

i I 

: 
I 

I 
I 

I 
I 
I 

: I 

6 I 

I 

3 I 
i I 

I 
I 1 I 

Range----
Median ----

2 

l.7 

2 

ll 

3 

3 

Oceanic Stations 

! 

I 

2 3 4 
I ! 

7 5 

111. I 1.6 ...1 

18 6 

1..1 0 

2 I 52 I 

3 6 . ! 

13 6 l.-1. 

Range 2 to 52 
!ledian __,6~·~=----

I 

i 

I 

i 

-T 
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1J.lable A2-J8. Jlbundnnce3 for s .. nininu oxprea:.;ed by 
nuober or indi viducla/haul/10 ru.nutoo (IJlOOH-nets). 
Compure uith Table Al-l for stution numbero. 

: 
Durban I 

I 
Port Shepstone I 

I 
I 
I Port St. Johns I 

i 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 
I 
I 

Bashee I 

I 
East London ! 

I 
I Port Alfred I 
I 
I 

Port Elizabeth I 

i 
Ce.pe Seal : 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: : ~ I : 0 I 
I I I 0 I I 

I I I I I 
I _l - ~ : : I 

I I I I I 

0 I I 0 I 0 I I 
I I I I I 

i I : I I I 0 ! I 0 I 0 I ! 
I I I I I 

0 : 0 : 0 : : 0 J 0 
Range ____ _ Range ____ _ 
Median ----- Median ------

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 
I 
I 

l I 

i 
0 ~ 

I 

0 I 
I 
I 
I 

0 I 

I 

0 I 

I 

0 I 
I 

: 
0 I 

I 

0 : 

I : I 
I J 

I I 
I I 
I 

I I 
I I 
I I 

: : 
I I 

I I 
I ! 
I I 
I I 
I I 
I : I 

0 I I 

I I 

0 : 0 : 0 

Range----
Median 

0 

0 

0 

0 

0 

0 

0 

I 
I 
I 

-~ 

I 

! 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

r 
I 

I I 
I I 

0 I 0 I 
I i I 

0 ! I 
I 

I I 

0 
I 

0 
I 

I I 
I I 
I I 

0 I 0 I 

I ; I 

0 I 0 I 

I I 

1 
I I 
I I : I 

I 
1 I 2 I , 

Range----
Median -----

I 
I 
I 

I 

: 
I 
I 
I -. 
I 
I 

I 

~ 

, 
i 

i 

I 

I 

I 

_: 
I 
I 
I 

j 
I 
I 
I 
I 
I 
I 

--' 

i 
Durban I 0 

I 

Port Shepstone I 
J I 

I 

Port st. Johns 
I 
I 0 
I 

Bashee ! 0 
I 

London I 
0 East I 

I 
I 

Port Alfred I 0 
I 

Port Elizabeth ! 0 
I 

Seal I Cape ! 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

i 
I 

I 
I 

I 
I 
I 

I 

: 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

i 
I 

I 

: 
: 
I 

j 
I 

I 
I 
l 

: 
0 I 

I 

0 I 

I 

0 
I 
I 

Rane;e 
:Median 

I 
I () 

I 

: 0 
I 
I 
I 0 
I 
I 4 I 

I 
I 

0 I 
I 
I 
I 
-. 
I 
I 2 
I 

0 
I 

0 I 

----

: 
I 

I 

~ 
I 
I 
I 

T 
I 

! 
I 
I 
I 
I 
I 
I 

I 
I 

I ! 

n 1"\. 

I) I (\ J 

0 f't 

0 I 0 

0 i ? I 

() A 

Cl 

Range 2 to 9 
Jledian --4'+---

I 

i 

i 

I 
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Table A2-l2• Populution composition of s. minima for 
all aets used. Relative abundances are enclosed by 
parentheses. NlOOB'a oceunic only. 

Neritic Area Oceanic Area 
U1 ~ H~ ~~ 

Ht>:. ~ Hl>:. 
§~ 

H:>:> 
(!)(!) (!)(!) r-JQ) (!)(!) Q)(!) r-J(l) 

;~ 
..Pt> rlt> 

~~ 
..Pt> rlt> ..p~ $:1H c:qH ..PH s:l H c:qH 

:3:3 .,.; :3 :3 :3 :3 ·rl :::> :::> 
ww c:qw s: 01 C/J w.w. c:qw :s=w. w. 

N70V-nets 
96.~ ~ 81._~ 93.~ g6.6j ~ ~ ~ Adults (179) 2 (35) {266} (313) 5 

~ t2;3~ t~i6<tl f2§~ 3.~ <~9;% ~ ~· (Jl.J 
. 

Juveniles 
. 

' NlOOB-nets 
84.2j 81.~ ~ ~t4i~ Adults (16} ( 2 

15.~ 18.~ t1s1:t 16.8% 
Juveniles (3J (tsb) {!29'} 

NlOOH-nets 

Adults (0) (1) (3) (4) (0) (5) ~ 4 ~ 9 

Juveniles (0) (0) co} 1 co> (0) (0) ~ ~ 
' i 

J 
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Table A2go. Abundances for adult S. ainiaa expressed b7 
ae&.l'l nua r o~ 1D.d1Vidual.a/100a.3/depih ol water col:IID&Il 
sampled (N70Y-nets). Compare w1 th 'fable Al-l ~or 
station mDlbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: : i i I : 

Durban I 22 I I 0 I 1: I 

I I I I I I 
Port Shepstone I 60 I I I I I 

I 1 _j_ _l 
I I I I I I 
I 172 I I 

2 
I 

14 : I Port St. Johns I I I I I 

i i I i i I 
East London I 01 I 62 I 7 I I 

I I I I I I 

4 
I 

...1 

Port Elizabeth I o: 156: 22 l 2 1 44 l _5_lj j_ 

Range22 to 172 Range 1 H 62 
Median lOB Median 1! 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

Durban 
I 

Port She stone 84 1 l! I .... 
I 

Port St. Johns 68 26 I 

Bashee 6 1 16 l. 

East London 0 6 16 

Port Alfred 1 

Port Elizabeth 9 26 26 7 101 2 

Ce. a Seal • 
Range 4 to 84 Range l. 'to 112 
Median ll Median 31 

----' 
WINTER SURVEY 

Stations Oceanic StAtions 
3 4 1 2 3 4 

Durban 0 

Port Shepstone 17 235 9 

Port st. Johns 0 

Be.shee 2 

East London 13 

Port Alfred 0 12 

Port Elizabeth 19 18 

Cape Seal 5 5 18 9 
Range 5 :to l9 Range 2 to 221 
Median ll Median 'Oi 
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Table L.2-41. .-~bundanoes for juvenile s. minima ex·cre.a Jed 
by me.:.n number of 1nd1vidual37lOOm3/depth of wa:t'.~r .. column 
aumpled (N?OV-nets). Compare with Table _\1-l for station 
numbers. 

I 
I 

Durban I 

I 

Port Shepstone I 
I 
I 

St. Johns 
I 

Port I 

I 
East London ! 

I 

Port Elizabeth : 

1 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 
r 
I 

Bashee I 
·~ 

I 

East London ! 
I 
I 

Port Alfred I 
I 
I 

Port Elizabeth I 

i 
Cape Seal ~ 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: 

0 I 

I 

1 I 
I 
I 

21 I 
I 

I 
0 I 

I 

0 : 

: 
I 

I 

l 
I 
I 
I 

i 
I 

I 

2 l 
Range 1 to 21 
Median 2 

c 

0 

l 

2 

0 

AUTUMN SURVEY 
Neritio Stations 

• ~ : I 
0 

I 
I I I 

I i I 

! 0 ! I 
I 

I I I 
I 0 I I 
I I I 
r : i 
: -<-1 I I 

I 

: 
I I 

0 : 0 I 
I 

Rang4(1 to 3 
Median ll 

Oceanio Stations 
1 2 3 4 1 2 3 

: : : I I I 

{ 1 
I 

0 
I 

0 
I 

0 I I J I I I 

i T i j I I I 

33 I I I <.1 I 24 I l I 
I I I 

I I I I I I 

0 I I I 9 I 0 : .(. 1 I 
I I I I I 
I : I : I : I I I 

0 I I I 0 I c I 0 I 
I 

I I I I I , I 

0 I I I 0 I 4 1-< l I 
I 

I I I I I I 

"' 
I I I 0 I 4 I 2 l loll I I I I I 

I I : -, I I 
I I I I 

0 I 2 I I 0 I 2 I 9 I 

I I I 

0 : 0 I c ! 0 

4 

3 

4 

0 

Range 2 :tg l3 Range<.1 :to 24 
Median 174 Median 2i 

-. 
I 
I 

I 

: 
I 
I 
I 
I 
I 
I 

I 

: 

I 
I 
I 
~ 

I 
I 
~ 

I 

: 
I 
I 
I 

I 
I 

I 
I 
i 
l 
I 
I 

1 
I 
I 
I 
I 
I 
I 

---' 

1 
j 

Durban I 0 
I 

Port Shepstone I 0 I 
I 
I 

0 Port st. Johns I 

I 

Bashee I 0 
I 

London I 0 East I 
I 
I 

0 Port Alfred I 

I 
Port Elizabeth I 0 

I 

Seal I 0 Ca:ee I 

WINTER 
Neritio Stations 

I 
I 

I 
I 

I 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I 

! 
I 
I 
I 

2 3 4 
j i 
I I 

I I 

: : 
: I 

I 
I I 

I I 
I I 

I I 
I I 
I I 

: I 

3 
I 

I I 

i i 
0 ~ I 

I I 

0 I 0 I 2 I I 

Range 2 to 3 
:Median -9~--

SURVEY 

1 

3 

0 

0 

"1 
ll 

) 

Oceanio Stet ions 

: 
I 

I 

! 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

2 3 4 

: I 

2 I Zl 
I 

24 : 1 i 
I 

2 
I 

12 I 

r I 

l I 15 
I 

10 : )6 I 
I 

0 
I 

0 I 
I 

I 

4 I 8 9 

Range < J to 36 
Yedian --.:~att---

I 

. 
.I 

T 

j_ 

I 



-72-
Table A2-42. Abundances for adult s. ainiaa expressed by 
number of IndiViduals/haul/10 minutes (BiOO~neta). 
Compare with ~able Al-l £or sta~ion nUllbers. 

: 
Durban I 

I 

Port Shepst<:me I 
I 
I 

St. Johns 
I 

Port I 

: 
East London I 

I 

Port.Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 
I 

I 

St. Johns 
I 

Port I 

: 
Bashee I 

I 

East London t 
I 

Alfred 
I 

Port I 

: 
Port Elizabeth I 

I 

Ce.pe Seal I 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
T : I 
I I 0 -. 
I I 
I ~ 
I I 
I I 

0 I I 
I 

I I 
I ! 
I I 

~ 2 ~ 5 
Range Median ____ _ 

AUTillffi SURVEY 
Neritio Stations 

• 
I 
I 

I 

l 
I 
I 
I 

i 
! 
I 

l 

: : 
l I I 

I I 
I : I 

I I 

0 
I I 
I I 

i I 
I I 

I I 

0 : l l 5 
Rangel to 5 
Med ian._...::3=----

Oceanic Stations 
1 2 3 4 1 2 3 4 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

! 
I 
I 
I 

I 
I 
I 

I 

! 

I : I 
I J 

I 

I I 
I I 

I I 
I I 
I I 

: : 
I I . i I 

! I 

I I 
I I 
I I 
I : I 
I I 

I I 

1 : l : l 

Range----
Median ----

21 

3 

2 

3 

4 

0 

3 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 

6 

1 
Range 
Median 

I I I 
I 

6 
I 

·7 
I 

I I I 

I I I 
I 0 ll22 I 

I 
I I I 
I 8 I .2 I 
I I I 

: I : 
2 

I 
12 I I I 

I I I 
I 0 I 25 ! 
I I I 
I 37 I 22 : I I 
I I I 

: )5 : 16 I 
5 I 

. 

Range 2 to 122 
Median 7 

6 

6 

Range 2 to 43 
:Vedian 

6 

1 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

1 
I 

-1 
I 

: 
I 
I 
I 

I 
I 

i 

, 
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Table A2-4J• Alnmdancea for jUTenile s. m:inilla. expressed 
'bt number of individuals/haul/10 Dlinutes (JillOO'!-nets}. 
Compare.with '!able Al-l. for station nwabere. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 
Port Shepstona I 

I 
I Port St. Johns I 

: 
Bashee I 

I 

East London I 

I 

Alfred I Port I 

: 
Port Elizabeth I 

I 

Cape Seal I 

i 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee I 
I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I : I : : -. 
I 

0 
I I 

I I I 0 I I I 
I 

i i I I I I 

! I ! I I : I 
I I I I I I 
I I 0 I 0 I I I 
I I I I I I 

I : : : I I 
I I I ! I I 

I I I I I I 

~ 6 : 0 : 0 : l : 2 : 
Range Median ____ _ 

Range ____ _ 

Median ----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

I I : I I 
I I I ' .-
I I I 
I I I 0 
I I I 
I I I l I I I 
I I I 
I I I 

0 I I I .. 
I I I 
I ! I l. 
I I I 
I I I 0 I I I 
I I I 
I I I 

2 I I I 

I I I 

! 0 ! 0 I 0 

Range Median ____ _ 

WINTER SURVEY 
Neritic Stations 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I I 
I I 

1 2 I I 
! i ; 

0 41 I I 
I ...... 
I 

1 0 I 
I i 
I 

0 l 
I 
I 

I 

I ' I 
0 110 I 

l 

I I 

1 I 1 I 
j I J 

I I 

5 
I 

0 
I 

0 I I 
--. 

Ran.ge l to 41 
Median • __ .2~---

---' 

Oceanic Stations 
1 2 3 4 1 2 3 4 

I 
I 

I 
I 

I 
I 
I 
~ 

I 

! 
I 
I 
I 
I 
I 

0 I 

I 
I 0 
I 
I 
I 

I i 
I I 

I I 

l l 
: I 

I 
I I 

I I 
I I 

I I 

: I 
I 

I : I 
I I 

i i 
I I 

I I 
I I 0 I I 

Rane;e ----
Median ----

0 

2 

0 

ll 

0 

0 

I 

I 

I 

: ~ 

0 11 
I 

2 : 2 I 

1 ? 
~ I 

0 .0 

0 i q I 

0 0 

1 0 0 

Range l to 11 
Median ___,.2;;...--.--

I 

.. ~ 

I 

_i 

I 
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Table A2-4t.. Abundances for adult s. minima exprea:.ed by 
number ofndividuals/haul/10 minute.:J (BlOOH-nets) .. 
O~mpo.re Wi~ Table Al-l for station numbers.· 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

I 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 
East London I 

I 

Alfred I Port I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritio Stations Oceanic Stations 

1 2 1 2 3 4 
I l I I : 0 I I 

0 
I 

I I I I I 

I I I i I 

~ ~ : I I 
I I 

I I I I I 

0 I I 0 I 0 I I 
I I I I I 

0 I i 
0 

r 
0 

i i 
I I I I I 

I I I I I 
0 : : 0 : : 0 I 0 

J 

Range ----- Range ____ _ 
Median Median ---- ----

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

l 

0 

0 

0 

0 

0 

0 

0 

I I : I I 
I I .I 0 
I I I 
I I I 0 
I I I 
I I I 0 I I I 

I l : I I 
I I I 0 

·r 

I I I 

. ~ I I 0 
I I I 
I I I 0 I I I 
I I I 
I I I 
I 0 I I 0 
I I I 

! 0 ~ 0 I 0 

Range Median ____ _ 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
T 
I 

0 ! 
I 

3 I 

I 
0 

I 
I 

I 
0 I 

I 

0 I 
I 
I 

0 
I 
I 

I 
0 ! 

I 
I 
I 

I : I 
I ! 
I I 

: : 
I I 
I I 
I I 

I I 
I I 

I I 

: I 
I 

I : 
0 

I 
I I 

i I 
0 ! ! 

I I 

0 I 0 I 0 I I 

Range----
Median ----

0 

0 

0 

3 

0 

2 

I 
I 
I 

' I 
~ 
I 
I 
I -, 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I I 
I 

0 
I 

0 I I 

' I I 

0 ~ I 

I I 

0 I 0 I 
I I 
I : I 

0 I 0 I 

I ' I 

0 ! 0 I 

I I 

1 I : I 

: I 

2 
I 

l. I I 

Range l to 2 
Median l 

1 

Oceanic Stations 
2 3 4 

T I ! 

0 0 

i 0 i 0 

0 0 
I 

0 6 

0 i 2 I 

0 4 
I I 

7 

Range 2 to 7 
:Median .:3.1 

-~:sH!.:---

I 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

J 

I 

i 

-·1 

I 

i 

, 

T 

~ 

i 

I 

_i 

I 
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Table A2-4.5. Abundances for juvenile s. minima expressed 
by number ot individuals/haulllO minutes.(NlOOH-nete). 
Campnre with Table Al-l for station numbers. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth ~ 

: 
Durban I 

I 

Port Shepstone ! 
I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London ! 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

I 

Durban I 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMM'ER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : i : l 0 0 I I I I I 

i I I I I 
I I I I I 

_l l l l 
I I I I I 

0 I I 0 I 0 I I 
I I I I I 

0 i I 
0 i 0 i I 

I I I I I __._ 

I I I I I 
0 l I 0 I : 0 I 0 

I I I 

Range Media_n ___ _ Range -----Median ----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

0 

0 

0 

0 

0 

0 

0 

0 

: 
I 

i 
~ 
I 
I 
I 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 

: I 
I 

I .I 

I I 
I I 

I I 
I I 
I I 

: : 
I I 

I I 

J I 

I I 
I I 
I I 

: T 

0 
I 

I I 

I I 
0 ! 0 ! 0 

Range ----
Median 

0 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 

0 

0 

0 

0 

0 
I 

0 

0 i 

I l 
I I 

I I 
I ! I 

: I 
I 

I I 

I I 
I I 

I I 
I I 
I I 

: 1 

0 I 
I I 

I I 
0 ! I 

I I 

0 I 0 I 0 I I 

Rane;e ----
Median ----

0 

0 

0 

l 

0 

0 

I I 

0 
I 

0 
I 

I I 
I i i 

0 I I 
_I _j_ 

I I 

v I 0 I 
I I 

I I : 
0 

I 
0 I I 

I I 
0 I 0 I 

..L 

I I I 
I 0 I I 
I I I 

: : I 

0 0 
I 

0 I I I 

Range Median ____ _ 

Oceanic Stations 
2 3 4 

~ l ~ 

0 I 0 
I 

_.1 0 ! 0 I 
I 

0 
I 

0 I 
~ i I 

0 I l 
I 

0 l 0 l 
I 

0 
I 

0 I 
I 

I 
2 I 

Range 1 to J 
Yedian 2 --=---

-. 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

--. 

--~ 

i 

__. 

i 

--. 

I 

. 
_l 

I 

j_ 

I 
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Table A2-46. Presence {X) and absence (0) of S. serrato
dentata according to all nets used (N70Vs, NlOOBs, NlOOHs). 
Compare with Table Al-l for station numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I : i i : i 

Durban X I I X I X I I 

i I I i I 
Port Shepstone X l I : I I 

_l 
I I I I I 

Port St. Johns X I I X I X I I 
I I I I I 

X 
i i 

X 
I 

X 
i i 

East London I I I I I 
I 

I I I I I 

Port Elizabeth 0 : X : X I X I X I X I I J I 

Range Median ____ _ Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : : I I 

X X X I 
X 

I 
Durban I I I J I I 

I i I I 
. 

i i 
Port Shepstone I X l I I X X I X I 

J _L _j_ 

I I I I I 

Port St. Johns I X I I I X X X I 
I I I I .J. 

: ~ : : ! : X X X X Bashee I I I I I 

I 
X 

I I I I 
East London l I I I X X X I 

I 

I I I I I I 

Port Alfred I X I I I X I X X I 
I I I I I J 

: : I : : ~ I 

X X I X X X 
I X Port Elizabeth I I I I I I 

i 
0 

I I I 

Cape Seal I I X l X I X 
I I 

Range Median ____ _ Range Median ____ _ 

1 
I 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
J 
I 

J 
I 
I 
I 
I 

I 
I 
I 

I 

J 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 

---' 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal ! 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 

X 
i 
I 
I 

I 

X I 

I 
X 

X 

X 
I 

X 

X i 

0 

i ~ 

I 

I 
I 

_j_ I 

: 
I 

i 
I 

I 
I 
I 
I I 

X I 
I 

I 
X ! I 

I 

X I X X I 

Ran~e ----
Median ----

X 

X 

X 

X 

X 

X 

Oceanic Stations 
2 3 4 

! ! ! I 

X X 

_j_ X ..J. X I _1 

X X 
: ~ ! I 

X X ...i. 

X ..J. X _1 _1 

X X 
! 

X X _...._ X 

Range :Median ____ _ 
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Table A2-4 7. Abund<-<.D.Ce":J for H. .JelT~'.todent<.ltu. exl)rc.;acd 
by meun nwnber of i!ltiividU<.J.l:J71UOm.3/depth o:r w~.;.ter column 
oompled (!170V-net.;). Com~~:...ro with T:...ble :~-1 for :Jtution 
nu;..:!i.lCl"'J. 

I 

Durban 

Port She :est one 

Port St. Johns 
~ 

East London 

Port Elizabeth 1 

I 
I 

Durban I 

I 
Port Shepstone I 

I 

Part St. Johns I 
I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal ~ 

I 

Durban 

Port SheEstone 

Port st. Johns 

Be.shee I 

East London 
I 

Port Alfred 

Port Elizabeth , 

CaEe Seal 

SUMMER SURVEY 
Neritio Stations 

1 2 
: ; 

15 I I 

i I 
26 I I 

I I 

B" I I 
vi I 

I I 
lOJ I 

I I 

0~ 25 l 
Range 10 to 88 
Median 25 

Ooeanio Stations 
1 2 3 4 

i 
6 I 

i 
l 
I 

3 I 
I 
~ 

38 : 
I 

16 I _l 

: : 
9 I I 

i I 
I I 

_l _l 

I I 

10 I I 
I I 

I i 
29 I I 

I I 

16J 35 1 60 

Range 3 to 6Q 
Median 16 

AUTUMN SURVEY 
Neritio Stations 

1 2 3 4 
I : : 

33: I J 

I I I 

117 ~ I I 

I I I 

.35: I I 
I I 

I : : 46: I I 

I I I 

421 ! I 
_L 

I I I 

10: I I 
I I 

! I : 22: 73: I 

I I i 
0~ 21: 34 ~ 8 

Re.nge 8 to 117 
Median 34 

Oceanio Stations 
1 2 3 4 

I 

14 I 
I 

i 
14 I 

_L 

I 

18 : 
: 6 I 

I 
30 I 

I 

3 I 
I 
! 

19: 

I 

21 46 
I 
I 

~ 
I 

28 37 I 
I 
I 

103 17 : 
I 

37 
I 

22 I 

I ll I 

37 .l I 

I I 

29 : 34 t 
! I 

49: 40 : 45 

Range 3 to 103 
Median 28t 

WINTER SURVEY 
Neritio Stations Oceania Stations 

1 2 3 4 1 2 3 4 
i 

81 I 

I 

21 I 
26 

7 

7 
I 

0 

13 

0 

i I 

I 

I 

: I 

: 
I 

i 
I 

~ 

I 
I 
I 
I I 

71: 
I 

10 I 

I o: 5 13 
Range 5 to 81 
l.~ed ian llk 

! 

'\4 

32 -• 

3_5 
: 

24 

46 

68 

! ! 

8 17 

71t 21 _l 

3C 251 
! 

16 31 

_1_1 _1 _18 _l 

16 3 

_36 _.14_ 48 

Range 3 to 251 
Yed ian _3 .... 4..__ __ 

: 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I _, 
I 
I 

.J 
I 
I 
I 

i 
I 

j 

! 

I 

..1 

I 

...1. 
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!able A2-48. Ahundancee !or s. serratodentata expressed 
~Y au:aber

1 
Q:f indi vi4ualsA.uaul~!O •in•••• (1106~nete). 

aapare w th Table Al-l tor s ation nuabere. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : ; i : i 

Durban I I 3 I 0 I I 

i I I I I 
Port She :est one I J I I I 

l I I 
I. I I I I 

Port St. Johns 
I I 3 I 0 I I 
I I I I I 

i i i i I 
East London I I I I I 

I I I I I 

I 

I 

Port Elizabeth i : 18 : 18 l 6 1 8 ~ 21 j 

I 

Durban . 
Port Shepstone 1 

Port St. Johns 
I 

Bashee 

East London i 

Port Alfred 
! 

Port Elizabeth 
! 

Cape Seal I 

. 
Durban 

Port She:estone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

Ca:ee Seal 

Range Medie._n ___ _ Range 3 to 21 
Median 7 _ __;,. __ 

AUTUMN Sl.ffiVEY 
Neritio Stations 

1 2 3 4 
I I : 

. 
i I 

I I I 

. 
_j i 

! I I 

I 11 41 15 
Range 1 to 15 
Median ~ 

WINTER 
Neritio Stations 

1 2 3 4 
! i ! 

I 
i 

I 

l _j 

: 
I 

I 
I 

I 
I 
I 

I : I 

51• 
I 

i O! I 

I 
I 24 I 

Range 24 to 51 
:Median 

376 

Oceanio Stations 
1 2 3 4 

I I I 

33 
I 

23 
I I 

24 I I I 

I I i 
2 67 I 73 I I 

I I ~ 
I I 

3 49 11 I : I 
I : : 

8 17 58 I I . . . 
, I I 

18 32 13 J I 

I I 

15 I 39 62 : I I 

: I I 

4 59 41 
I 

122 I I 
! 

Range 2 to 122 
Median 33 

~ 

SURVEY 
Oceanic Stations 

1 
I 

c:;~ 

" 
26 j 

2 

26 

21 

qg 

2 3 4 
I ! 

55 14-

24 i 38 I 

J5 62 

56 192 

30 i 91 I 

82 26 . ! 

106 127 37 

Range 2 to 127 
:.led ian _..,)!l-li8iil----

! 

I 

I 

I 
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Tuble 1.2-49. .:lbund:...nce.J for s. :.Jer:-utodenta.ta expreaaed 
}?Y numbe:r.c o:f 1ndividu·..~.lolhuul{l01m.nutoJ (~11001!-nets). 
"o::::tpare h ... 'tfi Tao.J.e AI-I for o u.t on numbero. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepsto~e I 

I 

Port St. Johns I 
I 

: 
Bashee I 

i 
East London : 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
l 

Durban 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 

: 
0• 

I 
I 
l 
I 

4 : 
i 

01 
I 

Ol 

: 
I 

I 
I 

I 
I 
I 

l 
I 
~ 

I 

3 I 
·I 

Range 3 to 7 
Median. __ J.,.1.._· · _ 

0 

3 

1 

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

: i -. 
I 

1 I I I 

i I I 

: I I 
l 

I I I 

7 
I I I 
I I I 

I i I 
12 I I I 

I I I 

: 2 I 10 J j 

Range 1 to 10 
Median_.-3 __ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : I I I I 
I I I I 81 I J 1 I .35 I 5 I 

i i i i i I 

I 

103 : I I 0 I 57 ~ I 
...i J --' 

I I I I I I 1: I I 2 I 18 I 27 I 
I I I I I I 

l : I : I : I I 
23 5 I I I 1 I 3 I I 

I 

I I I I I I 
l I I I l I 37 I 8 I 

I 
I I I I I I 

0 I I I 0 I 
2 

I I 
j I I I I I J 

: I : : : I : I 
7 

I 
].I 13 I I I ll I 91 I 2A6 I 

I I I I 

0 I l I 7 : 2 I 
I 
I 

Range 1 to lOJ Range 1 :kg 2~0 I 
Median Ji· Median ~ 

I 
I 

---' 

WINTER SURVEY 
Stations Oceanic Stations 

1 3 4 1 2 3 4 

Port Shepstone 11 

Port St. Johns 1 20 162 

Bashee 

East London 

Port Alfred 28 

Port Elizabeth 0 1 

Cape Seal 1 0 22 
Range ,l. tG 2S Range 4 :to 162 Median 6 :fled ian 20 
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Table A2-~0. Popul.c.t.tion compoai tion of S • .Jerratodentata 
for ul~ net.J used. Relative abundances are. enclosed by 
purenthe~es. NlOOB'a oceanic only. 

N?OV~nets 

Adults 

Juveniles 

NlOOB-nets 

Adults 

Juveniles 

NlOOH-nets 

Adults 

Juveniles 

Hl>, 
Q)Q) 

§~ 
U)U) 

Neritic Area 

§~ Hl>, 
Q)Q) 

.PI> +'~ ~H 
~~ ·.-1 :::5 

<GW !$: (!} 

.. ... ~ 

Oceanic Area 
(!} 

Hl>, ~ :>., Hl>, 
§~ .-!(!) Q) Q) Q) Q) .-!(!) 

.-II> 
§~ 

. +' I> .-II> 
<GH .PH s:::l H <GH 

::l :::5 ~ ·rl :::5 ~ 
U) UH.f) <Gw \5=W. U2 

130. 4"~ 29. 2:11{ 1fli~ 21_.~ 
. (2ts J 1(277) T7I1>T 
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Table i ... 2-5l. Abundance:} for adult s. serratodent&.ta 
expressed by mean number of UldividUllla/lOOijfdepth of 
water colUEn aaupled (N70V-net~). Compare with Table Al-l 
for station numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

: I I 
6 

i 
6 I : 

Durban I 71 I I I I 

I I I I I I 
Port Shepstone I 5: I l I I 

I I _l 
I I I I I I 

Port St. Johns 
I 47 I I 2 I 7 I I 
I I I I I I 

l I I i i i 
5 27 23 East London I I I I I I 

I I I I I I 

Port Elizabeth I o: 17 I 5 I 10 l 24 I 28 I I _l _j_ 

Range5 to 47 Range 2 to 28 
Median 7 Median ~ 

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: I : : I I 

13: 1,., 1 I 24 
I 

Durban I I J v I I 

I I I I 
8 

I I 

Port Shapstone 1 52 I I I 6 I 20 I 
I 

I I I I I I 

: 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
J 
I 

Port St. Johns I 26 I I I 7 60 I 12 I i~ I I I I I ..1 

: 
Bashea I 

I 

East London .~ 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

. 
Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred . 
Port Elizabeth 1 

CaEe Seal 

~ I : ! 
29: I <1 I I 

I I i 
16J I I 17 

I I I I c: I I 1 I 
I I I 

: I : ~ 

28: 13 : 01 I 

I 

21! 
I o: 26 l 4 

Range 4 to 52 
Median 26 

WINTER SURVEY 

I : 12 I 18 I I 

18 
I ' i 
I 5 I 

I 

I I 

22 I 16 I 
I J 

: I 

22 23 I 16 I I 

Range 'I to 60 
Median 14j· 

Neritio Stations Oceanic StAtions 
1 2 3 4 1 2 3 4 

I 
81 I 

I 
91 

I 
26 

7, 

7 
I 

0 

7 

0 

i 
I 

I 

t 1. 

: 
I 

i 
I ,. 

I 

I 
I 
I 
I I 

64: 

e: 
I u: 3 6 

Range 3 to 81 
Median __ 7...,.1...__ 

~ ! 

9 7 10 

23 _l 39 _l 17 _j_ 

24 19 lll 
~ ~ 

6 8 17 

21 23 1 15 1 

6 2 
: 

29 9 26 11 

Range 2 to lll 
Median 17 

I 
I 
I 

I 
I 

J 

~ 

I 

..1 

I 

_i 

I 
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~able :~2- 2. Abtmdl..ncea for juvenile :J. oerra.todentatu 
expresse by number o:r indiv:idu.ult·/lOOm)/dt;o;Jth of ~1.<.ter 
colu.:u.n sucpled (N7CV-net3). COJUl,).;.re with :Cable Al-l 
for 3tO.ticn nu rlu:lrs. 

I 

Durban 

Port Shepstone 

Port St. J ohna 
! 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone : 
I 

St. Johns I Port I 

: 
Bashee I 

I 

East London l 
I 

Port Alfred 
I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

i 
Durban ! 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee I 

I 

London I East I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
Cape I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : 7 I I '<l 
I I 

21 ~ I 

I I 

42 I I 1 I I 
T : 5 I 

11 I I 

I 

8 
I 

0 ~ l lU 

Range 5 to 42 
Median 8 

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 

~ 
I 
I 
I 

: 
I 

I 

: 

: : 2 I I 

I I 
I : I 

I I 

3 I I 
I I 

i ; 
6 I ! 

I I 
7 : 11 ~ 32 
Range '(J_ to 32 
Median S ----

Oceanic Stations 
1 2 3 4 1 2 3 4 

20 

6;) 

9 

17 

26 

~I) 

22 

0 

I 
I 
I 

I 

l 
I 
I 
I 
I 
I 
I 

-r 
I 

! 
I 
I 
I 

f 
I 

I 

~ 

I I 
I I 
I .I 

I I 
I I 

I I 
I I 
I I 

I I 
I I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

44 I I 
I I 

I I 
0 ~ 8 : 

Range4 to 65 
Median I8i 

4 

ci 

~2 

-..;> 

13 

.(~ 

6 

4 

WINTER SURVEY 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I I 

14 I 22 I 
I I 

I I 
2J I 17 I 

I I 

43 I 4 I 
I I 
I I 

1~ 
I 18 I 
I I 

I 
6 

I 
20 I I 

I 

I I 

7 I 17 : I 

: I 

28 18 I 
3~ I I 

Range-<.. l to 43 
Median lli 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

I c I 

I 

0 I 

I ,.. I 
.... I 

I 
0 l 

I 

0 I 
I 
I 

0 
I 
I 

1 
I 

l 
I 

t1 I 
I 

I i 
I I 

I I 

: : 
: I 

I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

7 I I 
I I 

i i 
3 ! ! 

I I ... I 3 I .... , I I 

Ran~e3 to 1 
Median 7 

7 

----

I 

25 

lt i 

ll 

18 

25 

41 

I : 
l 6 I 

I 

38 I l : 
I 

ll 140 I 
I 
I 

I 
15 9 I 

I 

I 

48 2l. I 
i 1 

I 

8 2 
I 
I 

27 8 
I 
I 3& 

Range l to 14C 
Median I5 

1 
I 

I 

: 
I 
I 
I 
• I 
I 

I 

: 

_.i 

_I 

I 

i 

I 

i 

I 

; 

_j_ 

I 
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Table A2-5,. AbUJlda.nces £or adult ~:l. serratodentuta. 
expressed l number of individuals/hnUl/16 minute2 
(NlOOB-nets). Compare with Table Al-l tor atation 
n'WD.bere. 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 

I 

Part St. Johns I 
I 

: 
Bashee I 

I 

East London : 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

I 

Durban I 

Port She Est one 

Port st. Johns 

Bashee I 

East London 
I 

Port Alfred . 
Port Elizabeth I 

CaEe Seal 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: : 
I I 1 
I I 

: I 

I I 
I I 3 I I 

: i 
I I 

I I 

~ 16 : 8 

Range Median ____ _ 

AUTUMN SURVEY 
Neritio Stations 

~ 
I 

I 
I 

_l_ 

I 
I 
I 

i 
I 

I 
I 

_L 

i : 0 I I 

I I 
I I 

_l_ I 
I I 

0 I I 
I I 

I i 
I I 

I I 
4 I 5 I 17 

_j_ .l 

Range l to 17 
Median 4i _.;..:;::;.. __ 

Oceania Stations 
1 2 3 4 1 2 3 4 

I : : I I 
I 12 19 I 17 I 
I I J I I 

i i I 
59 

j 
62 

i 
l l I 2 I I 

I I I I I 
I I I 2 27 I 11 I 
I I I I _j_ 

: : : ! I : 
3 8 I 43 I I I I I 

I I I 
9 23 

I 6' I 

: I I I I 

I I I I I I 
I I I 10 I 22 I 23 I 
I I I I I J 

: : : : : I 

3 48 33 I 101 I I I I I I 

I I I 
I o: 3 I 14 _L 

: 
I 

I 

: 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
J 
I 

J 
I 
I 
I 

I 
I 

I 

_: 
I 
I 
I 

i 
I 
I 

Range Range 2 to 101 : 
Median 18 : 

---' 

Median ____ _ 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I i ! ! ! ! : 

I n _26_ 8 I 

I I 
I 15 lQ ll) I 

j_ I I 

: I 

52 
I 

I 0 20 I 

i : I 
I 

I 
I l9 .46 1_5_0 ....i. I' I 

I 
I 

].] 22 L 5__~ _l_ I _l_ 
I I I 

45: 79 20 
I 

0 I 78 73 96 30 
I 
I 23 I 

Ran~e -----Median ----
Range 8 to 150 
:Median 28 



Table A2-54~ . , .Amt..ndanat!fa £or· juvf;tni~e s,. vcrr,~tod.ep:,:ta.ta . . 
expressed by number of indiv.iduals/haUI7l.o Mmites(N!OOB-nets),. 
Compare with Tab~e Al-l ~or station ttUJ'l).bers. 

~ 
Durban I 

I 
Port SheEstone I 

I 
I 
I 

Port st. Johns I 

l 
·East London I 

I 

Port Elizabeth : 

1 
Durban I 

I 
Port Shepstone ~ 

I 
I Port St. Johns I 
J 
I 

Bashee I 

I 

East London ! 
I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal ! 

i 
Durban I 

I 

Shepstone I Port I 
I 
I 

Port st. Johns I 

I 

Bashee I 

I 
I East London I 

-1 
Port Alfred I 

I 
Port Elizabeth I 

I 
I 

Ce.Ee Seal I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: r 2 I I 

i I 
I I 

I I 
I I 0 I I 

: : 
I I 

I 2 I 
l:t I l I 

Range ____ _ 

Median ·----
AUTUMN SURVEY 

Neritio Stations 

~ 
I 

I 

: 
I 
I 
I 

i 
I 

I 
I 
I 

: I 

0 I 
I I 

I I 
I ~ I 
I I 

0 I I 
I I 

: I 

I 
I I 

2 
I 

3 
I 

1 : 
Range 2' to ll 
Median 3 

Oceania Stations 

4 

1 2 3 4 1 2 3 4 

: I : I 13 I I J 

I I I 

: I I 0 
I I I 
I I I 1 I I I 

: I : I 6 I I I 

i I i 
I I I 9 I 

I I I 
I I I :; 
I I I 

: I : I 2 I I I 

I I I 
l : l. ! l . . l 

Range Median ____ _ 

WINTER SURVEY 
Neritic Stations 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

.14. I 
I 

8 
I 
I 

I 

23 I 
I 
I 

8 I 
I 

8 
I 
I 

I 

1.7 I 
I 
~ . 

l.l I 
1. 

Range 
Median 

1 

11 

() 

15 

5 ' 

)8 

8 

Oceanic Stations 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 

! 
I 

l 
I 
I 21 I 

1 2 3 4 1 2 3 4 
I I i 
I I I 15 
I I I 
I : I .l.l I l 

: I 
. I I 

I I I 2 
i I I 

1 I I 7 
I I I 
I I I a I I I 

: I : I 
I 6 I I 

I i i 
I 0 I I 21 L 

I I I 
I I I 1 I I I 

Rantse -----Median ----

i 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 
I 
I 
I 
I 
I 

I 
I 

: : 
29 I 7 I 

I I 

14 : 23 : 
I I 

18 
I 

6 
I 

I I 

i I 

I 

8 I 42 ! 
I I 

8 : 40 I 
I 

I I 

3 
I 

6 
I 

I I 

I I 

J3 I 31 I 7 

Range 2 to 42 
:Median 11 

: 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

~ 

_j 

I 

! 

I 

I 

_j_ 

I 



• 
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'~:c~ble .:~2-55. Abund:..moe;; :for n.dult 3. eerr::.ttodentata 
c::i~~: .. o,~.:ed bf nm:tbe: o:r inlivi:...ucl3/L.4ul/10 uinttte5 
(,Jl..;:011-nut ;.). :.Jo:mpare vd th '.::able Al-l for .;.;tation 
numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
I : : ~ : j 

Durban 0 I I I l I I 

i I I I I 
Port Shepstone : ~ : I I 

I _j 
I I I I I 

Port St. Johns 4 I I 
0 I 7 I I 

I I I I I 
! i I i i : 

East London 0 I I l I 9 I I 
' 

I I I I I 
Port Elizabeth l 0 l 0 J 1 : : 1 I 

I 

4 

9 
Range ____ _ Range 1 to 9 
Median Median ~ ----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : I I I I 

5 
I l I 29 I 5 I 

Durban I I I .I I I I 

i I I i i I I 
Port Shepstone I 88 I I I 0 I 34 I I 

I 

I I I I I I I 

Port St. Johns I 1 I I I 2 I 9 I 26 I 
I I I I I I _j 

: : : I I I I 

5 
I 

0 I 2 I 21 I 
Bashee I I I I I I I 

i I I I I i ' i 
East London : l I I I 1 I 31 I 5 I 

I I I I I I I 

Port Alfred I 0 I I I 0 I 2 I : I I I I I I 

: : I T : : I 

1 9 
I I 

4 9 84 l165 Port Elizabeth I I I I I I 

i I I I 

Cape Seal I 0 I 1 : 7 l 2 L _j 

Range l. to 88 Range l to 165 
Median 3~ Median 9 

I 

_j 

I 

i 

~ 

j 

I 

--. 

---' 

Durban 

Port SheEstone 

Port st. Johns 

Bashee 

East London 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

WINTER 
Neritic Stations 

1 
I 

6 I 

I 

2 I 

I 
1 

I 
I 

I 

3 I 

I 

1 I 
I 
I 

l 
I 
I 

I 

0 1 
I 
I 
I 

2 3 4 

i I 

I ; 

I 
I 
I I 

: 
I 

I 
I 

I 

: 
: I 

24 I 

I 

1! 
I 

1 : 0 19 
Range 1 to 24 
Median --')§-..---

SURVEY 
Oceanic StRtions 

1 2 3 4 
I I i -~ 

0 6 9 I I 

I I 

_4 j 6 ]._5_ I : i _j 

I I 

7 14 151 
I I 
I I 
I I 
I I 

5 4 41 I 

I 

0 2 32 I 
i I I 

I 

87 52 
I 
I 

i I 

20 21 I 

Range 2 to 151 
Nedian ---~~4 ____ _ 
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'L\ .. ble ... 2-56. Abundance~ for juvenile 0. ;:~errtt todentata 
ex pro ..s JeJ. 15i number of indi viduo.J..s/ha.Ul/!6 .rdnu tea 
(N'.lOOH-neta J. Compare with Table A.l-1 -ror sta-tion 
nubers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: 

Durban I 

I 
Port Shepstone I 

I 

Port St. Johns 
I 
I 

l 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

i 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

0 
: : 
I I 

I I 
I J _l 

I I 

0 I I ("\ 
I I v 

0 
I i 

2 I I 

I I 
0 : 3 : 0 

Range ____ _ 
Median ·----

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 
I 

0 : j 
I I 

I I 
I I 

_j I 
I I 

0 I I 
I I 

3 
i ; 
I I 

I I 

: 1 1 
Range 1 to 3 
Median li 

Oceanio Stations 

1 

1 2 3 4 1 2 3 4 

: : I I I I 

3 
I 

0 
I 6 I 0 I 

I I I I I I 

I I I I I I 

15 I I I 0 I 23 I I 
I _l _I_ 

I I I I I I 

0 I I I 0 I 9 I 1 I 
I I I I I I 

: : I : I I 
I 

l 1 I 
2 

I 
0 I I I I I I 

I I I I 
6 

I ' I 
0 I I ! \) I I 3 I 

I I I I I I 

0 I I I 0 I 0 I I 
I I I I I J 

: : I : : I 

0 ... I 
3 2 7 I 81 I I I I I I 

I I I 

0 I 0 I 0 l 0 
I I 

Range 3 to 1~ Range 1 to 81 
Median 4 Median J 

1 
I 

I 

: 
I 
I 
I 

1 
I 

I 

J 

i 

I 

--. 

I 

J 

! 

--' 

1 

Durban 1 

Port Shepstone 2 

Port st. Johns c . 
Bashee 0 

East London 0 
I 

Port Alfred 0 

Port Elizabeth i c 
Cape Seal 

WINTER 
Neritio Stations 

i 
I 
I 

I 
I 

I 

I 

~ 

2 3 4 
i I 

I 

I 
I 

i I 

: 
I 

i 
I ,. 
I 
I 
I 

: l 

4 I 

I 

0 I 

I 

0 I 
0 3 I 

Range 1 to 4 
Median -......----

SURVEY 
Oceanic Stet ions 

1 2 3 4 
I I ! -. 

... 2 6 \.1 

0 j 4 1 10 _I i 

1 6 11 
I ~ I 

2 3 7 _._ 

0 ].f"\ -.... I 15 I _i 

14 11 . ! -T 

1a 6 __i_ -• 

Range 1 to-;15 
:Median b~ 

-~----
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Table A2-51· Presence (X) and absence (Oj of P. draco 
according to all nets used (N70Vs, NlOO:E.s, Nlo01ii}. 
Compare with Table Al-l for station nuabers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : : i i : Durban X I I X I .X I I 

i I I I I 
Port She;estone X I l I I I 

j I I _j_ 
I I I I I 

Port St. Johns X I I X I X I I 
I I I I I 

0 
I : i i i 

East London I I X I X I I 

I I I I I 

Port Elizabeth I :X l X l X I X 1 X I X _j_ i 

Range Median ____ _ Range -----Median -----
AUTUMN SURVEY 

Neritio Stations Oceania Stations 
1 2 3 4 1 2 3 4 

: : : : I I 

X X I 
X X 

I 
Durban I I I I I I 

I i I I i 
. 

I 

Port Shepstone I X I I I X I X X I 
I _I 

I I I I I 

Port St. Johns I ). I I X I 7. X I 
I I I I I 

: : I ! : : 
X 

I 
X X X Bashee I I I I I 

I I I I I 
East London I . :t l I X I X X I 

L ' I I I I I 

Port Alfred I X I I X I X X I 
I I I I j_ 

: : I ! : ! I 

X X I X 7 X I 
X Port Elizabeth I I I I I 

I I I 

Cape Seal : 0 I X ! X X 
I J 

Range Median ____ _ Range Median ____ _ 

: 
1 
I 
I 

..1 
I 
I 
I 

i 
I 

I 

J 

J 

. 
_j 

I 
I 

l 

: 
I 

i 
I 
I 
I 
I 
I 
I 

------' 

! 

Durban I 

Port SheEstone 

Port st. Johns 

Bashee 
' 

East London 
I 

Port Alfred . 
Port Elizabeth I 

CaEe Seal 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
I I 

! 

X I I X 
I I 

X I t X I _l 

: 
0 I X . . 

I 
0 I 

I X 
I 

X : X 
I : I 

X X I 

I : 

0 X I X 
I 

X X I X X I 

Range -----Median ----

Oceania Stations 
2 3 4 

I I ! I 

X z 

..1. X i X l 

X X 
! ! . I 

X X 

X I X 1 ..1. 

X X 
! I 

X X X 

Range :Median ____ _ 
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Table .:~2-58. Abrmduncea for P. draco exprea.:;ed b7 mean 
number of lndividua1s/lOOm3/depth of water column sampled 
(!l70V-netl:l). Compure with Table --1-1 for atntion numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 : : : -~ I : 37 
I 

9l Durban I I I 10 I I 

I I I I I I 
Port She:estone I 10 : I : : : I 

I I I I I I 

St. Johns :114 I I 
3 I 20 l I Port I I I I 

: i I : I 
I I I 

East London I 0 I I 39 I 71 I 

I I I I I I 

~ 

i 

I 

Port Elizabeth : 5 l 43 I 16 : 3: 15 : 22 i I 

Durban 

Port Shepstone 

Part St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

CaEe Seal 

1 
I 

: 273 
I 

: 91 
I 
I 35 I 
r 
I 
I 58 
I 
I 5 
I 
I 10 I 

: 
I 4 
I 

! 0 

Range 5 to ll4 
Median 37 

AUTUMN SURVEY 
Neritio Stations 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

2 3 4 

: I 
I 

I J 

i I 

! I 

I I 
I I 
I I 

: : 
I I -. 
I I 
I I 

I I 
I I 
I I 

: I 
I 

10 I I 

I I 

31 l 31 ! 
Range 4 to 27 3 
Median 31 

1 

29 

46 

38 

9 

14 

3 

13 

7 

WINTER SURVEY 

Range 3 to 39 
Median IJ 

Oceanio Stations 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

--.-
I 
I 

I 
I 
I 
I 
I 
I 

2 3 4 
I I I 
I I I 

33 I 41 I I 

i -. 
I I 

20 I 50 I I 
I I _. 
I I I 

50 I 11 : J I 
I : I 

18 
I I 
I 25 I I . I 

I , I I 

14 I 5 I I 

I I 

9 I ll J J I 
I I 

14 
I 

18 : 19 I 

Range 3 to 50 
Median lBt 

Neritio Stations Oceanio Stations 
1 2 3 4 1 2 3 4 

i i 
I 35 I 

I I 
I 9 I 
I I I 
I I 
I 0 I 

r I 

! 0 ! 
I I 
I 0 I 
I I 
I I 
I 

0 
I 

I I 

I I 

! 0 I 

I I 
I 5 I 
I I 

i I 
I I 

I I 

: : 
: I 

I 
I I 

i I 
. I I 

I I 
I I 
l I 

: : 
8 I I 

I I 

3 ~ I 

I I 

0 I 3 I 
I I 

Range 3 to 35 
Median _ __, __ 

T 

12 

7 i 

20 
T 

11 

21 

16 

7 

I I 

3 4 

61 i 3 I 

7 78 
. ~ 

9 18 

16 i 30 I 

6 1 

18 24 34. 

Range 1 to 78 
:Median 

-~--

I 
I 
I 

I 

_! 
I 
I 
I 

T 
I 
I 

I 

_i 
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Tuble .:~.2-52· Abundunces for P. draco expres.;ed bf 
number o? individuula/huul/10 minutes (NlOOB-neto}. 
Compare with Tuble Al-l for station numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : : j : l Durban I I 8 I 17 I I 

I I I I I 
Port Shepstone I J : I I 

I _j I 
I I I I I 

Port St. Johns 
I I 9 I 0 I I 
I I I I I 

! 
I I i : i 

East London I I I ! I __._ 
I 

I I I I I 

I 

I 

Port Elizabeth I 
I 19 I 54 I 3 : 0 I 41 j I I I _l_ 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 
I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

i 
Cape Seal l 

Durban 

Port She:estone 

Port st. Johns . 
Be.shee i 

East London 
I 

Port Alfred 

Port Elizabeth 

Ca::ee Seal 

Range ____ _ 

Median ·----
AUTUMN SURVEY 

Neritio Stations 

Range 3 to 54 
Median 12'1 

Oceania Stations 
1 2 3 4 1 2 3 4 

: : I 
I 

I I J 6~ 
I I I 

l I I 84 
I I I 
I I I 

24 I I I 

: : : 
I I I 32 
I I I 
I I ! 13 
I I I 
I I I 27 I I I 

: : I 
I 

I I I 23 
I I I 
I Ol 8 ! 8 

Range Median ____ _ 

WINTER SURVEY 
Neritio Stations 

I 
I 
I 

I 
I 

_L· 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I I 

93 
I 

_9_8 
I 

I I 

I I 

20 I ~ I 
I I 
I I 

80 I 
42 

I 
I _j 
I : I 

72 I 51 I 

I I 

60 I 62 I 

I I 

68 I 259 I 
I j_ 
I I 

92 
I 
I 90 

I 
I 14 

Range 13 to 259 
Median 63 

Oceanic Stations 
1 2 3 4 1 2 3 4 

i 
I 
I 

I 
I 

I 
I 
I 

~ 

i I 

I 

I 

t j 

: 
I 

i 
I 

I 
I 
I 

: I 

9_1 
I 

l! i 
I 
I 
I 

Ran~e 1 to 9 
Median 7 

56 

46 

0 

33 

32 

31 

7 

! ! ! 

29 24 

I 33 1 46 I 

43 19 
I I 

41 129 

25 1 44 1 

18 25 . 
122 _I 9A __._ 44 

Range 18 to 129 
Jledian 37 

I 
I 
I 

1 
I 

..... 

j 

I 

1 

... 

I 

_l 

I 

~ 

i 
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fable A2-60. :\bunda.ncea for P. drn.co expreo..;ed b~ 
number of Indi vidual.J/hu.ul/10 idnu tea (NJ..OOII-net:J J. 
Com~ore with T~ble ~1-1 for Jt~ticn numocra. . 

: 
Durban I 

-T 

I 
Port Shepstone I 

I 
I 

Port St. Johns 
I 
I 

: 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 
Port Shepstone ~ 

I 
I Part St. Johns I 

: 
Bashee I 

I 
East London ! 

I 
I Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal : 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

0 

1 

0 

0 

1 

21 

42 

12 

8 

0 

0 

1 

0 

: : ~ I : 
0 

I 
I I I I I 
j I I I I 
I J ! ! I 

I 
I I I I I 
I I 0 I 86 I I 
I I I I I 
I i T i I 

5 1 
I 

I I I I I 
-• 

I I I I I 

l 4 l 0 l : 0 I 3 I 

Range l to 4 Rangel to 86 
Median 2t Median 4 

AUTID1N SURVEY 
Neritic Stations Oceanic Stations 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

l 

2 3 4 

: I 
I 

I .I 

i I 
I I 

I I 
I I 
I I 

: I 
I 

I I 
I 

I I 
I I 

I I 
I I 
I I 
I I 
1. I 3 I I 

I I 
0 : 13 : 0 

Range 1 to 42 
Median --=1:.:2=------

1 

0 

0 

2 

9 

1 

8 

19 

2 3 4 
I I I 
I I 

5 
I 

I 14 I I 

I I i 
I 68 I I 

I I 
I I I 
I 19 I 

1 
I 

I I I 
I I : I I 
I 7 I 41 I 

,- • ' i I I 
I 24 I 22 I 

I I I 
I 25 I I 
I I I 

: : I 
I 

I 24 I 349 1122 

Range 1 to 34 9 
Median 19 

~ 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

1 
I ..... 
I 

: 
I 
I 
I 

I 
I 

j 

! 

----' 

I 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee ! 
I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 
I 

Seal I 
Ce.Ee I 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I 

l I 

I 

2 I 

I 
0 

I 
I 

I 
0 ! 

I 

0 I 
I 

: 
l I 

I 

0 ! 
I 
I 
I 

i j 
I I 

I I 

l : 
: I 

I 
I I 

I I 
I I 

I I : I 
I 

: I 
I 

1 I I 

i i 
0 ! ! 

I I 

1 
I 

0 
I 

I I 

Rane;e 1 to 3 
Median lt 

I 

0 

4 i 

8 

lq 

0 

?0 

l 

I ! 

n ,, 
6 i 6 __j 

2 8 

8 ' 
0 i 1? 

6 ?? 
• ! 

46 

Range 2 te 49 
:M'ed ian --16:r---

--r 

, 

i 

I 

i 

I 
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Table A2-61. Population composition of P~ draco tor 
all nets used. Relative abundances are enclosed b7 
parentheses. noo:s•a oceanic onJ.7. 

Neritic Area Oceanic Area 
m 

H>.. >., H>.. ~>., H>.. >., H>.. 
~~ (])(]) (])· (]) (]) rl(]) (])(]) (])(]) ri(]) 

~~ +> ~ .... ··· +> l> . ril> 

~~ 
+'l> ril> 

!=JH .alH +'H ~ H .alH 
:::5:::5 ·n :::5 :::5 :::5 :::5 ·n :::5 :::5 

UJ.UJ .alUJ E;:m UJ UJUJ .a:w ~UJ UJ 

N70V-nets 

Adults 

Juveniles 

NlOOB-nets 

Adults 

Juveniles 

NlOOH-nets 

Adults (0) 

Juveniles (0) 
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Table A2-62. Abundances for adult P. draco expressed b.J 
mean number of individuals/100m3/depth of water column 
sampled (.N70Y-nets). Compare with Table Al-l ror station 
nUillbers .. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: 

Durban I 

I 
I Port She :est one I 
I 
I 

Port St. Johns I 

i 
East London I 

I 
I Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 
I 

I 
I Part St. Johns I 

: 
Bashee I 

I 

East London _t 
I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal I 

: 22 I 

I 
0 : 

I 

21 I 
I 

I 0 I 

I 
0 l 

i 
I 

I 
I 

l 

I 
I 
I 

i 
I 

I 

11 l 
Range ll to 22 
Median 21 

0 

0 

11 

5 

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 
I 

_l 

I 
I 
I 

i 
I 

I 
I 

_j_ 

: : 
2 I I 

I I 
I I __. __. 
I I 

17 I I 
I I 

i i 
4 I I 

I I 

1 I 5 I 
..L 1 

Range 1 to 17 
Median 5 

Oceanic Stations 

9 

1 2 3 4 1 2 3 4 

: I I I : : I I I 59 l.C. ll I 7 I I I I I 

I I I I i I 

7 I 6 I 8 I 0 I l I 
I I 

I I I I I I 
I I 0 I I I 10 I 12 2 _1 I I I I I 
I : : I : : I 29 I 

2 .c. I 5 I I I I I 

I i i i ; i I 

4 I 5 I l I 0 I I I 
...L 

I I I I I I 
I I 0 I I I 1 I 3 2 .1. I I I I I 

I : : I i : I I 
ll 0 6 0 4 I 7 I I I I I 

I I I 
0 I 0 I 3 I 1 _l _I_ 

Range 1 to 59 Range l to 14 
Median 6 Median 5 

: 
I 

I 
I 

..I 
I 
I 
I 

i 
I 

I 
I 

J 
I 

I 
I 
I 

i 
I 
~ 

I 
I 
I 
I 
I 
I 

I 
I 

_j 

: 

----' 

WINTER 
Neritic Stations 

1 2 3 4 
I i i i 
I l.7 I I I Durban 

...L 

I I I I 
I 0 I I I Port Shepstone I I _1 _1 
I : I 
I I I 

Port st. Johns I 0 I I I 

I I I I 

Bashee I 0 I I I 

I I I I 
I 0 I I I East London I I I I 

: : : : 
Alfred I 0 I 2 I I Port 

I I I I 
I 0 I 0 l I Port Elizabeth ...L 

I I I I 
I 0 I 0 I 

0 
I 

0 CaEe Seal I I I I 

Range 2 tn J7 
Mad ian _it'-&-__ _ 

SURVEY 

1 

D 

2 

~1 

_l 

3 

..l 

Oceanic Stations 

i 
I 
I 
I 
I 

_1 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

2 3 4 

i : 
I I 2 .. I I 
I I 
I I a ..1 1 
I I 
I I 

l I ll I 

I : 
2 I A I 

I I 
I I 

]_ _j_ n _I_ 

I I 
I I 

_Q I Q I 

i i 
~ I 1.4. I 7 

Range l to ld. 
Median -3---

: 
I 
I 

.l 

I 

_l_ 

I 
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Table A2-6). AOW.dance2 for juvenile P. draco expressed 
by mean number of 1ndividuals7lOOm3/dapth ot wa~er 
column sampled (1f70V-ne'ts). Oompnre with TA.ble A.l-1 
for station nuabern. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: I : I I : 

14. 
I 

9 
I 

7 
I Durban I I I I I I 

I I I I i I 
Port She Est one I 10 ~ I l l I 

I _I 
I I I I I I 

Port St. Johns 
I 

94 
I I 

3 
I 

2 
I I 

I I I I I I 

i T : : I I I 
East London I 0 I I 28 I 4 ! I 

I I I I I I 
Port Elizabeth : s l 33 l ll l l. : 9 I 13 I 

Range 5 'to 94 Range l to 28 
Median 14 Median 8 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I I I I I I I 

: 214 
I I I 

15 
I 

22 
I 

33 
I 

Durban I I J I I I 

I I I I I I I 
Port Shepstone I 91 ! ! I 38 I 14 I 42 I 

I I 
I I I I I I I 

Port St. Johns I 35 I I I 27 I 38 I 9 I 
I I I I I I I 

: I I : I I I 
I I 

8 
I I 

20 
I 

Bashee I 29 I I I I 14 I I 
T 

I I I I I I , I 
East London l 5 ~ I I ll I 9 ! 2 I 

I I I I I I I 

Alfred I 10 I I I 1 I 5 I 9 I Port I I I I I I I 

: : I I : : I 
I I 

13 7 ll 
I 

9 Port Elizabeth I 4 I 4 I I I I I 

I I I I 

Cape Seal : 0 ! Jl l 29 l ' Range ! to 2lf Range 1 to ~& 
Median 29 Median 12 

"1 
I 
I 

I 

_: 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

: 
I 
~ 
I 

: 
I 
I 
I 
I 

.I 

! 

i 

--. 

----' 

1 
i 

Durban I 17 
I 

Port Shepstone I g I 
I 
I 

Port st. Johns I ·" '-' 
I 

Bashee I 0 
I 

East London I 
0 I 

I 
I 

Port Alfred I 0 
I 

Port Elizabeth ! 0 
I 

Cape Seal I 
2 I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 
-~ 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

2 3 4 

I I 
I I 

I I 

: : 
: I 

I 
I I 

I i 
I I 

I I 

: I 
I 

I I 
I I 

6 I I 

I I 

3 I I 

I I 

0 
I 

3 
I 7 I I 

Range 3 te 17 
Median --1-6~--

SURVEY 

1 

12 

6 

9 

10 

18 

14 

Oceanic Stfltions 

: 
I 

I 

: 
I 
I 
I 

-T 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

2 3 4 

: I 

2 I<-]. 

I 

s• I 1 I I 
I 

2 
I 

6j I 
I 
I 

7 I 14 
I 

15 l 2.( I 

I 

6 
I 
I 1 
I 

16 I 10 28 __. 

Range <l. to i4 
Median 

---r-r:--

I 

i 

i 
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fable A2-64. A.bundtmce.; for adult ~?. dr~o expres~ed by 
number of! indiViduals/baul/~0 minutes (licdB-neta). 
Compare With Table .A.l-1 for atution nmnbera. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

I 
East London I 

I 
I Port Elizabeth I 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ca e Seal 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

SUMMER SURVEY 
Neritio Stations Oceanic Stations 

1 2 1 2 3 4 
: : 
I I 7 . i I 

: J 
I I 
I I 

3 I I 
I : I 
I I 

I I 

l l.l l 20 
Range ____ _ 

Median ------
AUTUMN SURVEY 

Neritic Stations 

~ 
I 

I 

~ 
I 
I 
I 

: 
! 
I 

: 

I j I 
12 I I 

I I 
I I 
I I 
I I 

0 
I I 
I I 

i I 
I I 

I I 

1 : 0 I 29 I 

Range l to 29 
Median 96-

Oceania Stations 
1 2 3 4 1 2 3 4 

1 

0 5 
Range----
Median 

21 

WINTER SURVEY 

4 

Range ------
Median -----

1 

Range; to 74 
Median 28 

8 

Stations 
3 

1§ 

12 

Range 8 to 56 
:Median lgt 

: 
I 

I 
_: 
I 
I 
I 

I 
I 

I 

J 
I 
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Table A2-65. tibundunnEl.J for juvenile P.. dr.:.tco ex •>re:.taed 
by nU11lber of individuals/haul/10 minutes (NlOOB-nets). 
Oom.p::re w1 th Table iU.-1 for station nmnbera. . 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth j 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

i 
Port Elizabeth I 

I 

Cape Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: : 
I I 2 
i I 
I I 
I 

I I 
I I 6 I I 

; I 
I I 

I I 
I 8 I 34 I I 

Range ____ _ 
Median ----

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 
I 
I 

i j 
5 I I 

I I 
I I 
I _f 

I I 

0 I I 
I I 

i I 
I I 

I I 
2 : 0 l 

Range2 to 34 
Median Sf 

Oceanic Stations 

12 

1 2 3 4 1 2 3 4 

: : I I 
I 22 I 

I I J I 

I I I I 

! I I 37 I 

I I I I 
I I I 15 I 
I I I I 

: : I : I 
11 I I I I 

I I I 

8 
I 

I I ! I 

I I I I 
I I I 13 I 
I I I I 

l : I : I 17 I I I I 

I I I 
I 0 I 6 l l J _l 

Range Median ____ _ 

I I 

45 I 58 I 
I I 

i I 

9 I 0 I 
_L __L 

I I 

59 I 18 I 
I I 
I : 

33 
I 23 I I 

I I 

37 I 22 I 

I I 

32 I 185 I 
I J 

: I 

40 39 
I 8 I I 

Range 8 to 185 
Median _2.....,.3 __ 

1 
I 

I 
I 

_j 

I 
I 
I 

1 
I 

I 

: 

• 
i 

I 

j 

! 

--' 

Durban 

Port SheEstone 

Port St. Johns 
~ 

Bashee I 

East London 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

CaEe Seal I 
I 

WINTER SURVEY 
Neritic Stations Oceanio Stations 

1 2 3 4 1 2 3 4 
i i I 

I I 
I 

I I 
I I 

i I I 

: I 
I I 

I i 
! I ,. 
I I 
I I 
I I 

: : I 

5 I I 

I I 

1 1 I 

I I 
I I l I I 

Ran~e -----Median ----

! 

32 

2l. i 

0 

6 

13 

. 
18 

! ! 

1.3 l.l 

25 l 31 __j 

17 8 

15 8) 

5 I 23 I 

7 16 . ! 

66 51 17 

Range 5 to 83 
:Median 111 

I 
I 
I 

I 

: 
I 
I 

I 

._ 

I 

I 



• 
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fable A2-66. Abundances for adult P. draco expressed by 
number of IndiViduu.ls/haul/l.O minutes UtloQH-neta). 
Compare with fable Al-l for ata.tion numbers. 

: 
Durban I 

I 

Port Shapstone I 
I 
I 

Port St. Johns 
I 
I 

l 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 
Port Shepstone : 

I 
I Port St. Johns I 

: 
Bashee I 

i 
East London ! 

I 
I Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

i 
Bashee I 

. I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
r : 

0 
I 
I I 

--. 
I I 

~ I 
I 

I I 

0 I I 0 I I 

I : 
0 I I 3 

I I 

0 ~ 0 ~ 0 
Range ____ _ 
Median ----

AUTlThm SURVEY 
Neritic Stations 

~ 
I 

I 

~ 
I 
I 
I 

: 
I 

I 

: 

I : 
0 

I 
I I 

i I 

~ I 
I 

I I 

35 I I 
I I 

1 
: i 
! I 

I I 

: 0 I 2 I 

Range l. to 35 
Median ?t 

Oceania Stations 

1 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

1 2 3 4 1 2 3 4 

6 

25 

7 

5 

0 

0 

0 

0 

l 
I 
I 

I 

l 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 

! 

I I 
I I 
I J 

I I 
I I 

I I 
I I 
I I 
l : I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

3 
I I 
I I 

I I 
0 : 4 : 
Range l to 25 
Median 5i 

0 

0 

1 

7 

l. 

6 

4 

0 

WINTER SURVEY 
Neritio Stations 

I I I 
I 10 I 

3 
I 

I I I 

I i """1 
I 
I 38 I I 

i 
I I I 
I 1 I 1 I 
I I I I -r I I 
I 

5 
I 28 I 

I I I 

I I ' i 
I 10 I 20 l 
I I I 
I 6 I I 

i I I J : I I I 

2 :208 I 
52 

I 
I I I 

• 
I 
I 
I 

Range 1 to 208 : 
Median 6 : 

----' 

Oceania Stations 
1 2 3 4 1 2 3 4 

I 
? I 

I 

2 I 

I 
I 

0 I 

I 

0 l 
I 

0 I 
I 
I 

0 
I 
I 

I 

0 I 

I 
I 
I 

l I 
I I 

I I 

: : 
: I 

I 
I I 

i I 
I I , . 
I I 
I I 
I I 
I I 
I I 

0 I I 

I i 
0 I I 

I I 

1 I 0 I 
I I 

Range 1 "to 2 
Median 

2 

-~--

n 

2 i 

8 
I 

9 

0 

7 

! 

0 r; 

1 I 5 I 

1 • • 
0 0 

0 j 4 I 

4 6 

16 

Range l. to 16 
:Median 

-~--

1 

i 

I 

i 
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Tuble A2-6z. Abundo.noea for juvenile P. draco exprooJed 
'by number ot 1ndi vidua.ls/hu.ul.llO minutes (1t1oo1I-neto). 
CODpc.re w1 th Tu.ble Al-l :r:or atn tion numbero. 

I 

Durban 

Port She :est one 

Port St. Johns 
! 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shapstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London l 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

S ID,1MER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
i i 

0 I I 

I I 
I I 
J 
I I 

1 I I 
0 I I 

I I 
0 I I 2 

I I 

0 _t 4 t 0 

Range Median ____ _ 

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 

~ 
I 
I 
I 

i 
I 

I 
I 

_l_ 

i i 
0 I I 

j I 
I I 

_I _I 
I I 

51 I I 
I I 

: i 
0 I I 

I I 

1 0 l l 

Range 1 to 51 
Median 2 --=---

Oceania Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

15 0 
I 

4 
I 2 

I 
I I .I I I I . i i I I I I 

17 t I I 0 I 30 I I 
L __L 

I I I I I I 

5 I I I l I lS I 0 I 
I I I I I I 

: : -I : I : I 
2 2 

I ll 3 I I I I I I 

I I I I I I 
0 l I I 0 I 14 I 2 I 

_j_ 

I I I I I I 

0 I I I 2 I 19 I I 
I I I I I I 

: : I : I I 
I 

15 22 :141 
I 

70 1 I 0 I I I I 

I I I 

0 I 0 ~ g l 0 I 

Range 1 to 17 Range l to 141 
Median 1 Median l.Jb 

I 
I 
I 

I 

_! 
I 
I 
I 

I 
I 

I 

J 

I 

• 
j 

I 

I 

i 

---' 

1 
~ 

Durban 1 

Port Shepstone 0 

Port St. Johns 0 

Be. shea 0 

East London 0 
I 

Port Alfred 1 

Port Elizabeth 0 

Cape Seal ~~ 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
. 

! 

_i 

2 3 4 
I 

I 
I 

I 

l i 

: 
I 

I 

I 
I 

I 
I 
I 

: T 

1 I . 
I 

0 I 

I 

0 I 0 1 I 

Rane;e ----
Median ----

SURVEY 

1 

0 

2 

0 

l.O 

0 

13_ 

Oceania Stet ions 

! 

I 

I 

2 3 4 
I ! 

0 G 

5 1 l. _j 

1 4 
~ 

8 3 

0 I 8 I 

2 16 
! 

)_0 

Range J to JO 
lied ian 

-~li:i!:--

I 

i 

T 

_i 

r 
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Table A2-68. Presence (X) and absence (0) of s. friderici 
according to aJ.J. nets U·3ed (N70Vs, NlOOBe, JflOOHs}~ 
Compare with Table Al-l for station numbera. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : : i : i Durban X I I 0 I X I I 

i I I I I 
Port She :est one X I l I I I 

_l 1 I ...l 
I I I I I 

Port St. Johns X I I X I X I I 
I I I I I 
I I i i 

0 
I X 0 I 

East London I I I I I 

I I I I I 

Port Elizabeth i X : X : X I X 1 0 I X 
_l _l 

Range Median ____ _ Range Mad ia_n ___ _ 

AUTUMN SURVEY 
Neritio Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : : I I 

0 X 
I 

0 
I 

Durban I X I I I I I 

i I I i I I 

Port Shepstone I 0 I I I 0 X I X I 

I I I I I 0 I 

Port St. Johns I X I I I 0 X I I 
I I I I I _l 

: : : : ! I : 
X X 

I 
X Bashee I X I I I I I 

I i I I I I 
East London l X I I I X 0 I 0 I 

I I ...L 

I I I I I I I 

Port Alfred I X I I I X I 0 I 0 I 
I I I I I I I 

i l : : : : I 

X X X 0 X I X Port Elizabeth I I I I I I I 

I I I I 

Cape Seal I X I X I X I X I J l _l_ 

Range Median ____ _ Range Median ____ _ 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
! i i ! ! ~ ! 

Durban X I I X X X I 

I I : 

Port Shepstone 0 I ~ 0 X X I J. ...l ...l I 

: 
Port st. Johns X I 0 0 0 

I 
Bashee ..i 0 I X X 0 

I 

East London X : X 0 l X _l_ 

I I : I 

Port Alfred X X I 0 X 
I : ~ ~ 

Port Elizabeth y y ! X X 0 _x 
I 

Cape Seal :X X 
I 

X X I 

Range -----Median 
Range :Median ____ _ 

----

i 
I .... 
I 
I 

.J 
I 
I 
I 

I 
I 

I 

J 

I 

_j 

-' 

_j 

1 

I 

..L 

r 

...i. 

.J. 
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Table A2-69. Abundances for s. friderici expressed by 
mean number of individuals/loomJ/depth of water column 
(N70V-nets). Compare with Table ~ .. 1-1 for station 

numbers. 

Durban 

Port She Est one 

Port St. Johns 

East London 

Port Elizabeth 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

Durban 

Port She :est one 

Port st. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ca:ee Seal 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
I : : i i : 

2_59 I I 0 I 0 I I 

i I I I I 

10 : I I I I 
I I __1_ 

I I I I I 

57 : I <.1 I 0 I I 
I I I I 

! I l i i o: 0 0 
I 

I I I I 
--'- --'-

I I I I I 

,1118 : 9 : 0 I 0 I 0 I 2 I I 1 

: 
I 

I 
I 
I 

I 
I 
I 

: 
I 

I 

: 
I 
I 
I 

Range 9 to 1118 
Median 57 

AUTUMN SURVEY 
Neritic Stations 

Range ____ _ 
Median ----

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : I I 

0 0 
I 0 

I 
01 I J I I 

I I I I i 
0 I I I 0 0 I 0 I 

I I I I 

0 I I 0 0 I 0 I 
I I I I 
I : ~ ~ I : 

81: 0 0 
I 0 I I I 

I I 
. 

I ' i 
51 ! 0 0 I 0 I 

I I I I I 

182: I 3 I 0 I 0 I 
I I I j_ 

I ! I ~ : : I 

: 2430 : 
I I 80 I 0 I 0 I 0 I 0 

I I I 

: 1180 : 81 I 192 _j_ 3 l 

. 

. 
I 

I 

I 

Range 3 to 24 30 
Median Sl _..-...;.;. __ 

WINTER SURVEY 

Range Median ____ _ 

Neritic Stations Oceanic St~tions 
1 2 3 4 1 2 3 4 

I 

41 I 

I 

0 I 

I 
26 . 
o, 

20 
I 

65 

819 

598 

i ! 
I 

I 
I 

j I 

: 
I 

i . 
I ,. 
I 
I 
I 

: I 

2 I 

I 

21 I 

I 

133 I 0 I 

Range 2 +,a 81 g 
Median 33~ 

9 

! ! ! 

_() _l 11 

0.1 0 l 0 _j 

0 0 0 
= = 

I 

<.1 0 0 

0 0 l 0 _1 

0 0 

0 0 0 0 

Range Wed ian ____ _ 

I 

_. 

_j 

j 

I 

.J 

I 

J 

I 

. 
_1 

I 

__1_ 

I 
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Table A2-70. Abundances for s. friderici expressed by 
number of ind1viduaJ.s/hau1/10 minutes (NIOOB-nets ). 
Compare with Table Al-l for station numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth ~ 

: 
Durban I 

I 

Port Shepstone I 

I 

St. Johns I Port I 

: 
Bashee I 

I 
East London t 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
Be.shee ! 

I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Oceanio Stations 

1 2 1 2 3 4 
I I 
I I 

0 I I . 
I I 

~ I 

I I 
I I 1 I I 
I 

I I 
I I 

I I 

: 29 : 5 

Range Median ____ _ 

AUTUMN SURVEY 
Neritio Stations 

• 
I 
I 

T 
: 
I 
I 
I -r 
I 

I 

: 

: : 7 I I 

I I 
I : I 

I I 

6 I I 
I I 

i I 
I I 

I I 
1 : 0 I 

I 

Range 1 to 7 
Median 5 

0 

----

Oceanio Stations 
1 2 3 4 1 2 3 4 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I 
I 

I 

~ 
I 
I 
I 

1 
I 

I 

~ 

I : I 
I .I 

I I 
I I 

I I 
I I 
I I 
I : I 
I I 

I I 

~ I 

I I 
I I 
I I 
I : I 
I I 

48 I 
49 

I 
16 l l 

Range 16 to •9 
Median 48 ----

0 

0 

0 

4 

1 

1 

1 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I 
I 

I 
I 

I 
I 
I 
,-
I 

! 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

I I 
I I 

I I 

: : 
-1 I 

I 
I I 

i i 
I I ,. 
I I 

: I 
I 

: I 

3 
I 

I I 

I I 
0 ! I 

I I 
I I 5 I I 

Ran~e ----
Median ----

0 

0 

0 

1 

0 

2 

I 
I 
I 

I 

! 
I 
I 
I -r 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I 

2 I 
I 

1 
I 
I 

I 
0 I 

I 
I 

0 I 
I 

0 
I 

! 
I 

0 I 
I 

: 0 1. 

Range 
Median 

I 

0 I 
I 

2 
I 
I 

I 
0 : 

: l I 

0 
I 

! 
I 

0 : 
I 

0 I 2 I 

1 to 4 
1 

Oceanic Stations 

I 

I 

T 

. 

2 3 
! I 

0 0 

5 I 0 I 

0 0 
I 

1 0 

0 I 1 

0 2 

1 0 1 

Range l to 5 
Median 1 

4 

"1 

i 

i 

·~ 

_i 

I 

i 

... 

I 
I 
I 

I 

~ 
I 

I 

i 



-101-

fable A2-Z1. Abundances tor s. friderici expressed by 
number of individuals/haul/10 minutes (ilOOB-neta). 
Compare with Table Al-l for station n·umbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

i 
East London I 

I 

Port Elizabeth l 

: 
Durban I 

I 
Port Shepstone I 

I 

Part St. Johns I 
I 

: 
Bashee I 

i 
East London I 

I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

i 
Bashee I 

·~ 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
! : 16: I 

i I 
I I 
J I 

I I 

5 I I 
I I 

0 I i 
I I 

I I 
01 29 I 

I I 

Range 5 to 29 
Median 16 

AUTUMN SURVEY 
Neritic Stations 

j 
I 

I 

l 
I 

0 I 
I 

3 
: 
I 

I o: 

: : 
01 I 

i I 
I I 

_l 

I I 

14 I I 
I I 

0 
i i 
I I 

I I 

: 0 I 
_l 

Range l to 14 
Median 3 

Oceania Stations 

1 

1 2 3 4 1 2 3 4 

: : I 
I 21 I J 

I i I 

0 l I I 
__L 

I I I 1: I I 
I I 

: : I 
I 41 I I 

I I I 
01 I ! 

I I I 9: I I 
I I 

I : I 

391: 15 I 
I I 

60 j190 
I I 

28 I 135l _l 

Range 1 to 391 
Median 2lt 

I 

0 
I 
I 

I 
0 I 

I 

0 I 
I 

: 5 I 

I 
0 I 

I 

5 I 
I 
I o: 

WINTER SURVEY 

I I 

7 
I 0 

I 
I I 

i i 
Ol I 

_j_ 

I I 

1 I 0 I 
I I 
I : 

1 
I 1 I I 

I I 
0 I 0 I 

I I 

0 I : I 
I I o: 2 I 

2 I 

Range 1 to 7 
Median 2 

Neritic Stations Oceanic StRtions 
1 2 3 4 1 2 3 4 

i i I 

8! I I 

I I I 
ol I l I I 

: I 

15: I 
I I . I 

I I 
0_1_ I I 

I I 

17 I I 
I I 

I : I 

6 3 
I 

I I 

I i 
410 _1_ 15 I I 

I I 

1 I 19: l.l I 

Range 1 to 41 o 
Median J 1 

I 

2 

0 

0 
I 

5 

0 

0 

I ! 

0 _1 

0 1 

0 0 
! . 

4 0 

2. 0 I 

0 0 
! 

0 

Range 1 to 5 
:Median 2 

I 
I 
I 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

1 

_I 

j 

I 

_j 

i 

I 

. 

r 

i_ 

.I 
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Table A2-72. Population compo3ition of s. friderici 
lor bll nets used. Relative abundances enclosed by 
parentheaes. NlOOB'a oceanic only. 

Neritic Area Oceanic Area 
U2 

§~ 
H~ ~ H~ ~~ 

H.~ ~ H~ 
(j)(j) (j)(j) rl<I> (j)(j) (j) (j) rl<I> 

~~ 
-P:> rl:> §~ 

-P:> rl:> ..p~ s:lH <GH -PH s:.1 H <G ~. 
~~ ·rf ~ ~ ~~ ·.-1 ~ 

1.!)(() <GW ~({.} 1J) (/).1.!) <GW ~1./) 1J) 

N70V-nets 
83.1~ 81.~ 84.41r 82.1'! 

Adults \222) .(767) l2~J 0275 (9) {4) (2) (15) 

16.~ 19 .. O"fo thli~ Juveniles .. {45) {180} {0) (0) (0} (0) 

NlOOB-nets 
80.0.• 85. 2' 7b. J( ~ ·• . -· . -~·· {44) (127 {~~) Adults .. 

20.0] JA,.~ 21. 7•;(. 1Y3a~ Juveniles (ll) {22) {5 J 

NlOOH-nets 
84. o-~~ 89.6~ 96~ 8:~, ~) 5(!~'3. i9l. ?·~ 80.0% M Adults (42) . (74~J {4~9} 0. . \22J . {12) . 

16.~ tg;j~ 3·.~ ~) f4_4. 45 ~ ~ 22.~ Juveniles {tl) (16} (~) (135 . . 
.. , 

i 
! 

. ! 

l 
.I 

·i 

.. J 
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hbl.e -<\.2-lk Abundances tor adult s. :trideriei upreaaed 
&7 aean nua er o't 1n41Titwll.a/lOOilllc!epth of water ooluma 
aaapled (1f70V-neta}. Capare. W1~ 'fable .U-1 ~or ata"ia 
DUlbctr.J. 

Durban 

Port Shepstone 

Port St. Johns 

East London 

Port Elizabeth 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

Durban 

Port Shepstone 

Port st. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

SUMMER SURVEY 
Neritic Stations Oceania Stations 

1 2 1 2 3 4 
I I : I : : :110 I 

0 
I 

0 I I I I I 

I I I I i I 
I .3 ! I ! I I 
I I I 
I I I I I I 
I 0 I I ~1 I 0 I I 
I I I I I I 

I : I : : 0 
I 

0 I 
0 I I I I I ! 

!to30 I I I I I 

l 6 l 0 : 0 : 0 I 2 
I 

Range \ to 10 30 Range ____ _ 
Median 88 Median ----

AUTUMN SURVEY 
Neritic Stations 

1 2 3 4 

: 
I 0 
I 
I 0 
I 
I 0 I 
I 
I 
I 0 
I 
I 5 
I 

:171 
I 

ttooo 
I 

l 972 

1 
i 
I li 
I 
I 

0 I 
I 
I 
I g 
i 

_l 0 
I 
I ll I 

: 
.19 I 

I 

t 618 
I 

: 561 

I I I 
I I I 
I I .I 

I I I 

! I I 

I I I 
I I I 
I I I 
I I : I I 
I I I 

I I I 
I I ! 
I I I 
I I I 
I I I 
I I I 
I 59 I I 
I I I 

I I I 

! 73 ~ 138 ~ 2 

Range 2 'to 2000 
Median 1o5i 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

2 3 4 

I I 
I I 

I I 

: I 
I 

I I 
I 

I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 

2 I I 

I I 

2l. I I 

I I 

1J2 
I 0 I 8 I I 

Range 2 'tf7 618 
Median ----

Oceania Stations 
1 2 3 4 

0 

0 

0 

0 

0 

l 

0 

SURVEY 

1 

0 

0 

0 

<l 

0 

0 

I I I 
I 

0 
I 

0 
I 

I I I 
-.- I i I 
I 0 I 0 I 

I I 

I I I 
I 0 I 0 I 
I I J 

: I I 

0 
I 

0 
I 

I I I 

I I ; I 
I 0 I 0 I 

I I I 
I 0 I 0 I 
I I I 
I I I 
I 

0 
I 

0 
I 

0 I I I 

Range 
Median 

Oceanic Stet ions 

I 

2 3 4 
! 

1 0 

0 Q 

0 0 
I 

0 0 

0 i 0 I 

0 0 

0 0 0 

Range----
Median ----

~ 

i 

i 

-. 
_i 

j 

i 

"T 

I 

; 

i 
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!abla A2-1!. Abundances tor ~uenUa s. tridar1oi expresaetl 
S.r aean number o! 1ndiVi.duaJ.a7lOOm3/dapih of waier column 
sampled (N70V-nets). Compare with Tuble Al-l for station 
numbers. 

: 
Durban I 

I 

Port She:estone I 
I 
I 
I 

Port St. Johns I 

I 
East London I 

• .L 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 
.1 
I 
I Part St. Johns I 

: 
Bashee I 

i 
East London I 

I 

I 
I Port Alfred I 

: 
Port Elizabeth I 

I 
I 

Ca_Q_e Seal I 
l 

i 
Durban I 

I. 
I Port SheEstone I 
I 
I 

Port st. Johns I 

i 
Bashee l 

I 
I East London I 

: 
Port Alfred I 

I 
Port Elizabeth I 

.1. 
I 

Seal I 
CaEe I 

SUMMF'_.R SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
i 

81• 
I 

8J 
I 

57: 
I 

01 
I 

88l 

: 
I 

I 
I 

_j 

I 
I 
I 

i 
I 

I 

) I 
j_ 

Range 
Median 

3 to 86 
57 

0 

0 

0 

0 

AUTUMN SlffiVEY 
Neritic Stations 

~ : i 
I 0 I I 

I i I 
I I I 

_j_ I .l 
I I I 
I 

0 I I 
I I I 

i i ; 
I 0 I I 

I I I 
I 0 l 0 I 0 .l _j_ 

Range Media_n ___ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : 
Ol I J 

I I I 

ot I I 

I I I o: I I 
I I 

: : : 
8_1_1 I I 

I I I 
ol I I 

I I I 

10: I I 
I I 

i I : I 

414: 19 I I 
I I 

I I I 

20__S_l 8 I 5_5_ l 1 I 

Range 1 iQilj 
Median 17 

WINTER 
Neritic Stations 

1 
i 

)5_1 
I 

ol 
I 

~7l 
I 

01 
I 

7: 
: 

261 
I 

201 1 

I 

36: 

2 3 4 

i i 
I I 

I I 

l I 
_1 

: I 
I 

I I 

i I 
I I 

I I 
I I 

_l I 

: : 
~1 I I 

I I 

0 I I 

I I 

0 I 0 : <.1 I 

Range~ l to 201 
Median -z:!2'::!:l:iti--

_Q_ 

J1 

0 

_Q_ 

0 

_Q 

0 

SURVEY 

1 

0 

0 

0 

0 

0 

0 

I I I 
I I I 
I 0 I __0_ I 

i i i 
I Q I a I 

I I 
I I I 
I 

0 
I 

0 
I 

I I J 

: I I 
I I 

I 0 I 0 I 

I I ' i 
I 0 I 0 I 

I I I 
I 

0 
I 

0 
I 

I I _1 

: : I 
I 

I 0 I 0 I 0 

Range 
Median 

Oceanic Stations 
2 3 4 

i i i 
I 0 I 0 I 

I I I 
I 0 I 

__Q_ I 
_j_ l _j_ 

I I I 
I I I 
I 0 I 0 I 

I I I 
I 0 I 0 I 

I I I 
I 0 I 0 I 
I I _l 

I I I 
I I I 
I 0 I 0 I 

i I I 
I 0 I 0 I Jl 

Range :Median ____ _ 

: 
I 

I 
I 

j 
I 
I 
I 

; 
I 

I 
I 

J 

I 
I 
I 

i 
I 

....... 
I 
I 

_j 
I 
I 
I 

I 
I 

_j 

! 

! 

.1 

I 

.l 

! 
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Table (..2-12· .i~bundnnoe.J for ,,;.dult a. friderio1 expreu ->ed 
by number of individuala;1laul/lO miriutea {Nloc~neta). 
Compare· with Table Al-l for station numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: i l i : l 

Durban I I I 0 I 4 I I 

I I I I i I 
Port Shepstone I : I I I I 

I l ..1 
I I I I I I 
I I I I 

.l 
I I Port St. Johns I I I l I I I 

i i i i : i 
East London I I I I I I 

I I I I I I 

Port Elizabeth I : 26 I 2 I l : 0 I 0 I I ..1 _l_ 

Range Median ____ _ Range 1 to 4 
Median 2 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: i : : I I I 
I I I 

Durban I I I J 0 I 2 I 0 I 

i I I I I I I 
Port Shepstone I I I I 0 I l I 2 I 

I I 
I I I I I I I 
I I I I 0 I 0 I 0 I Port St. Johns I I I I I I ...1 

: i : : : I : I 
Bashee I I I I l I 0 I 1 I 

I I I I I I I 
London _t : I I l I 0 I 0 I East _j .l.. 

I I I I I I I 
I I I I l I 0 I 0 I Port Alfred I I I I I I .J 

: : : : : : I 
I 

Port Elizabeth I I I I l. I 0 I 0 I 2 
I I I I 
I I 40 I 41 I 15 Ca_E_e Seal ..1 _l _l_ I 

Range 1 to 2 

: 
I 

I 
I 

J 
I 
I 
I 

i 
I 

I 

J 
I 

I 
I 
I 

i 
I _... 
I 
I 

J 
I 
I 
I 

i 
I 
~ 

I 

J 
: 
I 

I 
I 
I 
I 

Range 15 to 41 
Median 40 Median _.l __ _ 

I 
I 
I 

i 
Durban I 

I 

Shepstone I Port I 
I 
I 

Port st. Johns I 

I 
Bashee I 

I 
I East London I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 
I 

Seal I 
Ce.Ee I 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 
I I i 
I I I 

I I I 
I I I 

I ..1 J : I 
I I 
I I I 

I I I 
I I I 

I I I 
I I I 
I I I 
I : : I 
I ..1 I I 

I I I 

1 0 ! I 
I 

I I I 
I I I 

.3 I I I 

Range -----Median ----

Oceanic Stations 
1 2 3 

i 
_Q_ I 

I 

{l 
I 
I 
I 
I 

Jl I 

i 
1 I 

I 

_Q_ 
I 
I 
I 
I 
I 

I 

2 I 

: ! 

0 I _ft 
I 

2 
I 

Q I 
I 
I 

Q I 0 I 
I 

1 I _n 
I 

0 : _1 _l_ 
I 
I 

0 I 2 
I ! 

1. I _0 

Range l :ti 2 Yedian ) 0 

----" 

4 
I 

.1 

! 

1 
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Table A2-l6. Abundances for juvenile s. fr1deric1 expressed 
by nUlllber cl:r individuaJ.s/hanlllO :minutea (NiOOB:nets). 
Compare with 1.lable 1U-l for station :aUlllbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

l 
East London I 

I 

Port Elizabeth l 

: 
Durban I 

I 

Port Shepstone I 

I 

St. I Part Johns I 

: 
Bashee I 

i 
Bast London I 

I 

I 
I Port Alfred I 

l 
Port Elizabeth I 

i 
Cape Seal l 

j 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
Bashee I 

_I 

I 

East London I 
I 

: 
Port Alfred I 

I 

Port Elizabeth _t 
I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : I 

0 I I 
--. 
I I 

! ~ 
I I 
I I 0 I I 

I : 
I I 

I I 

l l l 3 
Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations 

·.-
I 
I 

I 

l 
I 
I 
I 
I 

I 
I 

I 

l 

I : 
2 

I 
I I 

I I 

l : 
I I 

2 I I 
I I 

I 

I I 
I I 

I I 

0 : 0 J 0 

Range 2 to l 
Median 2 

·-.......;;;~--

Oceanio Stations 
1 2 3 4 1 2 3 4 

I 
I 
I 

T 

I 

! 
I 
I 
I -, 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 

l 

I : I 
I I 
I 

I I 

! I 

I I 
I I 
I I 
l : I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 

8 l 8 l 
Range 1 to 8 
Median 1 

0 

0 

0 

3 

0 

0 

0 

l 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
i i i 
I I I 0 
I I I 
I : l 0 I I I 
I I 

0 I I I 

I i I 

! I I 0 ,. 
I I I 
I : I 0 I I 

I I I 
I I I 
I 0 I I 

I I I 
I 0 I I 0 
I I I 
I I I 2 I I I 

Range -----Median ----

I 
I 
I 

I 
I 

I 
I 
I 

-r 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I I 
I I 

0 I 0 I 

i j 
0 I 0 I 

I I 
I I 

0 I 0 I 
I I 
I : I 

0 I 0 I 

I ' i 
0 I 0 I 

I I 

0 I 0 I 
I J 

: I 
I 

0 0 I 0 I 

Range----
Median -----

Oceanic StAtions 
2 3 4 

! 

0 0 

J 0 

0 0 
I 

0 0 

0 I 0 I 
I 

0 0 
I 
I 

i 
0 0 I 0 

Range----
Yedian ----

1 
I 

I 

: 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

1 
I 

..... 
I 

: 
I 
I 
I 

j 

• 

? 

I 

"-

j 

T 
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Table A2-71· Abundances for adult s. :f'riderici expressed 
by number of indi vidual.s/haul./10 minutes (Hib611-nete). 
Compure with Table iU-1 for :3tat1on numbers. 

~ 

Durban 

Port Shepstona 

Port St. Johns 
I 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 
I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London : 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

i 
Cape Seal l 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

12 

5 

0 

2 

: 
I 

I 

: 
I 
I 
I 

I 

! 
I 

: 

i 
I 

I 
I 

I 
I 
I 

: 
I 

I 

25 : 
Range 5 to . 25 
Median 12 

-...,;;;;;~-

0 

l 

0 

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 
I 

_l 

: 
0 I 

I 
I 

I 

8 I 
I 

i 
0 t 

I 

l 
Range 
Median 

: 
I 

I 
I 

_l 

I 
I 
I 

I 
I 

I 

0 I 
j 

l to 8 
1 

l 

----

Oceania Stations 
1 2 3 4 1 2 3 4 

: : : I I 

2 0 7 I 0 I 
I I J I I 

I I i 
0 

I I 
0 I I I 0 I I 

I I I I I 

1 I I I 0 1 I 0 I 
I I I I _l 
I I : ~ I I 

3 
I I 4 1 I l I 
I I I I I 

I i i 
I 

I 
0 0' : 0 1 ! I 0 I 

...1. I 

I I I I I I 

9 I I I 4 I 0 I I 
I I I I I j_ 

: I : : : I 

353 15 I 0 0 2 I 2 I I I I I I 

56 
I 

l 169 
I I 

l 113 l 27 
Range l to 353 Range l to 7 
Median 21 Median 2 

: 
__! 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
J 
I 

J 
I 
I 
I 

I 
I 

j 

! 

____, 

WINTER 
Neritio Stations 

1 2 3 4 
i i ! 

Durban 6 I I . __. 
I I 

Port SheEstone 0 I I 
I f I 

: 
3 

I 
Port st. Johns I I 

I 
Bashee 0 I 

I 

East London 16 I 
I 

I I : I 

6 Port Alfred 3 I 

I 
Port Elizabeth 409 ~5 ! I 

I 

CaEe Seal l.: 191 11 

Range l tc 409 
Median 8l 

SURVEY 

1 

2 

0 

0 

2 

0 

0 

Oceanic Stet ions 

! 

I 

~ 

2 3 4 
! : 

0 l I 

I 

0 l I 
L _j 

I 

0 0 I 
I 

4 0 
I 
I 

I 

2 0 I 
.1 .1. 

I 

0 0 I 
I 

~ i 
0 I 

Range 1 to 1 
:Median --2--

I 

. 
...1. 

I 

.1. 

I 
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Table ...2-78. Abunda.n.ces for juvenile s. trideric1 expressed 
by number of indi vidual.a/hau17~o minute a (rf1o61l-neta). 
Compare with Table Al-l for dtation numbers. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone _! 
I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

j 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

4 
: : 
I I 

I I 
I I 

__i 

I I 
0 0 I I 

I I 

i i 0 2 I I 

I I 

0 I 4 I 0 I I 

Range ____ _ 
Median ----

AUTlTh1N SURVEY 
Neritic Stations 

i 
I 

I 

: 
I 
I 
I 

i 
I 

I 
I 
I 

0 : j 
I I 

I I 

: l 
6 

I I 
I I 
I I 

i : 0 
I I 

I I 

1 0 l 
Range 2 to 6 
Median 4 

0 

----

Oceanic Stations 
1 2 3 4 1 2 3 4 

0 

0 

0 

l 

0 

0 

38 

·4 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 
I 

: I 
I 

I J 

I I 
I I 

I I 
I I 
I I 

: -I 
I 

I I 

I I 
I I 
I 

I I 
I I 
I I 
I : I 

0 I I 

I i 
21 ! 22 ~ 

Range l to )8 
Median 12t 

0 

0 

0 

l 

0 

l 

0 

1 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
I 

2 I 

I 

0 I 

I 
12 . 

0 _l_ 

l 
I 

0 

1 _j_ 

I I 
I I 

I I 

1 l 
: I 

I 
I I 

I j 
I I 

I I 
I I 
I I 

: I 

0 
I 

I I 

i i 
0 I I 

I I 

0 I 0 I 0 I I 

Range l to 12 
Median 

---.:;1~-aj.----

0 

0 

0 

l 

0 

0 

I 
I 
I 

I 
I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I I 

0 
I 

0 
I 

I I 

i I 

0 I I 
L 

I I 

0 I 0 I 
I I 
I I 
I 

0 
I 

0 I I 

I ' I 
0 I 0 I 

I I 

0 I I 
I J 

: I 

0 0 
I 

0 I I 

Range----
Median -----

Oceanic St~tions 
2 3 4 

~ ~ ~ 

0 0 

0 0 

0 0 
I I I 

0 0 

0 I 0 I 
I 

0 0 
I 
I 

I 
0 I 

Range Ned ian ____ _ 

1 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

I 

! 
I 

: 
I 
I 
I 
I 

I 
I 

j 

I 

T 

_L 

i 
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Table A2-79. Presence (X) and absence (0) of S. decipiens 
according to all nets (N70Vs, NlOOBs, NlOOHs). Compare with 
Table il .. l-1 for station numbers. 

~ 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth l 

: 
Durban I 

I 
Port Shepstone _! 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London l 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
_1_ 

' 
Durban 

L 

Port SheEstone 

Port st. Johns 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth I 

CaEe Seal 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
: i i : i 

0 I I X I X I I 

I I I i I 
X : I I I I 

I l I I 
I I I I I 

0 I I 0 I X I I 
I I I I I 

I : i i i 
0 I I X I X I I 

I I I I I 

0 l X : X I X I X I X 
I I I 

Range Median ____ _ Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

0 

X 

0 

X 

0 

0 

0 

0 

1 

0 

0 

X 

X 

0 

0 

0 

0 

: : : 
I I I X 
I I I 

! I I X 
I I 
I I X I I 

: : ~ 

I I X 
I I 

l I X I 

I I 
I I 0 I I 

l : I 

X I 0 I 

I I 
I 0 l X X 

Range Median ____ _ 

WINTER SURVEY 
Neritic Stations 

2 3 4 1 
i ! 
I X 
I 
I 

i X I 

: 
I X . 
I 
I X I 

I 
I X l 

I I ~ 
I 

X I 

i . 
0 I X 

I 

0 I 0 0 I 

Rane;e -----Median ----

I I 
I 

X X 
I 

I I 

I 
~ 

I 
I X X I 

__l 

I I 
I X X I 
I _j_ 

: : 
I X X I 

I ' I 
I X X I 

...L 

I I 
I X X I 
I J 

: I I 

X X 
I 

X I I 

Range Median ____ _ 

Oceanic Stations 
2 3 4 

! ! : 
X X I 

I 

X X I 
.J. l _j 

I 

X 
I 

X I . ~ i 
0 X I 

I 

0 X I 
.J. _l_ 

I 

X X 
I 
I 

i 
X X I X 

Range :Vedian ____ _ 

: 
I 

I 

: 
I 
I 
I 

i 
I 

I 

: 

...i 

J 

. 

j 

' 

I 

. 
__L 

I 

.1 

' 
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Table A2-80. Abundances for s. deoipiens expressed by 
mean number ot 1ndividuals/l06i3/depth of water column 
sampled (N70V-nets). Campare with Table Al-l ~or 
etC,i.tion numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: i i i ; i Durban I 0 I I 3 I 5 I I 

I i I i I I 
Port Shepstone I .31 : I I I I 

I 1 __._ 
I I I I I I 
I 0 I I 

0 I 
3 I I Port St. Johns I I I I I I 

i i I I i i 
East London I 0 I I 7 I 22 I I 

...&. 

I I I I I I 
Port Elizabeth I 0 l 4 l 12 I 12 : 32 I 

_l_ _l j 

4 

12 
Range 4 to 31 
Median 17! 

Range 3 to 32 
Median 12 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

Durban 0 

Port She stone 

Port St. Johns 

Bashee 6 8 

East London 0 

Port Alfred 0 

Port Elizabeth 0 0 

Ce. e Seal 

Range s :to l Range s :to Sl 
Median 6 Median 

! 

_j 

j 

23 
---' 

Durban 

Port Shepstone 0 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 0 

WINTER 
Stations 

0 

I 
I, 

Range 
'Median 

3 4 

---------

SURVEY 

1 
Oceanic Stations 

2 3 4 

Rang~ to 41 
Yedian -l~S--



r 
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Tnblo A2-8l. Abundrmco.J for s. dccipiono c.xpros.Jed by 
number of individu..;la/ht..ul/10 n.inutoa (UlOOB-nota). 
Oon9:-.re ui th To.ble Al-l for otntion nunbera. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
I I I • : I I I 

Durban I I 0 I 0 I . 
I I I I 

Port Shepstone I I 0 I 0 I 
I 

I I I I 

St. Johns 
I I I I Port I I I I 

! 
I I r I 

East London I I I ! 
I I I I 

4 

: -, 

I ; 

I 
I 

i I 
I 
I 
I 

i 
I 

I 

Port Elizabeth : 1 : 0 : 0 l 7 I 5 j I I 

: 
Durban I 

I 
Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 

East London l 
I 

Alfred I Port I 

: 
Port Elizabeth I 

i 
Cape Seal l 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Cape Seal I 
I 

Range ____ _ 
Median ----

AUTtTh'IN SURVEY 
Neritic Stations 

Range 5 to 1 
Median 6 __ .:;...._ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

2 
I 

0 
I 

0 
I 

I I J I I I 

I I i I I i 
I I I 0 I 0 I 0 I 

I I I I I I 
I I I 0 I 4 I 4 I 
I I I I I I 

I I : I I : I I 
0 

I 
0 

I 
3 I I I I I I 

T i -. . . 
I I I I I 

! I I 0 I 19 I 7 l 
I I I I I I 
I I I 0 I 0 I 0 : I I I I I 
I I : I I I 
I I I I I 
I I I l I 0 I 6 I 0 -.-
I I I 

! 0 l 1 l 0 
Range Range l :to l9 
Median Median 4 

WINTER SURVEY 
Neritic Stations Oceanic Stet ions 

1 2 3 4 1 2 3 4 
T i I I I I 
I 
I I n n l. 
I I 
I : 0 0 0 I j I I I : I 
I I 0 0 0 
I I 
I I 0 0 0 
I I 
I : 0 0 I ' I 

I I .. 
I I I 
I 3 I I 5 13 

i • . ~ I I 

! 0 ! ! 0· 0 0 0 
I I I 
I I I 

0 I I I 

Range -----Median ----
Range 3 to J 3 
Yedian 4 

I 

i 

i 

-. 

---' 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

i 

I 



I 

I 
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Tublo A2-82. Abundanooa for s. dccipien3 oxprooued by 
nunbor of incli viclu~a/huul/10 ninuto.J (HlOOH-neto). 
Coop~ro Pith Table Al-l for ot~tio~ n~boro. 

I 
I 

Durban I 

I 

Port Shepstone I 
I 
I 
I Port St. Johns I 

1 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 
Port Shepstone ~ 

I 
I Port St. Johns I 
r 
I 

Bashee I 

I 
East London ! 

I 
I Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal ~ 

I 

I 
Durban ! 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Bashee I 

I 
I East London I 

I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I T I I I 

0 
I I 

0 
I I 

I I I I I 

I I I I I 

~ ! ~ ~ I 
I 

I I I I I 

0 I I 0 I 0 I I 
I I I I I 

T T : i I 
0 

I 
0 I I I 0 I I 

I I I I I 
0 ~ 0 : 0 : : 0 I 0 I 

Range. ____ _ 
Median ·----

Range ____ _ 
Mad ian. ____ _ 

AUTUMN SURVEY 
Neritio Stations Oceania Stations 

1 2 3 4 1 2 3 4 

0 

0 

0 

0 

0 

0 

0 

0 

I 
I 
I 

I 

: 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

~ 

I T I 
I J 

I I 

! I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 

0 I I 

I I 

0 : 0 ! 0 

Range ----
Median ----

1 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritio Stations 

I 
I 
I 

T 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

T 
I 
I 

I I 
I I 

0 I 0 I 

i i 
0 ! I . 

I I 

1 
I 0 I 
I I 
I I 
I I 

0 I 0 I 

I I 

0 I 0 I 

I I 

0 I : I 
I I 
I I 

0 I 0 I 0 

Range----
Median -----

Oceania Stations 
1 2 3 4 1 2 3 4 

I 

0 I 

I 

0 
I 

I 
I 

1.':\ I 
I 

I 

8 I 

I 

0 
I 
I 

: 
0 I 

I 

0 ! 
I 
I 
I 

i I 
I 

I I 

I I 

: : 
I I 
I I 
I I 

I I 
I I 

I I 

: I 
I 

I I 
I I 

0 I I 
T [ I 

0 ! I 

I I 

0 I 
0 

I 
0 I I 

Ran~e ----
Median ----

I 
I 

t1 I 

I 

0 : 
I 
I 

0 I 

I 

0 I 

I 

0 I 
I 
I 
I 
I 

I 

0 I 

I : 
0 0 I 

I 

0 i 0 : 
I 

0 0 
I 
I 

I 

0 0 I 

I 

0 i 0 
I 

I 

0 1 
I 
I 

i 
0 I 

Range----
:Vedian 

I 
I 
I 

I 

~ 
I 
I 
I 
I 
I 
I 

I 

: 

-... 

; 

i 

, 

i 

I 

i 

I 

i 

.I 
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Table A2-8J. Population composition of s. decifieij 
lor all nets wsed. Rela•ive abundances are eno ose 
by parentheses. NlOOn•s oceanic only. 

N70V-nets 

Adults 

Juveniles 

NlOOB.:-:nets 

Adults 

Juveniles 

NlOOH-nets 

Adults 

Juveniles 

HI>:. 
Q)Q) 

!~ 
U)lf) 

(0) 

(0) 

Neritic Area 
rJ} 

~~ 
HI>:. :>:. 
Q)Q) r-Ia> 

·~ +>~ ,..;t 
.~ ~ <~ ~~ 

<GW !!:m U) 

(0) 

(0) 

Oceanic Area 

~~ 
HI>:. :>:. HI>:. 
Q) Q) r-Ia> Q)Q) 
+>:> r-1 .:> 

i~ +'H j:JH <GH 
~~ ·r-1 ~ ~ 

<GW ~U) U) U)U) 

(0) (2) 

(0) (0) ~ ~ 
·---~-- --···· 

I 

_j 
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!able A2-84. Abundances tor adult s. deeipiens expressed 
b7 aean nuber of indi vidllals/lOOm.)/depth of wa;ier colUJPll 
sampled (lf70V-uets ). Compare w1 'th 'fable Al-l for station 
nwabers. · 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
i i ; i : i Durban I 0 I I <I I 3 I I 

I I I i I I 
Port She Est one I 3 : I I I I 

I ...1 _j _j 
I I I I I I 
I 0 I I 0 I J I I Port St. Johns I I I I I I 

I I I 
6 

i i I 
East London I 0 I I I 9 I I 

I I I I I I 

4 
! 

... 

_j 

Port Elizabeth I 0 I 3 I 10 I 7 I 10 I 8 j 1 I I _1 I I 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 
East London _t 

I 
I Port Alfred I 

: 
Port Elizabeth I 

I 

Ce.__E_e Seal I 

Durban 

Range Median ____ _ 

AUTUMN SURVEY 
Neritic Stations 

Range~ to 10 
Median 9 _...;;;.... __ 

Oceania Stations 
1 2 3 4 1 2 3 4 

0 
: 
I 

I 

7 I 

I 
I 0 I 

0 
l 
I 

I 

0 I 
I 

I 

0 I 
I 

: 
0 I 

I 

0 I 
_j 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 
J 

I 
I 
I 

0 
: 
I 

I 

0 I 
_j_ 

Range 
Median 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

0 I 
J 

l to 1 
s 

0 

7 

u 
3 

5 

0 

1 

3 

WINTER SURVEY 
Neritic Stations 

I I I 
I I 

12_ 
I 

I 14 I I 

I I I 
I 9 I l I 

I I 
I I I 
I 8 I 16 I 
I I _I 

: I : I 
l_l I 5 I I 

I I ' I 
I 18 l 4 I 

_J_ 

I I I 
I 20 I 16 I 
I I .l 

i : I 
I 
ll I 4 I 12 I 

Range 1 to 20 
Median 10 

Oceanic Stations 
2 3 4 1 2 3 4 

Port Shepstone 0 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 0 0 

Ran~e -----Median ----

7 3 

Range <.1 to lo 
Yedian ' 

----"1;-----

I 
I 
I 

i 
I _, 
I 
I 

_j 
I 
I 
I 

i 
I 

..J 

l 
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fable A2-85. Abun.danced for ~uYenile s. decipiens expreased 
bi mean nwu'Ser of 1ndiVidualallOOm3/depth of W'a.ter column 
sampled (N70V-neta). Oomp~Lre with Tab~e Al-l for station 
numbers. 

I 

Durban 

Port She :est one 

Port St. Johns 

East London 
I 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

i 
Cape Seal l 

Durban 

Port Shepstone 

Port st. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

0 

29 

0 

0 

0 

: 
I 

i 
I 
I 
I 
I 
I 

I 
I 

I 

: 

: 
I 

I 
I 

I 
I 
I 

I 
I 

I 

2 : 
Range 2 to 29 
Median 15i 

' 

2 

0 

1 

2 

AUTUMN SURVEY 
Neritic Stations 

~ : i 
2 I I I 

I I I 

J I I 
I I 

I I I 

: <-1 I I 
I I 

: 
I 

I 

: 

i 
14 

I 
I I 

I I 
6 : 24 I 4 

I 

Range-<1 to 24 
Median 2 ----

Oceanio Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

c 0 I 11 I 7 I 
I I J I I I 

I I I i i I 
0 I I I 16 I 19 I ll I 

I 

I I I I I I 

c I I I 16 I 14 I 23 I 
I I I I I _, 
: : I : I I 

6 
I 

9 17 I 3 I 
I I I I I I 

I 

I I I I I 6' : 0 l J I 11 I 32 I 
I 

I I I I I I 

0 I I I 0 I 22 I 10 I 
I I I I I I 

l I I : : I 

0 0 
I I 3 10 20 : 17 I I I I I 

I I I 
0 I 0 l 0 ! 2 

Range 2 to 6 Range 3 to 32 
Median 4 Median 12i 

WINTER SURVEY 
Stations Oceanic Stf'ltions 

1 3 4 1 2 3 4 

0 29 5 

0 

0 

-< 1 -<.1 

Q a 0 0 

Range Rangel< 1 to 22 
Median Median 7 

I 
I 
I 

I 

: 
I 
I 
I 
I 
I 
I 

I 

: 

I 
I 
I 

: 
J 
I 

J 
I 
I 
I 
I 

i 

--. 

---' 



I 
I 

Durban I 

I 

Port Shepstone I 
I 
I 

St. Johns 
I 

Port I 
I 
I 

East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 
I 

I 

St. 
I Port Johns I 
I 
I 

Bashee I 

I 
East London l 

I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal ! 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Be.shee I 

I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
Ca£e I 
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SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : I : : 0 I 0 I I I I I 

I I I I I : I l I : I 
I I I I I 
I I 0 I 0 I I 
I I I I I 

I l I i : 
I I I I I 

I 
l 

I 
0 

I 
0 

I 
.3 

I 
0 l l : : : 

Range ____ _ 

Median -----
Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

: 
I 
I 
I 

: 
I 

I 
I 

: I 
I 

I J 
I 

I I 
I I 

I I 
I I 
I I 
I : I 
I I 

I I 

J I 

I I 
I I 
I I 

: I 
I 

I I 

0 
I 

.3 
I 

0 l ! 
Range----
Median 

~ 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritic Stations 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I I 

0 I 0 I 
I I 

I I 
0 0 ~ I 

I I 

3 I 0 I 
I I 
I I 

0 I 0 I 
I I 

6 
I 

5 
I 

! ! 
I I 

0 I 0 J I 
I I 

0 I l I 
I I 

Range l t.o 6 
Median 3 

Oceanic Stations 

0 

1 2 3 4 1 2 3 4 

I 
I 

I 
I 

I 
I 
I 

i 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I I 
I I 

I I 

: l 
: I 

I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

3 I I 
I I 

i I 
0 I I 

I I 
I I 0 I I 

Range----
Median ----

T 

0 

0 i 

0 
I 

0 

0 

0 

I ! 
0 0 

0 i 0 i 

0 0 
! I 

0 
I 

0 

0 i 2 I 

J 1~ 
! 

0 0 0 

Range 2 to 12 
Median J _ __;;;_ __ 

""1 

i 

I 

i 

I 

i 

--. 

_j 

I 

I 

i 

T 

i 

I 
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Table .t.-2-81. Abrmdunoea for juvenile s. deci;piena expressed 
by number of individuale/haul/J.O minuteu (NlOOB-net.o). 
Campnre with fable Al-l for station numbers. 

I 
I 

Durban I 

I 

Port Shepstone ~ 
I 
I 

Port St. Johns I 

I 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 

I 
I 

Port St. Johns I 
I 
I 

Bashee I 

I 

East London I 

I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal ! 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee I 

I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
Cape I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : 
I I 0 
I I 

: I 

I I 
I I 

~ I I 

: l 
I I 

I I 

l 0 I 0 I 

Range ____ _ 
Median. ___ _ 

AUTUMN SURVEY 
Neritic Stations 

I 
I 
I 

I 

~ 
I 
I 
I 

T 
I 

I 

: 

I : I 
0 I I 

i I 
I I 

I 
I I 

0 I I 
I I 

I : 
I I 

I I 

0 : 3 l 
Range 3 to 5 
Median 4 

Oceanic Stations 

5 

1 2 3 4 1 2 3 4 

: 
I 

I 

~ 
I 
I 
I 
I 
I 
I 

I 

: 
I 
I 
I 

: 
I 

I 
I 

: : 
I I 

I I 

~ I 

I I 
I I 
I I 

: I 
I 

I I 

I I 
I ! 
I I 
I I 
I I 

: I 
I 

I I 

I I 
0 : 1 ! 0 

Range ----
Median 

l 

0 

0 

0 

0 

0 

1 

WINTER SURVEY 
Neritic Stations 

I 
I 
I 

-~ 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I -r 
I 
I 

I I 

0 
I 

0 
I 

I I 
I i I 

0 I 0 I 

I I 

2 I 4 I 
I I 
I : 

0 
I 

3 I I 

I I 
13 I 2 I 

I I 

0 I 0 : I 

: I 

0 3 
I 0 I I 

Range 1 to ll 
Median 2i 

Oceanic Stations 
1 2 3 4 1 2 3 4 

i 
I 

I 
I 

I 
I 
I 

I 
! 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

i I 
I 

I I 

I I 
I : I 

: I 
I 

I I 

i i 
I I 

I I 
I I 
I I 

: I 
I 

0 I I 

' I I 

0 I I 

I I 
I I 

0 I I 

Range----
Median ----

0 

0 

0 

0 

0 

0 

-, 

i 

T 

: I 

0 I l 
I 

n : 0 I 
I 
I 

Q I Q 
I 
I 

0 I 0 I 

I 

0 : 1 1 
I 
I 

2 I 2 
I 

0 I 0 .0_ 

Range 1 to 3 
Yedian --;2~.---

-I 
I 
I 

I 

: 
I 
I 
I -, 
I 
I 

I 

: 

I 

-~ 

i 

i 

I 

_.l 

; 

j_ 
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fable A2-88. Abundances for adult s. decipiens expressed 
b7 num.b•r of individu.al/haul/10 minutes/ {BlOOB-nets}. 
COllpare with Table Al-l -ror station n.Wilbers ... 

: 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

: 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 
Port Shepstone : 

I 
I Port St. Johns I 
r 
I 

Bashee I 

i 
East London ! 

I 
I Port Alfred I -r 

Port Elizabeth I 

I 

Cape Seal l 

I 
Durban I 

I 

Shepstone I Port I 
I 
I 

Port St. Johns I 

i 
Bashee ! 

I 

East London I 
I 

i 
Port Alfred I 

I 

Port Elizabeth ! 
I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: i I I : 0 I 

0 
I 

I I I I I 

i I I I I : I l : : 
I I I I I 

0 I I 0 I 0 I I 
I I I I I 

i i I i I 

0 0 
I 

0 
I 

I I I I I 

I I I I I 
0 l 0 : 0 l : 0 : 0 

Range ____ _ Range ____ _ 
Median ·---- Median -----

AUTlThffi SURVEY 
Neritic Stations Oeeanio Stations 

1 2 3 4 1 2 3 4 
I 
I 

(; I 

I 
0 l 

I 

0 I 
I 

: 
0 I 

I 
c I 

I 

0 I 
I 

: 
0 I 

I 

0 : 

: I 
I 

I J 

I I 
I I 

I I 
I I 
I I 

: -I 
I 

I I 

I I 
I ! 
I I 
I I 
I I 

: I 
I 

0 I I 

I I 

0 I 0 l 0 l 

Range----
Median----

l 

0 

v 
0 

0 

0 

0 

I 
I 
I 
• 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I I 
I 

0 
I 

0 I I 

i i 
0 ! I 

I I 

1 I 
0 I 

I I 
I : I 

0 I 0 I 

I ; I 
0 I 0 I 

I I 

0 I I 
I J 
I I 
I I 

0 0 1. 0 I 

Range----
Median 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 
i 

0 ! 
I 

0 I 

l 
I 

10 I 

I 

1 ! 
I 

0 I 
I 

l 
0 I 

I 

0 I 

I 
I 
I 

i i 
I I 

I I 

l l 
: I 

I 
I I 

i I 
I I 

I I 

: I 
I : I 
I 

0 I I 

I I 

0 ! I 

I I 

0 I 0 I 
0 I I 

Ran e;e 7 to 10 
Median 8t 

Oceanic Stations 
1 2 3 4 

I 
I 

0 I 

0 i 

0 

c 
0 

.. 
c 

i ! 

0 I 0 
I 

0 I 0 I I 
I 
I 

0 I 0 
I 

0 I 0 
I 

0 : 0 1 
I 
I 

0 I 2 
i ! 

0 ! 

Range----
:Median ----

1 
I 

I 

: 
I 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

i 
J 
I 

: 
I 
I 
I 

j 

! 

I 

i 

I 

i 

I 
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Table A2-8~. Abundances for ~uvenile s. dec1piens expreaaed 
by nnntier o£ individuals/haul/lo minut'ea (NlOOH-n"its). 
Compare with Table Al.-1 for station numbers. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

: 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port She_:e_st one ~ 
I 
I 

Port St. Johns I 

: 
Bashee I 

I 

East London l 
I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

I 
Durban I 

I 
I Port Shepstone I 
I 
I 

Port St. Johns I 

i 
Bashee l 

I 
I East London I 

: 
Port Alfred I 

I 
Port Elizabeth l 

I 
I 

Ca:ee Seal I 

SID,fMER SURVEY 
Neritio Stations Oceanic Stations 

1 2 1 2 3 4 
: : i I : 0 0 I 
I I I I I 

I I I i I 
I : l ~ l I 

I I I I I 0 I I 0 I 0 I I 
I I I I I 

0 i : 0 i 0 I i 
I I I I I 

I I 
0 

I I 
0 

I 
0 0 l 0 : I : I 

~ I 

Range ----- Range ____ _ 
Median ---- Median -----

AUTlThffi SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: 0 I 

I 
0 l 

I 
~ I 

I 

: 0 I 

I •) I 

I 
0 I 

I 

: 0 I 

I 
0 I 

: : 
I I 

I I 

J I 

I I 
I I 
I I 

: I 
I 

I I 

I i 
I I 

I I 
I I 
I I 
I I 

0 I I 
I I 

I 
0 

I 
0 0 l I 

Range----
Median 

0 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritic Stations 

I I I 
I 0 I 0 I 
I I I 

i I I 
I 0 I I 

I I I 
I 0 I 0 I 
I I J 

: I I 

0 I 0 I 
I I I 

I I ; i 
I Q I 0 I 

I I I 
I 0 I I 
I I J 

: : I 

0 0 I 0 I I I 

Range Median ____ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

i 0 I 
I 

I 
0 I 

I 
3 I 

I 

I 
1 _l 

I 
0 I 

I 

: 0 I 

I 
0 I 

I 
I 
I 

i I 

I 
I I 

I I 

: l 
: I 

I 
I I 

i I 
I I 

I I 

t I 
I 

: I 

0 I 
I I 

I I 
0 1 ! 

I I 
0 I t) I 0 I I 

Range l. to J 
Median --=2 __ 

i 
0 I 

I 

0 I 
I 
I 

0 I 
I 

I 
0 I 

I 
0 I 

I 
I 
I 
I 

i 
0 I 

: i 
0 I 0 I 

I I 

0 I 0 I 
I I 
I I 

0 I 0 I 
I I 

I I 
0 I 0 I 

I I 

0 l 0 'I 
_1 

I I 

0 I 1 I 
I I 
I i I 

0 I I 

Range----
Yedian ----

I 

i 

j 

~ 

_j 

I 

' 

I 

I 

I 

I 
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Table A2-$1Q. P~esenee (X} and abs. ,ence (0) of S~ ?;ra 
aceording to al~ nets used (N70Vs, NlOOBs, NlOOHs • 
Compe.re with Table Al-l for station numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: : : 

X 
i 

X 
: j 

Durban I 0 I I I I I 

I i I I I I 
Port Shepstone ! X I I I I I 

I l l I 
I I I I I I 

Port St. Johns 
I X I I 0 I 0 I I 
I I I I I I 

j j I 
X 

i 
X 

i I 
East London. I 0 I I I I I .... 

I I I I I I 

Port Elizabeth I 0 l X l X I X 1 X I 
I _l _l 

4 

X 

Range Median ____ _ Range Med ia_n ___ _ 

AUTUMN SURVEY 
Neritio Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : : I I 
I 

X 
I 

Durban I 0 I I J X X I I 
' 

i I i I 
. i i 

Port Shepstone I 0 I I I X X I X I 
I I I I I 
I I I I I 

Port St. Johns I 
0 

I I I X X X I 
I I I I I 

: : : : I : 
Bashee I 0 I I I X X X I 

i I I I . I 
East London l x. I I I X X X I 

I I I I I I 

Port· Alfred I 
0 

I I I X I X X I 
I I I I I j_ 

: : I : : ! I 
I 

X X 
I 

X Port Elizabeth I 0 I X I I X I I 

i I I I 

Cape Seal I 0 : 0 l 0 : X I 

Range 

: 
I 

I 

l 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I 

...... 
I 

J 
I 
I 
I 

i 
I _. 
I 

'I 
l 

: 
I 

i 
I 

. I 
I 
I 
I Median ____ _ Range 

Median ----- I 
---' 

Durban 

Port SheEstone 

Port st. Johns 

Bashee I 

East London 
: 

Port Alfred I 

I 
Port Elizabeth I 

I 

I 

Cape Seal : 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I i i 

0 I I ".X I 

I I 

0 
I : X I 

: I 
I 

0 I ,I X 
i 

0 I X I . .L' 

I 

X 
I X l 

: : I 

0 I X I 

I I 
! 

0 I 0 I X 
I I 

0 
I 

0 
I 

0 X I I 

Range -----Median ----

Oceanio Stetions 
2 3 4 

! i ! : 
X I X I 

I 

.I X l X i l 
I 
I 

X X I 
• ! I : 

X X I _._ 
I 

X I X I . l 
I I 
I 
I X X 

I 
I 
I X X X 

Range 
~edian ____ _ 
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Table A2-9l. Abundances for s. lyra expres:"'ed b7 mean 
number ol lnd1viduuls/lOOta3/deptli o? water column aampled 
(N70V-nets). Oompa.re with Table Al-l for station numbers. 

~ 

Durban 

Port She :est one 

Port St. Johns 
! 

East London 

Port Elizabeth i 

: 
Durban I 

I 

Port Shapstona I 

I 

Port St. Johns I 
I 

: 
Bashae I 

I 

Eut London ~ 
I 

Port Alfred I 
I 

i 
Port Elizabeth I 

I 

Cape Seal I 
L 

Durban 

Port She:estone 
• 

Port St. Johns 
! 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMMER SURVEY 
Neritio Stations 

1 2 
I 

o: 
i J: 
I 

10: 
i 

01 
I 

Ol 

: 
I 

I 
I 

I 
I 
I 

I 
I 

I 

4 I 
I 

Range 3 to 10 
Median 4 --=---

Ooeanio Stations 
1 2 3 4 

• : : : 
7 

I 
I 2 I I I 

I I I I 
I I I I 
I I I I 
I I I I 

0 I 0 I I I 
I I I I 

i i I 
l 7 

I 

l I I I 

I I I I 

J I 18 : 21 : 16 J I 

Range 2 to 21 
Median 7 

AUTUMN SURVEY 
Naritio Stations 

1 2 3 4 
: I : 01 J 

i I 
ol I 

I 
Ol 

I 
I I ! o: 
I 

5J I _, 
I 

Ol 
I 

l • I 

2 01 

0 
I 

0 
I 

0 I I 0 
l _j_ 

Range 2 to ~ 
Median Jt 

WINTER 
Naritio Stations 

1 . 
0, 

0 

0 

0 

ll 
I 

0 

0 

0 

2 3 4 
i ! 
I 

I 
I 

i I 

: 
I 

i 
I 

I 

: 
: I 

9 I 

I 
0 ! 

I 

0 I 0 2 I 

Range 2 to 13 
'Mad ian __ 9"---

Oceanio Stations 
1 2 3 4 

I I 

10 10 I 6 I 
I I . i i ~ 

8 6 9 ! I 
I . 

I I 

17 ll I 9 I 
I I I 

I I : 7 10 I 
9 I I 

I 7' I 
~ 

2 5 I J 
..(l 

I I I I 
I 7 I 12 : : I I 

: : I I 

7 19 25 I 6l I I I 

i 
I 
I 

Range <-1 to 25: 
Median 8i I 

I 
~ 

SURVEY 
Ocaanio Stations 

1 
! 

9 

18 I 

11 
~ 

5 

10 

16 

2 3 4 
! I 

2 9 

46 I l.O I 

13 20 
! I 

15 28 

3 i 18 I 

2 2 

17 21 19 

Range 2 to 46 
Median __ 1..,.3:..--_ 

: 
I 

I 
I 

I 

I 

l 
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Table A2-92. Abundances for o. F exprea~Jed by number 
ol iiidlv:tdUala/baul./10 minutes (B OOl~-neta). Compare with 
Table Al-l for station numbers. 

I 

Durban 

Port Shepstone 

Port St. Johns 
~ 

East London 

Port Elizabeth i 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal ! 

Durban 

Port Shepstone 

Port st. Johns 

Be.shee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 

: ; 
I I 2 
I I 

: I 

I I 
I I. 

0 I I 

i I 
I I 

I I 

l 0 l 1 
Range -----Median ·----

AUTUMN SURVEY 
Neritic Stations 

• I 
I 

I 

! 
I 
I 
I 
~ 

I 
I 

I 

: 

I ; : I 
4 I I I 

I I I 

: : I 
I 

I I I 

0 
I I I 
I I I 

1 I : I 
I I I 

I I I 

0 l 12 : 17 l 
Range 1 to 17 
Median 4 

Oceania Stations 
1 2 3 4 1 2 3 4 

: : : I I I I 
I I I I 

I I J 0 I 0 I 21 I I 

I ' T 1 I I I 

! I 0 I 0 I 0 I I 
I I I --1 

I I I I I I 
I I 

1 
I 12 I 

4 : : I I I I 

: I I : I I 1 I I I 
I I l. I 0 I 18 I I 

I I 
. ' I 1 I I ' I : I 1 I 11 I 24 ! I 

I I I I I I 
I I 

l I 7 I 8 ~ : I I I I 

: : I -1 I I I 

3 
I 

27 
I 

27 
I s: I I I I I 

I I 1 
! 0 ! 0 i 1 I 

I 

Range Range l. :t!a 27 
I 
I 

Median Median 7i I 
I 

---' 

WINTER SURVEY 
Stations 

4 1 3 

0 
I 

0 I 
I 
I 

Range Range l to 2J I 
I 

Median ~edian J! I 
I 
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Table A2-9J. Abundances for S. lyra expressed by number 
of individuals/haul/10 minutes (NlOOH-nets). Compare with 
Table Al-l for station numbers. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 
I Port St. Johns I 

i 
East London I 

I 

Port Elizabeth ~ 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London l 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

' 
Durban 

Port She Est one 

Port st. Johns 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth I 

CaEe Seal 

SUMMER SURVEY 
Neritio Stations Oceanio Stations 

1 2 1 2 3 4 

: ; i : : 0 0 I I I I I 

i I I I I 
I I I I I 
j I 1 I I 
I I I I I 

0 I I 0 I 0 I I 
I I I I I 

0 I I 0 : 0 : i 
I I I I I 

I 
0 

I I I I 
0 1 : 0 I : 0 I 1 

I I 

Range Madia_n ___ _ Range -----Median ----
AUTUMN SURVEY 

Neritic Stations 
1 2 3 4 

: 
0 I 

I 
0 I 

I 

0 I 
I 

: 0 I 

0 
I 
I 

__l 

I 

0 I 
I 

: 
0 I 

0 
I 
I 

: I 
I 

I I 
-I 

I I 
I ! 
I I 
I I 
I I 

: I 
I 

I I 

I I 
I I 

I I 
I I 
I I 

: : 0 I I 

I I 
0 I 0 l 0 

_L 

Range----
Median ----

Oceanic Stations 
1 2 3 4 

I I 

0 0 
I 

0 
I 

I I 

I i 
0 0 I I 

I I 

0 0 I 0 I 
I _l 

I I : 
0 0 

I 
0 I I 

I ' i 
0 0 I 1 ! 

I I I 

0 I 0 I : I I 

: : I 

1 0 4 
I 

0 I I I 

Range Median ____ _ 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 
I 

0 I 

I 

0 I 

I 
0 

~ 

0 
I 

0 
I 

0 

0 

I 
I 
I 

I 

l i 

: 
I 

I 

I 
I 

-~· 

I 
I 
I 

: I 

0 I 

I 
0 I 

I 

0 I 0 0 I 

Range----
Median ----

Oceanic Stations 
1 2 3 4 

~ I ! 
0 0 0 

0 I 0 I 0 I 

1 0 0 
I ' 

0 0 0 

0 0 i 0 I 

0 0 
! 

0 0 

Range :Vedian ____ _ 

1 
I 
I 

I 

J 
I 
I 
I 

i 
I 

I 

: 

I 

__. 

_j 

i 

! 

I 

I 

__l 

T 

_l 

I 
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Table A2-94. Population oomposi ti,,n of s. ~ra for 
all nets used. Relative abund~ces ure enc~sed by 
parentheses. BlOOB's oceanic only. 

Neritic Area Oceanic Area 
m 

I H l>J. ~ H?:, §~ Hl>J l>J H?:, 
§~ (])(]) (])(]) r-f(j) (]) (]) (])(]) r-f(j) 

§~ 
-PI> r-IP. 

~~ 
.PI> r-IP. 

.p~ ~H ~H -PH ~H <tlH 
~;j ·rl ;j ;j ;j ;j ·r-l ;j ;j 

VHJ2 <IlW ~ro [!) [!)[/) <IlW [S:W [!) 

N?OV-nets 33.31 so.<n 41.1; ·4(~~! 9.61 23.~ 29.2~ 24.2% 
{2) (1) (7) {ll) T70J (llti (199} 

Adults I 
66.71 . 50 .. 01. 58. 91 6("--~ 190. 4,1 77.01 70.~ 1~2~1 (4) (1) (10) 15 (103) (235} (2ti6) 

Juveniles I 
NlOOB-nets ~ 22.4% 19 .. 6:,1 19.3% 

]. (46) {37) (~4) 
Adults 

tii1i~ 77.6~ 80.4~t 80._7~ 
-\159-) -rl52l {352) Juveniles 

.... ~ 

NlOOU:-nets 1Yi¥ 12.5" 
Adults 

co: (0) (0) (0) (0) (0) (1} 
. . . 

Juveniles 
(0~ (0} (0) 

I 
{0) (l) 

8f51" (1) 
87. 5,~ 
(7} j 



-125-

Table A2-95. Abundances for adult s. 1yra expresued by 
mean number of individuals/100m3/depth of water column 
uampled (N70V-nets). Compare with Table Al-l for 
otation numbers. 

SUMMER SURVEY 
Neritio Stations Oceanic Stations 

1 2 1 2 3 
: T : I i : c 0 I 0 Durban I I I I I I 

I 
3 

I I I i I 
Port Shepstone I ! ~ ~ I I 

I I 
I I I I I I 

Port St. Johns 
I 0 I I 0 I 0 I I 
I I I I I I 

: 0 I : 
2 I 2 : : 

East London I ! I ! ! I 

I I I I I I 

Port Elizabeth I 0 ~ 2 : 0 : 1 : 2 l I 

Range 2 to 3 Range 1 to 
Median ~i Median 2 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 

: : I : I I I 

0 I 0 :~1 I 2 I 
Durban I I I .I I I . 

I I I I I I 
0 

I 

Port Shepstone I 0 I I I 0 1.4...1 I I 

I I I I I I I 
I 0 I I I 1 I 3 I 6 I Port St. Johns I I I I I I I 

: I I I I I : 0 I I I 0 I 2 I 3 Bashee I I I I I I I 

i I I I 
~1 

I 
4 

I 
4 

' i 
East London I 0 I I I I I ! I 

I I I I I I I 

Alfred I 0 I I I 0 I 2 I 4 I Port I I I I I I _j 

: I I I I : I 

0 I 2 I I 1 I 6 7 I 
Port Elizabeth I I I I I I I 

I I 
0 

I 
0 

I 
0 Cape Seal I 0 I ~ I 

Range Range <1 to 
Median Median 2 

4 
--. 

i 

1 j 

2 

4 
I 
I 
I 
-. 
I 

J 
I 

: 
I 
I 
I 

j 

2 
-. 

7 

---' 

WINTER 
Neritic Stations 

1 2 3 4 
i i i I 

Durban I 0 I I I 

I I I I 

Port Shepstone I 0 I l l I I I : I 
I 0 I I 

Port st. Johns I I I I 

I I I I 
Bashee I 0 I I I 

I I I I 

London I 7 I : I East I I I 

: I I : 0 I 
4 

I 
Port Alfred I I I I 

I I I I 
Port Elizabeth I 0 ! 0 ! ! 

I I I I 

CaEe Seal I 0 I 0 I 0 I 0 I I I I 

Range 4 to 7 
Median 5A 

SURVEY 

1 

4 

1 

5 

3 

2 

2 

Oceanic Stations 

I 

I 

2 3 4 
I : 

0 6 I 

I 

9 I 5 l 
I 

8 5 I 
I 

! I 

6 
I 

3 I 

I 

1 1 I 
i I 

I 

l. 2 
I 
I 

i 
3 5 I 12 

Range 1 to 12 
Yedian 3i 

I 

. 
_L 

r 

.i 

I 
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~able A2-96. Abundances ~or juvenile s. lzra expressed 
by mean number of' individuaJ.sllOOm.)/depth of water 
colur.m sampled (N70V-nets). Compare with T~ble Al-1 
tor station numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: I I I : : , 

0 
I I 

5 I 
2 I Durban I I I I I I I 

I 
I 

i I I I I I 
Port She:estone I 0 ! ~ ~ ~ I _! I _I 

I I I I I I I 

Port St. Johns 
I 10 I I 0 I 0 I I I 
I I I I I I I 

l : I 

0 I I 
1 I 5 I I 

East London I I I ! ! I I 

I I I I I I I 
Port Elizabeth : Ol 3 ~ 3 ~ 17 : 19 1 14 _l 

Range 3 to 10 Range l to 19 
Median ~ Median 5 

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: l I I I I I 

0 
I I I 10 I 10 I 4 I 

Durban I I I .I I I I 

i I I 
., 

I I I 
8 

I 
8 6 Port Shepstone I 0 I I I I I I 

I I I I I I I 

Port St. Johns 
I .... I I I 16 I 11 I 3 I 
I u I I I I I I I 

: I I : -r I : J I I 
7 I 8 I 6 Bashee I I I I I I I 

T I 

I I I I 
~1 

I 
1 

I 
3' I 

East London I 5 ! I I I ! I . 
I I I I I I I 

Port Alfred 
I 0 I I I <.1 I 5 I 9 I 

j I I I I I I I 

i : I I : : I I 

0 I I 5 13 18 I 4 : Port Elizabeth I Q I I I I I I 

I I I I i 
Cape Seal I 0! 0 ~ 0 ! 0 I 

l I 

Range Median ____ _ Range <-1 to 18 : 
Median 7i l 

~ 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

Durban 0 

Port Shepstone 0 

Port St. Johns 5 15 
Bashee 

East London 

Port Alfred 0 ..( 

Port Elizabeth 0 

Cape Seal 0 0 0 

Rane;e 2 m 7 Range ~ 1 to .36 
Median ~ Yedian 7 
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Toblo ::.2-27• Abundt..:nco:J for n~ul t ~~. tyru oxr>rOOJOcl bl7 
nunbor of indiviclualo/'At. .. :ul/10 oinuto:.; :?.i.COD-nota ). 
Conp.::ro uitll '.?c.blo Al-l :for oto.tion nu:::boro. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: : ; • : : 0 

I 
0 Durban I I I I I I 

I i I I I I 
Port SheEstone I I I : I I 

I _j I _l 
I I I I I I 

Port St. Johns 
I I I J I 0 I I 
I I I I I I 

I i i i i I 
East London I I I I I I 

I I I I I I 

Port Elizabeth : : 0 : 0 I 0 I 0 1 _l _j 

Range 

4 

1 

Range ____ _ -----Median ·---- Median ----
AUTUMN SURVEY 

Neritio Stations Oceania Stations 
1 2 3 4 1 2 3 4 

: : : I I I I 
I I 

0 
I 

0 
I 

Durban I I I I 0 I I I 

I I i I I I i 
Port Shepstone I I I I 0 I 0 I 0 I 

I I 
I I I I I I I 

Port St. Johns I I I I 0 I 0 I 2 I 
I I I I I I _j 
I : : : : I : I I 

Bashee I I I I (j I 0 I 0 I 

I I I i I I ' i 
East London l l l I - I 9 I s I ~ _L 

I I I I I I I 

Port Alfred I I I I 0 I 0 I 1 I 
I I I I I I I 

: : I : : : I 
I 

l 1 19 
I 

0 Port Elizabeth I I I I I I I 

i I I I 

Cape Seal l : 0 : 0 ~ 1 
Range Range l to 1~ 
Median Median 2 

I 

_l 

i 

I 
I 
I 

i 
I 

-I 
I 

J 
I 
I 
I 

I 
I 

i 

1 

---' 

1 

Durban 

Port SheEstone 

Port St. Johns 
~ 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

WINTER 
Neritic Stations 

i 
I 

. ..L 

I 
I 

I 

~ 

2 3 4 
i I 

I 
• 

I 
I 

i I 

: 
I 

i 
I 

I 
I 
I 

~ 
I 

l. I 

I 
0 ~ i 

I 
I 0 I 

Range----
Median ----

SURVEY 

1 

c 

0 

2 

0 

0 

0 

Oceania Stations 

I 

I 

2 3 4 
~ : 

1 0 I 

I 

0 I l. : 
I 

l. 0 
I 
I 

: 
l. 0 I 

I 

0 j 20 I 
I 
I 

3 2 
I 
I 

~ i 
0 0 I 0 

Range 1 to 20 
Yedian _ _.J~?:r--

I 

__1. 

T 

_i 

I 
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fable A2-98. Abundance:J for ju.Yani.le s. ~ra expressed 
by- number of individua.la/haul/10 minutes NlOO:B-neta). 
Compare with Table Al-l ~or station numbers. 

: 
Durban I 

i 
Port She :est one I 

I 
I 

Port St. Johns 
I 
I 

: 
East London I 

I 

Port Elizabeth I 

' 

: 
Durban I 

I 
Port Shepstone t 

I 

St. Johns I Port I 

: 
Bashee I 

i 
East London I 

I 

I 

Alfred I 
Port I 

: 
Port Elizabeth I 

i 
Cape Seal : 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : I : : I 

2 
I 

I I I 4 I I 

I I I I I 
I ~ : : : 
I I I I I 
I I 

0 I 0 I I 
I I I I I 

: I : I 
I I I 
I I I ! I 

I I I I I 

l 0 l 1 : 0 : 12 J 16 
Range Median ____ _ Rangel to 16 

Median 4 _ _:_ __ 
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

I I : I I I 
I I 0 I 0 I 21 I 
I I I I I I 

I I I I I i 
! ! I , .... , I 0 I 0 I ... 
I I I I I I 
I I I l I 12 I 3 I 
I I I I I I 

I l : I I I 
I I l. I 0 I 18 I 
I I I I I I 

I 

I I I 
1 

I 
2 

I 
19' : I I I I I 

I I I I I I 
I I I 3 I 7 I 7 : I I I I I 

T I : I : I 
I 2 I 26 8 I 5 I I I I I I 

I I I 

! 0 ! 0 ! 0 

Range Range 1 to 26 
Median Median 6 

1 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

: 
J 
I 

: 
I 
I 
I 

i 

--. 

----' 

WINTER 
Neritic Stations 

1 2 3 4 

i i I 

I 
Durban I I I 

I I I 

Port Shepstone I I : i I I I : I I 
Port St. Johns I I I 

I I I 
Bashee 1 ! I 

I I I 

East London I I I 
I I I 

: I I I 
I 

4 
I 

Port Alfred I I I 

I I i 
Port Elizabeth t ! 0 ! i 

I I I 

Cape Seal I I I 0 I I I 

Ran~e -----Median ----

SURVEY 

1 

0 

3 

1 

3 

2 

8 

Oceanic Stations 

I 

I 

2 3 4 
I ! 

l. 2 

6 I 13 I 

2 1 
I 

22 22 

3 j l I 

8 15 
I 

3 4 8 

Range ~ to 22 
:Median _ _.]......__ __ 

I 

-. 
_j_ 

-r 

__i 

I 
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'lc.ble :.2-2J• ~· .. t-.mclo.nccJ for !A.<lul t s. l.vr~ o>..vre.J.;ocl by 
nucber of indivi<iuLl:~/bt:.ul/10 ninutc.; (~:· ·:IO!I-nots),. 
Campara oith ~eblo Al-l for otction nmnboro. 

: 
Durban I 

I 

Port She;estone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London ! 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

Durban 

Port She:estone 

Port St. Johns 

Bashee 

East London 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

CaEe Seal I 
! 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

0 
l i ~ 

0 
i : 

I I I I I 

I I I i I 
I J : I I 

_j I I 
I I I I I ... I I I 0 I I u I I ,j I I I 

0 
I I 

f) 
I 

0 
I i 

I I I I I 

I I I I I 

0 I I 0 : : 0 I '.) I I I 

Range ____ _ Range ____ _ 
Median Median ---- ----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: 
v I 

I 

tJ ! 
I 
I 

v I 

: 
G I 

I 

0 I 

I 

c I 
I 

: 
0 I 

I 

0 I 
I 

: I 
I 

I J 

I I 

! I 

I I 
I I 
I I 

: I 
I 

I I 

I I 
I ! 
I I 
I I 
I I 

: T 
I 

0 I I 

I I 

0 I 0 l 0 _1 

Range----
Median 

(; 

" 

\J 

(j 

,. 
\., 

i... 

l 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
~ 

r; 
l 

0 

0 

0 I 

0 
: 

0 I 

I 

0 I 

I 
I 
I 

i I 

I 

I 
I 
I I 

: 
I 

i 
I ,. . 
I 
I 
I 

: 1 

0 I 

I 

0 I 

I 

0 
I 

0 0 I 

Range----
Median ----

(o 

c 

(' 

0 

i j 

r 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

0 I 

i 
0 I 

I 

0 
I 
I 
I 
I 

0 I 

I 

0 I 

I 

0 I 
I 

: 
0 I 

Range 
Median 

I 
I 

0 I 

i 
I 

I 

0 
I 

_L 
I 
I 

0 I 

I 

0 I 

I 

: 
I 
I 

0 I 0 

Oceanic Stations 
2 3 4 

I I ! 

0 0 

I 0 i Jl __1 

0 0 
! ! I 

0 0 

0 i 0 I 

c 0 . . ! 

0 

Range Yedian ____ _ 

: 

I 

j 

--. 

_. 

_j 

i 

--. 

I 

i 

T 

__._ 

i 

T 
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Table A2-l00. Ji.bundancco for juvenile 3. ra o.xproJ:;cd 
by nunbcr o£ 1ndi vidual.J/h~ul/10 minutoo L' UOH-nota). 
Oampuro \71th 2ablo ~1-1 for otution nunboro. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: I : ~ I : 0 

I 
0 

I Durban I I I I I I 

I I I I I I 
Port Shepstone I ~ ~ l : : I 

I I I I I I 
I 0 I I 0 I 0 I I Port St. Johns I I I I I I 

i i r i i 0 
I 

0 0 East London I I I I I I 

I I I I I I 

Port Elizabeth : 0 l 0 l 0 : 1 0 I 
j 

4 

1 

Range Median ____ _ 
Range ____ _ 
Median ----

AUTlThffi' SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: I I I I I I 
I I I I 

0 
I 

0 
I 

Durban I 0 I I J 0 I I I 

i I I I I i I 

Port Shepstone I 0 I I I 0 I 0 ! I . 
I I I I I I I 
I 0 I I I 0 I 0 I 0 I Port St. Johns I I I I I I J 

: I I : I I : I I I I 
0 Bashee 0 I I I 

,., 
I 0 I I I v 

-.- -. 
I I I I I I ' I 

East London ~ 0 ! ! I 0 I 0 I l ! 
I I I I I I I 

Alfred I 0 I I I 0 I 0 I : Port I I I I I I 

: T I : I : I 
I 

0 
I 

0 4 
I 

0 Port Elizabeth I 0 I 0 I I I I I 

I I I I 

Cape Seal I 0 ! 0 l 0 l 0 I 

Range Range 1 to ~ 
Median Median 2?1 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
i I ! I I ! I I 

Durban I (\ I I n r: 0 
I I I 

Port Shepstone I 
Q 

I l j n i r'l I 0 I I I I : I 
0 

I 
1 Port st. Johns I I I a Q • . I 

I I I 

Bashee I 0 ! !. 0 n 0 
I I I 

East London I 
0 

I : 0 (') i 0 I I I 

: I I I 
I I 

Port Alfred I 0 I ·0 I 0 :1 
1 

I I I 
Port Elizabeth I n I 0 I 0 0 i I. 

I I I 

Cape Seal I I I 
0 0 I I Q I 

Range 

I 
I 
I 

I 

: 
I 
I 
I 
I 
I 
I 

I 

J 

j 

j 

-, 

J 

i 

---' 

r 

1 

__;,_ 

j_ 

Range----
Median Median ____ _ 

----
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Table A2-101. Presence (X) and absence (0) tor s. refbaarisf 
geiJ:ecta according to all neta U;-.Ld (lf10Vs. moos. N fb). 

ompare with fable Al-l for atation numbers. 

~ 

Durban 

Port SheEstone 

Port St. Johns 
! 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 

I 

Part St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

I 

Durban .. L 

Port She Est one 

Port St. Johns 

Bashee 

'East London 
: 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: i ~ : : 

X I I X I X I I 

i I i I I 
X I I I I I 

I I I 
I I I I I 

X I I 0 I 0 I I 
I I I I I 

i i I i I 

X X 0 
I 

I I I ~ I 
• 

I I I I I 
0 l X l X I X : 0 l 0 i 

Range ----- Range -----Median Median ---- ----
AUTUMN SURVEY 

Neritic Stations Oceania Stations 
1 2 3 4 1 2 3 4 

X 

X 

X 

X 

X 

X 

X 

X 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

..1_ 

I 
I 
I 

: 
I 

I 
I 
I 

: : 
I J . 
I I 
I I 

I I 
I I 
I I 

: I 
I 

I I 

I I 
I I 

I I 
I I 
I I 
I : 

X 
I 
I I 

I I 

X : X ! X 

Range----
Median 

X 

X 

X 

X 

X 

X 

X 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 

X 

X 

X 

0 

0 
: 

X I 

I 

X ! 
I 

0 
I 
I 

I 
I 
I 

I 
I 

i I 

: 
I 

I 
I 

I 
I 
l 

: I 

X I 

i • 

X 1 j 

I 

0 
I 

X X I 

Range----
Median ----

X 

X 

X 

X 

X 

X 

I I 
I I 

X I X I 

I I 

X I X I 
I I 
I I 

X I X I 
I I 

I I : 
X 

I 
X I I 

I I 
X I 0 I 

L • I 

I I I 
I X I 0 I 
I I I 

: : I 

X 0 
I 

0 I I I 

Range Median ____ _ 

Oceanic Stations 
2 3 4 

I ~ ! 
X X 

...1 X I X I 

X X . ! I 

0 ""'~ .... 

X j 0 1 

X X 
! ! 

X X X 

Range Yedian ____ _ 

1 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I 

-1 
I 

: 
I 
I 
I 

I 
I 

j 

I 

I 

. 
__j_ 

r 

_1. 

I 

....i.. 
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Table A2-102. Abundances for s. re~arisLnealeota expres~ed 
tiy uaa nuabe.r of 1nd1vidual.s/IOOJiJ epih Of water colwm 
saaple4 {B70Y-neta). 

Durban 

Port Shepstone 

Port St. Johns 

East London 

Port Elizabeth 

Durban 

Port Shepstone 

Part St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

Durban 

Port She:estone 

Port st. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ca:ee Seal 

SUMMER SURVEY 
Neritio Stations Oceanic Stations 

1 2 1 2 3 4 
: : i ~ : : I 

I 52 I I 4 I ~ I I 

I 
5 

I I I j I 
I : I I I I 

j I I l I I 
I I I I I I 
I 57 I I 0 I l I I 
I I I I I I 

i i i i I 

16 I 
l2 0 

I 
I I I I I I 

I I I I I I 
I 0 I 11 I 1 I 1 : 0 I 0 j I I I I I 

Range 5 to 57 Range 1 to 12 
Median t6 Median 2 

AUTUMN SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I I I I : : : T I I 

1 
I I 

I 182 I I I 0 I 22 I I I 

I 
I 

I 
I 
I 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 

: 

I 

. i j I I I I I 
20 ~ I I 17 I 2 I 14 I I 

I I I .....t 
I I I I I I I 

87 I I I 22 I 7 I <l I : I I I I I I 

: : I : I : I 

75 I 10 7 
I 10 I 

I I I I I I I 

I I I I I I -i 
62 I I I 12 I 5 I 0 I I 

I J 

I I I I I I 

10 I I I 2 I <l I 0 I 
J I I I I I J 

! I : : : I 

39 l1oo I 5 8 0 I 0 I I I I I 

j ! I 
60 

I 
5 45 I ~ 10 ! I 

Range 5 to 182 
Median 5Ji 

Range L 1 to 22 
Median 1 

-~------' 

WINTER SURVEY 
Neritic Stations Oceanio StAtions 

1 2 3 4 1 2 3 4 
-T 

i ! ! i : 377 I I 14 3 3 I I I I 

I I 
I 17 I 
I I I 
I 9 I 
I I 

i . 
0 I 

I _l 

I 
I 0 I 

: I 

20 I 

i 46 ! 
I 
I 0 
I 

I I 

-~ : 
: I 

I 
I I 

I i 
I I 

I I 
I I 

_1_ I 

; : 24 I I 

i 
J 

I 
I I 

I I 
0 I 5 I 6 I I 

Ranf!;e 3 to 3n 
Mad ian -~fi!i.:w:....---

7 I 

l 
I 

10 

13 

19 

I 
12 2 I 

l .J. 
I 

l 9 I 
I 

I i 
0 2 I 

I 

J 6 I 
I I 

I 

1 0 I 
I 

i 
9 7 8 I 

Range 1 to 19 
Yedian --'ii6,__ __ 

i 

i 

I 
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~able A2-10i• Abundances for s. rc~aria~~lecta expreaaed 
by numSer o 1nd1viduel.a/haul/I6 minu es { IB=ne'Ea). 
Compare with Table Al-l for station numbers. 

I 

Durban 

Port Shepstone 

Port St. Johns 

East London 
I 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London ~ 

I 

Port Alfred I 
I 

j 
Port Elizabeth I 

I 

Cape Seal I 
l 

! 

Durban 

Port Shepstone 

Port st. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

Cape Seal 

SUMMER SURVEY 
Neritia Stations Oaeania Stations 

1 2 1 2 3 4 
: : • : : 0 I 0 I I I I I 

I I I I I 
I I : I I 

_l I _l 
I I I I I 
I I 0 I 0 I I 
I I I I I 

I i i : i 
I I I I I 

_L 

I I I I I 

I 0 I 0 : 0 : 0 I 0 
I 

Range ____ _ 
Median 

Range Med ia_n ___ _ 
----

AUTUMN SURVEY 
Neriti~ Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

_l 

: I 
I 

I J 

I I 

! I 

I I 
I I 
I I 

: : 
I I 

I 

I I 
I I 

I I 
I I 
I I 

: I 
I 

I I 

I I 
0 I 0 l 0 _L 

Range ----
Median ----

1 

1 

0 

0 

0 

0 

0 

I I 

1 
I 

0 I 
I I 

i j 
0 I 0 I 

_L 

I I 

0 I 0 I 
I I 

I I : 
0 

I 
0 I I 

I I 
0 I 0 I 

I I I 
I 0 I 0 I 
I I j_ 
I I I 
I 

0 
I 

0 
I 

0 I 1. I 

Range Median ____ _ 

: 
I 

I 
I 

_l 

I 
I 
I 
I 

I 
I 

I 

: 

-. 
I 

i 

I 

J 
1 
I 

i 
I 
I 
I 
I 
I 
I 

---' 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I 
I 

I 
I 

I 

_L 

I 

_L 

i ' 
I 

I 

: i 

: 
I 

I 
I 

I 
I 
I 

: I 

0 I 

I 

3 I 
• I 

I 
I 
I 

Range----
Median ----

2 

0 

0 

0 

0 

2 

Oceania Stations 

! 

I 

. 

2 3 4 
' ! 

l 0 

1 I 0 _l 

0 0 

0 0 

0 I 0 I 

0 0 . ! 

2 1 1 

Range l. to 2 
Yedian l ------

-. 

i 

I 

i 

I 



: 
Durban I 

I 

Port Shepstone I 
I 
I 

St. Johns 
I Port I 

i 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 
East London ~ 

I 

Alfred I Port I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

i 
Bashee ! 

I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

-1.34-

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : ~ I : I I 

0 I I I 0 I I 

I I I i I 

~ I l l : 
I I I I I 

0 I I 
0 I 

0 I I 
I I I I I 

I i ; I I I 
0 I I 0 I 0 I I __. 

I I I I I 

0 l 0 l 0 : : 0 I 0 I 

Range ____ _ Range ____ _ 
Median ---- Median ·-----

AUTUMN SURVEY 
Neritio Stations Oceania Stations 

1 2 3 4 1 2 3 4 
I I : I I I 
I I I I I 

0 I I I 0 I 1 I 0 I 

I I I I i I 

0 ! ! I 0 ~ 0 I I 
L 

I I I I I I 

0 I I I 0 I 0 I 0 I 
I I I I I I 
I : : I I : I I I 

0 I I I 0 I 0 I 0 I 

I I I I I I 
0 ! ! I 0 I 0 I 0 I 

I 

I I I I I I 

0 I I I 0 I 0 I I 
I I I I I I 

r I : : : I 
I 

0 
I 

0 I 0 I I 0 I 0 1. I 0 
I I I 

0 ~ 0 l 0 l 0 

, 
I 
I 

I 

: 
I 
I 
I -. 
I 
I 

I 

: 

'1 

i 

I 

; 
·I 

: 
I 
I 
I 

i 
I 
I 
I 
I 
I 

Range----
Median 

Range ----
Median I 

~ 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 
• I 

2 I 

I 

0 I 

I 
I 

0 I 

I 

0 I 

I 

0 
I 
I 

I 
I 

0 I 

I 

0 I 

I 
I 
I 

I i I 
I I 

I I 

l l 
I I 
I I 
I I 
• 
I I 
I I 

I I 

: I 
I 

: : 
0 I I 

I I 

0 I I 

I I 

0 I l I 
0 I I 

RBnge ----
l~ed ian ----

Oceania Stations 
1 2 3 4 

I I I 

0 0 0 

0 j 0 i 0 I 

0 0 0 
I ~ I 

0 0 n 

0 0 i 0 I 

0 1 

0 0 

Range Median ____ _ 

I 

l 

I 

___;, 

i 
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Table A2-105. Population composition of S. resularisL 
neglecta :for all nets used. Rela.tive abundances are 
enclosed by parentheses. NlOOB•a oceanic only. 

Neritic Area Oceanic Area 
m ~· H~ 

§~ 
H~ ~ H~ 

§~ 
H~ 

(J) (J) (J)(J) r-JQ) (J) (J) (J) (J) r-J(J) 

§~ 
.P:> r-l:> 

§~ 
.P:> r-l:> 

.PH ~H <ClH .PH pH <ClH 
;::5;::5 ·n :::J :::5 :::5 ;::5 ·n :::5 :::5 

UHf) c::e:w ~m i'}) i'})U} <!lUJ iS=UJ U} 

N70V-nets 53.1; 63.51! 73. 8jl 66.6;·~ 70.0/ ~- 6.3 .. 3% ~ Adults {17) (101) (93) 1(211) I {21} (119) 5 
.. 

1~3~ tio~~ J~gt 46._9'1 )6.5_~ 64. 9J;' 4~6~·1 •t~3;) Juveniles (15 J . ( 5tl) {!;7) 

NlOOB--nets 
' 66.7t 85.~~ 82.4~ 

Adults 
(0) {2) {12) {14l 

~ 1~;3~ 17.6% -
Juveniles (0) l {3J 

NlOOH-nets 

Adults· (0) 
66. 7_1_ 

(0) (2) 
66 • .1J. 

(0) ~2) (1) (1) (2) 

Juveniles (0) (0) 
.lfi¥133.3~ 

(1) (0) (0) {0) (0) . _ _j 
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Table :~2-106. Abundnnce::J for e.dul t s. re§Ulu.ris/neglecta 
expreaJed by mean number of 1ndividul:iisnoam3/depth al · 
wu.ter column aumpled (t-f?CV-~_;_ets). Compare with Table ll-l. 
f'or .Jt.:J.tion numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
East London I 

I 

Port Elizabeth l 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 
East London l 

I 

Alfred I Port I 

: 
Port Elizabeth I 

I 

Cape Seal ~ 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I 

22 
I 
I 

I 

3 ~ 
I 

36 I 
I 

I 
0 I 

I 

0 l 

: 
I 

I 

~ 
I 
I 
I 

: 
I 

I 

8 l 
Range 3 to 36 
Median 15 

2 

0 

9 

0 

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 

: 
I 
I 
I 

i 
I 

I 

: 

I : 
l 

I 
I I 

I I 
I : I 
I I 

3 I I 
I I 

I ; 
0 I I 

I I 

l : 0 I 0 I 

Range 1 to 9 
Median 2 

·-~--

Oceanic Stations 
1 2 3 4 1 2 3 4 

T I I I I I 
I I I 

0 
I 

10 
I 

2 
I 

104 I I J I I I 

I I I I i I 

7 I I I 2 I 2 I 4 I 
I I 

I I I I I I 

26 I I I 4 I 3 I 0 I 
I I I I I I 
I I : -r I : 

46 
I I I I 

5 I I I 3 I 3 I I 
T i I I I I I ' 42 1 ! I 6 I 1 ! 0 I 

I I I I I I 

10 I I I 2 I 0 I 0 : I I I I I 

T I : : : I 

26 52 I 
2 6 0 

I 
0 I I I I I I 

I I I 

32 ! 42 l 8 l 3 
Range 3 :ta JQA Range l :to JO 
Median 29 Median 

, 

i 

j 

I 
I 
I 

I 
I 

-I 
I 

: 
I 
I 
I 

i 
~ 

i 

3 
---' 

WINTER 
Neritic Stations 

1 

Durban 

Port Shepstone 9 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

0 

0 

I 
I 

r: 1 

2 3 4 

Range 
Median 3 to 342 

8 

SURVEY 
Oceanic StAtions 

1 2 3 4 

1 7 

Re.nge<l to 12 
:tledian 

4 
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Table A2-l07. Abundances for juvenile •i. regularis/neglecta 
eXjJre~sed by mer.n number of 1ndividuala/lOOm3/depth of 
water column i3ampled (rt70V-neta ). Compare with Tuble lo.l-1 
ror ;;;station numbers._ 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

: 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port She_-est one I 

I 
I 

Port St. Johns I 

: 
Bashae I 

I 

East London l 
I 
I 

Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal ! 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
Bashee l 

I 
I East London I 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 
I 

Seal I 
CaEe I 

S UMMF'..R SURVEY 
Neritio Stations Oceanio Stations 

1 2 1 2 3 4 
: 

30 I 

i 
3 I 

I 

21 I 
I 

i 
16 I 

I 

0 I 

: 
I 

I 

! 
I 
I 
I 

I 
I 

I 

3 l 
Range 3 to 30 
Median 16 

2 

0 

4 

1 

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 

~ 
I 
I 
I 

T 
I 
I 

I 

: 

I : I 
0 I I 

I I 

: : 
I I 

0 I I 
I I 

i I 
0 I I 

I I 

0 : 0 I 0 l 

Range 1 to 4 
Median 2 ---=---

Oceanio Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

78 I I 
5 

I 
I I I 0 I 10 I I 

I I I I I I 

13 l J I 15 I.Zl I 10 I 

I I I I I I 

61 I I I 19 I 4 : -<-.1 I 
I I I I I 

: : : I I : 
7 

I 
3 

I 
5 29 I I I I I I 

I I I 

' i I I I I I 
21 ! I I 6 I 3 I 0 I 

I 

I I I I I I 

0 I I I 0 :<1 I 0 I 
I I I I I 

: I I : : I 

46 I I 
3 0 

I 
0 13 I I I I 2 I I 

I I I 

13 I 18 l .3 I 2 

Range<.) Range 2 :ttl 78 ta J9 
Median 18 Median 4$ 

1 
I 

I 

: 
I 
I 
I 
'I 

I 
I 

I 

I 
I 
I 
I 
I, 
I 

-. 

j 

j 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 

----' 

1 

~'i 

9 
q 

0 

0 

13 

7 

0 

WINTER 
Neritic Stations 

2 3 4 
i i I 

I 
I I I 

I I I 
I : l I : I 
I I 
I I I 

I i I 

l I I 

I I I 
I I I 
I l I 

: : I 
I 

I J.l I I 

I I I 
I 0 I I 

I I I 
I 

0 I 
0 

I 
3 I I I 

Range 3 tg 35 
Median -9r---

SURVEY 

1 

3 

? 

..(1 

8 

' 
7 

Oceanic Stet ions 

-: 
I 
I 
I 

l 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

--. 
I 
I 

2 3 4 

: : 
0 :<., I 

I 
I 

~ i -<.1 J 
I 
I 

0 3 I 
I 
I 

0 ? I 

I 

1 'i 
I 

i 1 
I 

..(1 
I 

0 I 
I i 

4 0 I A 

Range<..,] _.....to~s---
Nedian --:Jt----

I 
I 
I 
I 
I 

~ 
I 

__L 
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T. :ble 112-108. .~.bund::..nce;; for :.:dul t ;. rcrru.lt:.riJ .nc.1locto. 
O:.tl1rooJeti. by n'lLlber of indivicluul:.J/haul 10 ninuta.J j.JlOO:J
noto). Conpnre \lith Tublo Al-l :t:or ;;t~.tion nuobor-.:1. 

: 
Durban I 

I 

Port She_Qstone I 
_L 

I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 

East London I 
_L 

I 
I Port Alfred I 

: 
Port Elizabeth I 

i 
Ce._IJ_e Seal I 

L 

I 
Durban I 

I 

Shepstone I Port I 
I 
I 

Port st. Johns I 

I 

Bashee I 
_L 

I 
I East London I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 
I 

Seal I 
Ca:ee I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: i i : . j 
I I 0 I 0 I I 

i I I I I : I I I I 
.J. l I 

I I I I I 
I I 

0 
I 

0 
I I 

I I I I I 

i I i i I 
I I I I I 

--'- ...1. 

I I I I I 

l 0 I 0 I 0 : 0 I 0 j_ l .1. 

Range Median ____ _ Range -----Median -----
AUTlThrn SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : I I I 
I I I 

I I I 1 I 0 I 0 I 

I I I i i i 
l I I _l I 0 I Q I 

I I 
I I I I I I 
I I I I 

0 
I 

_Q_ 
I 

I I I 0 I I _l 

i : : : I I 
I I 

I I I _Q_ I 0 I _Q_ I 

I I I I I ' I 

1 1 I _Q_ I 0 I ') I 

I I I I I I 
I I I 

_Q 
I 

0 
I 

Jl 
I 

I I I I I J 

: I : : : I 
I I 

I I I 0 I 0 I Q_ I Jl 
I I I 
I 0 : 0 I 0 _l_ 

Range Median ________ __ Range Median _______ __ 

WINTER SURVEY 
Neritic Stations 

1 2 3 
i 
I 
I 

I 
I 

J 
I 
I 

I 

l 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

i 
I 

I 
I 
I 

: 
I 

i 
I 

_.L' 

I 
I 
I 

: 
0 I 

I 

3 I 

I 
I 
I 

Range 
Median 

i 
I 

I 
I 

1 
I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

4 

0 

Oceanic Stations 
1 2 3 4 

j 
2 I 

I 
I 

_Q 
I 

.I 
I 
I 

Jl I 

i 
_Q. I 

I 

(1_ 
I 
I 
I 
I 
I 

i 
_1 I 

i : 
J I 0 I 

I I 
I I 

-~ l (\ 
I 

_l 

I I 
I I 

Q I 0 I 
I I 
I I 

0 I _n I 

I I 

0 : 0_ I 
_1_ 

I I 
I I 

0 I _Q I 

i i 
? I 1 I ~ 

Range -::il!:-'trr.e:r-:2~
Median 

1 

: 
I 

I 
I 

_l 
I 
I 
I 

: 
I 

I 

J 
I 

I 
I 
I 

i 
I .. 
I 
I 

.J 
I 
I 
I 

I 
I 

.J 

_1 

: 
I 
I 

..L 

.. 
.J. 
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fable A2-l0~. Abundances for juvenile S. re~aris/ 
neglecta expres3ed by number of individU81/li8Ul/10 
minutes (XlOOB-nets). Compare with !able Al-l for 
station numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
East London I . 

I 

Port Elizabeth ~ 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

St. Johns I Part I 

: 
Bashee I 

I 

East London t 
I 

Alfred I 
Port I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I : I I : I 

0 I 
0 

I 
I I I I I 

I I I i I 

~ I ~ : I 
_j 

I I I I I 
I I 0 I 0 I I 
I I I I I 

: I : I 

I I I 
I I I I ! 
I I I I I 

~ ~ 0 : 0 : 0 I 0 I 

Range ____ _ Range ____ _ 
Median ---- Median ___ _ 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I 

: 
I 
I 
I 

~ 
I 

I 

: 

: : 
I J . 
I I 
I I 

I I 
I I 
I I 

: : 
I I 

I i 
I I 

I I 
I I 
I I 
I : I 
I I 

I I 
0 : 0 : 0 

Range ----
Median 

0 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritio Stations 

I I 
I I 

0 I 1 I 
I 

I I 
I 0 I 0 
I I 
I 0 I 0 I I I 
I I 
I I 
I 0 I 0 
I I 

! 0 I 0 
I I 
I 0 I 0 I I I 

: : 
0 0 I 0 1. 

Range Median ____ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

! 
I 
I 
I 

i I 

I 
I I 

I I 

: ~ 
: I 

I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

0 
I I 
I I 

i i 
1 ! I 

I I 
I I 0 I I 

Range----
Median ----

0 

0 

0 

0 

0 

1 

: : : 
I 0 I 0 I 
I I I 

i 0 I 0 I 

0 0 
• I I 

0 0 

0 i 0 1 

0 0 

0 0 0 

Range -----Median ----

I 

~' 

I 

i 

i 

I 

i 

• 

I 
I 
I 
I 

_.L 

I 

_i 

I 
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'1nblc A2-l.l0. kblmtl.t:.ncc.:J for t:.dul t r;. rc 1 · ri;:J no "'lea to. 
o1rpre.:n.oa i:J:J n'U:.1~er of individu:·~:J/liL>ul. 10 =n.nu c.; ~:lOOH
not..;). C~p~rc uitll ~u.blc Al-l f'or Jt~tion nucbcra. 

f 
Durban I 

I 

Port She :est one I 
I 
I 
I Port St. Johns I 

l 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 
I 
I 

Bashee I 

I 

East London I 

I 
I Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal l 

I 

I 
Durban ! 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee I 

I 

London I East I 

i 
Port Alfred I 

I 
Port Elizabeth I 

I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
: i I I i I I 

0 I I I 0 I I 

i I I I I 

: : : : I 
I 

I I I I I 

0 I I 
0 

I 
0 I I 

I I I I I 

I I r r I 
0 I I 0 ! 0 ! I 

I I I I I 

0 l 0 l 0 : : 0 : 0 
Range ____ _ Range ____ _ 
Median ·----- Median ·-----

AUTID'IN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

0 

0 

0 

0 

0 

0 

0 

0 

: 
I 

I 
I 

I 
I 
I 

: 
I . 
I 
I 
I 

I 
I 
I 

: 
I 

I 

l 

: I 
I 

I I 

I I 
I I 

I I 
I I 
I I 

: ~I 

I 
I I 

i I 
I I 
I 

I I 
I I 
I I 

: : 
0 I I 

I I 

c l 0 l 0 

Range----
Median 

0 

,, 
0 

n 

0 

0 

.~ 

v 

WINTER SURVEY 
Neritic Stations 

I 
I 
I .. 
I 
I 

I 
I 
I -r 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I I 
I I 

1 I 0 I 

i i 
0 ! I 

I 

I I 

.) 
I 

(' 
I 

I I 
I I 
I I 

0 I 0 I 

I I 

0 I 0 I 

I I 

() 
I : I 

: I 
I 

0 I 0 I 0 

Range -------
Median 

Oceania Stations 
1 2 3 4 1 2 3 4 

I 

1 I 

I 

0 
I 

I 
I 

0 I 

i 
0 I 

I 

0 
I 
I 

: 
0 I 

I 

0 : 
I 
I 
I 

I T 
I I 

I I 

: : 
I I 
I I 
I I 

I i 
I I 

I I : I 
I 

: ~ 
I 

0 I I 

I i 
0 I I 

I I 

0 
I 

1 
I 

0 I I 

Range ------
Median -----

T 

0 

(') i 

,J 
I 

() 

0 

n 

: ! 

n I n 
I 

n l (} i 
I 
I 

Q I 0 I 
I 

n ! 0 
I 

() : 0 I 
I 
I 

0 I 1 
I 

~ I 

Range -------
11edian ------

~ 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

I 

I 
I 
I 

i 
! 
I 

: 
I 
I 
I 
I 

; 

i 

I 

~.l 

~i 

I 
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Table A2-ll1. Abundance~ for juvenile s. re~ris/ 
neglecta expressed by number of ind1viduals/h~715 
minutes (NlOOH-nets). Comptu:e with Table Al-1 for 
otution numbers .. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
~ : : i i i 

Durban 0 I I I 0 I I 

I I I I I 
Port Shepstone I l : I I 

I ..1 ..1 
I I I I I 

Port St. Johns 0 I I 0 I 0 I I 
I I I I I 

i I I i i 
East London 0 I I 0 I 0 I I _, 

I I 

4 
I 

_j 

I 

I I I 

0 j Port Elizabeth i 0 ~ 0 ~ 0 I I 0 I 
I I I 

: 
Durban I 

I 

Port Shepstone _l 
I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 
I 

I 

Port Alfred I 
I 

l 
Port Elizabeth I 

I 

Cape Seal I 
I 

Durban 

Port She:estone 

Port St. Johns . 
Bashee _i_ 

East London 
I 

Port Alfred 

Port Elizabeth _ i 

09.]29 Seal 

Range Median ____ _ Range Med ia_n ___ _ 

AUTlTh'IN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : I 

0 0 0 0 
I 

I I .I I 

I I I I 

0 ~ I I 0 0 I 

I I I I 

0 I I I 0 0 0 I 
I I I _j_ 
I : : I I 

0 
I 

0 0 0 
I 

I I I I 

I I I ' i 
0 I I I 0 0 0 I 

I I I I I 

0 I I I 0 I 0 I 
I I I I _j_ 

: I : : ! I 

0 0 
I 

0 0 0 I 
0 I I I I I 

I I I 

0 ~ 0 l 0 : 0 

Range Median ____ _ Range Median ____ _ 

! 

.J 

I 

J 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 

---' 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

i i ! ! I i I 

1 ! I 0 0 0 I 

I I I 

0 I : 0 8 0 I 

I j_ .l. .l. _j_ 

: I 
I 

0 I 0 0 0 I . i ; I 

0 i 
I 0 0 0 I 

I I 

0 : 0 0 0 I 
L _l ..1 

I : I I 
I 

0 0 I 0 0 I 
: : i I 

I 

0 0 -~ 0 0 I 
_i_ 

I 

0 I 0 0 I 

Range -----Median 
Range Median ____ _ 

----
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~ublo A2-112# ~rooonoo (X) ~ cb~c~oo (0) of rr. znbtilio 
cocoreuna to ul.l no to u.J ... cl (IJ70i7o ~ r:lOODs ~ TilOOUo )., 
Conpcro ui tll ~cbl.o .~l-1 for otctio:l D.tzJ.boro. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I Port St. Johns I 

I 
East London ! 

I 

Port Elizabeth l 

I 
I 

Durban I 

I 
Port Shepstone ~ 

I 
I Port St. Johns I 
r 
I 

Bashee I 

I 

East London I 

I 
I Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal l 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Bashee I 

I 

London I East I 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

: : ~ : : I 
X I I X I X I I 

i I I I I 
X : l l I I 

I I 
I I I I I 

0 I I 
0 

I 
X I I 

I I I I I 

: I : : I I 
0 I I X I X I I 

I I I I I 
0 l X l X l X : X I X I 

Range ____ _ Range ____ _ 
Median ----- Median ------

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

X 

0 

0 

0 

X 

0 

0 

0 

I 
I 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 
I 

I 
I 
I 

: 
I 

I 

~ 

I I 
I I 
I J 

I I 
I I 

I 

I I 
I I 
I I 

: : 
I I 

I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 

X I I 

I I 

0 : X l X 

Range----
Median 

X 

X 

X 

X 

)t 

X 

X 

WINTER SURVEY 
Neritio Stations 

I 
I 
I 

I 
I 

I 
I 
I -r 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I I 
I I 

y I X I 

I I 

y I )( I 

I I 

X 
I 

_jl 
I 

I I 
I : I 

){ I X I 
I . 
I I 

)t I X ! 
I I 

X 
I 

X : I 
I I 
I I 

X I_ ·x I X 

Range----
Median -----

Oceanio Stations 
1 2 3 4 1 2 3 4 

i 
lt I 

I 

0 I 

I 
I 

X I 

I 

0 l 
I 

X 
I 
I 

: 
0 I 

I 

X l 
I 

0 
I 
I 

i i 
I I 

I I 

: l 
: I 

I 
I I 

i I 
I I 

I I 
I I 
I I 

: I 
I 

X I I 

I I 
"11' ! ! J\. 

I I 

0 
I 

0 
I 

0 I I 

Ran~e ----
Median----

I I ! I 

T.'" ir I v 
I 

:X i ii" : v 
I 
I 

JC ,.,. I v 
i 

X y I 'S( 

I 

X ir : ~ ... I 
I 
I 

X 'K I 1l' 
I 1 I 

1( •.t I ;r V_ 

Range Yedian ____ _ 

: 
I 

I 

! 
I 
I 
I 
I 
I 

J 
I 

: 

"l 

I 

i 

~ 

i 

• 

l 

i 

I 

__;_ 

i 
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!able A2-lll• Abundances for ~ subtilia expresaed by aean 
nuatiir ol lndivid.ala/100.3/depth of water column s~led 
(ft70V-nets}. Compare with TableAl-1 for station auabere. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I : : ~ i i 

9 Durban 7 I I I 5 I I 

I I I I I 
Port She :est one lJ J I I I 

I I I 
I I I I I 

Port St. Johns 0 I I 0 I 2 I I 
I I I I I 

i i i i 
0 

I 
8 7 East London I I I I I 

~. 

I I I I I 

I 
I 
I 

I 

: 
I 
I 
I -. 
I 
I 

I 

Port Elizabeth 0 l 2 I 4 I 20 : l.5 I 17: L _l I I 

: 
Durban I 

i 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London 

. ~ 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

I 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 
I 

Port Alfred I 

i 
Port Elizabeth I 

I 
I 

CaEe Seal I 
I 

Range 2 to 7 
Median 3 _,.:_ __ Range 2 to 20 

Median 8 _.;;;;.._, __ 
AUTUMN SURVEY 

Neritic Stations 
1 2 3 4 

: : : 26 I I .I . 
I I I 

0 I I I 

I I I 

0 I I I 
I I I 
I : : o: I I 

i I I 
5 I J I 

_L 

I I I 

0 I I I 
I I I 

: I I 

0 2 : I 
I I 

I I I 

0 I 0 ~ 5 ! 2 
Range 2 to 26 
Median 5 

WINTER 
Neritic Stations 

1 

0 

0 

0 

0 

0 
: 

0 I 

I 
7 I 

I 

0 I 
I 

2 3 4 
i I 

I 

I 

: i 

: 
I 

I 
I 

I 
I 
I 

: 1 

01 
i 

3 I 

I o: 0 0 

Ran~e 3 to 7 
Median _ _,5'-----

Oceania Stations 
1 2 3 4 

I I I 

7 I 11 I 6 I 
I I I 

I I I 
8 8 ll ~ ~ I 

__i 

I I I 

21 I 5 I 16 I 
I I _j _) 

: I : 7 16 I 4 I I I 

I 
14 

I 
4 

I 
10 I I I 

1 __L 

I I I 
<1 I 19 I 13 I 

j I I I 

: : I 

9 7 10 I 7 I I I 
• 

Range<.l. to 21 
Median 8 

---' 

SURVEY 
Oceanic Stations 

1 
~ 

4 

13 I 

10 

6 

5 

20 

2 3 4 
~ : 

J 7 I 

I 

25 I lJ : 
I 

16 15 
I 
I 

! i 
12 16 I 

I 

3 j 9 I 
I 
I 

1 1 
I 
I 

22 a i 
I 6 

Range 1 :to 25 
Nedian _g_._ __ 

I 

_1 

I 

_j_ 

I 



-144-

~able A2-ll4. Abundances for X. subtilis expresaed by 
number of indi viduals/ha.ul/10 iliilite a (llOOB-netm). 
Compare with !able Al-l -ror station nuabere. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: T : ~ I : 

0 7 
I Durban I I I I I I 

,-
I I I I I I 

Port Shepstone I ~ I ~ ~ I 
I I 
I I I I I I 
I I I 0 I 0 I I Port St. Johns I I I I I I 

I T 
I : : I I 

East London I I I ! I I 

I I I I I I 

4 

1 
I 

I 

: 
I 
I 
I 

I 
I 

I 
Port Elizabeth : l 3 l 1 l 0 : 5 I ll l I 

: 
Durban I 

I 

Port Shepstone I 
I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

i 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

I 

Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth t 

I 

Seal I Cape I 

Range ____ _ 
Median ·----

AUTmm SURVEY 
Neritic Stations 

Range 1 to ll 
Median 6 ------

Oceania Stations 
1 2 3 4 1 2 3 4 

T I I 
I I I 
I I J 5 
I I I 
I I I 0 
I I I 
I I I 

1 I I I 
I : : I 
I I I .1 
T 

I I I 

! I I 10 
I I I 
I I I 4 I I I 
I I : I I 

12 I I I 

I I I 

! 0 I 0 ! 0 . I 

Range 
Median 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
i i I 

0 I I I 

I I I 
I : I 18 I 'I 

: I 
I I 

0 I I I 
~ 

I I I 

! I I 20 
I I I 
I I I 4 I I I 
I I I 
I 3 I I 
I I I 

i i I 
0 ! ! I l2 

I I I 
I I I 0 I I I 

Range -----Median ----

I I I 
I 

1 __8_ 
I I 

I I I 

I I 1 
I 0 0 I I 

I ..... 
I I I 
I 8 4 

I : I I 
I I I 
I I I 
I 7 1 I I . . 
I I I I 
I 23 ! 19 ! I 

I I I 
I 6 I 9 I 

i I I J 
I : I 
I 

22 16 
I 

7 I I I 
I 

Range l to 2J 
Median 6 

---' 

Oceania Stations 

I 

I 

2 3 4 
~ ~ 

11 4 

6 I 3 I 

10 0 
I 

ll. 6 

4 i 28 _l 

l ll . ~ 

0 12 31 

Range 3 to 31 
:rledian Jl 

I 

i 

r 

I 

I 
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fable A2'!""11~. AbuDdances for K. aubtilis exnr.ssed b7 
number of individuals/haul/10 llinutes (lt'100H:Uets). 
Compare with Table Al-l for statiorj number •. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: r : I : : I I 

Durban I 0 I I I 0 I I 

I I I I I I 
Port Shepstone I : 1 l l I 

I _I 
I I I I I I 

St. Johns 
I 0 I I 

0 I 0 I I Port I I I I I I 
l : I . : i I I I 

East London I 0 I I 0 I 0 I I . 
I I I I I I 

Port Elizabeth -~ 0 : 0 l 0 : : 0 I 
J 

4 

2 
Range Media_n ___ _ 

Range ____ _ 
Median ·-----

AUTmm SURVEY 
Neritic Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: I I : I I I 
I I I I I 

Durban I 0 I I J 0 I 0 I 0 I 

I I I I I i I 
Port Shepstone I 0 ! ! I 0 ~ 12 I I 

I I 
I I I I I I I 

St. Johns I 0 I I I 0 I 0 I 
0 I Part I I I I I I I 

: I : : I I : I I I 
Bashee I 0 I I I 0 I 0 I 0 I 

i I I I I I I 
East London : 0 I I ! 0 I 0 I 1 I 

I I I I I I I 

Alfred I 0 I I I 0 I 0 I I Port I I I I I I I 

i : I J : : I 
I I I 

Port Elizabeth I 0 I 0 I I 0 I 0 1. 5 I 0 
I I I I 

Cape Seal I 0 l 0 l 0 : 0 l 

Range Range l to 12 
Median Median 5 

1 
I 

I 

_! 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

1 
I ... 
I 

: 
I 
I 
I 

1 
I 
I 

I 

_: 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

----' 

1 
I 

Durban I 1 
I 

Port Shepstone I 0 I 
I 
I 

1 Port St. Johns I 

I 
Bashee ~ 0 

I 

East London I 0 I 

: 
0 Port Alfred I 

i 
Port Elizabeth I 0 

I 

Cape Seal I 
! 

WINTER 
Neritio Stations 

i 
! 
I 
I 

I 
I 
I 

I 

! 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

2 3 4 
i i 
I I 

I I 

l ~ 
: I 

I 
I I 

i I 
I I 

I I 

: I 
I 

I I 

0 
I I 
I I 

I I 
l. ! ! 

I I 

0 I 0 I 0 I I 

Range----
Median ----

SURVEY 

1 

0 

0 

0 

0 

0 

0 

Oceanic Stations 

i 

I 

I 

2 3 4 
I ! 

0 0 

0 i 0 I 

0 0 
I 

0 0 

o, 2 I 

0 0 
I ~ 

1, 

Range----
Nedian ----

-. 

i 

I 

_ _L 

i 
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Table . .1.2-116. Population eomposi tion of L aubt111e 
?or all nets used. Relative abrmd<.o.nces are enaloaed 
by parentheses. NlOOB•s oceanic onl7. 

Neritic Area Oceanic Area 
m 

§~ 
Hi>, ~ Hi>, §~ f.-1:>, :>, H:>, 

(1)(1) r-JQ) Q)(l) (1)(1) ria> Q)(l) 

-PI> ril> 

~~ 
..Pl> rll> 

;~ ..p~ ~H ~H -PH ~ H ~H 
:3:3 ·ri :3 :3 :3 :3 ·rl :3 :3 

UHf) ~UJ ~m rf)_ (l)rf)_ ~U) i?=W. UJ 

N70V-nets 
66._71 5_0. Q~ 60.0 ttoor· 72._4~ 75.1t 71.71. 

Adults 12J (5) (2) (~J ., (241) (225J {546) 

33. 3> so.()';: 1·16r jtrsr 27.6% 24.~ 28. )"ib 

Juveniles (1) (5) (0) {92) {75) {215) 

NlOOB-nets 
51.6·:i{ 63. g-,r, 77.2: 69. 8:i: 

Adults {l~j {129) (1lj)J (32tl) 

tr5~~ 36.1-f 22. 87~ 3C.~ 
Juveniles (73) {54) {142, 

NlOOH-nets 
66. 7_1. 60 rrf 62. 5i~ 46. 7~1 38.9% • v • 

Adults (0} (2) (JJ l5) {0) .. t7J (C) l7) 

l11.J% ~o.~ Ll1 • .5J. 53.3:t 61.1~ 
Juveniles (0) (lJ (2) (3) (2) (~) (l) (l~J _ _j 
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Table A2-117. .!:..bundunceG for adult K. subtilis expressed 
by mean number of individuala/l00m3/depth of wuter column 
.:;~ . .mpled (N70V-nets ). Comp,_..re with T.j.ble Al-l for stution 
nUiilber ..>. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: I : • : : I I 

Durban I 0 I I 7 I 3 I I 

i I I I I I 
Port Shepstone I J ! l l I l I I 

I I I I I I 

Port St. Johns 
I 

0 
I I 

0 I 
2 

I I 
I I I I I I 

I I I : : I 
8 

I 
East London I 0 I I I 5 I I 

I I I I I I 

4 

Port Elizabeth I 0 l 2 l l : 7 : 6 I 13 I I 

Range 2 :ta 3 Range l to J3 
Median 3 Median 6 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: I : : I I I 
I 

6 
I I 

4 
I 

Durban I 0 I I .I I 11 I I 
• . -.-

I I I I I I I 
Port Shepstone I 0 I ! I 6 I 6 I 7 I 

I I 
I I I I I I I 

Port St. Johns I 
0 I I I 14 I 5 I 12 I 

I I I I I I I 
I I I : I I : I I I 

6 
I I 

Bashee I 0 I I I I .10 I 4 I . . 
I I I I I I I 

East London t 5 ! ! I 7 I 9 I 2 ! 
I I I I I I I 

Alfred I 
0 I I I '<..1 I 16 I 13 : Port I I I I I I 

: I I : I I I 
I I I 

6 
I 

7 
I 

5 Port Elizabeth I 0 I 2 I I 4 I I I 

i I I I 

Cape Seal ~ 0 I 0 ! 3 ! 2 
Range Rang~] 2 ta 5 :to Hi 
Median Median 6 

1 
I 

I 

l 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

1 
I .... 
i 

i 

--. 

I 
I 
I 
I 2:i: 

--(. 

WINTER SURVEY 

1 4 1 4 
I 

Durban I 

Port Shepstone 0 

Port St. Johns 

Bashee 

East London 

Port Alfred () 

Port Elizabeth 

Cape Seal 0 Q () 0 

Range 
J to ' 

Range 
:l: :tie =~ Median Median 5 ~ 
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Table A2-ll8. Abundances for juvenile I. subtilie 
expressed by mean nuaber of 1ndiV1duals7106ij74epth 
of water colu.n saapled (J70V-nete). Compare with 
Table Al-l for station nuabera. 

! 
Durban 

Port She-est one 

Port St. Johns 

East London 

Port Elizabeth j 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

i 
East London I 

I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : 

7 2 I I 

I I 
0 I I 

I I 

I I 

0 I I 0 I I 

0 
I I 

0 I I 

I I 

0 I 0 l 2 I 

Range ____ _ 
Median ----

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 

l 
I 
I 
I 

i 
I 

I 

: 

I : I 
2 I I 

i I 

l I 
_I 

I I 

0 I I 
I I 

2 
: i 
! I 

I I 

l.2 1 9 I 3 1 

Range 2 to 12 
Median 2 

Oceania Stations 
1 2 3 4 1 2 3 4 

: : I I I I 
I I 

6 
I I 

26 I I J 1 I I 2 I 

i I I I i j 
tl I ! I 7 I 2 I 2 I 

I I 
I I I I I I 

0 I I I 7 : ..( 1 I 4 I 
I I I I _I 

: : : : I : 
6 

I 
0 I I I l I I 0 I 

I i I I I I ' I 

0 I I I 3 I 6 I 1 I 

I I I I I I 

0 I I I 0 I 3 I 0 : I I I I I 

: I I :...( : I 
I I 

5 3 
I 

1 0 I 0 I I I l I I 

I I I 

0 I 0 I 3 ! 0 I l 

Range 3 to 26 Range 41 to 7 
Median lA.! Median 3 

: 
J 
I 

J 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

: 
I 

..... 
I 

J 
I 
I 
I 

_j 

i 

! 

---' 

1 
i 

Durban I 0 
I 

Port Shepstone I 
Q I 

I 
I 

Port St. Johns I 0 

Ba.shee 0 

East London 0 
I 

Port Alfred 0 

Port Elizabeth i 0 

Ca:ee Seal Q 

WINTER 
Neritic Stations 

i 
I 

I 
I 

I 
I 
I . 
I 

! 

2 3 4 

i 
I 

I 
I 

j I 

: 
I 

I 

I 
I 

I 
I 
I 

: "l 

0 I 

I 

0 I 

I 

0 
I 

0 0 I 

Range----
Median----

SURVEY 

1 

-<.. J 

2 

0 

? 

? 

7 

Oceanic Stations 

_i 

! 

2 3 4 
I ! 

() 0 . 
8 j _ R I 

l "-l 

"' 
1 

l i ? I 

0 _l 
! 

Q 

"' -~ 

Range-<... l. to 9 
Yedian --2---

I 

t 

___._ 

_i 
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.~nblc !.2-119. Abrm.l::nco:; for t:.ch~~ t r·:. oubtili:J oxpro..:::~ed 
by nunber of int11vidut..l~/hc..ul/10 ninu·~o:~ (:!10013-not:J ). 
Conpc.ro uith ~oblc JJ.-1 for otntion nunbcro. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth I 
I 

. : 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

l 
Bashee I 

I 

East London l 
I 
I 

Port Alfred I 

l 
Port Elizabeth I 

I 

Cape Seal I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
l I ~ : i 
I I 0 I 3 I I 

I I i I I : J I : I 
_l _l_ 

I I I I I 
I I 0 I 0 I I 
I I I I I 

I I I : ; 
I I I ! I _._ 
I I I I I : 2 : 1 I 0 1 3 I 4 .l __1 

Range Median ____ _ Range 1 to 4 
Median 3 -----

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : I I I 
I I I 

I I J 3 I 1 I 3 I 

I I I I i i 
I I I 0 I 0 I 0 I 

I I 
I I I I I I 
I I I 

3 I 5 I 
~ 

I 
I I I I I .J 

: : : I : I I 
I I I 3 I J I 1 I 

i I I I I ' I 
I I I 5 I 8 I 11 I 

I 

I I I I I I 
I I I 

~· 
I 

3 
I 

7 
I 

I I I I I .l : I : l : I 
I I 

I I I 7 I 19 I 13 I 5 
I I I 
I 0 ~ 0 I 0 I 

Range Range 1 to 19 
Median Median 4 

: 
I 

I 
I _. 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I 
~ 

I 

: 
I 
I 
I 

i 
I 
I 

J 

---' 

1 
i 

Durban I _._ 
I 
I Port Shepstone I 
I 
I 

Port St. Johns I 

I 

Bashee I 

I 
I East London I 

: 
Port Alfred I 

i 
Port Elizabeth I 

L 

I 

Seal I 
CaEe I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 

i 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

2 3 4 
i I 
I I 

I I 

~ I 
.l 

I I 
I I 
I I 

I i 
I I 

I I 

t I 
I 

: : 
1 I I 

I I 

0 l I 

I I 
I I 

0 I I 

Range----
Median ----

SURVEY 

1 

n 

_12_ 

0 

17 

.'.\ 

10 

Oceanic Stations 

I 
I 

I 
I 
.l 
I 
I 
I 

i 
I 

I 
I 
I 
I 
I 
I 

I 
I 

2 3 4 

I : 
B I 1. I 

I I 

!'5 l :" I 

I I 
I I 

7 I 0 I 

i I 

8 I 2 I 

I I 

~ 
I 

21 
I 

I I 
I I 
I I 

' I 12 I 

I I 

0 I 12 I ?A 

Range 2 ·to 24 
:rledian -~s---

: 
I 

I 
I 

_l 

I 
I 
I 
I 

I 
I 

I 

I 

! 



-150-

Table A2-l20. Abundunce.J for juvenile K. subtilis · 
expresGea bf number of individuuls/haul/lo minute3 
{NlCOB-neta}. Compare with Table Al-l !or utation 
numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I 

Durban 

Port She :est one 

Port St. Johns 
I 

East London 

Port Elizabeth I 

: 
Durban I 

i 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London ~ 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

: : 0 I I 

i I 
I I 
I 
I I 
I I 0 I I 

I I 
I I 

I I 

l 1 I 0 
I 

Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 

: 
I 
I 
I 

i 
I 

I 
I 
1 

i : 3 I I 

I I 
I I 

_j_ I 
I I 

0 I I 
I I 

i I 
I I 

0 
I 

2 
I 

7 I I 
J _j_ 

Range 2 to 7 
Median 3 --=---

Oceania Stations 
1 2 3 4 1 2 3 4 

: : : I I 

2 0 I 4 I 
I I I I I 

I I I I i 
I I I 0 0 I 0 I 

_L _L --'-
I I I I 
I I 0 3 I 0 I 
I I I I 

: : I ~ I : 0 3 I 2 I I I I 

I I I 
8 ' I 

I I 5 14 I I 
I 

I I I I I 
I I 0 I 6 I 3 I 
I I I I J. 

: I ~ : : I 
I 5 3 3 I 2 I I I I I 

I I 

: 0 : 0 I 0 
Range Range 2 to 14 
Median Median 3 

I 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

! 

I 

J 

I 

I 

l 
: 
I 

i 
I 
I 
I 
I 
I 
I 

---' 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

i i ! ~ ~ ! I 

Durban ! I c 3 1 
I I 

Port Shepstone I l 6 1 1 I _1. ..1. ..1. _l_ i 

: I 
Port st. Johns I I Q J 0 

i i 
Bashee ! I 3 3 4 ,. 

I 

I I 

East London I l 2 2 ~ I .1 ..1 i 
: : : I 

Port Alfred I I 0 I 0 2 
I I I ~ ~ ! I 

Port Elizabeth ! I 0 I 2 6 0 _j__ ..i 
I I I 

CaEe Seal I I I 
0 I I I 

Range -----Median ----
Range J to 7 
:Median --3:r---
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!i'ablc .. i2-l2l. AbundcnccJ for udul t ~-:. aubtilio oxpre:laod 
by nunbcr of individuu.la~ul./tn uinutc·:J (l!l•)Ol!-ncta). 
Comp:;ro uith ?ablo Al-l for ~tbn nu:::bcro. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: : i i : : Durban I 0 I I I 0 I I 

I i I I I I 
Port SheEstone I I I l I I 

I J _j _I 
I I I I I I 
I () I I 

0 I 0 I I Port St. Johns I I I I I I 
I i i i i I I 

East London I 0 I I 0 I 0 I I _ _._ 
_L 

I I I I I I 
Port Elizabeth I 0 l 0 : 0 I : 0 I 0 _1 I I 

Range ____ _ 
:Median 

Range Media_n ___ _ 

----
AUTUMN SURVEY 

Neritio Stations Oceania Stations 
1 2 3 4 1 2 3 4 

: : : : I I I 
I I I 

Durban I a I I J 0 I 0 I _0_ I 

I i I I I i i 
Shepstone I 0 I I I 0 I 5 I I Port J I I 

I I I I I I I 
I I I I 

0 
I 

0 
I 

0 
I Port St. Johns I 0 I I I I I J 

: : : : : I : I 
Bashee I 0 I I I 0 I 0 I 0 I 

i 
. 

' i I I I I I 
I 0 I I I 0 I 0 I l I East London _j_ 

I I I I I I I 
I I I I 

0 
I 0 

I I Port Alfred I 0 I I I I I _1 

: : : : : : I 

3 
I 

Port Elizabeth I 0 I 0 I I 0 I 0 1. I 0 
I I I I 

CaJ!.a Seal I 0 l 0 l 0 I 0 _j_ J 

Range Range l :to s. 
Median Median 3 

: 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 
I 

I 
I 
I 

i 
I 
~ 

I 

J 
I 
I 
I 

I 
I 

I 

! 

---' 

1 
I 

Durban I 1 
I 
I 

0 Port Shepstone I 
I 
I 

Port st. Johns I 1 
I 

Bashee I 0 .I 

I 
I East London I 0 
: 

Port Alfred I 0 
I 

Port Elizabeth I 0 
I 
I 

CaEe Seal I 

WINTER 
Neritio Stations 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

~ 
I 

I 

l 
I 
I 
I 

2 3 4 
I i 
I ! 
I I 

: I 
_1 

: I 
I 

I I 

i I 
I I 

I I : I 
I 

: : 
0 I I 

I I 

1 l I 
I 

I I 

0 
I 

0 
I 

0 I I 

Range----
Median ----

SURVEY 
Oceanic Stations 

1 2 3 4 

i I ! ~ 

~ I 0 0 
I 

11 
I 

0 i __n __l ..1. _j 

I 
I 

0 I Q 0 
I 

c I 0 0 
I 

0 
I 

() i 0 I I I 
I I 
I I 
I 0 0_ I . i I 

I 

0 I t) I 

Range :fled ian ____ _ 
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Table J\2-122. AbundunceJ for juvenile K. subtilia 
expres;:;ed by number of individuals/huul7lo minutes 
(NlOOH-neta). Compure with Tublc Al-l for stu.tion 
nwnbera. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: : : • : 0 I 

0 Durban I I I I I 

I i I I I 
Port She Est one I I I I I 

I _l I I 
I I I I I 

Port St. Johns 
I 0 I I 0 I 0 I 
I I I I I 

i 
0 

i i 
0 

i 
0 

i 
East London I I I I I 

I I I I I 

4 

: -. 
I 

I 
I 

i I 
I 
I 
I 

i 
I 

I 

Port Elizabeth : 0 : 0 : 0 : : 0 I 2 j I 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

~ 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 

: 
Port Alfred I 

I 
Port Elizabeth I 

.l 

I 

CaEe Seal I 
I 

Range ____ _ Range ____ _ 
Median ·---- Median ----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

: : : 
I I J 

I I I 
I I I 

I I I 
I I I 
I I I 

: I I 
I I 

I I I 

i i I 
I I I 
I I 

I I I 
I I I 
I I I 

: : J 
I 

I 0 I I 

I I i 
I 0 : 0 ! 0 I 

Range 
Median 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 

I 

2 3 4 
I 
I 

I 

: i 

: 
I 

I 
I 

I 
I 
I 

: I 

0 I 
I 

I 

0 I 

I 

Q 
I 

0 0 I 

Range----
Median ----

0 

0 

0 

0 

0 

0 

0 

SURVEY 

1 

c 

0 

c 

0 

0 

() 

I I I 
I 

0 
I 

0 
I 

I I I 

i i ~ 

I 
I 7 I I 

I .~ -'-
I I I 
I 0 I 0 I 
I I I I 

: I : I 
I 0 I 0 I -. 
I I I 
I 0 I 0 I 

.J 

I I I 
I 0 I : i I I 

: : I 
I 

I 0 I 2 I 0 

I 
. I 

Range 
I 

2 :to l I 

Median 4i I 
I 

----' 

Oceanic Stations 
2 3 4 

! ! ! I 

0 0 

I 0 I 0 I _1 

0 0 
! ! I -T 

0 I 0 

0 i 2 J ..1. 

0 0 

] __. 

Range Median ____ _ 



: 
Durban I 

I 

Port Shepstone : 
I 

Port St. Johns 
I 
I 

l 
East London I 

I 

Port Elizabeth ~ 

I 

Durban 

Port Shepstone I 

Part St. Johns 
I 

Bashee 

East London i 

Port Alfred 
I 

Port Elizabeth 

Cape Seal l 

. 
Durban 

Port SheEstone 

Port st. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

Cape Seal i 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

X : i 
X ~ X : i 

I I I I I 

I I I i I 
X : I : I I 

I _l I 
I I I I I 

X I I X I X I I 
I I I I I 

0 : I X : X I i 
I I I ! I 

I I I I I 
X 0 : X : X I X 1 X I 

_l_ j 

Range Media_n ___ _ Range -----Median ----
AUTUMN SURVEY 

Neritio Stations Oceania Stations 
1 2 3 4 1 2 3 4 

X 

X 

X 

X 

0 

"t·· 
i\. 

0 

0 

I I : 
X J . 
X 

I 

X 
I I I 

X . 
X 

X 
~ I ~ 

0 X 
I 

X I X X I l I 

Range Median ____ _ 

WINTER SURVEY 

. 

I 

I 

I 

X I 
I 

I 
X I 

I 

X I 
I 
I 

X I 
I 

X 
I 
I 

I 

X I 
I 

: X I 

Range 
Median 

I 

X I 
I 

i 
X I 

I 

X I 
I 

: X I . 
X ' I 

I 

I 

X : 
I 

"" I X .A I 

----
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 
i i ! I I ! 

X I I X X X i 

I I 

X I l X X X 
I J j i I 

: 
X I X X X 

i 
X I X X X 

I 

X l X X ~· 
I .... 

I 
I : I 

0 X I X X 
I 

. . ! 

c X ! }~ z -~ X i I 
J~ 

I 

0 0 I X X I 

Range -----:Median 
Range Median ____ _ 

----

: 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

l 

~ 

I 

I 

! 

I 

_1 

! 

I 

~ 
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~able A2-124. Abuadances for s. hexa~tera expressed b7 
mean number ot individuala/lOOii)/de,Jt of water column 
J~pled (170Y-nets). Coapare with T~b1e Al-l for 
station numoers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: I : ~ I 

30 I • 5 
I Durban I I I I I 

I I I I I 
Port Shepstone I 5 : 1 l I 

I I 
I I I I I 
I 5 I I 8 I 10 I Port St. Johns I I I I I 

: r I I 
6 

I 
East London I 0 I I 11 I I 

I I I I I 

4 

: , 
I 

I 
I 

i I 
I 
I 
I 

i I 

I 

I 

Port Elizabeth : 0 l 5 l 5 : 2 : 6 1 13 j 

Range 5 to JO Range 2 to ll 
Median ~ Median 6 

AUTUMN SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

Durban 20 

Port Shepstone 20 5 8 

Part St. Johns 

Bashee 6 10 8 

East London 0 

Port Alfred 0 

Port Elizabeth 0 0 

Ca a Seal ~ 

Range l to 20 Range 1 to 25 
Median 7i Median 8 

---' 

WINTER SURVEY 
Neritio Stations Stations 

1 2 3 4 1 3 4 

Durban 6 

Port Shepstone 0 

Port St. Johns 

Bashee 

East London 

Port Alfred 0 

Port Elizabeth 0 

CaEe Seal 0 0 0 1 
Range l :to ' Range l. to 24 
Median Median 
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T.;.bla A2?lt1-• .Abunc±.mce > t•or :..;. hcxa.ptera. exprea .. ed b3' 
number o divi~uula/haul/lO minut~J (HlJOB-neta}. 
Compare with ~able Al-l for Jtutian numbers. 

~ 

Durban 

Port She:estone 

Port St. Johns 

East London 

Port Elizabeth i 

: 
Durban I 

I 

Port Shepstone I 
I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London I 

I 

Port Alfred I 
I 

i 
Port Elizabeth I 

I 

Cape Seal l 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
i : 
I I l.l 
i I 
I I 

_l 

I I 
I I 1.3 I I 

I i 
I I 

I I 
I 16 I 20 I I 

Range ____ _ 

Median ·----
AUTmm SURVEY 

Neritic Stations 

i 
I 

I 

l 
I 
I 
I 

I 
I 

I 

: 

: : 23 I I 

I I 

: I 
_l 

I I 

0 I I 
I I 

i : 
I I 

I I 

0 : ll I 29 I 

Range ll to 29 
Median 16t 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : I I I I 
I 

44 
I 

30 I 
40 

I 
I I J I I I 

I j I I I I 
I I ! 14 I ll I 38 I 

I I 
I I I I I I 
I I I 32 I 48 I 31 I 
I I I I I I 

: : I I I : I 
3 

I 
30 

I 
37 I I I I I I . 

' i I I I I I 
I I I 18 I 37 I 4·3 I 

I I I I I I 
I I I 18 I 78 I 77 l I I I I I 

: : I : : I 
I 

10 73 68 I 
33 I I I I I I 

I I I 

: 0 : l ! 6 
Range ]. to 6 Range 8 to 78 
Median 3i Median l2 

: 
__! 
I 
I 

_j 

I 
I 
I 

~ 
I 

I 

J 

I 
I 
I 

: 
I .... 
I 

: 
I 
I 
I 

I 
I 

1 

._, 

---' 

1 

Durban 

Port SheEstone 

Port St. Johns . 
Bashee I. 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

WINTER 
Neritio Stations 

i 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

_j_ 

I 
I 
I 

2 3 4 
i I 

I 

I 

: i 

: 
I 

i 
I 

I 
I 

_L 

: I 

4 I 

i 
0 ! i 

I 
I 6 I 

Ran e;e 4 to 6 
Median __ 5,-__ 

SURVEY 
Oceanic Stations 

1 2 3 4 
~ ~ : ' I 

7 21 26 I I 

I I 

28 1 36 1 )8 l I 
..J. 

I I 

0 24 ll I 
I 

! : r 

18 22 69 I 

I 

J.6 J.7 i 46 I 
1 _l 

I 

18 15 I 
I 

! ! ~ I 

51') I 13 33 ._ I 43 

Range 7 to 69 
Median ____ 2,...]~-
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Table A2-126. Abundances for ~~. hcxaptera exoreooed b7 
mean number of ind.1Vidua.la/hu.UI/lo l'!;.inutea (NiOOH-n.ets). 
Compare with Table Al-l for station numbers~ 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
: : : ~ i : Durban I 0 I I I 0 I I 

I i I I I I 
Port She :est one I I I I I I 

I . I _l I I 
I I I I I I 
I 0 I I 

0 
I 

15 I I Port St. Johns I I I I I I 

i i i i i I 
East London I 0 I I 0 I 0 I I 

_L 

I I I I I I 

4 

: 
I 

I 

J 
I 
I 
I 
I 

I 
I 

I 
Elizabeth I 0 : 0 I 2 : : 0 I 2 J Port 1 I j 

: 
Durban I 

I 
I Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 
East London _t 

I 
I 

Port Alfred I 

j 
Port Elizabeth I 

I 

Ce._E_e Sea 1 I 
_l 

i 
Durban I 

I 
I Port Shepstone I 
I 
I 

Port st. Johns I 

I 
Bashee I 

I 

I 
I East London I 

: 
Port Alfred I 

I 
Port Elizabeth l 

I 
I 

CaEe Seal I 

Range ____ _ 

Median ·----
AUTUMN SURVEY 

Neritio Stations 

Range 2 to 15 
Median 2 

---'"'---

Oceania Stations 

I 

1 2 3 4 1 2 3 4 

21 

25 

10 

5 

0 

1 

6 

0 

1 

'i 

1 

1 

1 

0 

0 

0 

: : : 
I I I 

I I I 
I I I 

I 

I I I 
I I I 
I I I 

: : : 
I I I 

I I i 
I I I 

I I I 
I I I 
I I I 

: : : 
I 0 I I 

I I I 
I l I 0 I 2 I _l 

Range l to 25 
Median 5 

WINTER 
Neritio Stations 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 
l 

I 
I 
I 

2 3 4 
I i 
I I 

I 

I I 

: I 
i 

: I 
I 

I I 

I I 
I I 

I I 

~ I 
I 

: : 
2 I 1 I 

I I 

G ~ J 
I I 

0 
I 

l 
I 

6 I I 

Range 1 ~a 6 
Median __ 1 __ 

J 

c 

2 

4 

l 

17 

5 

SURVEY 

1 

('l 

.l1i 

' 
7 

__Q_ 

0 

I I I I 
I 

: 18 
I I 

I 2 I I 

I i i i 
I 67 I I I 

I I ...... 
I I I I 
I 33 I 

15 
I J I I _I 

: I : I 
I I 

I 6 I ]0 I I 

i I I I 
I 12 I 22 I I 

I I I 
I 6 I I 
I I .J. I 

: ~ I 

:53 
I 

_3_8 I 8 I 
! 

Range 1 to 6'Z 
Median 12 

---' 

Oceania StAtions 

i 
I 

I 
I 

...1. 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

i 
I 

2 3 4 

i i , I 1? I 

I I 

Q i ,~ I 

I I 
I I 

~1 I ?'\ I 

I I 

? I 1.{ I 

I I 

... I 
li 

I 
I I 
I I 
I I 

8 I 15. I 

i i 
11 I I 

Range 1 1;o 2J 
Median --.9---

~ 

I 

I 

! 
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Table A2-127. Population composition of s. hexaptera 
for 8!1 nets used. Relative abundances are enclosed 
by parentheses. BlOOB's oceanic only. 

Neritic Area Oceanic Area 
m 

§~ 
H~ ~ H~ ~~ 

H~ ~ H~ 
(]) (]) (])(]) ..-l(]) (]) (]) (]) (]) ..-l(]) 

§~ 
.p :> . ..-ll> 

~~ 
+=>:> ..-ll> 

.p~ RH <tlH .PH s:1. H <tlH 
~~ ·rl ::> ::> ::> ::> ·r-1 ::> ·::S 

UHI2 <tlUJ ts=m UJ ww. <tlUJ ~w w. 

N70V-nets 
21.~ 41. 7t/. 60.~ tft¥-,41. 6~ ~ 41.7~ ~ Adults (3) T5J (6) ( {37) {ll1) 

12.ac 58. 3" ~5~ ~ ~i;~~ 58.3~ ~ Juveniles (ts) {7Y (1 (155) 

NlOOB-nets 122.~ ~ 52.~ f~i~~ (79) 1 (363) Adults 

48.~ ~ 1M t~, Juveniles (73) 5 4 

NlOOH-nets 
31.1'~ 70.6~ 41.~ 

4fs5" ~ Y~23~ ,57Gi~ (0) (14}. (12} {26) 30 Adults 0 

68.~ ~ 58.1" 57.9% tf5~ ·~ ~ Juveniles <or (31) (36) (11} _j 
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Table A2-1.28. Abundance;;; for adult ,... hexa.rtera. exprea~ed 
by mevn number of individuW.oJ/lOOm3/depth o ~ ,,,.ater column 
aampled (N70V-nets). Compure with Table Al-l for station 
numbers. 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth i 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns 
I 
I 

: 
Bashee I 

I 

East London : 
I 

Port Alfred 
I 
I 

: 
Port Elizabeth I 

i 
Cape Seal : 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

: 
15 I 

I 

0 I 
I 
I 

0 I 
I 

i 
0 I 

I 

0 : 

i 
I 

I 

l 
I 
I 
I 

I 
I 

I 

2 : 
Range 2 to 15 
Median §i 

-<...1 

0 

8 

4 

AUTUMN SURVEY 
Neritio Stations 

~ 
I 

I 
I. 
i 
I 
I 
I 

i 
I 
I. 

I 
I 
I 

; : 
3 I I 

I I 

: : 
I I 

2 I I 
I I 

i 
2 

I 

t I 

I I 

0 l 3 : 
Range<1 to 8 
Median Ji 

Oceanio Stations 
1 2 3 4 1 2 3 

I I : I 

20 3 4 3 
I 

J I . ! 
I 

0 4 10 5 I 
I I 

I 

0 4 2 4 : 
I I I I I 

"' ..( l 2 5 I 
u I . 

I .... 2 1 0 I I.J 
I I _._ 

I I ,.., 0 I 2 4 : v I 
! I I : I I 

0 0 { 1 8 6 I 
I I 

0 I 0 i 3 .~1 

3 

4 

3 

: 
I 

I 

: 
I 
I 
I 
I 

I 
I 

I 

l 

! 

_. 

I 

! 

J 

I 

Range<. I. :to 20 Range "'-1 to lQ 
Median 3 Median 3i 

---' 

WINTER SURVEY 
Neritio Stations Oceanic Stet ions 

1 2 3 4 1 2 3 4 

Durban ! ) 

Port Shepstone 0 ') 

Port st. Johns r 

' ' I 
Bashee I 

East London 

Port Alfred 

Port Elizabeth 

Ca e Seal () 

Range-<.. ;! :;e 9 Range"'J to l2 
Median 4 :Median ~ 
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Table A2-122. Abundances for juvenile :1. hexaatera 
expreo~~ed by mean number o:f individuals/16om)/ epth 
of water column sampled (N70V-nets). Compare with 
Tuble Al-l for station numbera. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
I I : I I 
I I I I 

Durban I 14 I I ':l I 1 I 

I I I I i 
Port Shepstone I 5 ~ J ! I 

I 
I I I I I 
I I I I g I Port St. Johns I 5 I I 0 I I 

: I i 1 : 
East London I 0 I I 3 I 4 I 

I I I I I 

Port Elizabeth : 0 : 4 I 2 : 2 : 3 I 

4 

: 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 
I 10 I 

Range 4 to 14 
Median 5 

Range 1 to 10 
Median l 

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 
I : : I I I I 
I I I 

ll 
I 

4 
I 

Durban I 0 I I J 2 I I I 
• 

I I I i I I I 

Port Shepstone ! 20 I I I 5 I 16 I J I 
I I 

I I I I I I I 
I 9 I I I 10 I 

2 
I 

.3 I Port St. Johns I I I I I I I 
I I I : -, I I 
I I I I I 

.3 
I 

Bashee I 6 I I I 4 I 8 I I 

I I I I I I I 
East London ~ 0 ! I I 5 ! .3 ! 1 I 

I I I I I I I 

Alfred I 0 I I I 0 I 6 I 6 : Port I I I I I I 
I : I : -r I I 
I I I I 

7 
I 

5 Port Elizabeth I 0 I 0 I I 3 I 11 I I 

i I I I 

Cape Seal ~ 0 ! 0 l 3 ! <1 
Ranga<,l ~2 2Q Range J :to 16 
Median 6 Median 

1 
I 

I 

_: 
I 
I 
I 

I 
I 

I 

l 

I 
I 
I 

I 
I 

...... 
I 

: 
I 
I 
I 
I 

. 
i 

§ 
--' 

1 
i 

Durban I (') 

I 

Port Shepstone I 
I 0 
I 
I 

Port st. Johns I n 
I 

Bashee I n 
I 

London I n East I 
I 
I 

Port Alfred I 0 
I 

Port Elizabeth I n 
I 

Cape Seal I 
I n 

WINTER 
Neritio Stations 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

! 
I 
I 
I 

2 3 4 
I 

I I 
I I 

I I 

l l 
: I 

I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 

1 I I 

i I 

' 
I I 

I I 

n I 
I ') :<, 

Range< l to 3 
Median 

~:----

SURVEY 

1 

") -
c:: 

'7 

'l 

*'7 

1.11 

Oceanic Stations 

: 
I 

I 

l 
I 
I 
I 

T 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

2 3 4 
I ! 

,... ~ 
-oc 

,J.:: i , I 

7 5 
1 ') -, i A I 

I 
I 

~ (\ I 

I 
,~ '7 ! J.:: 

Range l to l6 
Median _ _.

5
,__ __ 

I 

_j_ 

; 

__L 



: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

i 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns 
I 
I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ca e Seal 

-1uo-

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : i I : 1 
I I ~ I 7 I I _, 
I I I 

~ 
I I 

I I ~ I _! I I I 
I I I I I 
I I ;; I 0 I I 
I I I I I 

I i i ! i I 

I 
I I I I I 

I I I I I 

l 15 l 12 : 0 j 6 I 13 J I 

Range ____ _ 

Median ----
AUTUMN SURVEY 

Neritic Stations 

Range 5 to 13 
Median 8 ----

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

10 I 13 I 17 I 
I I J I I I 

I I I I i 
33 

I 
I I I ;-

~ 9 ! I :J 
.I 

I I I I I I 
I I I ll I 22 I 10 I 
I I I I I _l 

: : I I I : I 
~ 

I 15 I lS I I I I I I 

I I I 
13 

I 
13 

I 
25' I 

I J I I I I 
...L 

I I I I I I 
I I I 11 I 29 I 32 I 
I I I I I I 

l I I 

I 
I 
I 

i 
J 
I 

J 
I 
I 
I 
I 

I 

! 
I 

: 
I : : : I 5 I 23 34- I 22 I 

I I I I I I I 

I 

: 
I I 

0 : 0 ! 4 
Range Median ____ _ Range 5 to 34 

Median 17 1 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 

Range----
Median----

Oceanic Stations 
1 2 3 4 

Range 7 to 3:5 
:Median 13 

I 
I 
I 
I 
I 
I 
I 

---' 
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Table A2-l 1. Abund.u.ncea for juvenile :.>. hexaptera. 
expre;ase nuw.ber of individuals/ha.ul/IO minutes 
{NlOOB-net~ • Compare wi tn Table .t~-1 for station 
numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: : i ~ 

I : 
Durban I I I 4 I 17: I 

I I I I i I 
Port SheEstone I I I ~ I I 

I I I _l 
I I I I I I 

Port St. Johns 
I I I 8 I o: I 
I I I I I 

I i I : : i 
East London I I I I I I 

I I I I I I 

Port Elizabeth l I 3 l 8 : 0 : 5 I 
I I 

4 

17 
Range ____ _ 
Median 

Range 4 to 11 
Median 8 ----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : I I I I 
I 

26 
I 

17 
I 

23 
I 

Durban I I I J I I I 

I I I I I i i 
Port Shepstone I I I I 9 I 21 5 I 

I I I I I I I 

Port St. Johns I I I I 21 I 26 I 13 I 
I I I I I I _j 

: : : : : I I 
I 

18 
I 

Bashee I I I I 3 I 15 I I 

I I I I I I I 
East London ~ I I I 6 I 24 I 18 I 

_j 

I I I I I I I 

Port Alfred I I I I 8 I 48: 45 I 
I I I I I I 

: : : I : I I 
I 

5 51: 34 
I 

12 Port Elizabeth I I I I I I 

I I I I 

Cape Seal I I 0 : 1 ! 2 L _l 

Range Range 2 to 21 
Median Median J2i 

: 
I 

I 
I 

_I 

I 
I 
I 

I 
I 

I 

J 

I 

_j 

j 

I 

I 

i 

1 

---' 

WINTER SURVEY 
Neritic Stations Oceanic Stet ions 

1 2 3 4 1 2 3 4 

Durban 

Port Shepstone 

Port st. Johns 0 9 10 

Bashee 

East London 

Port Alfred 1 

Port Elizabeth 

Ca e Seal 2 
Ran~e Range s :tG ~4 Median Yedian ±3 
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Table A2-lJ..?.. ..\brmd::mccJ for 1•.dult ~~. hcxn:otcru oxpreJaed 
by nll..lbor oi:~ individur..,~D/hi..!.ul/lO DinutoJ tauull-nots ). 
Con~~~ ~~t~ ~cblo Al-l for ot~tion nuobcro. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: T : I : : I 

Durban I 0 I I I 0 I I 

I I I I I I 
Port Shepstone I ! ~ ! I I 

I I I 
I I I I I I 
I 0 I I 0 I 8 I I Port St. Johns I I I I I I 

l f ; I I I 
East London I 0 I I 0 I 0 I I 

I I I I I I 

Port Elizabeth : 0 ~ 0 ~ 0 : : 0 I 0 I 

Range ____ _ Range ____ _ 
Median ---- Median ·----

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: T I : I I I 

l~ 
I I I 

2 
I 

C) 
I 

Durban I I I .I 2 I I I . 
I I I I I I I 

Port Shepstone I 10 I I I 0 ! 1 I I 
I I I 
I I I I I I I 
I 

6 I I I 
2 

I 
23 

I q I Port St. Johns I I I I I I I 

: I I : I I : I I I I 
Bashee I 2 I I I 3 I 6 I 19 I 

I I I I I I I 
East London I 0 I I I 1 I 6 ! C) ! 

I I I I I I I 
I 

1 
I I I 

7 I 
3 

I I Port Alfred I I I I I I J 

: : I : I I I 
I I 

3 : 38 
I 

35 Port Elizabeth I 0 I 0 I I 2 I I 

I I I I 

Cape Seal I c ! 0 ~ 0 l 2 1 

Range 1 to lj Range l :to 35 
Median 4 Median r.. 

I 
I 
I 

I 

: 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

: 
I 

-1 

I 

-. 

j 

~ 

1 
I 

Durban I t; 
I 

Port Shepstone I 
I l 
I 
I 

Port St. Johns I () 

I 
Bashee I 1 

I 

East London I 
I 0 
: 

Port Alfred I 0 
I 

Port Elizabeth I ,., 
I 

Seal I 
Cape I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I -. 
I 
I 

I 

! 
I 
I 
I 

2 3 4 
I i I 

! I 
• 

I I 

: : 
I I 
I I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 

? I I 

i I 
() ! ! 

I I 

Q 
I 
I 0 

I 
I ~ 

Range 1 te 5 
Median 

-~2,---

SURVEY 

1 

n 

A 

, 
'-:t 

n 

':t 

Oceanic Stations 

I 

2 3 4 
I I , ,, 

4 s 
'7 ... .,. 

! I 

? t: 
~ 

A j A I 

A l 
! 

~ 

Range 1 tQ 17 
Ned ian ----44r--

I 

. 

r 

_j_ 

I 
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i'ublo _i2-l)J. ;~.bundo.ncoJ f'or ;juvenile u. hoxoptoru. 
cxpro~.Jod b.y nnnber of indi vi<lu:.U::~/hL..ul}lO r::r.inuto..J 
(raoon:-not.J). Cowg~ro · .. i th 'L .... blo 1~1-1 for ;:;t._. tion 
nuwbor..;. 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 
: i : • : : 0 I 

0 Durban I I I I I I 

I I I I I I 
Port Shepstone I I I : I I 

I I I I _l 

I I I I I I 

Port St. Johns 
I .... I I 0 I 7 I I 
I \. I I I I I 

i 
0 

i i c i 
0 

: : 
East London I I I I ! I 

I I I I I I 

Port Elizabeth : 0 I 0 : 2 -~ 1 0 I 
I _l 

4 

2 
Range ____ _ Range 2 to 7 
Median Median 2 ----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : I I I I 

8 
I I I 

9 
I 

Durban I I I J 1 I 0 I I 

i . i I I I I I 

Port Shepstone I 15 I I I 0 I 60 I I 
I I 

I I I I I I I 

Part St. Johns 
I 4 I I I 0 I 10 I 6 I 
I I I I I I _l 

: I : : : I I 
I I I 

Bashee I 3 I I I 1 I 0 I 11 I 

I I I I I I I 
East London ~ (, I I I c I G I 13 I 

_j 

I I I I I I I 

Port Alfred 
I c: I I I 1C I 3 I I 
I I I I I I I 

: : : : I : I 
I 

5 15 
I 

3 Port Elizabeth I 0 I 0 I I 3 I I I 

I I I I 

Cape Seal ~ 0 : l : 0 ! 0 

Range Range l :to 60 
Median Median 6 

1 
I 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
J 
I 

J 
I 
I 
I 

I 
I 

_j 

! 

---+ 

1 
I 

Durban c 

Port SheEstone 0 

Port st. Johns 1 

Bashee c 
East London 0 

Port Alfred 
: 
I 0 
I 

Port Elizabeth I 0 
I 

CaEe Seal I 
I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 

I 

I 

2 3 4 
I 
I 

I 

~ i 

: 
I 

I 
I 

I 
I 
l 

: I 

0 I 

i ' 
0 l 

I 

0 I 1 3 I 

Re.n~e ----
Median----

SURVEY 
Oceanic Stations 

1 
! 

0 

8 I 

2 
I 

I, 

0 

6 

2 3 4 

i ! 

0 I 1 
I 

'i I 
d I _j 

I 
I 

6 ~ I 
I 
I 

0 I q 
I 

0 l _2 _l 

I I 
I I 

0 I ~ I 

I I 

8 I I 

Range 1 to 9 
Yedian -~4---

I 

i 

_._ 

..1. 
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Table A2-;Jfnc Presence (X) and abeence (o) of s. biC}c-
taia. aoco to all nets lUled (1110Vs, BlOOBB, IIoo • 
<lompa.re wi·th Table Al-l for station nul'bera. 

~ 

Durban 

Port Shepstone 

Port St. Johns 
I 

East London 

Port Elizabeth j 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London ~ 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal ~ 

I 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

'East London 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

SUM:MER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
i : ~ ~ : 0 I I X I X I I 

0 
I I I i I 
I I ~ I I 
J I I 
I I I I I 

X I I X I X I I 
I I I I I 

i : i ; :X X X I 
I I I I I 

X 
I 

X 
I 

X 
I 

X 
I 

X 
I 

X I I : : I 
I I I 

Range ____ _ Range -----Median Median ---- ----
AUTUMN SURVEY 

Neritic Stations Oceania Stations 
1 2 3 4 1 2 3 4 

X 

X 

X 

X 

X 

X 

X 

X 

: 
I 

j 
I 

I 
I 
I 

: 
I 

I 

1 
I 
I 
I 

: 
I 

I 
I 
I 

: I 
I 

I I 

I I 

! I 

I I 
I I 
I I 

: : 
I I 

I i 
I I 

I I 
I I 
I I 

: I 

X 
I 

I I 

I I 
0 l X I X 

Range----
Median 

0 

X 

X 

X 

X 

X 

X 

WINTER SURVEY 
Neritic Stations 

I I I 
I 

X 
I 

X 
I 

I I I 

I i i 
I X I X I 

I I 
I I I 
I X I X I 
I I J 

: I : 
X 

I 
X I I I 

I I I 
I X I X I 

I I I 
I X I X : I I 

: : I 

X X 
I 

X I I I 

Range Median ____ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

I 
X I 

I 

X I 

I 
0 

I 
I 

I 
0 I 

I 

0 I 
I 

: 
X I 

I 
0 ! 

I 

0 I 
I 

i I 

I ; 

I 
I 
I I 

: 
I 

I 
I 

I 
I 
I 

: I 

X I 

I 
0 ! ; 

I 

0 I X X I 

Range----
Median ----

I I ! 

X X X 

X l X _i X 

X X X 

X X X 

X X j X I 

X X . ! 

X X X X 

Range Median ____ _ 

I 

_j 

I 

i 

I 
I 
I 

1 
I , 
I 

J 
I 
I 
I 

I 
I 

i 

-. 

I 

i 

T 

i 

I 
I 

r 
I 

I 
I 
I 
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!able A2-l3~. Abundances tor s. bimetata expressed b7 
.m.eun number· of individuala/lOOm)/dept of water column 
sampled (t-r70Y-neta). Compare with Table J.l-1 for 
station numbers. 

SUMMER SURVEY 
Neritia Stations Oaeanio Stations 

1 2 1 2 3 4 
: I : I : : 0 

I o: 0 Durban I I I I I 

I I I I i I 
Port She :est one I 0 ~ I ~ I I 

I _I 
I I I < I I I 
I 16 I I 1 I 4 I I Port St. Johns I I I I I I 

I : : I 
I I 

12 ! I 
East London I 10 I I 5 ! I 

I I I I I I 

Port Elizabeth I 0 l 0 l o: 4 : 1 : 0 I 

Range 10 ~g 16 Range(l :to 12 
Median 13 Median ... 

AUTUMN SURVEY 
Neritia Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: I : : I I I 
I I 

.3 
I 

16 
I 

Durban I 39 I I .I 0 I I I 

I I I I I i i 
Port Shepstone I 7 ~ I I 8 I 4 I 7 I 

I I 
I I I I I I I 

St. I 0 I I I 16 I 7 I 8 I Port Johns I I I I I I I 

: : : : I I : -<...ll 8 
I 

Bashee I 0 I I I I 5 I 

I I I I I I I 
East London ! 31 ! I I 6 I 18 I l I 

_I 

I I I I I I I 

Port Alfred I 0 I I I 1 :<1 I 0 I 
I I I I I I 

: : I I I : I 

6 
I I 

5 
I :-<1 Port Elizabeth I 0 I I I I ) I 2 

I I I I 

Cape Seal : 6 I e : 3 : 2 

1 

I 

j 

I 
I 
I 

i 
I 

-1 
I 

: 
I 
I 
I 

i 
! 

i 

1 

Range 2 to 39 
Median _-.x6 __ 

Range<1 to 18 
Median --5--

---' 

i 
Durban I 

I 

Port She :est one I 
I 
I 
I 

Port st. Johns I 

I 
Bashee ! 

I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

WINTER SURVEY 
Neritia Stations Oceania Stations 

1 2 3 4 1 2 3 4 
I 

29 ! 
I 

0 I 

I 
I 

0 I 

I 

0 I 

I 

0 I 
I 

: 
0 I 

I 

0 I 

I 

0 I 
I 

i i 
I I 

I I 

: I 
j 

: I 
I 

I I 

i I 
I I 

I I 

: I 
I 

: : 
6 I I 

I I 

0 I I 

I I 

0 I 0 I 1 I I 

Range 1 to 29 
Median -"""'ti:.---

: ! 

11 2 I 10 . 
I 

21 i 29 : 1Q I 

15 

-<. 1 

10 

I 

0 

I 

7 
I 
I 20 
i 

0 1-(1 
I 

7 l 11 I 
I 
I 

0 I 0 
~ 

~ 
I 
I 1 6 I 

Range <..1 'to 29 
:Median lO 

l 

i 

I 

i 

• 
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Table A2-lf!· Abundances :tor s. bipunctata exprea.3ed b7 
number ol dividuala/haul/10 minutes (liOOB-neta). 
Compare With Table Al-l for station numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
~ : : I I : 7: 2: Durban I I I I 

I I I I i I 
Port Shepstone I ~ I ~ I I 

I I I 
I I I I I I 
I I I 2: ].2: I Port St. Johns I I I I 

: I I j r i 
East London I I I I I I 

I I I I I I 

Port Elizabeth I ~ 7 ~ 1) ~ 11 ll I 
I I 

4 

2 
Range ____ _ Range 2 to 13 
'Median ·---- Median '7 ·_.....;_ __ 

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : : I I I 

0 
I 

58 
I 

21 
I 

Durban I I I I I I I 

i 
., 

' j I I I I I 
Port Shepstone I ! I I ll I 83 I 3l I 

I I 
I I I I I I I 
I I I I ll I 21 I 3 I Port St. Johns I I I I I I I 
I I : I I I : I I I 

12 : 65 I 
20 Bashee I I I I I I 

I I I I I I ' I 
East London ~ _! I I 3 I 30 I 5 I . 

I I I I I I I 
I I I I 15 I 11: 9 I Port Alfred I I I I I I 

: l I : I I I 
I 17 I 63 : 21 

I 52 Port Elizabeth I I I I I I 

I I I i 
8 Cape Seal I ~ 0 ~ 2 ! I 

Range 2 to 8 Range J to 83 
Median 5 Median 20 

, 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

I 

I 
I 
I 

1 
I 

...... 
I 

: 
I 
I 
I 
I 

I 

! 

i 

---' 

1 .-
I 

Durban ! 
I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee I 

I 

London I East I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
Cape I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

2 3 4 
i I 
I I 

I I 

l : 
l I 

I 
I I 

i I 
I I 

I I 
I I 
I I 

: : 
8 I I 

' I I 

0 I I 

I I 
I I 8 I I 

Ran~e ----
Median ----

SURVEY 
Oceanic Stations 

1 2 3 4 

r I ! I 

1l I l (; 

I q: 
' I 1'\ J i 

I 
I 

1 I 2 l 
T 
I 

1 I 16 . 8 ; 

I 

9 
I 

15 i 1 _I_ I 1 
I I 
I I 
I 2 I 0 
I I 

8 I 7 I 24 '\ 

Range 1 to 24 
Median ?tz 
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Tuble A2-lrl.- £l.bundu.noe3 for u. btpunctutb. exprea:.Jed b7 
number of diViclual.a/buul/10 miiiu tes tNlOOH-net.a). 
Compare with Tu.ble Al-l for otu.tion numbers. · 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

St. Johns 
I 

Port I 

I 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

i 
Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 
East London I 

I 

Alfred I 
Port I 

I 
Port Elizabeth I 

I 

Cape Seal I 

i 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
T : I I : I I 

0 I I I 19 I I 
--. -.-
I I I I I 
I ~ ~ I I 

I I 
I I I I I 

4 
I I 

0 
I g: I 

I I I I 
I 

i i I I I 

0 I I 10 I 68 I I . 
I I I I I 

12 l 0 ~ 6 : : 13 I 4 I 

Range4 to 12 Range 4 to 60 
Median B Median 10 

AUTID1N SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : I I I 

26 
I 

23) 
I 

31 
I 

I I I 0 I I I . 
I I I I I I 

16 I I I 12 I 23 I I 
I I 

I I I I I I 

21 I I I 22 I 55 I 7 I 
I I I I I I 
I I I I I : a I I I 

6 
I 

4£ 
I 

I I I I I 52 I 
T I 

' i I I I I I 
0 ! ! I 0 ! 59 I 18 ! 

I I I I I I 

1 I I I 6 I 0 I I 
I I I I I I 
I I I I I I 
I I I I I I 

2 I 10 I I 21 I 98 I 4 I 94 
I I I 

c ! 0 l 9 I 10 
Range l to 26 Range 4 to 233 
Median 10 Median 23 

WINTER SURVEY 
Neritic Stations Oceanic Stfltions 

1 2 3 4 1 2 3 4 

I I i 
lO I I I 

I I I 

2 I : l I : I 
I I 

0 I I I 
~ 

I I I 

0 ! I I 

I I I 

0 I I I 
I I I 
I I I 

6 
I I I 
I 0 I I 

I i i 
0 ! 0 I I 

I I I 
I 0 I 7 I 15 I I I 

Range 2 to JO 
Median __ 7 __ _ 

I 

8 

l j 

2 
• 

3 

4 

3 

: ~ 

7 I r; 
I 

y l 19 I 
I 

7 
I 

21 I 
I 
I 

25 I 6 
I 

40 : 0 l 
I 

27 
I 

10 I 

I 
~ 

5 I 

Range 1 to 40 
Yedian 7 

1 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

I 
I __, 
I 

: 
I 
I 
I 

I 
I 

i 

.... 

I 

I 

l 

_j_ 

I 



., N70V -nets 

Adults 

Juveniles 

NlOOB-nets 

Adults. 

Juveniles 

NlGOij~n""ets 

Adults 

Juvel'l:iles 

Neritic 

Ht>:. 
~~ Q) Q) 

;~ -PH 
:::;:::; 

UH/2 <GUJ 
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Area 
U2 

Ht>:. t>:, 
Q)Q) r-IQ) 
-PP. r-IP. 
~H <tlH 
·ri :::; ;j 
;s:m UJ 

. l 
Oceanic Area 

§~ 
f.-1:>:. t>:, Ht>:. 

()) Q) Q)Q) r-IQ) 

!5 -Pl> r-ll> 
-PH ~ H <GH 
;j :::; ·rl ;j ;j 

C/J.UJ <!JUJ ~UJ UJ 

_j 
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Table A2-139. Abundances for adult S. bi;punctata expressed 
by mean number of individuals/100m3/depth of water column 
sampled (N70V-nets). Compare with Table Al-l for station 
numbers. 

I 

Durban 

Port SheEstone 

Port St. Johns 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
·Bashee I 

I 
East London t 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

i 
Cape Seal I 

L 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : 

0 I I 0 
i I 

0 I I 

I I 

10 I I 0 I I 

i i 0 9 I I . 
I I 

0 l 0 l 0 

Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 
I 

_j_ 

I 
I 
I 

i 
I 

...L 

I 
I 
I 

: : 0 I I 

I I 
I I 

_j_ _I 
I I 

4 I I 
I I 

i 3 I 
I I 

I I 
4 I 1 I' 0 

I I 

Range 1 to 9 
Median 4 

-~--

Oceania Stations 
1 2 3 4 1 2 3 4 

: I : I I 

39 I 0 I 2 1.2 
. I 

I I J I I 

I i I I "'-1 I 
7 l I I 2 I 4. I 

J 

I I I I I 

0 I I I 6 I 5 1 I 
I I I I _1 

: I : : : 0 I 0 6 3 I I I I I 

I I i I 
. . 

10 1 I I 3 I 2 0' : 
_J_ 

I I I I I 

0 I I I 1 I 0 0 I 
I I I I I 

: : : : I I 

0 I 4 I I 2 I 3 2 :-<1 
I I I 

"-1 6 I 0 l 0 I 
_j_ 

Range-<.1 to 39 Range~ 1 to 6 
Median 6i Median 2 

: 
I 

I 

J 
I 
I 
I 
I 

I 
I 

I 

l 

_.i 

.J 

i 

1 

---' 

1 

Durban 17 

Port SheEstone 0 

Port st. Johns 0 

Bashee 0 

East London 0 
I 

Port Alfred 0 

Port Elizabeth 0 

CaEe Seal 0 

WINTER 
Neritic Stations 

i 
I 

I 
I 

J 

I 

i 

2 3 4 

i ! 

I . 
I 

l I 

: 
I 

I 
I 

I 
I 
I 

: I 

2 I 

i 
0 ! I 

I 

0 I 
0 1 I 

Range 1 to 17 
Median -~2....__ 

SURVEY 

1 

0 

0 

3 

0 

<1 

0 

Oceanic Stations 

! 

I 
I 
I 
I 
I 

I 
I 

2 3 4 

i ! 

1 1-<'1 
I 

3 "<1 

<1 4 

0 0 

4 l 1 _l 

0 0 
! 

~1 1 0 

Range < 1 to 4. 
:Median l 

I 

. 

..i 

_j_ 
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Table A2-140. Abundances for juvenile S. biJ.llc~ata 
expressed by mean nuaber of indiTiduala7160i epth 
ot water column saapled (K70V-nets). Compare with 
!able Al-l for station numbers. 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth l 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Ca 1'_9 Seal I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

: i 
0 I I 0 

I I 
0 : I 

I I 
~ 5 I I 1 I I 

I l 10 I I 4 
I I 

0 t 0 : 0 

Range 5 to 10 
Median 'Ti 

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 
I 
l 
I 
I 
I 

i 
I 

I 

: 

: : 0 I I 

i I 
I I 
I I 
I I 

0 I I 
I I 

i I 2 I I 

I I 
0 : 0 I 

I 

Range<l to 4 
Median 2 

0 

----

l')ceanic Stations 
1 2 3 4 1 2 3 4 

: I I I I 

0 1 
I 

4 
I 

0 I I I 

i . i i 
0 I 6 4 I 3 I 

I I 
I I I 

0 I 10 3 I 7 I 
I I I 

: I I I I : <1 3 
I 

2 0 I I I . 
I I ' I 

21 I 3 16 I 1 I 
I 

I I I I 

0 I 0 I <1 I 0 I 
I I I J 

: I I : : I 

2 3 0 0 
I 

0 0 I I I I 

I I 

0 I 0 l 3 .-<1 
Range< 1 to 21 Range ..( 1 to 16 
Median 21- Median _ _.,3 __ _ 

; 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 
I 
I 

i 
I ..... 
I 
I 

_) 

I 
I 
I 

i 
I 

_I 

! 

----' 

I 

Durban i 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

WINTER SURVEY 
Neritic Stations Oceanic StAtions 

1 2 3 4 1 2 3 4 

12 

0 

0 

0 I 

0 
I 

0 

0 

0 

i ! 
I 

I 
I 

i I 

: 
I 

I 
~ 

I 
I 

I 
I 
I 

: I 

4 I 

I 

0 I 

I 

Q 
I 

0 0 I 

Range 4 to J2 
Median _..,8..__ __ 

11 

23 

11 

-<1 

~0 

0 

~ 

I 

I 

-•-

! 

I : 
-<.1 q I 

I 

26 I 18 : 
I 

16 
I 

1 I 
I 
I 

0 <..1 I 

I 

3 9 I 
i I 

I 

0 0 
I 
I 

I 
0 0 I 6 

Rang~l to 26 
Yedian __ 9_,_· __ 

I 

l 

I 
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~~-.blo 1~2-1.41. f•bund:....ucc:. for uG.ul t ':. bipp.nct~tc 
cz.::>ro:;::cd by nunber of indivi6.u,;J:J/h~.u171o r:d.nutcJ 
(:rlCOD-nctu). Conpcro uith :'n.blo 1.1-1 for oto.tion 
numbers. 

: 
Durban I 

i 
Port She :est one I 

I 
I 
I Port St. Johns I 

I 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

i 
Port Shepsto~e I 

I 

I 

St. Johns I Port I 

: 
Bashee I 

I 

East London l 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cane Seal I 
I 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee t 
I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Cape Seal : 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : I : : I 

1 
I 

2 I I I I I 
T 

I I I I I 

~ ~ ~ I I 
I I 

I I I I I 
I I 2 I G I I 
I I I I I 

I : : i i 
I I I I I 

I I I I I 

~ 4 l a: 5 : 6 I 1 I 

Range ____ _ 
Median ----

AUTlTh1N SURVEY 

Range l to t 
Median 5;· 

Neritio Stations Oceanio Stations 
1 2 3 4 1 2 3 4 

I I : I 
I I I 
I I J 0 I 

I I I I 
I I ~ 3 I 

I I I I 
I I I 9l I I I 

I I : I 
I I I 
I I I 8 I 

I 

I I I I 
I I I l ! 
I I I I 
I I I 

9 I 
I I I I 

I I I I 
I I I I 
I I I 15 I 

I I I 

! 0 ! 2 I s 
Range Median ____ _ 

I I 

i9 
I 

13 
I 

I I 

I I 

68 I 28 I 
I I 
I I 

14 I 
3 

I 
I I 
I : I 

46 I 11 I 
I 

' i I 

15 ! 3 ! 
I I 

.4 I 7 I 
I J 

: I 

38 19 
I 
,]7 1. I 

Range 1 to 60 
Median 13 

WINTER SURVEY 
Neritio Stations Oceanio Stetions 

1 2 3 4 1 
: i I 

I 
I I I n 
I I I 
I : : ") I I : I 
I I 
I I I 0 ... -T 

I I I 

! I I . l 
I I I 
I : I 

8 I I 
I I I 
I I I 
I 6 I I 

I I i 
! 0 I I ~ 
I I I 
I I I 

6 I I I 

Range -----Median ----

2 3 
~ ! 

~ (1 

, 
I fl I 

l .3 
1~ ~ 

ll I !') I 

l 0 

t; 1t: 

Rangel te '9 
:Median 3 

4 

__l_ 

-----------·--- ---·---·-----

--. 
I 
I 

I 

i 

I 

i 

I 
I 
I 

I 
I .. 

i 

j 

, 

I 

i 

; 

i 
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Table 11..2-142. Abundances for Juvenile s. bi;euncta.ta. 
expreasett bf number of individuals/haul/10 minutes 
(NlOOB-nets}. Compare with Table Al-1 for station 
numbers. 

I 

Durban 

Port She :est one 

Port St. Johns 
~ 

East London 

Port Elizabeth i 

: 
Durban I 

I 

Port She_t>_st one ~ 
I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cane Seal : 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: : I I I 

I I I 
I I 0 I 0 I I 

I I I I I 

~ ~ ~ ~ ~ 
I I I I I 
I I 0 I 3 I I 
I I I I I 

: I : --.~ 

I I I 
I I I I ! 
I I I I I 

l 3 : 6 : 2 : 5 ~ 

Range Median ____ _ Range l to 6 
Median 3 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 

: I : I I I 

0 
I 

19 I 8 I 
I J I I I 

I I I I 

~ I 8 I 15 I 5 I 

I I I I 
I 2 I 7 I 0 I 
I I I I 

: I I T I T 

3 
I 19 I 

9 
I 

I I I I 
I ~ -T T 

I I I ' I 
I 3 I 15 I 2 ! 
I I I I 
I 6 I 7 I 3 : I I I I 

: I I I I I 
I 

2 
I 26 I 

2 
I 

I I I I I 

I I 

~ 0 I 0 i 1 
Range Range 2 in 
Median Median 7 

4 

1 
I 

I 
I 
I 
I 
I 
I --. 
I 
I 

I 
l J 

4 
I 
I 
I 

1 
I 

I 
I 

J 
I 
I 
I 

1 
I 

I 
I 
I 
I 

13 I 
I 

i 
I 
I 

26 
I 
I 
I 
I 

---' 

1 
! 

Durban . 
Port SheEstone 

Port st. Johns 

Bashee i 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I . 
I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

2 3 4 
I 

I 
I 

I 

: i 

: 
I 

I 

I 
I 

I 
I 
I 
I I 
I 

'\ I 

i . 
0 I 

I 
I 

2 I 

Range----
Median ----

SURVEY 

1 

h 

Q 

1 

() 

? 

'i 

Oceanic Stations 

I 

i 

~T 

2 3 4 
I I , ,:::. 

? i c; 

1 Q 

'\ A. 

.. i ? i 

1 0 
I 

? I Q 0 

Range l to 9 
Median --]4----

! 

I 

i 
I 

I 
I 
I 
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i'cblo A2-11J.. J~1.i1!D.d:..nooo Zor ;_i!.nl t Jo bi :m.1ctctc. c.:ri!rcu...;cd 
lJy Llt!!..lilor oi' indiviG.tt..uJ/h~ul/10 r:inuto...; (':lvG:.:-not.JJ. 
Co~~~ o ~ith ~calo :J-1 for ot~tion n~bor~o 

I 

Durban 

Port She :est one 

Port St. Johns 
! 

East London 

Port Elizabeth l 

Durban 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ce. e Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

: 
0 I 

I 

l 
I 

2 I 
I 
I 

0 
I 
I 

I 

9 t 

: 
I 

I 
I 

I 
I 
I 

: 
I . 
I 

0 l 
Range 2 to 9 
Median_--e:5..,.5 __ 

0 

8 

3 

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 

: 
I 
I 
I 

i 
I 

I 

: 

: : 12 I I 

I I 
I : I 

I I 

7 I I 
•• I 

i 
57 

I 
I I 

I I 

: ll I 3 I 

Range 3 to 57 
Median 11 

-~;;._-

Oceanic Stations 
1 2 3 4 1 2 3 4 

0 

6 8 

1 0 12 2 2 

0 0 

Range l to 22 Range 2 to 191 

: 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 

l 

I 
I .... 

Median 0 Median 10'-
";/i'J ---' 

! 

Durban 

Port SheEstone 

Port st. Johns 

Bashee j 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 

?.5 

2 

0 

0 

0 
I 

2 

_0 .L 

• 
I 
I 

I 

t _l 

: 
I 

I 
I 

I 

: 
: I 

0 I 
. 

I 

_Q _:_ 

I 

0 
I 

2 10 I 

Range 2 to 25 
Median --ra~--

8 

l 

J. 

l 

~ 

i 

Oceanic Stations 
2 3 4 

I I : I 

3 4 I 

I 

2 11 I 
I 
I 
I 

5 1'i I 
! ! : I 

2n 2 I 

I 

~2 i 0 I 
I I 
I 
I 

25 7 I 

I 

~ I 

Range ). to 32 
Yedian " --44~u-



, -174-

Table ~~2-144. AbundW'l.Oe.:J for juvenile ..:;. bimmctatn 
expre.:J.Jt3d by number of indi viduuls/huuJ../J.o ninutea 
{N100H-neta). Campure with Table Al-l for atution 
numbera. 

SUMJAER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
I : : ~ i j 

Durban 0 I I I 7 I I 

i I I I I 
Port SheEstone l I : I I 

I ..1 ..1 
I I I I I 

Port St. Johns 2 
I I 0 I 4 I I 
I I I I I 

! 
I I i I i 

East London 0 I I 2 I 11 J I 

I I I I I 

Port Elizabeth I 3 l 0 l 3 I I 2 I 1 ...1 ...l ..1 

Range2 to 3 Range 1 to ll 
Median 2t Median 3 

AUTUMN SURVEY 
Neritic Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: : I : I I 

0 36 
I 8 I 

Durba.n I 4 I J I I 

I I i i 
Port Shepstone I 5 ! 12 8 I I 

I 

I I I I 

Port St. Johns I 2 I 7 15 I 3 I 
I I I _j_ 

: : I I ! I : 
0 a I 14 Bashee I 1 I I I 

I I I I 
East London l 0 I 0 12 I 2 I 

I 

I I I I I 

Port Alfred I 0 I 4 I 0 I I 
I I I I j_ 

: : I I : : I 

9 28 2 
I 

22 Port Elizabeth I 1 I 2 I I I 

I I I 

Cape Seal : 0 : 0 l 3 I 1. 
Re.nge l :to 5 Range 2 to 36 
Median 2 Medie.n 81 

: 
_! 
I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

~ 

_j 

_j 

' 

-----' 

1 

Durban 

Port Shepstone 0 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

WINTER 
Neritic Stations 

2 3 4 

Q 

Re.n~e 4 to 5 
Mad ian _ _,5,__,_ 

SURVEY 

1 
Oceania Stations 

2 3 4 

Range 1 to 8 
:Median --;2..,....._ __ 



I 
~ ] 

!able A2-1~. Freaenoe (X) a11d abaence (0} o'f 1:. E&eifioa 
a.ccordi.Dg all neta used (lf70Va., WlOOBa, JflooJie). 
Compare with ~able Al-l 'for eta~1o• numbere. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
~ : : i : l 

Durban 0 I I X I X I I 

i I I I I 
Port She :est one X : I I I I 

l I I 
I I I I I 

Port St. Johns X I I 0 I X I I 
I I I I I 

I I I i i I I 
East London X I I X I 0 I I 

I I I I I 

Port Elizabeth 1 X ~ X ~ X I 0 l 0 I 0 ~ __l 

Range Range 
Median Median 

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

Durban 

Port Shapstone 

Port St. Johns 

Bashea X X 

East London X 

Port Alfred 

Port Elizabeth X X X X 0 X 

Ce. e Seal X 
Range Range 
Median Median 

I 

.... 

I 

_j 

I 
I 
I 
I 
I 
I 
I 

---' 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

i i ! ~ : I 

Durban y I I X_ X _X_ I 
I . 
I I I 

Port She:estone 0 
I t X _X X I 

I j_ j_ _1 I __L 

: I 
I I 

Port St. Johns 0 I I X X X I . i ! I 
I I 

Bashee I 0 ! I X X Jl I ..... .. I 

I I I 

East London 0 
I I 

X X X I 
I I I 1 ~ 

: : : I I 
I 

Port Alfred I 0 I X I 0 0 I 
I 

I I I I 
Port Elizabeth ! X I X I X X X I :X 

I I I 

Ca:ee Seal I 
0 

I 
0 

I 
X X I I I 

Range Median ____ _ Range :Median ____ _ 
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fable A2-lf!• Abundances ~or L ,eao1.t1ca expressed b7 meflll 
number ol diY1duala/lOOm3/dep~of water column saapled 
{N70V-nets). Compare with Table Al-l for station number. 

~ 

Durban 

Port Shepstone 

Port St. Johns 

East London 

Port Elizabeth l 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London t 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

i 
Cape Seal : 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

0 

3 

36 

10 

5 

: 
I 

i 
I 
I 
I 
I 
I 
I 

I 
I 

I 

l 

i 
I 

I 
I 

I 
I 
I 

: 
I 

I 

16 l 
Range 3 to 36 
Median 10 

0 

0 

2 

1 

AUTUMN SURVEY 
Neritio Stations 

i i i 
1~1 I I 

I 
I 

_L 

I 
I 
I 

i 
I 

--'-
I 
I 
I 

I I 
I I 

_1 I 
I I 

0 I I 
I I 

i I 
0 I I 

I I 

0 I 0 I 
I I 

Range <.1 to 2 
Median l 

Oceania Stations 

0 

1 2 3 4 1 2 3 4 

: : : I I 

20 8 13 
I 
~l 

I 
I I I I I 

I i i 
.l...l 

I <l i 
20 ~ I I 1 I I 

J I I 
I I I I I 

17 I I I e 2 I <1 I 
I I I I I 

: I : ! I I 

41 
I 

0 -<.1 I <l I 
I I I I I 

I I i 
~1 

I ' i 
10 l I I 3 I 0 I 

I I I I I I 

10 I I I 0 I ~1 I 0 I 
I I I I I j_ 

: I : : : I 

4 41 
I ~l 2 0 

I 
2 I I I I I I 

I I I 

6 : 10 : 13: 3 
Range· 3 to 41 Range< 1 to 13 
Median llt Median :$.1 

: 
I 

I 

: 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

i 
I 

-1 

I 

_I 

! 

---' 

1 

Durban 87 

Port SheEstone 0 

Port St. Johns 0 

Bashee I 0 

East London 0 
I 

Port Alfred 0 

Port Elizabeth 7 

CaEe Seal 0 

WINTER 
Neritio Stations 

i 
I 

I 
I 

I 

I 

2 3 4 
i I 

I 
_ _L --'-
I 

l I 

: 
I 

i 
I 

I 
I 
I 

: I 

6 I 

I 

0 ! I 

I 

0 I .3 5 I 

Ran e;e l to 87 
Mad ian --;G::r---

SURVEY 

1 

5 

1 

1 

l 

2 

4 

Oceania ?tF~tions 

~ 

_l 

: 

2 3 4 
~ i 

0 .-<1 I 

I 

4 _1_ _Q_J 
I 

<1 9 
I 
I 

! 
I 

0 0 I 

I 

1 _l 7 I 
_L 

I 

0 0 
I 
I 

: i 
5_._ < l I 1 

Range< 1 to 9 
Median 2 

I 

i 

I 

.1 

I 

I 
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~able i1.2-lf1· Abundances for K. pacifica expressed by 
number ol ndiViduala/ho.ul/10 minutes (NlOOB-neta ). 
Compo.re with fable Al-l· for station numbers. 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 
I I I --. I 
I I I I I 

Durban I I I 1 I 1 I 
I 

I I I I I 
Port Shepstone I l I ~ ~ I 

I I I I I 
I I I 0 I 0 I Port St. Johns I I I I I 

: I T f : I I 
East London I I I I ! 

I I I I I 

Port Elizabeth : ~ l. l 1 : 0 : 0 

4 

: 
I 

I 

l 
I 
I 
I 
I 

I 
I 

I 

~ 0 
Range ____ _ Range ____ _ 
Median ·---- Median. ___ _ 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I : I I I I I 
I I I I I I 

Durban I I I J 0 I «) I 1 I 
-. I i I I I I I I 

Port Shepstone I l I I 0 I 0 I 1 I 
I I 

I I I I I I I 
I I I I 

1 
I 

' 
I 

0 
I Port St. Johns I I I I I I I 

I I I : : I I 
I I I I I 

Bashee I I I I l. I 0 I 1 I 

I I I I I I I 
East London ! ! I I 1 I 0 I 0 I 

I I I I I I I 
I I I I 

2 
I 

2 
I 

0 : Port Alfred I I I I I I 
T I 

,. T I I I 
I I I I I I 

Port Elizabeth I I I I l I J 1. 0 I 0 
I I I I 

Cape Seal l I l. l 0 ! 0 
Range Range l :to s 
Median Median l! 

-. 
I 
I 

I 

l 
I 
I 
I 

I 
I 

I 

l 

I 
I 
I 

i 
I 

...... 

I 

I 

; 

i 

---' 

1 
I 

Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
Bashee ! 

I 

East London I 
I 

T 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

Cape Seal I 
I 

WINTER 
Neritic Stations 

i 
! 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

2 3 4 
I i I 
I I 

I I 

: : 
I I 
I I 
I I 
-. 
I I 
I I 

I I 

l I 
I ,. ,. 

7 
I I 
I I 

I I 

3 I I 

I I 
I I l I I 

Ran e;e 3 to 7 
Median-~--

SURVEY 

1 

1 

1 

0 

l 

l 

l 

Oceanic Stations 

I 

I 

2 3 4 
! 

0 2 

0 c 

0 0 
T 

0 0 

0 i 2 
I 

0 
I 

0 I 

I 

l 3 I 7 

Range 1 to 7 
Median -~:----

I 

T 

i 



• 

Table A2-l~- Abundancea for Kin&acifica expreaaed b7 
number ol dividuala/haul/10 m tes (NIOOB-neta). 
Oompare with fable Al-l tor station ttumbers.· 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 
: : : i : Durban I 0 I I I 0 I 

I I I I I 
Port Shepstone I I I I I 

I _l _l I I 
I I I I I 

Port St. Johns 
I 

l 
I I 

0 I 2 I 
I I I I I 

I I i i i 
East London I 0 I I 0 I 0 I 

'-

I I I I I 

i 
I 

I 
I 
I 
I 
I 
I 

; 
I 

I 

Port Elizabeth I 0 l 0 l 0 I : 0 l L I 

Range Range 
Median Median 

AUTID.1N SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 

Durban 0 

Port Shepstone 0 

Port St. Johns 

Bashee 0 0 

East London 

Port Alfred 

Port Elizabeth 0 4 4 0 

Ca e Seal 0 0 0 
Range Range l :to 
Median Median l 

4 
1 
I 

I 

: 
I 
I 
I 

; 
I 

I 

0 : 

4 

l. 
I 
I 
I 
I 

' I 
I 
I 

---' 

1 

Durban 0 

Port SheEstone 0 

Port St. Johns 0 

Bashee I 0 

East London 1 
I 

Port Alfred 0 

Port Elizabeth l 

CaEe Seal 

WINTER 
Neritic Stations 

i 
I 
I 

I 
I 

I 

I 

~ 

2 3 4 
i I 

I 

I 
I 
I I 

: 
I 

i 
I ,. . 
I 
I 
I 

: ~ 

2 I 

I 

l ! • 
I 

0 I 0 2 I 

Range 1 to 2 
Median _ _..,1 __ 

SURVEY 

1 

0 

0 

0 

7 

0 

0 

Oceanic Stet ions 

I 

~· 

~ 

. 

2 3 4 
! 

l 0 . 
0 _i 1 

0 3 
! 

l 0 

1 i 0 I 

0 0 
! 

2 

Range 1 to 7 
Yedian _...,1..__ __ 

I 

l 

I 

__;_ 

i 

.-

--'-
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Table A2-l49. Population composition of K. pacificn 
for all nets used. Relative abundances are enclosed 
by p&rentheaes. BlOOB'a oceanic only. 

Neritic Area Oceanic .. A.r~a 
w· • > 

~ H~ ~~ 
H~ :>:. H~ §~ ?-!:>:. 

(])Q) a> a> r-Ia> 

~~ 
a> a> r-Ia> 

;~ ~~ r-1~ t> +>I> r-11> 
+>~ .,q;::5 ~~ S::::?-1 ·<:11?-1 
::5::5 ·M ;::5 ·.-1 ::l .. · ;::5 

{/){/) .,qw ~w UJ UJUJ .,qw ~UJ UJ 
. ·~· - .... . . .. 

•. . -N70V-nets .. 

g5.7~ 94. 5~ !96.4~ 8l5~ !}J.~ 
Adults {22] {52} (33) !U07l

1 (6) (71) . ~~36) 

~ ·~ it¥ 1t9~~ ·t§f! . 
Juveniles (0} (0) (0} 

NlOOB-iiets 
.. _,.. __ . ·- . .. .. 

.,~1~ aa.6~ ... 
. -~ .. -· .. (4) . (37} {6B} Adults 

~ . •''· .. 

Juveniles (0) t#· : {0) ti1~ 
NlOOH-nets 

t~f1 trz.~ .. 

Adults (1) (5) '(7) . (13) (3) (16) . {)2) 
.. 

'·'-::'.,.· ., .. .. 

~ -~ 
· ... ' . 

Juveniles {0) . (0). (0) I ,(0) .. . (0) l (0) 
- .. 

.. 
•· 

J. 



!able A2-l,O. Abundaneee for acbU. t . L paei.:tica expreaee4. 
b7 aeaa nuaber ot iadividuale/100.3/dep'h ot water colu.n 
eaapled (170Y-n•'ts). Coapare with !able Al-l for atation 
nuabera. 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal l 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 

i 
0 I 

I 

3 I 
I 
I 

36 
I 
I 

I 
10 I 

I 

5 : 

i 
I 

I 
I 

I 
I 
I 

I 
I 

I 

15 : 
Range 3 to 36 
Median_.-1~0:...__ 

0 

0 

2 

1 

AUTUMN SURVEY 
Neritic Stations 

i ..<.1 : : 
I I I 

I I I 

l I I 
I _j_ 

I I I 
I 

0 
I I 

I I I 

i j : 
I 0 I I 
I 

I I I 

: 0 J 0 I 0 _I 

Range 5. -to 2 
Median_ .... l __ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : I 
I 

8 20 I I J 

i I I 

"'1 20 I I I 
I 

I I I 

17 I I I 8 I I I 

: : : 
41 I I I 0 

I I I 

10 I I I 3 .i I I 

I I I 

5 I I I 0 I I I 

: I : 
)i 

I ..<:1 4 I I I 

I I i 
6 I 10 ! 13 ! 3 I 

Range 3 ta ,, 

I 
I 
I . 
I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I I 

7 
I .C.l I 
I I 

I i 
.Ll 1 I I 

I 

2 ~1 I 
_L 

: 
""-1 ""l I 

.£.1 ' I 
0 I 

I 
~l 0 I 

I 
I I 

2 0 
I 

2 I 

Range -< 1 to 8 
Median L.. l. 

: 
_! 
I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
J 
I 

J 
I 
I 
I 

I 
I 

i 

Median JJ.i 
---' 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4. 1 2 3 4 

Durban 

Port Shepstone Q 

Port St. Johns 

Bashee 

East London 

Port Alfred 0 

Port Elizabeth 

Ca e Seal 0 

6 

0 

0 

I 
I, 

Range 
Median :J 

..l..l 9 

Range <.. 
to 8Y :Yedian ~ :fie g 

6 2 
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Table A2-15l., Abundances for juvenile K. pacifica 
expressed by mean number of individuals/100m3/depth 
of water column sampled (N70V-nets). Compare with 
Table Al-l for station numbers. 

S UMMF'..R SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: i : i i 0 0 0 Durban I I I I I 

I I I I I 
Port Shepstone I 0 I I I I 

I I I I 
I I I I I 
I 0 I I 0 I 0 I 

Port St. Johns I I I I I 

i 0 I i 
0 i 

0 
i 

East London I I I I I 

I I I I I 

Port Elizabeth l 0 l 2 l 0 I 0 : 0 
I 

4 

i 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 0 
I 

Range ____ _ 

Median 
Range Media_n ___ _ 

----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : : I I I 
I 

6 
I 

0 
I 

Durban I 0 I I .I 0 I I I 

i . 
i i I I I I 

Port Shepstone I 0 I I I 0 I 0 I 0 I 
I L _ _L 

I I I I I I 

Port St. Johns 
I 0 I I I 0 I 0 0 I 
I I I I I I 
I : : I : I 
I 0 I 0 0 0 I 

Bashee I I I I I I 

I I I I I I 
East London ~ 0 I I I 0 I 0 0 I 

_l_ I 

I I I I I I 

Port Alfred 
I 5 I I I 0 I 0 0 I 
I I I I I J 

: : I : : I I 

0 4 I 0 0 0 I 
Port Elizabeth I I I I I I 

i I I I 

Cape Seal . I 0 I 0 l 0 ! 0 
I I 

Range 4 to 5 
Median 4?i 

Range Median ____ _ 

I 
I 
I 

I 

_! 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

I 
! 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

l : 
I 

I 
I 
I 
I 
I 
I 
I 

----' 

I 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

i 
Bashee I 

I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Ce.Ee Seal 
I 
I 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
i 

0 I 

I 
0 I 

I 
0 I 

I 

0 I 

1 
I 

0 I 
I 

: 0 I 

0 I 
I 
l 

I 
0 I 

I 

i i 
I I 

I I 

. ! l 
: I 

I 
I I 

i I 
I I 

I I 
I I 
l I 

: I 

0 I 
I I 

0 
I I 

l ! 
I I 

0 I 0 I 0 
I I 

Range----
Median ----

0 

0 

0 

0 

0 

0 

Oceanic Stations 
2 3 4 

I I : I 

0 0 I . 
I 

i 0 i 0 I 
_ _l 

I 

0 0 I 
I 

! i T 

0 0 I __;_ 

I 

0 0 I 
j_ I I 

I 

0 0 I 
I 

0 0 
i 

0 I 

Range :Median ____ _ 
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Tabl.e A2-l52. Abundance:... for u.du1t K. nucif'ica exnre.Jaed 
by number of individuuJ.a/hLul/10 .minutea F!lOOB-neta). 
Compare with Table Al-l for Qtation numbera. 

: 
Durban I 

I 
Port Shepstone I 

I 
I 
I 

Port St. Johns I 

I 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 
Port Shepstone I 

I 
I Port St. Johns I 
I 
I 

Bashee I 

I 
East London ~ 

I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal ! 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: I • : : 1 

I 
l I I I I I 

I I I I I 
I J ~ ~ l 
I I I I I 
I I 0 I 0 I I 
I I I I I 

I I : I 
I I I 
I I I I I 

I I I I I 

l .l l 1 ~ 0 : 0 1 0 
Range ____ _ Range ____ _ 
Median ·---- Median ·----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I 
I 
I 

I 

~ 
I 
I 
I 

: 
I 

I 

--~ 
I 
I 
I 

l 
I 

I 
I 

I T I 
I J 

I I 
I I 

I I 
I I 
I I 

: -r 
I 

I I 

I I 
I ! 
I I 
I I 
I I 
I : I 
I I 

I I 
1 I 0 ! 0 

Range----
Median 

0 

0 

l 

]. 

1 

2 

3 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I -r 
I 
I 

I 

5 1 
I 
I . i 

0 1 I 
I 
I 

3 0 I 
I 
I 
I 

0 1 I 

I I 
0 I 0 I 

I I 

2 I 0 : I 

: I 

3 0 
I 

0 I I 

Range l to 5 
Median lf 

-. 
I 
I 

I 

l 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

i 
I 

-1 
I 

: 
I 
I 
I 

I 
I 

i 

... 

----------' 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Bashee ! 

I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

i i I 
I I I l 
I I I 
I l l 1 
f : I 
I I 

0 I I I 
I i I I 

: I I 3 
I I I 
I : I 1 I I 
I : I 
I 

7 
I 

I I I 

I I i 
! 3 I I 1 
I I I 
I I I 3 I I I 

Range 3 to 7 
Median _3 __ _ 

: 
I 

i 

T 

--. 

I I 

0 2 

0 I 0 I 

0 0 
I 

0 0 

0 I 2 I 

0 0 
~ 

1 3 7 

Range l to 7 
Yedian 11\ -=......._ __ 

I 

i 

I 

i 

I 
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Table A2-15J. /~bundUtcoJ for juvenile V. pc.cifico. 
cxpreJscd bf nunbor of individua1~/h~ul7lo ninuteJ 
(I1100D-noto J. Coopuro \11th ~ablo .. ~1-1 for ota.tion 
nunbera. 

T 
I 

Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

1 
East London I 

I 

Port Elizabeth : 

: 
Durb9ll I 

I 

Port Shepstone ~ 
I 
I Port St. Johns I 
I 
I 

Bashee I 

I 

East London ! 
I 
I Port Alfred I 

1 
Port Elizabeth I 

~ 

I 

Cape Seal ! 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee ! 
I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : ~ I : I 
I I 0 I 0 I I 

I I I I I 

~ I ~ I I 
I 

I I I I I 
I I 

0 
I 

0 
I I 

I I I I I 

: i f i i 
I I I I I 

I I I I I 

: 0 l 0 : 0 : 0 I 0 I 

Range ____ _ Range ____ _ 
Median Median ----- -----

AUTmm SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I : : I 
I I J [) 

I I I 

~ I I .) 
I I I 
I I I 
I I I () 
I I : I I 
I I I (J 

I I I 

~ ! I 0 
I I I 
I I I 

0 I I I 

l : : 
I I I 1 
I I I 

! 0 ~ 0 : 0 
Range Median _____ __ 

WINTER SURVEY 
Neritic Stations 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I I 
I I 

0 I D I 

i I 

0 I n I 

I I 

0 
I n I 
I I 

I : I 
0 I .) I 

I I 

0 I 0 I 
I 

I I 

0 
I 

0 
I 

I I 

: I 
I 

0 1. 0 I 0 

Range -------
Median -------

Oceanic Stations 
1 2 3 4 1 2 3 4 

i i i I I ! 
I I I n 0 () _, 
I I I 
I : : () 0 0 I I I 
I I I 

() I I I Q a 
I 1 I 
I I I n 0 n 
I I I 
I : I 

() n i n I I I 
I : I 
I I 
I 0 I I 0 0 
I I I 

! ! 

I n I I 

"' f) n A 
I I I 
I I I 
I I I 0_ 

Range ------ Range 
Median ------ ~edian -------

I 
I 
I 

I 

: 
I 
I 
I 
I 
I 
I 

I 

: 

I 

i 

i 

--. 

. 
i 

I 

i 

I 
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To.blo L2-154. ll.btmdnncc.J for U<lul t K. pccii"icu mtproJ;:.cd 
by nnnbor of individu.ula/h;..o.ul/10 ninu.toa (';lOCH-not:J). 
Oom9cro Pith ~blG Al-l for ~tution numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: : : I : : I 

Durban I 0 I I I 0 I I 

I I I I i I 
Port Shepstone I l ! ! I I 

I I 
I I I I I I 
I 

1 
I I 

0 
I 

2 
I I Port St. Johns I I I I I I 

I : : I 
I I I 

East London I 0 I I 0 I 0 ! I 

I I I I I I 

4 

Port Elizabeth : 0 : 0 J 0 ! l 0 J 0 

Range Range 
Median Median 

AUTmm SURVEY 
Neritic Stations Oceania Stations 

2 3 4 1 2 3 4 

Durban 0 

Port Shepstona 

Part St. Johns 

Bashee 0 
' I 

East London () I 

Port Alfred 

Port Elizabeth 0 5 

Ca e Seal () 

Range Range l :to 6. 
Median Median 

I 
I 
I 

I 

_: 
I 
I 
I 

I 
I 

I 

l 

;1: 
---' 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 
.-
I 

Bashee ! 
I 
I East London I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal I 
CaEe I 

WINTER 
Neritic Stations 

1 
i 

() I 

I 
I 

Q I 
I 

() I 
I 

I 

0 ! 
I 
I 

l I 
I 
I 

0 I 

I 

1 I 

I 
I 
I 

2 3 4 

i I 
I 

I I 

I I 

l : 
: I 

I 
I I 

i I 

!. I 

I I 

: I 
I 
I 

I I 
? I I 

I I , I ! 
I I 

Q 
I 
I 0 

I 
I 2 

Ran~e ~~~~~ 
Median 1 to 2 

1 

SURVEY 

1 

(\ 

" 
() 

'1 

n 

n 

Oceania Stations 

-r 

--. 

2 3 4 
I : , (\ I 

i 
0 l 

I 
I 
I 
I 

n 'l I 
! - : , () I 

I , j 
I n I 
I 
I 

() (\ I 
~ i 

~ I 

Range 
Mad ian 1 to 7 

-~lt---

I 
I 
I 

--. 
I 
I 
I 
I 

T 

i 

I 
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fable A2-155. Abunduncco for juvenile K. p~cifica 
cxpro~jod b1 nunbcr of indiv1dualo/hLul7lO DinutcJ 
(ITJ.OOFJ-noto). Co:npo.ro Pith '1ablo : .. 1-1 for utution 
nunbero. · 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 

Port Shapstone ! 
I 
I 

Port St. Johns I 
r 
I 

Bashee I 

I 

East London I 

I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal ~ 

I 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee l 
I 

East London I 
I 

i 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritia Stations Oaeania Stations 

1 2 1 2 3 4 
: : I : : I 

0 I I I 0 I I 
I 

I I I I I 

~ I l I I 
I I I 

I I I I I 
I I I 

0 
I I 0 I I 0 I I I 

: I 1 i I 
0 I I 0 ! 0 I I 

I I I I I 

0 l 0 I 0 l : 0 I 0 I I 

Range ____ _ Range ____ _ 
Median ---- Median ·----

AUTUMN SURVEY 
Neritia Stations 

1 2 3 4 

: 0 I 

I 
0 I 

I 

0 I 
I 

: Q I . 
I 

0 l 
I 

0 I 
I 

: 
"" I v 

I 

0 : 

: I 
I 

I J 

I I 
I I 

I I 
I I 
I I 

: -I 
I 

I I 

I I 
I I 

I I 
I I 
I I 

: I 
I 

0 I I 

I I 

0 I 0 : 0 I 

Range----
Median ----

Oceania Stations 
1 2 3 

I 

0 I 
I 

I 
0 I 

I 

0 I 
I 

I 

0 
I 
I 

I 
0 I . 

I 

0 I 
I 
I 
I 

1 I 

I 

0 I 
I 

I 
0 I 

.L 

I 

0 I 
I 
I 

0 
I 
I 

I 
0 ! 

I 

0 
I 
I 

: 
0 1. 

Range 
Median 

0 

0 

0 

0 

0 

4 
I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 

! 
I 
I 
I 
I 
I 
I 0 

----
WINTER SURVEY 

Neritia Stations 
1 2 3 4 

I 
n I 

I 

0 
I 

I 
I 

0 I 

I 

0 ~ 
I 

0 I 
I 

-: 
0 I 

I 

0 ~ 
I 
I 
I 

I i 
I I 

I I 

l : 
: I 

I 
I I 

I I 
I I 

I I 

: I 
I 

: I 
I 

0 I I 

I i 
0 ! I 

I I 

0 
I 

0 
I 

0 I I 

Range----
Median----

Oceania Stations 
1 2 3 4 

I I ! I 

0 I 0 () 

n i 0 i 0 _j 

0 () 0 
T I I 

0 0 0 

0 0 I 0 

0 0 

0 0 

Range :Median ____ _ 

I 

; 

i 

; 

I 
I 
I 

1 
l 
I 

: 
I 
I 
I 

--. 

. 
_j 

! 

~ 

i 

I 

; 

i 
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!fable A2-156. Presence (X) and absence (0) of s. robustaL 
1erox acoor3ing to all nets used (N70Vd, NlOO~a, !166Hs). 
Ca.mparL with Table Al-l for atation numbers~ 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
I : : i ; i 

Durban X I I 0 I X I I 

0 i I I I I 
Port Shepstone : I I I I 

I I _L 
I I I I I 

Port St. Johns X I I 0 I X I I 
I I I I I 

I : : i i i X X X East London I I I l I 

X 
I 

X 
I 

X I X I X I X Port Elizabeth : : I l I 
I ~ _l 

Range Median ____ _ Range Media_n ___ _ 

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : : I I 

X X X I X I 
Durban I I I I I I 

I I i I I i 
Port Shepstone I X I I I X X I X I 

I I 

I I I I I I 

Port St. Johns I X I I I X X I X I 
I I I I I ..1 
I I I : ! I : I X I I X X I X Bashee I I I I I I 

I I i : i 
I 

X 
I 

X X X' I East London : I I I I • I 
I 

I I I I I I I 

Port Alfred 
I X I I I X I X I X I 
I I I I I I I 

i : : : : : I 

X X X v X I X Port Elizabeth I I I I I A I I 

I 
X 

I 
X 

I 
X 

I 
X Cape Seal I I I I 

1 I 1 _L 

Range Median ____ _ Range Median ____ _ 

: 
_! 
I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 

_i 

_j 

i 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 

---1 

WINTER SURVEY 
Neritio Stations Oceanic StAtions 

1 2 3 4 1 2 3 4 
i ! ~ ! ! I 

X 
I 

X 0 X Durban I I 
' 

I I : 

Port Shepstone X I I X X X 
I _l _j_ ..l ~ I _j_ 

: 
Port st. Johns X I X X X 

I ! I 

Bashee 0 I X X X 
I 

0 I X .. ~ X East London I A _l 1 ..l 
I I : I 

0 
.,,,. 

X Port Alfred XI A 

I ! ~ I 

Elizabeth 0 0! """ ~( TO' X Port i I 
1' .. "'· 

I 

Cape Seal 0 0 I X X I 

Range -----Median 
Range :Median ____ _ 

----



!able A2-15J. Abundances for 5 •. ro~~sta ~erox expreaJed by 
mean number of individuals/lOOm depth o water column 
sum.pled (N70Y-netd). Compare with Table Al-l for atation 
numbers. 

~ 

Durban 

Port Shepstone 

Port St. Johns 
I 

East London 

Port Elizabeth L 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London l 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

SUMMER SURVEY 
Neritic Stations 

1 2 
~ 

74 : 
I o: 
I 

57 I 
I 

5 
I 
I 

I 

16 t 

i 
I 

I 

: 
I 
I 
I 

i 
I 

I 

24 : 
Range 5 'to 7 4 
Median 24 

Oceanic Stations 
1 2 3 4 

i 
0 I 

I 
I 

_l_ 

I 

0 I 
I 

6 
I 
I 

I 

4 I 
_l_ 

i i 
2 I I 

i I 
I I 

_j_ _j_ 

I I 

1 I I 
I I 

i 
0 

I 
I I 

I I 

6j.<\l I 
_j_ 

Range<' 1 to 7 
Median 4 

4 

----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

I : : I I 

33: -< 1 8 I 1 I 
I J I I 

I I I i 
5 

I 
0 I I I 2 11 I 

I I I I I 

0 I I I 5 3 I 0 I 
I I I I I 
I : : I I : 35: 3 5 I l I I I I 

10 ! I I 
J 0 

I 
0 

' i 
I I I J 

I I I I I I 
01 I I l I 0 :~1 I 

I I I I j_ 

: I : : ! I 

2l. I 1: ~ 1 I 3 01 I I 2 I I 

I I I 

32 ~ 10 I 10 I ~1 1 _j 

RangEt<..l to 35 Range<-1 to 8 
Median l~i Median 2 

: 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 

I 

J 

! 

---' 

. 
Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

Cape Seal 

WINTER 
Neritic Stations 

1 
I 

17 I 

I 
01 

I 
0 . 
0 

0 
I 

0 

o_i 

0 

2 3 4 

i ! 

I 

I 

l _l 

: 
I 

I 
I 

I 
I 
I 

~ I 

1 I 

I 
0 I 0 2 

I 

0 : 0 2 

Range 1 to l7 
Mad ian __ 2...__ __ 

SURVEY 
Oceanic StF~tions 

1 2 3 4 
! ~ ! I 

<-l 0 0 

0_1_ 2_1_ 0 _l 

1 '<1 2 
I I 

0 0 0 

-<1 0 1 .-<1 1 _l_ 

0 0 
! I 

12 9 4 8 

Range ..( 1 to 12 
Median 2 
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T~ble ~2-lfg· Atundancea for s. robu3ta ferox expreaaed by 
number o? diVi.du&.l.s/haul/10 minutea !l ... o:s-neta). Compare 
with Table Al-1 tor station numbers. 

~ 

Durban 

Port She :est one 

Port St. Johns 
! 

East London . 
Port Elizabeth I 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London : 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

i 
Cape Seal : 

Durban 

Port She:estone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

: i 
I I 0 
i I 
I 1 
I I 
I I 

0 I I 

I i 
I I 

I I 

1 50 I 8 
Range -----Median ----

AUTUMN SURVEY 
Neritic Stations 

i 
I 

I 

: 
I 
I 
I 

i 
I 

I 
I 
l 

i i 
10 I I 

I I 
I I 
I _j_ 

I I 

27 I I 
I I 

i i 
I I __._ 

I I 

13 l 2 I 2 _j_ 

Range 2 to 27 
Median 9 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

J 
I 
I 
I 

: 
I 

I 
I 
I 

: : 
I J 

I i 
I I 

I 

I I 
I I 
I I 

: : 
I I 

I i 
! I 

I I 
I I 
I I 
I : I 
I I 

I I 

0 : 5 l 27 
Range 5 to 27 
Median 16 

ll 

9 

5 

3 

2 

9 

15 

WINTER SURVEY 

I 

~ 

I 
I 
I 

: 
I 

I I 

19 I 
0 

I 
I I 

I I 

33 I 80 I 
I I 

I 

8 3 I 
J 

: 
3 2 I 

~ ' i 
3 3 I 

I 

I 

8 4 I 
_j_ 

! I 

13 8 I 8 I 

Range 2 to 80 
Median 8 

Neritic Stations Oceanic StRtions 
1 2 3 4 1 2 3 4 

i i i ! ! ! 
I I I 6 0 2 

--' 

I I I 
I I : l 0 3 I I ..1. I _j 

: I 
I l 0 0 5 I I 

I ! 
I 8 2 25 
I 
I 4 4 19 I _1 _j_ 

I I I 

0 I l.O 0 I 

i ! ! 

i 0 ! i l.2 12 8 15 
I 
I 1 I 

I 
I 
I 

I 
I 

_j 

I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

I 
I 

-' 
I 
I 

__j 

I 
I 
I 

I 
I 

J 

! 

I 

..1. 

I 

_j_ 

• 

Range ----- Range 1 to 25 
Median ---- :Median 7 



: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

i 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

~ 

Durban 
I 

Port SheEstone 

Port St. Johns 

Bashee 

East London 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 
I 

Cape Seal I 
I 
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SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 

l 
: i 
I I 

I I 
I I 
I I 

I I 

12 I I 
0 I I 

I i 
0 I I 4 

I I 

0 : .7 I 3 I 

Range 1 to 47 
Median 12 

AUTUMN SURVEY 
Neritic Stations 

1 

: 
li I 

I 

27 I 

I 

24 I 
I 

: 
17 I 

i 
14 I 

I 

l I 
I 

: 
l I 

I 

1 I 
_j 

2 3 4 

: : 
I .I 

I I 
I I 

I I 
I I 
I I 

: I 
I 

I I 

i I 
I I 
I 

I I 
I I 
I I 

: I 
I 

9 I I 

I I 

3 I 15 l _L 

Range 1 to 27 
Median l# 

1 

A 

5 

5 

5 

l 

4 

ll 

20 

WINTER SURVEY 

~ : : 
I 5 I I 

I i I 

l l : 
I I I 
I 38 I I 
I I I 

I I ; 
I 3 I I 

I I I 

: : 15 I 7 j 

Range ) to 38 
Median 5 

Oceania Stations 

I 
I 
I 

I 
I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

2 3 4 
I I 
I I 

48 I 0 I 

i I 

12 I I 

I I 

17 I 5 I 
I I 
I : 

7 
I 

18 I I 

I ' I 
l2 ! 0 J 

I I 

4 I : I 

: I 

35 
I 

38 17 I I 

Range 1 to 48 
Median 9 

Neritic Stations Oceania Stations 
1 2 3 4 1 2 3 4 

0 

1 

l . 
0 

0 
: 

0 I 

I 
c 1 

I 
I 
I 

I 

I 
I 

I 
I 
I I 

: 
I 

I 

I 
I 

I 
I 
I 

: I 

0 
I 

I I 

I i 
0 I I 

I I 

0 I 2 I 
I I 

Range 1 to 6 
Median --l:=1..3!--

I 

1 

0 .I 

1 
~ 

0 

6 

2 

6 

I : 
0 0 I 

I 

0 i 9 I 

I 

0 6 
I 
I 

: 
3 l. I 

I 

4 0 I 
I I 

I 

6 7 
I 
I 

i 
2 I 

Range 1 to 9 
:M'ed ian ----:!)t--

: 
I 

I 

: 
I 
I 
I 

I 
I 

I 

l 

J 

_i 

I 

--. 

i 

! 

I 

-. 

l 

T 

_i 

r 



T::...ble '2-160. PopuL,tion co;a~ooi tion of ::;. robu . .;ta/ 
fcrox for ~11 rs.ets u~ed. uel t' · d ..., n : ~ ~ Ve :;,.;..Oun .. :.OC C.; '"re 
enclcded by ::Lrentt:.eses. Nl,J s•.) oce; .• .nic only. 

Neritic Area Oceanic Area 
U2 U1 

$-!~ §~ H~ ~ $-!~ 

§~ 
H~ ~ 

Q) (l) Q)Q) ria> Q)Q) Q) Q) ria> 

§~ ~~ ril> 
§~ 

.Pl> ril> 
.p~ ~H .PH ~ H <tlH 
;3 ~ . ·.-! ;3 ;3 :3:3 ·n :3 ;3 

U)if) <tjU) ts:m rn rnrn <tjU) :s=rn U2 

N70V-nets 62.b. 163.2 6o :Jt 62.6' 
~ 

J,'' r r 17.9 32.4 ... /• o.o, 
{27} IU4J {6} 1{'5'i) I {26 j (10) (5b) Adults 

137 ·:J 136. t. ~- ~- l&f 47.6 % 82.1/ 67.6 •"'- {i4). 34<, 
Juveniles (16) (14) \2~')} J (4o) ~Ili) 

NlOOB-nets 

thlL f-Ih 44 ,. ' 
*-~ 

. • 'J:· . 
) (150 ' Adults d) ' 

6~.). 6 mh ~j(). 4 62. y_: 
Juveniles 

{ H, \ 
) {131} \J97J -(;it~ 

NlOOH-nets 
6 ). 3 56. 2· tV .. 59.4. 41.9 42.5 ;. 3~27 

... 7 1 \.) • • .J' ":,) . . 
Adults {3t:5J . (771 1o1 {123 (1 J4D (?.I, ) {155J 

36.7 4J. 8' 2(1. j}:. 4C 6 6.4. ,.,, 
t~4i) 42~9 57.5 .J. nm-Juveniles {22) !, 6 ,') {2) (b4) {lo) 121·:) I 

J 
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~aele A1-l61. Abundances for adult S. ro~ata ferox 
expressed by aean nuaber of individua s 3 dep~h 
of water coluan saapled (170Y-neta). Coapare wi~h 
!able Al-l for station nuabers. 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth I 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

67 

0 

16 

0 

10 

: 
I 

I 

: 
I 
I 
I 

I 
I 

I 

J 

: 
I 

I 
I 

I 
I 
I 

: 
I 

17 I 

: 
Range 10 to 67 
Median 16f 

0 

0 

3 

2 

AUTmm SURVEY 
Neritic Stations 

i 
I 

I 
I 
L 
I 
I 
I 

i 
I 

-'-
I 
I 

_l 

: : 2 I I 

I I 
I I 
I 
I I 

7 I I 
I I 

i I 0 I I 

2 !<1 I 
0 I 

_j _j 

Range <1 to 7 
Median 2 ----

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

13 -<1. I 2 I 0 I 
I I J I I I 

i I I I i I 
1 0 ~ I I 0 I 1 I I 

I I I I I I 

0 I I I l. I 3 I 0 I 
I I I I I I 

: : : : I : 17 <1 1 I 1 I I I I I I 

5 
I I I 

0 
I 

0 
I 0' I 

I I I I I I 
I I 

I I I -< I I <1 I 

0 I I I 1 I 0 I I 
I I I I I I 

: : : "t1 : : I 

0 16 0 ~l I 2 I I I I 1. I 

I I 
26 5 

I 
8 0 : l : 

Range 5 to 26 Range <1 to 3 
M~dian 13 Median 1 

I 

I 

j 

~ 

j 

i 

I 

~ 

1 
~ 

Durban 
I 6 

Port SheEstone 0 

Port St. Johns 0 

Bashee __i 0 

East London 0 
I 

Port Alfred 0 

Port Elizabeth i 0 

CaEe Seal 0 

WINTER 
Neritio Stations 

I 
I 

I 
I 

I 
. 
i 

I 

2 3 4 
I 

! • 

I 

I 

l _l 

: 
I 

i 
I 

I 

I 

l 
..(1 : I 

I 

I 
0 I 

I 

0 I 0 1 I 

Ran g9'(1 to 6 
Median _ _.1 __ 

SURVEY 
Oceanic Stet ions 

1 2 3 4 
! ! ! I 

0 0 0 

0 ..l 2 ..l 0 _j_ i 

1 ~1 2 
~ ~ I 

0 0 0 

-<1 0 _l 
..(1 

..l 

0 0 
~ . ! • 

0 0 
-'- 3 0 

Range ~ 1 -to 3 
Median l 



• 
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Table A2-162. Abundances for juvenile S. robusta ferox 
expressed by mean number of individuals 100m3 dep-th of 
water column sampled (N70V-nets). Compare with Table 
Al-l for station numbers • 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 
I 

Durban 

Port She ;est one 

Port St. Johns 

East London 

Port Elizabeth I 

: 
Durban I 

I 

Port Shepstone I 

I 

Part St. Johns I 
I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

I 

7 
I 
I 

I 

0 I 
I 
I 

42 I 
I 
I 

I 
5 I 

I 

5 l 

: 
I 

I 

: 
I 
I 
I 

I 
I 

I 

7 l 
Range5 to 42 
Median 7 ------

0 

0 

3 

3 

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 
I 

_l 

I 
I 
I 

i 
I 

I 
I 
I 

i : 
0 I I 

I I 
I I 

_1_ I 
I I 

0 I I 
I I 

i i 
0 I I 

-1 
I I 

4 I 0 I 
I I 

Range 3 to 4 
Median 3i 

Oceania Stations 
1 2 3 4 1 2 3 

: : : I I I 

20 0 
I 6 I l 

I 
I I .I I I I 

I I i I I I 

0 I I I 2 I 0 I 3 I 

I I I I 

<~ 
I I 

I I I _4 
I I 

0 
I 

0 I I I I J. 

: I : : : I 
17 I I I 2_ I _4_ 0 I 

I I I I ; i 
_5_ 1 ! I J.. I 0 0 I 

I 

I I I I I o: I I ...<..1 I 
0 0 

I 
I I I j_ 

~ I 

4 

4 

: 
I 

I : 
I 
I 
I 
I 

I 
I 
I 
I 

l 

.J 

J 

J 

: : : : : I 'l Port Elizabeth I 0 I 4 I I l I .1 0 I 
I I I I ! I I I I 

Cape Seal : 6 I 5 : 3 l "1 i 

Range .-<.1 :tg 2Q Range <.1 tQ ~ 
Median 5 Median 2 

---' 

WINTER SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
• i i • ! ! ! I 

Durban 12 l I "-1 0 0 
I I 

Port Sha,Estone 0 I : J 0 _1_ 0 0 ..l l I _1_ 

: 
0 

I 
0 0 0 Port St. Johns I I 

i 
Bashee I 0 1 !- -'-

0 0 0 
I 

East London 0 I 0 0 0 i I .l ..l 
I I : ! 

Port Alfred 0 ,(1 I 0 0 
I 

. : ! • 
Port Elizabeth 1 0 0 I 12 9 -<.1. 8 

I 

Ca,Ee Seal 0 0 I 0 ~1 I 

Range < J to 1 2 RangeL..l to 12 
Median _<..........,1 __ _ :Median 8 
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2cblo /~2-lGJ. ./'J;uncb.nccJ :Zor t.C.ul t '1. 
Ojrvrc-..: . .:cd ~yr nu:Jjor of incliviclu;J.l~/:l-w.;.;:u:....:-::;;.::;~;;.;;;.~~:.=:.:::.;:;..:: 
(!:'10UD-nctJ). Conp..:.ro :71 til :Z:1~1o l:.l-1 

nu:....bero. 

SUMMF..R SURVEY 
Stations 

1 

Durban 0 3 

Port Shepstone 

Port St. Johns 0 3 

East London 

Port Elizabeth l;. 

Range Range 1 to 4: 
Median Median 2·~ 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

2 3 4 1 2 3 4 

Durban 5 8 0 
I 

Port Shepstone 3 14 . I 3L 

Port St. Johns l. 4 1 

Bashee 1 2 1 

East London 1 2 0 

Port Alfred 7 

0 0 
I 

4 4 Port Elizabeth 1. 

Ce. e Seal 3 21 

Range Range 1 to 38 
Median Median 3 

----' 

WINTER SURVEY 
Neritic 

1 2 4 1 

Durban 4 0 2 

Port Shepstone l 

Port St. Johns 0 0 2 

Bashee l 2 3 

East London 2 3 

Port Alfred 0 0 0 

Port Elizabeth 0 1 0 3 0 

Cape Seal 0 

Range Range l :to 4 Median }led ian 2 
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Table A2-164. Abunda.nceJ for juvenile s.. robusta ferox 
expreJ.Jed bf nwnber o:f individu:~L.s/hL~.ul 10 minutea 
{Nl00B-net3). Comp~e with Tuble Al-l for Jtation 
numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

i 
East London I 

I 

I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

! 

Durban 

Port She:2stone 

Port St. Johns 
! 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth 
I~ 

CaEe Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
l i 

0 I I 

I I 
I I 

_l 

I I 
I I 0 I I 

i l 
I I 

I I 

l 21 : 3 
Range ____ _ 

Median 
~----

AUTUMN SURVEY 
Neritic Stations 

~ 
I 

I 

: 
I 
I 
I 

l 
I 

I 
I 

_l 

8 : : 
I I 

I I 
I I 
I I 

I I 

23 I I 
I I 

i i 
I I 

_l 

I I 

ll : 0 I 1 
_l_ 

Range 1 to 23 
Median 8 -----

Oceanic Stations 
1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

: : 
I J . 
I I 
I ~ 
'I I 
I I 
I I 

: I 
I 

I I 

I T 
I I 

I I 
I I 
I I 

: I 
I 

I I 

I I 
0 l 3 I 6 

Range ----
Median 

6 

7 

4 

3 

l 

3 

15 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
i 
I . 
I 
I 

I 

_i 

I 

i I 

I 

I 

t i 

: 
I 

i 
I 

I 
I 
I 

: I 

0 I 

I 

0 1 i 
I 
I 

1 I 

Range----
Median ----

? 

0 

0 

7 

1 

11 

I I I 
I 

12 I 0 
I 

I I I 

I I I 
I 18 I 43 I 

I I I 
I 4 I 3 I 
I I I 

: I : 
2 

I 
1 I I I 

i I ' I 
I 1 ! 3 J 
I I I 
I 7 I 3 : I I 

: : I 

8 3 
I 

3 I I I 

Range 1 to 4 3 
Median 3 

Oceania Stations 

! 

I 

! 

2 3 4 
! ! 

0 () 

0 I 0 I 

Q 3 

0 ?? 

1 i lB_ _l 

10 0 
! ! 

12 6 _l5_ 

Range 1 to 22 
Median _ .... 8""l·it:"--

: 
I 

I 

: 
I 
I 
I 

~ I 

I 
I 

I 

I 

I 
I 
I 

1 
I 

I 
I 
I 
I 
I 
I 

i 

--. 

I 

. 
__._ 

.1. 

I 
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Table A2-165. Abundances for adult s. robu~ta ferox 
expresded by n~nber of individuals./huul 
(fllOOH-nets). Compare with Table Al-l 
numbers. 

I 

Durban 

Port SheEstone 

Port St. Johns 
I 

East London 

Port Elizabeth i 

: 
Durban I 

I 
Port Shepstone I 

I 

I 

Part St. Johns I 
I 

: 
Bashee I 

I 

East London ~ 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

Durban 

Port SheEstone 

Port St. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

: I 
1 I I 

I I 

: I 

I I 

4 I I 0 I I 

i I 0 l. I I 

I I 
0 : 33 l 0 

Range l to 33 
Median 4 

AUTUMN SURVEY 
Neritic Stations 

1 

: 
2 I 

i 
10 I 

I 

16 I 
I 

: 8 I 

i 
7 I 

I 

I 

l I 
I 

: 
1 I 

I 
1 : 

2 
I 

I 

. 
I 

I 

4 
I 

2 : 
Range 
Median 

3 4 
I 

I 

I 

6 
I 19 

1. to 1.9 
5 

1 

1 

0 

1 

3 

1 

4 

2 

WINTER SURVEY 

i : : 
I 3 I I 

I I I 

l I I 
I I 

I I I 
I l.O I I 
I I I 

i i I 

3 I 
I I ! 
I I 

8 
I 

: : I 2 
I 

Range 1 to 1.0 
Median 3 

Oceania Stations 

. 
I 

I 

I 
I 
I 

: 
I 

2 

15 . 
2 l_ 

0 

6 

6 I. 
_1_ 

I 

3 I 
I 

: 
5 I 

Range 
Median 

3 4 
I 

0 
I 
I 

i 
I 

I 

2 I 
I 

: 
4 I 

' I 
0 I 

I 
I 
I 
I 

26 I 
23 I 

1 to 26 
li 

Neritic Stations Oceania Stations 
1 2 3 4 1 2 3 4 

I 

0 I 

I 

1 I 

I 
1 

0 

0 
I 

0 

0 i 

I 
! 

I 

I 
I 

i I 

: 
I 

I 
I 

I 
I 
I 

: : 
0 I I 

I i 
0 ! ! 

I I 

0 
I 

0 
I 

I I 

Ran~e 1 to Q 
Median 

6 

----

! I I 

1 0 0 

6 I 0 I 6 I 

1 0 z 
I 

0 '\ 1 

0 3 L 0 I 

2 5 
., (' .._ v __.. 

Range 1 to 6 
:Median --2.._-

I 

I 

I 

i 

! 

__. 

I 

! 

~ 

I 

I 

_1_ 

...1. 

! 
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Table A2-166. Abundances for juvenile s. robuata ferox 
expressed by nWilber of individuals/haul 0 minutes 
(NlOOii-nets). Compare with Table Al-l for station 
numbers. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

: 
Durban I 

i 
Port SheEstone I 

I 
I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 

I 

Port Shepstone 1 
I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London l 

I 

Port Alfred I 
I 

i 
Port Elizabeth I 

I 

Cape Seal I 
I 

i : 0 I I 

I I 
I I 
I 
I I 

8 I I 0 I I 

0 i I 3 I I 

I I 
0 1 14 : 3 

Range 8 to 1~ 
Median 11 

AUTUMN SURVEY 
Neritic Stations 

1 

: 
3 I 

I 

17 l 
I 

8 I 
I 

: 
9 I 

i 
7 I 

I 

I 

0 I 
I 

i 
0 I 

I 
0 I 

..1 

2 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I. 
I 

: 
5 I 

I 
1 I 

L 

Range 
Median 

3 4 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

i 
I 

I 
I 
I 
I 
I 
I 

I 

9 l 
1 to 17 

7 

1 

3 

5 

4 

2 

0 

0 

9 

1 

~ 
I : 2 I 

I I I 

I I I 

-~ I I 
_l J 

I I I 
I 28 I I 
I I I 

i 0 i I 
I I I 

I I 
7 

I 

: 1 I 5 
1 

Range 2 to ~8 
Median 4 

Oceania Stations 

I 
I 
I 

I 
I 

_I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

2 3 4 
I I 

33 
I 

0 
I 

I I 

i i 
10 I I 

-'-
I I 

17 I 3 I 
I I 
I : I 

14 1 I I 

I I 
6 I 0 ! 

I I 

1 I I 
I J 

: I 

12 9 
I 

15 1. I 

Range 1 to 33 
Median 7! 

1 
I 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

~ 

I 

i 

-I 

~ 

I 

J : 
I 

I 
I 
I 
I 
I 
I 
I 

---' 

i 
Durban I 

Port Shepstone 

Port St. Johns 

Bashee 

East London 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Cape Seal _: 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 
I 

0 I 

I 

0 I 

I 
0 

I 
I 

i 
0 ! 

I 

0 I 
I 

: 
0 I 

I 

0 I 

I 
I 
I 

I 
I 

I 

: I 

: 
I 

I 

I 
I 

I 
I 
I 

: 1 

0 
I 

I I 

I i 
0 I I 

I I 

0 
I 

2 
I 

0 I I 

Range----
Median ----

Oceanic Stations 
1 2 3 4 

I 

0 

0 __L 

0 
! 

0 . 
0 

_2_ 

I i 
0 0 I 

i 
0 _i 3 I 

I 

I 

0 4 
I 
I 

! : 
0 0 I 

I 

l j 0 I 
I 
I 

4 2 
I 
I 

i 
2 I 

Range 1 to 4 
Yedian ..... 2~---

I 

_l 

r 

....i.. 

_j_ 
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Zo.blc 42-16 • r>rooonoo (J:) cr!d r:.b;;o:noc (0) of 3. botloti 
e.coo:rd n o all no to ucoc1 (t170Vo, f.!l.OO!b, IJl.OOh~). 
Coop~ oith Tablo Al-l for ot~tion nttnbo~. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

I 
East London I 

I 

Port Elizabeth l 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

E9.8t London l 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
1 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : ~ I : 

7. X 0 
I 

I I I I I 

i I I I I 
X I I l : I 

_l _,_ 
I I I I I 

X I I 0 I X I I 
I I I I I 
I i : : 

0 
I 

X X 
I 

I I I I I 

I I I I I 
X l X l X : 0 : X I X I 

Range ____ _ Range ____ _ 
Median ·---- Median ----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: 
0 I 

I 

X I 

I 

X I 
I 

: 
X I 

I 
X I 

_1. 

I 

0 I 
I 

: 
0 I 

I 
X I 

I 

: I 
I 

I I 

I I 
I I 

I I 
I I 
I I 

: : 
I I 

I I 

! I 

I I 
I I 
I I 

: I 
I 

0 I I 

I I 

X : X l X 

Range----
Median 

I 
I 

ii I 

I 
X I 

I 

X I 
I 

: 
lC I 

I 
X I 

l_ 

I 

X I 
I 

: 
X. I 

I I 
I I 

X I ~~ I Al. 

I I 

X I X I 
I I 
I I 

X I 0 I 
I .J. 
I : 

X 
I 

X I I 

I ; I 
0 I X ! I 

I I 

X I X I 
I J 

: I 

X 0 
I 

X I I 

Range Median ____ _ 

: 
I 

I 
I 

_j 

I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

I 
I _, 
I 

J 
I 
I 
I 
I 

I 
I 

I 

J 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 

---l 

i 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port st. Johns I 

I 
Ba.shee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Cape Seal I 
I 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
I 

X I 

I 

X I 

I 
I 

0 I 

0 

X 
I 

0 

0 

0 

i : 
I ! 
I I 
I : I 

: I 
I 

I I 

I I 
I I 

I I 
I I 
L I 

: I 

X 
I 

I I 

I I 

0 ~ ! 
I I 

0 I 0 I X I I 

Range----
Median ----

X 

X 

X 

1.( 

X 

.,., .... 

Oceanic Stations 

~ 

.J. 

! 

2 3 4 
I ~ 

0 X 

0 I X I 

0 lt 
! 

0 X 

0 I 0 

0 0 
! 

~ .. X 0 J\. I 

Range----
:Yedian ----

I 

_1. 

I 

i 

__j_ 
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Table A2-168. Abundances for s. bedoti expressed b7 mean 
number ot individuals/lOOmJ/dep~ of water column aaapled 
(B70V-nets). Compare with ~able J\l-1 for station nuabere. 

Durban 

Port She :est one 

Port St. Johns 

East London 

Port Elizabeth 

Durban 

Port Shepstone 

Part St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Ce._E_e Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I ! : : i : : 266 I 

I I 0 I 0 I I 

I 
I 
I 
I 
I 
I 

I 
I _ _._ 

I 
I 

_l 

: 
I 

i 
I 

I 
I 
I 

: 
I 

I 
I 

.1_ 

I 
I 
I 

: 
I 

I 
I 
I 

10 

94 

0 

5 

i 
I 
I 
I 
I 
I 
I 

I 
I 

I 

l 

I 
I 

I 
I 
I 

i 
I 

I 

21 l 
Range 5 •to 266 
Median 2I 

0 

9 

0 

AUTUMN SURVEY 
Neritic Stations 

I 

l 
I 
I 
I 

i 
I 

I 

: 

I I 

J I 
_l 

I I 

10 I I 
I I 

: I 
l I I 

I I 

0 : 0 I 0 J 

Range l to 10 
Median 9 _ ........ __ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

0 4 I 
4 :~1 I 

I I .I I I 

i I I I I I 13 ~ I I 1 I 0 I 0 I 
-'- -'-

I I I 

~ 
I I I 

61 I I I I 2 I 0 I 
I I I I I I 

: : : : I : 6 0 0 I 1 I I I I I I 

I I I I I I 10 I I I 4 I 0 I 0 I 
_I 

I I I I I I 
0 I I I 0 I 0 I 0 : I I I I I 

: : : I : I 

0 13 0 I 0 0 :<1 I I I I I 

I 
0 

I I 
l 0 I l 13 I 

I 

Range 1 to 61 Range~ 1 to 4 
Median IJ Median it 

: 
I 

I 
I 

_l 
I 
I 
I 

; 
I 

I 

J 
I 

! 

...J 

J 

~ 

...J 

j 

! 

----' 

1 
I 

Durban I 17 
I 
I 9 Port Shepstone I 
I 
I 

Port St. Johns I 0 
I 

Bashee I 0 _I_ 

I 
I 0 East London I 

: 
Port Alfred I 0 

I 
Port Elizabeth I 0 L 

I 
I 0 CaEe Seal I 

WINTER 
Neritic Stations 

i 
I 
I 

I 
I 

I 
I 
I 

I 

~ 
I 
I 
I 

~ 
I 

I 
I 

I 
I 
I 

2 3 4 
i i 
I I 

I I 

: : 
: I 

I 
I I 

I I 
I I 

I 

I I 
I I 
I I 

: : 
4 I I 

I I 
0 I I 

I I 

0 I 0 I 2 I I 

Re.n~e ~ tf' 17 
Median --tlGI'f:i--

SURVEY 
Oceanic Stfltions 

1 2 3 4 

: I : I 

1 I 0 0 I 

I I 

0 I 0 _i 0 I 
_l 
I I 

<1 I 
G 2 

I 
I I 

i ! I 

..c..l I 
I 0 0 I 

I I 

0 I 0 j 0 I 
I I I 

I I 
I 

0 0 
I 

I I 

i • i ..(1 "'-1. IL.. l I 0 

~ 

Range 1 to 2 
Nedian ..e....:::= .... l.:r---
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Table A2-lt£· Abundances for s. badoti exprea4ed by 
number of diViduals/haul/10 minutes (NlOOB-nets). 
Compare with !able Al-l tor station nwabera. 

sm,mER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 
I I : I : I I I 

Durban I I I 2 I 0 I 

I I I I I 
Port She;estone I I l l : I I 

I I I I I 
I I I 

0 
I 

0 
I Port St. Johns I I I I I 

T l I : I I 
East London I I I I I 

I I I I I 
Port Elizabeth ~ l48 l 2 : 0 : 4 

4 

: 
I 

I 
I 
I 
I 
I 
I 

: 
! 
I 
I J I 

Range ____ _ 

Median -----
Range 2 to 4 
Median 2i 

I 
I 

Durban I 

I 
Port Shepstone I 

I 
I 

Port St. Johns I 
r 
I 

Bashee I 

i 
East London I 

I 
I 

Port Alfred I 
I 
I 

Port Elizabeth I 

i 
Cape Seal ~ 

I 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port st. Johns I 

i 
Bashee ! 

I 

London I East I 

i 
Port Alfred I 

I 
Port Elizabeth ! 

I 

Seal 
I 

CaEe I 

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 

1 

I : I 
I I 
I I I 

I I I 

! ! I 

I I I 
I I I 
I I I 

: : -I 
I 

I I I 

I I I 
I I I 

I I I 
I I I 
I I I 

: I I 
I I 

I I I 

I I I 

: 2 : 0 ~ 10 
Range 2 to 10 
Median 6 

WINTER 
Neritio Stations 

2 3 4 
i i I 

I 
I I I 

I I I 
I : l I : I 
I I 
I I I 

I i I 

l I I 

I I I 
I : I 
I I 

i : I 
I 

Ill I I 

I 
I 

I 
I 
I 

I I 

0 ! ! 
I I 
I I 

l I I 

Range 3 tc 11 
Median __....,._ __ 

11 

0 

3 

3 

2 

6 

2 

SURVEY 

1 

8 

1 

0 

l 

0 

0 

I I I 
I 

18 
I 

1 
I 

I I I 
I i i I 
I l ! 3 I 

-' 

I I I 
I 3 I 0 I 
I I I 

I I : I I 
I l I 2 I 

I I I 
I 0 I 0 I 

I I I 
I l I l I 
I I I 

: : I 

1 0 
I 

I I I 

Range 1 to 
Median 2 

Oceanic Stations 
2 3 

: I ! 
I 0 ~ 
I 

: 0 I 1 I 
I 
I 
I 0 Q 
I 
I 0 1 
I 
I 

2 j 0 I I 
I 
I 
I 0 0 -, I ! I 
I 0 2 

4 

2 

18 

4 

n 

1 
I 

I 

_: 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

1 
! 
I 

: 
I 
I 
I 

i 

----' 

I 

i 

_l 

I 
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Table A2-l70. AbundunceQ for s. bedoti expressed by 
number of individuula/b.aul/10 minutes (NlOOH-nets). 
Compare with !able Al-l for dtation numbers. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 
I 

Port St. Johns I 

l 
East London ! 

I 

Port Elizabeth : 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

-T 
I 

Bashee I 

I 

East London I 

I 
I 

Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal l 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
I : I 

0 I I . 
I I 
I l I 

I I 

0 I I 
0 I I 

i I 
0 I I 3 . 

I I 

0 : 7 l 0 
Range ____ _ 
Median -----

AUTUMN SURVEY 
Neritic Stations 

T 
I 
I 

I 

l 
I 
I 
I 
I 
I 
I 

I 

l 

: : 
0 I I 

I I 

l I 
I 

I I 

0 I I 
I I 

j I 
0 I I 

I I 

: l. l 
Range 1 to 3 
Median 2 

Oceanic Stations 
1 2 3 4 1 2 3 

I I : I I I 
I I I I 

0 
I 

0 I I J 0 I 2 I I 

I I I I I I 

2 l I I 0 I 2 I I 

I I I I I I 
I I I 

0 
I 

2 
I 

0 
I 2 I I I I I I 

: : I I I : I I I 
l I I I 0 I 0 I 2 I . ' ' i I I I I I 

5 ! I I 0 I 0 I 2 ! 
I I I I I I 
I I I 

0 
I 

0 
I I 0 I I I I I J 

: I I I : I 
I I I I 

0 I 0 I I 1 I 0 I 0 I 

I I I 

0 l 3 : 5 l 6 

4 -. 
I 
I 

I 

: 
I 
I 
I 

• I 
I 

I 

0 : 

4 

• 
; 

i 

_j 

~8 

Range l to 6 Range 1 :ta a 

1 
i 

Durban I 0 
I 

Port Shepstone I 8 I 
I 
I 

Port St. Johns I 0 
i 

Bashee l 0 
I 
I 0 East London I 
I 
I 

Port Alfred I 0 
I 

Port Elizabeth I 0 
I 

Seal I 
Ca:Ee I 

Median 3 

WINTER 
Neritic Stations 

i 
I 

I 
I 

I 
I 
I 

I 

l 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 

2 3 4 
i I 

I 
I I 

I I 

: : 
: I 

I 
I I 

i I 
I I 

I I 
I I 
I I 

: I 
I 

0 I I 

I I 

0 ! ! 
I I 

0 I 0 I 
2 I I 

Range 2 't:'a a 
Median -~--

Median 2 
---' 

SURVEY 
Oceania Stations 

1 2 3 4 

: I ! J 

0 I n n 
I 

0 l 0 I 0 I i 
I 
I 

0 I 0 Q 
I 

1 I 0 0 
I 

0 I 
I 0 i 1 I i 
I I 
I 
I 0 

I 
I 0 -, ! I 

I I 

2 I 0 ! 
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Table A2-171. Population composition ot G. bedoti for 
ail nets used. Relative u.bundancea are enclosed 'by 
pareathesea. NlOOB'a oce~ic onl7. 

Neritic Area Oceanic Area 
U1 

1-i:>:, ~ H?:, §'~ H~ :>:, H~ 

~~ (]) (1) 'a> (1)(1) ria> (1)(1) (1) (1) ,-l(J) 

§~ +'~ +>> rl> 
~~ 

+>> rl~ 
~H ~H +'H s:l H ~~ 

~~ ·r-i :::3 ~ ~~ ·.-i ~ 
U:HJ) ~U) il: U1 w WUJ ~w ~w U2 

N70V-nets 

~ ~ 46.2'!: ~19i:t 6J.a;1, 63.~ 88.~t 66.1'1: 
Adults . {b' {~7) {17) {ts} \42} 

2li~~ ~ '~t:f~ 1§sJr lioT: 37.(:-"; ~~ Juveniles (10) 

NlOOB-nets 
84.5~ 81.81- 76.91: 81.~ 

Adults {60) {72) (30) (16~; 

15. 5:ii 18.2* 2).l.i 16.21 
Juveniles {11} (16; {9) {36) 

NlOOH-nets 

~ iT1._61_, 7?2ii 25.0~ 80.~ 85.7-A 
Adults (0) l \7} (~) (19) (4) (24J 

1f3¥ 22.2:1,1~ 75.0~ 20.~_Q)I ~--~ Juveniles (7) (2) 2 (J} (0) {l} _{4} 
" 

I 
I 

_j 
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Table A2-172. Abundances for adult S. bedoti expressed 
by mean number of individuals/100m3/depth of water column 
sampled (N70V-nets). Compare with Table Al-l for station 
numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

l 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

i 
Port Shepstone I 

I 

I 
I Part St. Johns I 

: 
Bashee I 

I 

East London I 

I 

Alfred I Port I 

: 
Port Elizabeth I 

I 

Cape Seal I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
T 

236 I 

I 

0 ! 
I 

73 I 
I 

T 
I 

0 I 

I 

5 ! 

: 
I 

I 
I 

I 
I 
I 

i 
I 

I 

13 ! 
Range 5 to 2 36 
Median 43 

0 

0 

5 

0 

AUTUMN SURVEY 
Neritio Stations 

I 

I 
I 

I 

! 
I 
I 
I 

: 
I 

I 

! 

I : I 
0 I I 

; I 

! : 
I I 

6 I I 
I I 

: j 
<.1 I I 

I I 

0 : 0 I 0 I 

Range"" 1 to 6 
Mad ian._--''5 __ 

Oceanio Stations 
1 2 3 4 1 2 3 4 

: : : I I I 

4 
I I 

...(..1 
I 

0 I I J I ~ I I 

I I I I i I 

7 I I I 1 ! 0 I 0 I 
I I 

I I I I I 

26 I I I -<1 : ..( 1 0 
I 

I I I I 
I I I I I 
I I I I ..;1 I 

0 I I I 0 I 0 I .. 
I I I I I 

10 ! I I 0 I 0 0 ! I 

I I I I I 

0 I I I 
0 I 

0 0 
I 

I I I I I 

T I : : I I 
I :-< 1 0 I 11 I I 0 I 0 0 

I I I 

0 ! 0 l 5 I <1 
Range <1 to 26 Range '1 to 4 
Median 8i Median < J 

1 
I 

I 

_! 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

1 
I 

...... 
I 

: 
I 
I 
I 

..... 
I 

! 
I 

: 
I 
I 
I 

1 
I 

. I 
I 
I 
I 
I 

---a. 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Bashee . I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

WINTER 
Neritio Stations 

1 
I 

12 I 

I 

9 
I 

J 

0 
I 
I 

I 

0 ! 
I 

0 I 
I 
I 

0 
I 
I 

I 

0 ! 
I 

0 I 
I 

2 3 4 
i I 

I 

! I 

I I 

l l 
: I 

I 
I I 

I I 
I I 

I I 

: I 
I 

I I 
I I 

2 I I 

I I 

0 ! ! 
I I 

0 I 0 I 
0 I I 

Range 2 to 12 · 

Median -~g~--

SURVEY 
Oceanio Stet ions 

1 
I 

...::., 

0 i 

Ll 
T 

-<.. 1 

0 

.,Ll 

2 3 4 
I I 

0 0 

0 I Q I 

0 2 

0 0 

0 I 0 I 

0 0 
! 

-"'l ...(. 1 0 

Range ./......1 to 2 
lied ian _<:.~l:::t:---

I 

• 
i 

T 
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Table A2-17J. Abundances for juvenile s. bedoti expresded 
by .mean nUJaber o! individuals/100m3/depth or water colwan 
sumpled (N70V-neta). Compare with !able Al-l for station 
numbers. 

i 
Durban I 

I 

Port She :est one I 
I 
I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepatone I 

I 
I Port St. Johns I 

: 
Bashee I 

i 
East London l 

I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal I 
.J._ 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

30 : i 
0 i 0 : i 

I I I I I 

i I I I I 
1') l I I I I 

I _j I I 
I I I I I 

21 I I 0 I 3 I I 
I I I I I 

0 I I 
4 I 0 i I 

I I l ! I 

I 8 I I I I 0 I I 0 I 0 1 0 I 0 I I _j 

Range 8 to 30 
Median 15i 

Range 3 to 4 

----~-
Median 3ft. 

AUTmm SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : I I I 

0 I 4 I 
0 

I 0 I I I I I I 

I I I I I I 
7 I I I 0 I 0 I 0 I 

I 

I I I I I I 

35 I I I ...(1 I 1 I 0 I 
I I I I I I 

: : : : I : 6 0 0 
I 

0 I I I I I I . 
' i I I I I I 

0 I I I 4 I 0 I 0 J 
I I I I I I 

J I I I :) I 0 I 0 I 
I I I I I _j_ 

: : : : : I 

0 2 0 0 0 
I 

0 I I I I I I 

I I 
8 

I 
0 I 0 l I 0 

J _L 

Range 2 to l~ Range.(_] :to 4 
Median 7 Median 

: 
I 

I 

J 
I 
I 
I 

i 
I 

I 

: 

~ 

_I 

.1 

: 

--' 

1 
I 

Durban I 6 
I 
I 0 Port Shepstone I 
I 
I 

Port st. Johns I 0 
I 

Bashee I 0 _I_ 

I 
I 0 East London I 

: 
Port Alfred I 0 

I 
Port Elizabeth I 0 

I 
I 0 Ca:ee Seal I 

WINTER 
Neritic Stations 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

i 
! 
I 
I 
I 

2 3 4 

i i 
I I 

• 
I I 

l I 
I 

: I 
I 

I I 

I I 
I I 

I I : I 
I 

: : 
2 I I 

I I 

0 ! I 

I I 

0 I 0 I 2 I I 

Range 2 to 6 
Median __.2...._ __ 

SURVEY 
Oceanio Stations 

1 2 3 4 

i I : ~ 

~1 I 0 0 I 

I I 

0 I 0 i 0 I 
_1 _j 

I I 
I 

_0 
I 

0 I 0 I 

i i I 

0 I 0 0 I 

I I 

0 I 
0 0 

I 
I i I I 
I I 
I I 
I 0 0 I 

i I 

I 
n I 0 0 I 0 

Range Wed ian ____ _ 
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2nblo A2-174. Abund~cou for udult 3. bcdoti exprcsoed 
by nunbor of' indi.vidunl..J/h!:.ul/10 ninutc~ {HlOOD-net.J). 
Coupnre w1 th Tcl>lo Al-l for ....:to.tion nu:J.bcra. 

I 

Durban 

Port Shepstone 

Port St. Johns 
I 

East London 

Port Elizabeth 1 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

l 
Bashee I 

I 
East London I 

I 

Port Alfred I 
I 

l 
Port Elizabeth I 

I 

Cape Seal I 

I 

Durban 

Port SheEstone 

Port st. Johns 
! 

Bashee I 

East London 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

I 

CaEe Seal J 
I 

SUMMER SURVEY 
Neritio Stations Ooeanic Stations 

1 2 1 2 3 4 
l l i i i 
I I 2 I 0 I I 

i I I I I 

l I I I I 
_l i _j 

I I I I I 
I I 0 I 0 I I 
I I I I I 

i i i i I 
I I I I I 

I 

I I I I I 

l 41 l 1 I 0 l 3 I 3 _l _l 

Range Median ____ _ Range 1 to 3 
Median 2;) 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : : 12 I I I 

I I I 

~ I I IJ 
I 
I 3 I 

I : I 

3 I 

i 
I l. I 

I 
I ') 
I ._ 

I : I 

2 I 

I 
1 ~ 0 

i 9 
Range 
Median 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I i 

I 7 
I 

: J 1 
: 
I 0 
i 
I _3_ I _l' 

I 
I 

0 l 

: : I 

I 7 I 

I I 
I 0 I 0 
I I 
I I 

1 I I 

Range -----
}.~ed ian ----

I I 

14 I 
1 

I 
I I . 
i i 

3 I 3 I 
_I I I 

I I 

3 I 0 I 
I I 

I I : 
1 

I 
2 I I 

I ' I 
0 I 0 I 

I I I 
I 1 I 1 I 
I I j_ 

l l I 

1 0 
I 

2 I I I 

Range 1 to 14 
Median 2 

Oceanic Stations 

! 

: 

2 3 4 
! ! 

0 l 

0 l 

0 0 
~ 

0 1 

2 _l _Q__l 

0 0 
: ! 

() 2 .o 

Range 1 to 7 
:Median 2 

I 

_j 

j 

I 
I 
I 

i 
I 
~ 

_j 

I 

l 

---' 

I 

I 

_l 

I 
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~obla A2-175. .~bundancc~ for juvenile ~. bodoti cxprc~ocd 
by nnnbcr ol individuulo/haul/10 .oinutoo (UlOOB-not:J). 
Conpnre qith ~ublo Al-l for atution nunbera. 

SUMMER SURVEY 
Neritio Stations Ooeanic Stations 

1 2 1 2 3 4 
: : : I ; : 

Durban I I I 0 0 I I 

I i I I I 

Port SheEstone I I I : I 
I i I 
I I I I I 
I I I 0 0 I I Port St. Johns I I I I I 

l i I i I I 
East London I I I t I 

L 

I I I I I 

Port Elizabeth ~ l 8 l 1 0 : l I 0 I I 

Range Median ____ _ 
Range ____ _ 
Median ----

AUTUMN SURVEY 
Neritic Stations Oceania Stations 

1 2 3 4 1 2 3 4 

: : : : I I 

2 3 
I 

0 
I 

Durban I I I I I I 

i . i i I I I 
Port Shepsto~e ! l I I 0 0 I 1 I 

I I I 
I I I I I I 

Port St. Johns I I I I 0 1 I 0 I 
I I I I I I 

: : : : I I : I 
Bashee I I I I ·J 0 I 0 I 

I I I I I I 
East London t I I I 1 0 I 0 I 

I 

I I I I I I I 

Port Alfred I I I I 4 I 0 I 0 I 
I I I I I I J 

: : : : : : I 

0 0 0 
I 

Port Elizabeth I I I I I I_ I 

I I I I 

Cape Seal I I 1 : 0 ! 1 

Range Range l ~iO 4 
Median Median J ~' • 

I 

i 

-, 

j 

I 
I 
I 

i 
I 

-' 

i 

j 

! 

---' 

WINTER 
Neritic Stations 

1 2 3 4 
I ! i ~ 

Durban I 

I 

Port SheEstone I 
i I 

: 
Port st. Johns I 

i 
Bashee I 

I _.. 
I 

East London I 
l 

: : : I 

Port Alfred I I 4 I 

i I I 
Port Elizabeth ! I 0 I 

I I I 

CaEe Seal I I I 
2 I I I 

Range 2 to 4 
Median ~ ------

SURVEY 
Oceania Stations 

1 
I 

, 
'I _l 

n 

1 

0 

: 

,'} 

2 3 4 
I ~ 

n __Q_ 
: 

n I n I 

0 n 
! ! 

0 n 

0 i 0 _l 

_Q 0 
! ! 

t) t) __n_ 

Range----
:Median ----

I 

_L 

r 

_L 

I 
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Table A2-176. Abundances !or adult s. bedoti expressed 
by number o:f indi vidua.ls/haul/10 minutes (NlliOH-nets). 
Compare with Table Al-l for station nuabers. 

SUMMER SURVEY 
Neritio Stations Oceania Stations 

1 2 1 2 3 4 
I l : ~ : : 

Durban 0 I I I 0 I I . 
i I I I I 

Port Shepstone I l l I I 
I I 
I I I I I 

Port St. Johns 0 I I 0 I 0 I I 
I I I I I 

! I l i : i 
0 

I 
1 0 East London I I I I I . 

I I I I I 

Port Elizabeth i 0 : 0 l 0 : : 0 I 0 
I 

Range Median ____ _ 
Range ____ _ 

Median ----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

: ~ I : I I I 
I I I 

Durban I 0 J 0 I 2 I 0 I 

i . i i I 
Port Shepstone I 2 0 I 2 ! I 

I 

I I I I 

Port St. Johns I 
2 0 I 2 

I 0 I 
I I I I 

: I I I : I I 
I I 

Bashee I l. 0 I 0 I 2 I 

I I I I 
East London I 5 0 I 0 ! 2 ! I I 

I I I I 

Port Alfred 
I 0 0 I 0 I I 
I I I I 

: ! I I : : I 

0 
I 

8 Port Elizabeth I 0 0 1 I 0 1. I 

I I 

Cape Seal I 0 0 l 5 i 6 L I 

Range 1 to 6 Range 1 to 8 
Median 3t Median 2 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I 

I i I I I ! 

Durban 0 I I 0 0 0 ' 
I I 

Port SheEstone ~ 
I : I 0 0 0 I : 

Port St. Johns 0 I 0 0 0 
i I • 

Bashee 0 I 1 0 0 I 

I 

East London 0 
I 

0 0 1 I I I 
I I I I 

I 
Port Alfred 0 0 I 0 0 

I 
. ! 

Port Elizabeth 0 0 ! i 2_ 0 
I 

CaEe Seal 0 
I 

0 2 I 

Range 2 to 5 Range 1 to 2 

~ 

_I 

I 

i 

! 

_j 

I 

• 

I 

: 
I 

I 
I 
I 
I 
I 
I 
I 

---' 

I 

I 

I 

I 

Median 3i Median _..,1 __ _ 
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_!able A2-177.. Abundances for juvenile S. bedoti expressed 
·by number of individuaJ.s/huul/10 m1nuteo "tNlOOH-nets ). 
Compare with Table Al-1 for station numbers. 

T 
I 

Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

~ 
East London I 

I 

Port Elizabeth : 

1 
Durban I 

I 
Port Shepstone I 

I 

Port St. Johns 
I 
I 

I 
I 

Bashee I 

I 

East London I 

I 
I Port Alfred I 
I 
I 

Port Elizabeth I 

I 

Cape Seal I 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

i 
Bashee ! 

I 

East London I 
I 

I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

Cape Seal I 
I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
I : • I I : 0 
I I I 
I I I 0 I I 

I I I i I 

~ ~ ~ ~ I 
I I 

I I I I I 

0 I I 
0 I 0 I I 

I I I I I 

: : I 

0 
I I I 
I I 2 I 0 ! I 

I I I I I 
0 l 7 l 0 : 1 0 i 1 l 

Range Median ____ _ 
Range ____ _ 

Median ----
AUTm1N SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

r : : 
0 I I J 0 

I I I 
0 ~ I I 0 

I I I 

0 I I I 0 I I I 
I l : I I 

0 I I I 0 
I I I 

0 I I ! 0 
I I I 

0 I I I 0 I I I 

: I : I 
0 I I I 0 

I I I 
0 I 3 l 0 I 0 I 

Range Median ____ _ 

WINTER SURVEY 
Neritio Stations 

I 
I 
I 
• 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 

0 0 
I 
I 

1 I 

0 I ; 

I 

0 0 : I 

: 
0 0 I . T 

I 
0 0 ! 

I I 

0 l I 
i 

I I I 

0 
I I 

0 I 0 I 

i 
I 
I 
I 

Range ----- 1 

Median ----- : 
----' 

Oceania Stations 
1 2 3 4 1 2 3 4 

T 
I 

0 ! 
I 

3 I 

I 
0 

-I 
I 

I 
0 I 

I 

0 I 
I 
I 

0 
I 
I 

I 
0 I 

I 
I 
I 

: ! 
I . 
I 

~ i 

I 
I 

i 
I 

I 

l 
: I 

0 I 

I 
0 ! . 

I 

0 I 0 0 I 

Range----
Median ----

-.--

0 

0 i 

0 

0 

0 

0 

I T 
0 0 I 

I 

0 _i 0 I 

I 

0 0 
I 
I 
I 

I 
0 0 I 

I 

0 i 0 ~ 
I 

0 0 
I 
I . 1 

0 I 

Range----
:Vedian ----

I 

I 

i 
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Table A2-l18• Presence (X) and o.baenae (0) of E. hmtmta. 
a.coord1nG to all neta used (1170Vs, IllOOBs, IIlOOHa).. 
Compare nith Table Al-l for ato.tion nuobera. 

Durban 0 

Port She 

Port St. Johns 0 

East London 0 

Port Elizabeth 

Durban 

Port Shepstone 

Part St. J ohris 

Bashee 0 

East London 

Port Alfred 

Port Elizabeth 0 

Ca e Seal 

SUMMER SURVEY 
Stations Oceanic Stations 

1 2 3 4 

0 0 

0 

X 0 

0 
Range ____ _ Range ____ _ 
Median ·---- Median ----

AUTUMN SURVEY 
Oceania Stations 

4 1 2 3 4 

X 

X 

Range----
Median 

X 

0 

0 

0 

0 

0 0 

X X 

0 

X 0 

0 X 0 

Range----
Median ----

I 
I ___, 

I 
I 

. I 
I 
I 
I 
I 

----' 

WINTER SURVEY 
Neritic 

1 2 4 1 

Durban 

Port Shepstone 0 

Port St. Johns 

Bashee 

East London 

Port Alfred 

Port Elizabeth 

Cape Seal 

I 
. I 0 

0 

0 

0 

X 

I . 

0 0 : 0 

Range----
Median ----

0 

0 

0 

Range----
Yedian ----
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hble A2-l:z;. Abundances for E. hallata by aean n1.Diber ot 
Individuals 10083/depth o~ water column sampled (170V-nets}. 
Compare with ~&ble 1\l-l ror station numbers. 

SUMMER SURVEY 
Neritia Stations Oaeania Stations 

1 2 1 2 3 4 

: : : i ; j 
Durban I 0 I I 0 I 0 I I 

i I I I I I 
Port She :est one I 0 I I : I I 

I _ _1 I I 
I I I I I I 

Port St. Johns 
I 0 I I 

0 I 0 I I 
I I I I I I 

i i i j i I 
East London I 0 I I 1 I 0 I I 

I I I I I I 

Port Elizabeth l 0 1 0 : 0 I 0 : 0 I 0 _j_ _.1 

Range ____ _ Range -----Median ----- Median ----
AUTmm SURVEY 

Neritia Stations Oceania Stations 
1 2 3 4 1 2 3 4 

: : : : I I I 
I 

0 
I 

0_ 
I 

Durban I 0 I I I 0 I I I . 
I I I I I I I 

Port Shepstone I 0 I ! I 1 I Q I Q I 
I I 

I I I I I I I 

Port St. Johns I 
0 

I I I 
1 

I 
1 

I <1 I 
I I I I I I I 

: : : I : I : I 
: <....1. Bashee I 0 I I I 0 I 0 I 

i I I I I I ' i 
East London I 0 I ! I 0 I 4. I 0 l I 

I I I I I I I 

Port Alfred I 
0 

I I I 
0 

I 
3 

I 
3 

I 
I I I I I I j 

; j I : : I 
I I I 

Port Elizabeth I 0 I 2 I I 0 I 0 I _2 I 0 
I I I I 

Cape Seal I 0 I 0 : 0 I 0 L I 

Range RangeL 1 :tc & 
Median Median 1 

I 

i 

-. 

i 

I 
I 
I 

i 
I 
~ 

I 
I 
I 
I 
I 
I 

I 
I 

i 

! 

---' 

1 

Durban 0 

Port She:estone 0 

Port St. Johns 0 

Bashee 0 

East London 0 
: 

Port Alfred I 0 
I 

Port Elizabeth I 0 
I 

CaEe Seal I 
0 I 

WINTER 
Neritio Stations 

~ 

i 

2 3 4 
I 

I 
I 

I 

: i 

: 
I 

I 
I 

I 

: 
: I 

0 I 

I 

0 ~ 
I 

0 I 0 0 I 

Ran~e ----
'Median ----

SURVEY 
Oceania Stet ions 

1 2 3 4 
I I ! 1 

0 1 0 

0 _l 0 __j_ 0 I 

0 0 0 
I 

.Ll 0 0 

0 0 I 0 I i 

0 0 
~ ! T 

0 0 0 0 

Range :fled ian ____ _ 
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~able A2-180. Abundances for E. hamata expre3sod by 
number of individuale/haul/10 minutea {NlOOB-neta). 
Compare with Table Al-l for station numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
East London I 

I 

Port Elizabeth .~ 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

St. I Port Johns I 

: 
Bashee I 

I 

East London t 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal : 

i 
Durban I 

I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth ! 

I 

Cape Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
T : I : : I 

0 
I 

I I I 0 I I 

I I I I I 

! I ! : I 

I I I I I 
I I c I 0 I I 
I I I I I 

: : : I 

I I 
I I I I I 

I I I I I 

: 0 : 0 : 0 : 0 : 0 
Range ____ _ Range ____ _ 
Median ·---- Median ----

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 
I 
I 
I 

I 
I 

I 
I 
I 

-1 
I 
I 

I 

! 
I 
I 
I -r 
I 

I 

: 

I I 
I I 
I J 

I 

I I 
I I 

I I 
I I 
I I 
l : I 
I I 

I I 
I I 

I I 
I I 
I I 
I : I 
I I 

I I 

0 ! 0 : 0 

Range----
Median 

0 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritio Stations 

I 
I 
I 

I 
I 

I 
I 
I -r 
I 
I 

I 

! 
I 
I 
I 
f 
I 
I 

I I 
I I 

c I (, I 

I I 

0 I 0 I 
I I 
I I 

0 
I 

0 
I 

I I 
I : I c I 0 I . . 
I ; I 

0 ! 0 _! 
I I 

c I 
0 : I 

: I 
I 

0 I 0 I 0 

Range----
Median 

Oceanic Stations 
1 2 3 4 1 2 3 4 

I 
I 

I 
I 

I 
I 
I 

I 

! 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I i 
I I 

I I 

: ~ 
I I 
I I 
I I 

I i 
I I 

I I 

: I 
I 

I : I 
1 I I 

i I 

0 I I 

I I 
I I 

0 I I 

Range----
Median ----

I I ! 

n 0 0 

0 i 0 i 0 

0 Q 0 
I 

0 0 0 

0 0 i 0 I 

0 0 

0 0 0 n 

Range Yedian ____ _ 

I 

I 

I 

. 
i 

I 
I 
I 

I 
I 
~ 
I 

: 
I 
I 
I 

I 
I 

i 

--. 

1 

• 

i 

j_ 
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:' lJlc i.2-1Cl. /.l:.,~G......ncc~ i'or --~:.U.t '~. h-'::l~.t:-. c.:-.?r:::...i .... c:1 
by ;_:c·u nu:..:bor of int:ivitlu~ ... /lC~J/t:;.c.;.jt:l ~1:-~ .. :...tcr colmpn 
;;....:...;,~;1.::.\.l t:7~V-nct..;). Cc:...:p~ro .-.1t:1 ';..!.1Jlc Ll-1 .for Jtw.tion 
nunborn. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
East London I 

I 

Port Elizabeth l 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

i 
East London l 

I 

Port Alfred 
I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

i 
Bashee I 

I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth t 

I 

Cape Seal I 
I 

SUMMER SURVEY 
Neritic Stations Ooeanio Stations 

1 2 1 2 3 4 

i : ~ i : : c I I 0 I 0 I I I 

i I I I I I c I ~ ~ I : I 
I 

I I I I I I 

0 I I . I 
0 

I I I 
I I 'I I I I I 

I I I I i I 
0 I I o· I 0 l I I 

I I I I I I 

0 l 0 : c I 0 : 0 l '.., l I 

Range ____ _ 
Median 

Range Mad ia_n ____ _ 

-----
AUTUMN SURVEY 

Neritic Stations 
1 2 3 4 

: I I 
I I 

0 I I J 

I I I 

0 I I I 

I I I 

0 
I I I 
I I I 

: I I 
I I 

0 I I I . 
I I I 

G I I I 

I I I 

0 
I I I 
I I I 

I I : I 
0 I 0 I I 

I I I 

0 I 0 ! v I 2. I 

Range Median _______ __ 

Oceania Stations 
1 2 3 4 

I 
I 

( I 

I 
I 

l. I 

I 

_l 
I 
I 

: 
f' I 
'·' 

i 
c I 

I 

I 

(J 
I 
I 

: 
0 I 

I 
I 

~ 0 I . i -. 
c ll I 

I _1. . 
I 

0 0 : i 
I 
I 

0 0 I . I I 

I 

0 _l_ 1) ! 
I I 

_3_ 2 : l 
I I I 

<1 I I 

0 I c I 
1 
I 
I 
I 
I 

Ran ge(..~,l__,~t.o.LO.l.-,)~- I 

Median --.l.~.o'~2---- : 
---' 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 
i 

0 I 

I 

0 
I 

I 
I 

0 I 

_fr j 

_0 
I 

0 

" .. _j_ 

I') 

i I 

I 

I 

: j 

: 
I 

i 
I 

I 

: 
I I 
I 

0 I 

I 
r"\ ~ i 

I 
I 

"' ( ~) I 

Range----
Median ------

Oceanic Stations 
1 2 3 4 

I 

(' 

c j 

,. 
' 

~, 

I J 

I I , () 

() _l I"! I 

n 

1"'1 

,.., 

0 

(t 
I 

n 

I I' i 

(": 

""' I' 

Range----
Median -----

I 

I 

i 

"I 
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'.i.'u.ble A2-182. .Abund.<..:.nco;; for juvenile r:. hu::otv. cxryroJood 
by r.::o311 ntc.bor o:f indi vid·.1;..:.l...;/1C~3/depth o:r ;·; tor coln!ltl 
..:>.....:.:l9lcd (:770V-netD). ~O-j.K.rc :1it.:l ~ ... ~ulo 1.1.1-1 :i.'or ;.;t..:..tion 
nu:-:.'boro. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

l 
East London I 

I 

Port Elizabeth I 
I 

: 
Durban I 

I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 

East London ! 
I 
I 

Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

: I j I I 
I I I 

c I I n I ('I I I 

I I I i I 

~ ~ : l ~ : 
I I I I I 
I I I I I 

(1 I I c I I .. I 

i l l r I 

I 

c I I , I (1 I ! 
I I I I I 

0 l 0 : f I : () : () l '\ 

Range ____ _ Range ____ _ 
Median. ____ _ Median. ____ _ 

AUTUMN SURVEY 
Neritic Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: 
0 I 

I 

0 I 

I 
I 0 I 
I 

0 
I 
I 

I 

0 I 

I 
I 0 I 

0 
: 
I 

I 

0 : 

I I 
I I 
I J 

-~ 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 

~ ! 
I I 
I I 
I I 
I : I 

2 I I 

I I 

u l 0 l 0 

Range ------
Median 

(. 

" 
, 

' 

['; 

'. 

c 

I I I 
I I I 
I r I (\ I 

I I I 
I I I 

J " I I 
I I I 

: I , I 
_) I I 

I I I 
I I < ] I 
I () I I 

I 

I I ' I 
I 

"· I n ! 
I I I 

: I I 
1 I r, I 

: :p(_ I 
I 

I 0 I 1 I n 

: 
I 

I 

: 
I 
I 
I 

i 
I 

I 

l 
I 

I 
I 
I 

I 
I 

• I 
I 

_I 
I 
I 
I 

I 
I 

I 

: 
: 
I 

i 
I 
I 
I 
I 
I 
I 

Range<:: 1 ~e 4 Median 
1 -----" 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

I 
Bashee ! 

I 
I East London I 

i 
Port Alfred I 

I 
Port Elizabeth ! 

I 
I 

Cape Seal I 

WINTER SURVEY 
Neritic Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

i 

" 
I 

I 
I 

0 I 
I 

l'l I 

I 

n I 

I 
I 

r. I 

: 
0 I 

I 

~ : 
I 
I 

Q I 

i I 
I 

I I 

I I 

: l 
: I 

I 
I I 

i I 
I I 

I I 
I I 
I I 
I I 
I I 

() I I 

i I 

('I ! ! 
I I 
I I 

. I I ' I •'· 
Range --------
Median -----

, . 
'-' 

1"\ 

' -· 

~ 

'"' ~ 

·-

i 
I 

I 

: 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I I 
I 
I .... .... .., 
I 

" l "' i 
I ..... 
I 

g I ... 
I "' I 
I ,..,. ,.... 

- I 
.... 

"" l " i 
I ~ I 
I I ,.. I 

"' I 
" .., 

I I 
I I .... 

- .... 

Range ---------
Yedie.n --------

~ 

I 
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T3.blc A2-1C • ?rcuor.:.e:o (X) :..llld c.b...:once {0) of :J. -oulchro 
uccor· to :.111 notJ 1J.Sod (:710Vt:J, ::lOOD.J, :;lOOilo). 
Conp~ ui "\:h ~l.lblo Al-l for otutio.~."'l nunbor:~. 

I 

Durban 

Port She :est one 

Port St. Johns 

East London 

Port Elizabeth I 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London : 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

I 
Durban I 

I 

Port She:estone I 
I 
I 
I 

Port st. Johns I 

I 

Bashee I 

I 

East London I 
I 

: 
Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: i ~ i i 

0 I I li I X I I 

I I I I I 

0 I J : I I 
j I I 
I I I I I 

0 
I I 

~ 
I 

0 
I I 

I I I I I 

i I i i I 
0 I I 0 I 0 I I 

I I I I I 

0 : 0 I :J : 0 : 0 I 0 I j 

Range ____ _ Range ____ _ 
Median Median ---- ----

AUTUMN SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: : I 
I 

D I I J ~~ 

I 

I I I 

;: I I I 0 

0 

0 

Q 

0 

0 

Q 

I I I 
I I I 

0 I I I 

: : I 
I 

I I I 0 
I I I 

1 I I v 
I I I 
I I I 

0 I I I 

: : I 
I 

I 0 I I 0 
I I I 
I 0 : 0 I 0 I 

Range Median ____ _ 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
i 

0 I 

I 

0 I 

I 
I 

0 I 

I 

X I 

I 

0 I 
I 

: 
0 I 

I 

0 I 
I 

I 

0 I 
I 

i i 
I I 

I I 

: : 
: I 

I 
I I 

I I 
I I 

I I 
I I 

_L I 

: I 

0 
I 

I I 

I I 

0 l ! 
I I 

0 I 0 I 0 I I 

Ran~e ----
Median ----

a 

0 

0 

0 

0 

,, 
'J 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 
L 

I 
I 
I 
I 
I 
I 

I 
I 

0 0 I 

I 

0 Q I 
I 
I 

0 0 
I 
I 

: 
0 0 I 

I ' I 

0 I 0 ! I 

I I 

0 
I 

0 
I 

I j_ 

: I 
I 

0 I 0 I J1 

Range ----
Median 

Oceanio Stetions 
2 3 4 

! I ! 

0 0 

I 0 I 0 j 

0 0 
! 

0 0 

0 I 0 

0 0 
! ! ! 

0 0 0 

Range :fled ian ____ _ 

J 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

J 

I 
I 
I 

I 
I 
~ 

j 

I 

1 

I 

--. 

-. 

.l. 

I 



S:nblo i:.2-18J;.. ..~'!}u:J.Cill.no:::J J :!:'o:t? fl. ·-~11J.c:u:-o. l.ly coun nunboi' 
'51' £"1?1!-;lcl:t:...l~/~:.e:;J/d~.oth o~ · ::.1.t:.r .o~lu.::.1. :;.:....;__lJ?l::x1 (~;;u?-noto). 
Co::.1p~ro ·.;1 tll 2~hlc .. ~1-l :Z ;r .;t .tic.a nu..,t1oro .. 

I 

Durban 

Port Shepstone 

Port St. Johns 
! 

East London 

Port Elizabeth i 

I 

Durban 

Port Shepstone 

Port St. Johns 
r 

Bashee .. 
East London I 

Port Alfred 
I 

Port Elizabeth 

Cal'_e Seal l 

I 

Durban 
I 

Port SheEstone 

Port st. Johns 

Bashee I 

East London 
I 

Port Alfred 

Port Elizabeth 

CaEe Seal 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: : I ~ : I I 

J I I J I 0 I I 

I I I I I 

0 : I ~ ~ I 

I I I I I 
I I 

(J 
I 0 I I J I I I I I 

I 1 f f i 
0 I I 0 ! 0 ! I 

I I I I I 

0 ~ :J l u : 0 : 0 I 0 I 

Range ----- Range ____ _ 
Median ------ Median -----

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 
I 1 1 I 

0 I I J t) . 
I I I 

;J ~ ! I 0 
I I I 

() 
I I I 

~ I I I 

: ... "I 
I I 

:1 I I I ~ 
I 

I I I 

rr I I I n 
I I I 

0 
I I I 

0 I I I 

: I I 
I I 

0 I 0 I I I) 
I I I 

{) I 0 I ·) ! J 
Range -----Median 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I I 

I) I ~ 
I 

Q : 
I 

i 0 
I 

0 I :1 .. I 
2() I !. I 0 

I 

0 : J 
I : I 

0 0 I 

I 

~ 
,... I :i .. 

I 

Q n I 
J " I 'J 

Range ------Median 

I I 
I I 
I ') 0 I 

I i 
I (.) 0 I 

I 
I I 
I 

J 0 I 
I I 

·r : I 
I v 0 I 

I I I 
I () I 0 I 

I I I 
I 

J 
I 0 : I I 

I I I 
I I I 
I 0 I 0 I 0 

Range Median ______ __ 

Oceanic Stations 
2 3 4 

I T : I I 
I 0 I n I 

I I I 

: 0 ! 0 I 

I I I 
I I I 
I 0 I 0 I 
I I ; I I 

! 0 I 0 I 

I I I 
I 0 : G : I 
I I I 
I I 

0 
I 

I 0 I I 

I I I 
I - I " I 0 .I -

Range Yedian _____ _ 

: 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

i 
I ..... 
I 

: 
I 
I 
I 

I 
I 

I 

! 

: 
I 

I 
I 

I 

I 

_l 
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2~blc /.2-165. .tlbundnnco.o :for ~· pulc~1ro e::~prea ed b.~ 
nuubor oi' indi viducl.o/ill.:.ul/16 n:i..lm tc ~ U.lOO:c-noto). 
COIJpuro tji th !i?c.blQ L.l-l i'or ot;.tion nuobcro. 

: 
Durban I 

I 

Port She :est one I 
I 
I 
I Port St. Johns I 

I 
East London I 

I 

Port Elizabeth : 

I 
I 

Durban I 
• 
I 

Port Shepstone I 

I 
I Port St. Johns I 

: 
Bashee I 

I 

East London ! 
I 
I Port Alfred I 

: 
Port Elizabeth I 

I 

Cape Seal : 

I 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port st. Johns I 

i 
Bashee ! 

I 

London I East I 

1 
Port Alfred I 

I 
Port Elizabeth I 

I 

Seal I 
CaEe I 

SUMMER SURVEY 
Neritia Stations Oceania Stations 

1 2 1 2 3 4 
: I I : : I I 
I I 2 I 3 I I 

i I I I I : 1 ! I I 
I I 

I I I I I 
I I c I 0 I I 
I I I I I 

: I i i I 
I I I I I 

I I I I I 

: 0 l 0 : 0 : 0 I 0 I 

Range ____ _ 
:Median ·-----

Range -----Median ------
AUTUMN SURVEY 

Neritia Stations Oceania Stations 
1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 
I 

r I 
I I 
I I 

I I 

! I 

I I 
I I 
I I 
1 : I 
I I 

I I 
I ! 
I I 
I I 
I I 
I I 
I I 
I I 

I I 
0 l 0 l 0 

Range ----
Median ------

3 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritio Stations 

I 
I 
I 

I 

! 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

: 
I 

I I 

0 I n I 
I I 

I I 
0 ! 0 I 

-' 
I I 

c I 0 I 
I I 
I : 0 I I) I I 

0 
I 

0 ' I 
I I 

I I 

0 I 0 I 
I I 

: I 

0 0 I 0 I I 

Range ------
Median ------

Oceania Stations 
1 2 3 4 1 2 3 4 

i 
! 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

1 
I 

I 

: 
I 
I 
I 

i i 
I I 

I I 

l : 
I I 
I I 
I I 

i I 
I I 

I I 

: I 
I 

I I 
I I 

0 I I 

I I 

0 ! ! 
I I 
I I 

0 I I 

Ran~e ------
Median-----

0 

0 

0 

0 

0 

0 

I 
I 
I 

i 

--. 

i 
0 I 

I 

0 l 
I 

0 I 
I 

i 
0 I 

I 

c : 
I 
I c I 

i 
0 ! 

Range 
Yedian 

i 
0 I 

I 

0 l 
I 

0 I 
I 

0 
I 
I 

I 

0 I 

I 
I 

0 I 

i 
() I i) 

-----

' I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

l 

I 

i 

i 

! 

I 

i 

I 

j 

I 
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'i'a~lo A2-le~. A~undc."'locJ for J. •m.lc:n:c. on1;rco.:;od. by 
nu:Jhor oj! fncl1v1Guulo/1l:..ul/10 Binut~ 1 (' !lOOH-nota). 
Co~p~ro uith Tcblo Al-l tor Jt~tion nll@borz. 

: 
Durban I 

I 

Port SheEstone I 
I 
I 

Port St. Johns 
I 
I 

i 
East London I 

I 

Port Elizabeth : 

: 
Durb9l1 I 

I 
Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London ~ 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal I 
L 

i 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 

Bashee ! 
I 

East London I 
I 
I 
I 

Port Alfred I 

I 
Port Elizabeth ! 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: : i i I 

0 .) 
I 

I I I I I 

i I I I I 
I ! : I I 

_l I I 
I I I I I 

() I I 0 I J I I 
I I I I I 

i I i i I 

0 0 0 
I 

I I I I I 

I I I I I 
0 : ') : 0 : J •) : 0 

Range ____ _ Range ____ _ 
Median ---- Median ·----

AUTUMN SURVEY 
Neritic Stations 

1 2 3 4 

: 
0 I 

i 
6 I 

I 

I 

0 
I 
I 

: 
0 I 

I 

a I 
..1. 
I 

0 I 
I 

: 
0 I 

I 

0 I 

I I 
I I 
I J 

I I 
I I 

I I 
I I 
I I 

: : 
I I 

I I 
I I 

I 

I I 
I I 
I I 

.... T 
I I 

0 I I 

I I 

0 : 0 ! 0 

Range----
Median 

Oceania Stations 
1 2 3 4 

I 
I 

0 I 

i 
0 I 

I 

0 
I 
I 

: 
0 I 

I 

0 I 

I 

) I 
I 

: 
0 I 

I I 
I I 

0 I 0 I 

i T 
0 I ! I 

I I 

0 
I 

0 : I 
I : I 

0 I 0 I 

I I 

0 I 0 I 

I I 

a I : I 

: I 
I 

j I 0 I 0 

Range----
Median -----

WINTER SURVEY 
Neritia Stations 

1 2 3 4 
~ 

I 

0 

J 

2 I 

0 
: 

0 I 

I 
f) I 

I 
I 
I 

i I 
I I 

I I 

: : 
: I 

I 
I I 

i I 
I I . 
I I 

: I 
I 

I I 
I I 

c I I 

I I 
f) I I 

I I 

(J 
I 

0 
I 

0 I I 

Rane;e ----
Median ----

Oceania Stations 
1 2 3 4 

I 

0 

0 _l 

1', 
-~ 

! 

n 

u 

() 

~ I 

.) Q 

') _l :) I 

0 Q 

J a 

) l !) I 

a 0 
! 

') 

Range----
:Median ----

-. 
I 
I 

I 

: 
I 
I 
I 

I 
I 

I 

I 

I 
I 
I 

i 
! 
I 

: 
I 
I 
I 

I 
I 

i 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
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Tabl;_f! A2-181. Abundances for adult s .. f!Ulchra expressed 
by .mean number of individua.la/100m3/deptb. of \7U.ter colmm 
sampled (Ff70V-neta). Compare with Table Al-l :for station 
nu.mbe.rs. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 

: 0 l : 
0 ~ 0 l : 

Durban I I I I I I 

I I I I i I 
Port She ;est one I 0 I ~ ~ ~ I 

I I I 
I I I I I I 
I 0 I I 0 I 0 I I Port St. Johns I I I I I I 

i : : : I 

I 0 0 0 I 
East London I I I I I I 

I I I I I I 
0 Port Elizabeth t 0 l 0 l 0 : 0 : 0 ~ 

Range ____ _ Range ____ _ 
Median Median ---- -----

AUTillffi SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

: : I : I I I 
I I I I 

Durban I 0 I I J 0 I 0 I 0 I 
-I 

I I I I I I I 

Port Shepstone I 0 I ! I 0 I 0 I 0 I 
I 

I I I I I I I 

Port St. Johns I 0 I I I 0 I 0 I 0 : I I I I I I 

: : I : : I : I I 
Bashee I 0 I I I 0 I 0 I 0 I 

i i i i '· I I I 
East London ~ 0 I I I 0 I 0 I. 0 ! I _L 

I I I I I I I 

Port Alfred 
I 0 I I I 0 I 0 I 0 : I I I I I I 

: : I I : l I 
I I 

0 0 
I 

0 Port Elizabeth I 0 I 0 I I 0 I 1. I 

I I I I 

Cape Seal : 0 I 0 ~ 0 l 0 _I 

Range Range 
Median Median 

WINTER SURVEY 
Stations Stations 

3 4 1 3 

Durban 0 

Port Shepstone 0 

Port St. Johns 0 0 

Bashee 

East London 

Port Alfred 

Port Elizabeth 0 

Cape Seal Q Q 0 

Range Range 
Median :Median 

1 
I 

I 

: 
I 
I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

I 
I 

I 

: 
I 
I 
I 
I 

I 

~ 

i 
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Table .d.2-188. Abundance.J for juvenile ::.;. pluchra 
expre~sed by mean number of individuuldflOOm3/depth 
of water column sampled.(N70V-nets). Compare with 
Table Al-l for station numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 
: i : ~ i : 

Durban I 0 I I 0 I 0 I I 

I i I I i I 

Port Shepstone I 0 I J l I I 
I 1 .J. .J. 
I I I I I I 

Port St. Johns 
I 

0 
I I 

0 
I 

0 
I I 

I I I I I I 

I 
I I I I i I 

East London I 0 I I 0 I 0 I I 

I I I I I I 

Port Elizabeth : 0 : 0 : 0 I 0 l 0 I 
_l j 

Range Range 

4 

0 

Median ____ _ Media_n ___ _ 

: 
Durban I 

I 

Port Shepstone I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 

East London l 
I 

Port Alfred I 
I 

: 
Port Elizabeth I 

I 

Cape Seal ~ 

! 

Durban 

Port She :est one 

Port st. Johns 

Bashee 

East London 
I 

Port Alfred 

Port Elizabeth 

Ca:ee Seal 

AUTUMN SURVEY 
Neritic Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

0 

0 

0 

0 

0 

0 

0 

0 

: : : 
I I .I 0 
I I I 

l I I 0 
I I I 
I I I 0 I I I 

: : : 
I I I 0 
I I I 
I I I 0 
I I I 
I I I 0 I I I 

: : : 
I 0 I I 0 
I I I 

: 0 ~ 0 ! 0 
Range Median ____ _ 

WINTER SURVEY 
Neritic Stations 

1 2 3 4 1 
! 

0 

0 

0 
! 

13 i 

0 
I 

0 

0 

0 

i ! 

I 

I 

t _l 

: 
I 

I 
~ 

I 

I 

l 
i I 

0 I 

I 

0 I 

I 

0 I 
0 0 I 

Range----
Median ----

0 

0 

0 

0 

0 

0 

I I 
I I 

0 I 0 I 

I I 

0 I 0 I 

I I 

0 I 0 I 
I I 

I I : I 
0 I 0 I 

i ' i 
0 I 0 I 

_j_ 

I I I 
I 0 I 0 I 
I I I 

i i I 
I 

I 0 1. 0 I 

Range Median ____ _ 

Oceanic Stations 
2 3 4 

! ! : 
0 _Q_ I 

i 
.J. 0 .J. 0 I 

I 
I 

0 0 
I 
I 

! ~ : 
0 0 I 

I 

0 0 I 
l _1 

I 

0 0 
I 
I 

i 
0 0 I G 

Range :Median ____ _ 

: 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

J 

! 

i 

i 

I 

I 

I 

I 

I 
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Tabla .i.~.2-189. · AbundtmceJ for udul t !i. pulchro. exproo:;od 
by nunber of individuulo/haul/Lo 

: 
Durban I 

I 

Port Shepstone I 
I 
I 

Port St. Johns 
I 
I 

l 
East London I 

I 

Port Elizabeth : 

: 
Durban I 

i 
Port Shepstone I 

I 

I 

Port St. Johns I 
I 

: 
Bashee I 

I 
East London l 

I 

Port Alfred 
I 
I 

i 
Port Elizabeth I 

I 

Cape Seal I 
l 

. 
Durban 

Port SheEstone 

Port st. Johns 

Be.shee 

East London 
I 
I 

Port Alfred I 

I 
Port Elizabeth I 

I 

CaEe Seal I 
I 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 

i I 
7 : : I 

I I 1 I 0 I I 

I I I i I 
I ~ l I : I _1 

I I I I I 
I I 

0 
I 

0 
I I 

I I I I I 

l l I 

I I I 
I I I ! I 

I I I I I 
I 0 l 0 : 0 : 0 l 0 I 

Range ____ _ Range ____ _ 
Median Median ---- ----

AUTillrn" SURVEY 
Neritio Stations Oceanio Stations 

1 2 3 4 1 2 3 4 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 

1 
I 
I 
I 

: 
I 

I 
I 
I 

I I 
I I 
I J 

I I 
I I 

I I 
I I 
I I 

: : 
I I 

I I 
I I 

I I 
I I 
I I 
I T 
I I 
I I 

I I 

0 l 0 ~ 0 

Range----
Median ----

3 

0 

0 

0 

0 

0 

0 

WINTER SURVEY 
Neritio Stations 

1 2 3 4 1 
I 
I 

I 
I 

I 
I 
I 

I 

~ 

I 

I i 
I I 

I I 

l : 
I I 
I I 
I I 

I i 
I I 

I I 

: I 
I 

: I 
I 

0 I I 

I I 

0 I I 

I I 
I I 

0 I I 

Range----
Median ----

0 

0 

0 

0 

0 

() 

I 
I 
I . 
I 

~ 
I 
I 
I 

: 
I 

I 
I 

I 
I 
I 

: 
I 

I 
I 

0 0 I 
~ i 

0 0 I 
I . 

I 

0 0 : 
I 
I 

0 0 I 

' I 

0 0 I 
__t 

I 

0 0 : 
~ I 

I 
0 0 I 0 

Range----
Median -----

Oceania Stations 

I 

I 

~ 

2 3 4 
I ! 

0 1) 

0 I 0 i 

0 Q 

0 .l Cl 

0 I 0 I 

0 0 

n n 

Range----
Median ----

1 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

: 

I 
I 
I 

i 
! 
I 

: 
I 
I 
I 

i 
I 

i 

' 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 

I 
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T§ble A2-l~. Abundances for juvenile s. pulchra exFresaed 
by number o individuala/haul/10 minutes (NlOOB-neta). 
Compare with Table Al-l for station numbers. 

: 
Durban I 

I 

Port Shepstone I 
I 
I 
I 

Port St. Johns I 

I 
East London I 

I 

Port Elizabeth l 

: 
Durban I 

I 

Port Shepstone l 
I 

St. Johns I Port I 

: 
Bashee I 

I 

East London l 
I 

Port Alfred I 
I 
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Port Elizabeth I 
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Port She :est one 

Port st. Johns 

Bashee _i 

East London 
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Port Alfred I 
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Port Elizabeth t 
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I 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
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1 

~ 
3 

i : 
I I I I I 

i I I i I 
I ~ l l I 

_l _l 

I I I I I 
I I 0 I 0 I I 
I I I I I 

I : i i i 
I I I t I 

I I I I I 
I 0 l 0 I 0 : 0 l 0 I I 

Range ____ _ 

Median 
Range Media_n ___ _ 

----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 

l 
I 
I 
I 

: 
I 

I 
I 

_j 

: : 
I .I 

I I 
I I 

I 

I I 
I I 
I I 

: : 
I I 

I i 
! I 

I 

I I 
I I 
I I 
I : I 
I I 

I I 

0 ! 0 l 0 

Range----
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0 

0 

0 

0 

0 

0 

0 
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Neritic Stations 

I I 
I I 
I 0 0 I 

I I 
I 0 0 I 

I I 
I 0 0 I 
I _j 

: 
I 0 

: 
0 I 

I ; i 
I 0 0 I 

I 

I I 
I 0 0 I 
I I 

: ~ I 

0 0 
I 

0 I I 

Range Median ____ _ 

Oceanic Stations 
1 2 3 4 1 2 3 4 

i 
I 

I 
I 

I 
I 
I . 
I 

I 

I 

I 
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i I 
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0 
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0 
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!(.ub~g A~~· J~bund:...nocu for .;.d.ul t J. pulchr~ oxproa::ad 
by nu::1bero indi viduo.ls/hc.ul/10 ninu teo (la::>oH-not.:J). 
Comp~ra uith To.ble Al-l fnr ot~tion numbers. 
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1 2 1 2 3 4 

l : j : l 
0 I I I 0 I I 

I I I i I 

~ 1 ~ ~ I 
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I I I I I 

0 I I 0 I 0 I I 
I I I I I 

i i i i : 
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Table 1i2-122. Abrmda.noea :for juvenile s. Rulchra ex_pres~ed 
by number o? individuals/.haul/10 minutes ( lOOH-neta }. 
Compare with Table Al-l f'or station numbers. 

SUMMER SURVEY 
Neritic Stations Oceanic Stations 

1 2 1 2 3 4 
: 

0 
l i i : : 

Durban I I I I 0 I I 

I I I I I I 
Port SheEstone I : I I I I 

I _l I I 
I I I I I I 
I 0 I I 0 I 0 I I Port St. Johns I I I I I I 

i I i i i I I 
East London I 0 I I 0 I 0 I I 

I I I I I I 

Port Elizabeth ~ 0 l 0 I 0 I 1 0 I 0 I .1 _l 

Range Media_n ___ _ 
Range ____ _ 

Median ----
AUTUMN SURVEY 

Neritic Stations Oceanic Stations 
1 2 3 4 1 2 3 4 

: : : : I I I 
I I I 

Durban I 0 I I J 0 I 0 I 0 I 

I I i I I I I 
Port Shepstone I 0 I I I 0 I 0 I I 

I _j 

I I I I I I I 
I 0 I I I 0 I 0 I 0 I Port St. Johns I I I I I I ...1. 

l : : i i I l I 
Bashee I 0 I I I 0 I 0 I 0 I 

I I I i I I ' i 
East London I 0 I I I 0 I 0 I 0 I 

I ~. 

I I I I I I I 
I 0 I I I 0 I 0 I I Port Alfred I I I I I I .1. 

l I : i : : I 

0 0 I 
Port Elizabeth I I I I 0 I 0 I 0 I 0 

I I I I 

Ca_E_e Seal I 0 : 0 J 0 I 0 L _l 

Range Median ____ _ Range Median ____ _ 

WINTER SURVEY 
Neritio Stations Oceanic Stations 

1 2 3 4 1 2 3 4 

i i i i i i ! 

Durban I 0 ! I I 0 I 0 I 0 
I I I I I I 

She:estone I 0 I 1 I 0 I 0 I 0 Port I I .1. .1_ L _l 
I : I I I 
I 0 I I I I 

Port St. Johns I I I I 0 I 0 I 0 
i i . 

I I I I 
Bashee I 1 I I I 0 I 0 I 0 _l 

I I I I I I 
I 0 I I I 0 I 0 l 0 East London I I _1 I I .1_ 

: : : i I I 
I I 

Port Alfred I 0 I 0 I I I 0 I 0 
I ! I I I I I 

Port Elizabeth I 0 I 0 1 I 0 I () I 
_l ...L 
I I I I 

Seal I I 0 I 0 I 0 CaEe I I I I 

Range :Median ____ _ Range Median ____ _ 
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Figure A$..,.1. Recurrent grou:pa o:f cha.etognaths :from the Agulhas current during 195·8., .. The Fag. er
tehliiilque {FaiJer, 1957; 1963} was UEHld to identi:f;;t the groups. A cutoff point of o~ 50 \Tas uaed 
and all individuals :from all surveys were used. Fraetiona are the ratios of' the number of 
affinities per species observed to the maximum number of posnibl& aff1ni.ties; affinities were 
determined by the expression given in the text. 
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Piqre Al-6. Recurrent groups of ohaetognaths from the Aplh:·s current during 1958. N?OV-data 
w~a uaed from each survey. The :rv.aer tecb.nique with a. o. 50 cutoff point Wi"S used to identify 
the groups. Fractions are the ratios of the number of affinities per apeoies observed to 
maximum number of possible u.f:fini tiea; affinities were determined b7 the expression given in the 
text. 
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Figure A3-14.. The distribution of the main group of nine 
species. N70V-do.ta for winter survey only. · . 
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as determined by u concordance test of the main group 
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ta)lt A~ Various statistics for apecies of the main croup from NTOV-data, all $UrYe7s, 
for.me~o from saaplea of the upper 200 meters in the ooeaD, 

Prequenoz Rb!:Jiv. ~· • ~s~raio' ~ein~o• Aj'a V1tal1tz (lropor- A sno• va ance roprotlon ( roporiion 
tion7aam- aost aean from -samples eaap1ee) •~ature 

Speolea Tot!l plea - ~) Range Median 6 least Relative Species IM-t.aature 
Abundances 502' Adul -.a-Ju"f't~~~~~ ~Juy, .. ~ 

5l stations 
101 samples 11,584 

1 s. rUnill& ll2! 77Ll01 H14 2l J, I 8,J !~/101 llOl-291 a. 82' . )(oatlJ • 
1 s, serra-.o, 2lli 98/l,Ol 1-212 l.O 2, 8 1;6 4J.Ll.O;L 1076-1261: 51., 2" J4 ~II 

3 s, en:t1aSa. 2152 i8L10l: 1-1J6 8 J.3 l2 l!/l01 lJoa-853 J9,6~ • <~-I! ~ 
4 P, draco 1336 §6/).0l 1-75 8 4;, 6 18 2/101 lil-1;009 12, 5~ M ¢ Dt ~ 
,s. lJr& 643 79/101 1-31 6 5.6 6 8/101 124-519 80,6~ No diatinot 

ege-DI 
,s, heJaPtere 545 84/101 1-29 5 5,7 5 4/101 202-343 63.0~ Pew distinct 

ega- m 
?I:, a11btilie 5Q1 7UlOl l-26 5 5, 8 5 11/106 l23-l;51; JO, !1 X .J- D1 
8 a, -rec/neclegta Ji2 2lLlOl 1,-22 4 6. 9 7 l/101 20o-192 4j. o~ ! ~ Dl 
9 s, bipgc!a'ta J45 'UlOl l-22 5 6, I 5 5/lOl lll-~l4 68, Q2! M d- nt 

AJ'al •»a:R Wl I tlt §26 16§ ll a 81 ~ao 21 12 a 

Be ~~ ~=: :: ~ : : : :~: ~ ~ : 
.,... •Jf!!l 8t t76 401 221, 192 11§ ' ll 112 81 
Wl,attr •V!U 112 I 61! , 2@4 Q% 16J A21 §! §I . 629 

'· 
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Table A)-2. Interelationships among members of the main 
group o£ 9 species from the N70V-data for all surveys. 
Values are levels of significance and ~ indicates no 
significant relationships. 

1 2 3 4 5 6 7 

s. minima 0.01 o.o1 0.01 0.01 0.05 * 
8 9 

0.01 ;t 

s. serra.to. 0.01 0.01 * 0.05 * 0.01 0.05 
s. enflata 
P .. draco 
s. lyra 
s. hexaptera 

K. subtilis 
s. reg./neglec. 
s. bipunctata 

Diagrammatically: 

I 
I 
I 
I 
I 

( 
I 
I 
I ' / ' r / / 

~ I / / 
'· I / / 
' L e 

0.01 * 0.05 

minima~~ 

enflata 
serrato. / 

/ 
draco/ 

0.01 'If 

0.01 * O.Ol 0.05 
0.01 

0.01 A-

0.01 0.05 
I Jf 
;t 0.05 
-* 0.05 

)f 

L ______ _ -- _......._ --------
I 

_I 

-----0.01 
------ 0.05 
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Table .•l~iy. . Va.rioue··· s'tati$tioa f.or· a. pectes. o:r the .main. group.from N70V~data, summer sttrv~y. 
lormed on . · from $atnplee o:f the· upper 200 me'tera in the ocean. 

Averase Dil3:ge~a.io:tl Doll1inanoe 
tPrbjQ~r..;;; - Xlfunnane_ea itiiii~fg tvai:te.no$7 Propottion 

. tion719 · · · · · awnplae :mee.n Po is- ..;;sample a 
· ~ota.l . Sattt:plea ... ~ Range Median l•.moat $o~n) from 5peoi$s 1' 

5-lemst Relat:t:vo·e 

tr.ea V\t~li,'tl 
·Proportion 

aam.pl.ea) 
Adul..te-Ju.v. 1' Juv. 

M=.:nta.ture 
lM.::;·irmnatU:re 

.. -.. .. -·. ....... . . . .. . . __ .. Al>-tmdanoes . ...... .. . . .... . 

19 samples 10.37. 
s. enf~ata. .. Jq.l, ... l8Ll\l- · l~lOO 5t . , -: d 2jf.a , . ~l.. 6Ll9: ... _ . ~l.4l-~~o lO.OQO.l 22., i1! .. M<f IM . , 
s. sex:r~'il()• 181. , lSLl~ 1-..71 ti;k .. __ 2.9 ....... , ·. 25 . . . . 6Ll9. . .~6::-.~:+- .. QlLl~l ~8.6~ M +,nt 
s .• minima 162 · lOLl!'! 2-:IS ~ i··S J<l ~Ll~ 160.;..7 7/167 i·l()~ 1\Ro·.- .... t·l·:r_ v · "-- -•~AJr·-· ~.·• · 0 -_ 1 _- --:11 • ·-s:t2_ -- -s-.. _:· ·· m·: 'oid .. M-_dtl'--~- T··· lsl"th · a ·r r· T_ ~-- ·r-ru-·~NA .- _A.·""'Ar" ~ -~ .hii!?_ ~ UJ. · ·n 

P .. draco lJJ · 16/.l~ l· -JO 4}: J 7 2 .1/l9 4···~84 8A/..ll3 6ll~ .. ".,. ~ • ·.. • - ··- -«~«·-. ·· ·:-~·.r-: , -. :ro .. •e. _-, 1·~ · -·-r ·· -x· --·.c·-w"·-· ·· .AY·- r- -·- "'t_~ · ,~! .. _ .. ~--~~-'··::1\.:fflt· .,_ .• ,. 1\) 

x. subt~lis 72 · liLl9. 1•18 ! !i.l · 6 · 2Ll9 43~2~ 2~2 40 .. 32! M <t m ~ . ' .. ·. d" y .. . . .. v .. ' .. . .-1- 1 • I .··.• ' . ~ ••. " ; q . . " • ·.· + •• I .. ~ 1 : >X .. -. . ; ·'<> ,. . .. ' .· .. . . :·' • ,.. 
§.•, ,dE'!Ol.Jli,an~,. 61 ... , 1!:2LlS! .. , ~1-l($. , .:z: . 2• 2 I • , •• , 5 .. • . . 1LJ:.2 , , JO .... Jl ,JlL6l , ;20., 9% .. it d-,IM , .-. . , 
s. l:srta. 58. U/19 1-14 4 5.6 4 l/19 2-56 56/5'8 96•7" ~Jioa .. ·.t~v.· IM. 

_ . .. . . ... _ ... . _ . ... . ou.b-a'aults 
$., hexap·ter~ 56 12/19· l-12 5 5·· 7 3 0/19 20-36 36/56 64.3% ltoetly IM 

sub-auult~. 

\, 



Tab~e A3-4· _Various atn.tiat.ias for species of tho main g:f;oou!J. from N70V-data, au.tumn survey .. 
Formed on~y from the samples of the upper 200· meters in the ocean. 

--------------......;.·~~----~-~· ~--~·"~--- ---~~~---~· ·----~~~ .•·· .... 

F;r,esruenox R~lativ;e · AV'e~ye ~~ea. ·vitali-tY _-.··· .... 
(P:ropor- Abundance.. iaiik . ·· { roportion M==mnture 
tion7ea.m- l most samples) IMr=imJna:ture 

Specie~.· · ~otal · · plea - % · Range Median 6 least . . . .. . . . . . . 
_ :: : , : : ... ..... . Jt~lU ·t~-J;uv. 1! Juv. . . _ . . . 
44 samples 4518 
S·. _ mi:ni.t!.a,. . l2JO. 34/44; _.·. . ... l-124 2§ I .•• l~· l ·. _ .. JO . _ ... , . 18/4.4 ll!l .... ~l- 1. 01! ·; .~foatlz 1'4 .. 
S·, enf'lata 1Ql6 42/44 t "l-lJ6 lot •.. 2· a .. -.. 4o .. . . . 17L4·4 . - . 6gi·40Q HT .12· 4% . 'M -t-Df 
s~ aert:~:to •.... 910 .42L44 ... 2-lJO .. 14 .a.:z ._ .· 26 ..... _, . l5L44 .. · · 434;-..476 22;.,4"· ·. · ·m·-tn.t 
~- .draco , ... 6!6 _ 3U4;4 .1~12 . 11 3. 7 19 , 8/44 . I · l6~ ... ;oa . . 74~6% · t4 ~ IM ... "' 
s. hexa.1:tera 245 39/44 l-29 5 .4. 8 5 2/44 89 .... 156 63.7%' · !~ostly :tt.:r ~ 

_ ·- . . ... . . . aub~adul ts i 

$. l'~fl!-llaria 199 . 42/4.4 1-29 7 2•,9.. 1. . lL44. , .. .. . 29--120 60 .. 82§ . M ~ !\L 
S., biJauno.tata · 158 .... 2.~/44 . 1-20 5 . , . 5. ~· ' , 2/44 ....... 75-83 . 52.~~ !I i DL 
X. pacifica , 64 . · 20/44 · l~2Q . l+ 6. Q . 7 .OL44 . ;;...,9 _ __ l.4,• i~ .. ~tos,tly M 



~able A.3-5. ·Vax>ious atat1at:i..os for epel!)iea _of the• m.ain group froJn N'70V'-da.ta:9 Winter sunet:, 
Po:tmed onl;r :frmn aample\:l of the uppe,r 200 meters :ln the ocean. · 

-- .~ -. 

Fll'$9..,Ueno:t Relati.vtJ Ave::ra!e DiSES;r.sion Dom.in$-n;§lo _ AI"e
1
aL Vi1Mi'tz _ 

(l?·ropor- .t:~.b\Uld~oe Rs.."lk · {varianc~7 Froport!on {Proportion · M:•ature 
t1onl.38 ~ most· Itie<'l~- from •samples' Samples) :nt::=:b:J:mnture 

Spaoif;lls .· _ Total. _ swnplea•% }lange. I1fedian, 6 least . :rele.ti ve _-_ Speoiea: _ . _ _ ___ _ 
, ., .• _ ... • .,.. __ _ . -.. abU!fdance.s ..... 5~ tptal _- Atiul ts--Juv. _7' J.UVi. , __ _ 

.)8 anmples -;719 
s, min~a _ 1927 3JLJ$_ _ _ .l.~Jl4 _ 22 : . -_ 3,,.;1 - 114 _ ~, ; ,25448 __ _17 3C!-:l97. lQ-~ 21! _ ¥ostl;y: :M __ 
§.~ $e_rrato. l,2.~o _ 3BL3a _ _ 2-212. .. 12 a ... G . __ _ 22 _ _ ... 1U38 __ . "" .. 246-624- _ ,5. $ ... -1ttf:Ott 

s. .• epf,Aa.t'a. 811 38/3tl - ,l~I' -- .f?i 3·:4 ' - 21. ... t lQL~S: 2JJ~i84 H- 34· 7~ :M ~ nt -· 
F-.t dt"SQO .• . 521 .. :· 331)8 . 1;-68 7' 5. 4 l? ' ' OL,l8 ~ T • - .ll.O-..~l:Z' .. ., 79-·li ·. . M f- IM -- ~ 
s. lY;r~.. . 152; J4L38 ~ _ 1-Z.l . ,- 9 .... 5._1 . . .,-I . 6 , ,. . 6LJS .. T.,fl9.7263 7,4 .. 7~.. )foe·ttt nt , ~ · 
K. subtilis. a:;~- 32{3,8 _ 1"":.2!? ?·i , S. 9 .. . 6 . . . 4/.38 l~O-p8 , . 26 .• 31§ M ~IM _ . 
s-•. l.\eXE1'Pte·ra 244 )3/38 l-22 6 6. 0 5 1/)8 93-151 61. 4~ Mo·atly Il\1 

.. . .. . : _sub.-ad:ul ts 

s, l'egla.ris. H •• _181 I 24L3$ _ . _ ... 1-28 4. ..6 •. 9, ,_ 6 0/),8 . l14-67., . , 31t01' _ M tnt ...... 
S., 'f>i;punQtaf;a l1J 2JLJ8., 1~22 6 .i.6:o7 ,~. 1LJ8 . ~3-:1;20 66.7" ... M.J-l~f .H

1 
. 

• 

" 



T~blG,A;l•6., .various statistics for> the species o:f the main &roup from. NlOOB.,...date., all su::t"'V~ye., 
::formed only :ttrom aam:ples :from. oceanic stations. 

" --· ~, -· .... 
Jr~s.u.~naz R~lative .J\'V'~t;~~ ~sierai,on Dominance. !,~~ ;J;i~l,i;tl, .. 
\}roport= Ab'Und.ro5ce.'. :Rank (variance? ·Proportion {Proportion · M=mature 

. tiOll/51 . l most mean from -samples samples) Ift~inuho.ture 
~pecias, . Total eamples-" Range Median 9 least . relative Speo.;tes . ._ . . .. 
:, ~: :, : ... : .. : : . "" . , abundances SuW :total; .. , ,Ad'!:\111$-Juv, , ./! t1£!V,:-,, , .• 
51 st:un.ples l:h429 
s •. &nflata •. · ...... 3020 . . ~lt5l .. , .. 2~1~+ . 56 _ . 2 .• 6 ... ., ·-,a a... JOL5..l .. d _ 2,1.5!::-:863 _ , ... ,2.§.. 22!, ",M <tIM .. 
P. draco . · ·. 221.8 47L,51 4 ..... )11 ~0 2. 8 44 · · 31L5l 1391-1527 J2. J%. 1\1 t IM 
1~ ... 1 • _. _ 't - -~$a$Wp 1. ·~·'a. ' ;& . ·11 'c_ - : -y _ ~ . ',f _ ·- ~~~~ -- . - -·· 4' &:;: :il . -~ f ~- .. " -- ·n . . ~-~- ~ ~·- :ltiV • ''1 . . . ,b ~- ... ' ·: . flf".: ~- b ( . «?f>·. - . ·. ( . Q- s ·m At _ ' 

s. sll)rre.to. 2446 49L~l a-2.10 ';ll l!l 43 · · · 16L~l · · 1""43•:!03 ~a. 7~ r~ ¢"Ilit 
_ J- 1; *'HMW -- ,- '_ lt.illl, ~- )T _·) «::: _ ·: _-_-"iii N.'MI., V . - ... -~~ .. p- ~~· ~ ... t ·-_- ·~ '*' . . f -0 ~ -.-·.·,-~ ~- . ·-'-0· tf---~ . _A;;. __ ft .. ·;g_· , ·- l ..... 

S.t, .h.~XS;;ptera i !:l,7J~6. . 48L5l ~· s.-93 .. 341. ,.._ ,.J.() .. f., . 14 .d . l0/21. - .· .. S81~9q!L T sq. 7% ' .... ,n: (lM. . ~. 
s •. bi;p~o,,ata 212 , , .. 49(51 .· ·.· .: ;; ... lqq 1 .,. lJ .~5·1 _ 26 . , .. 3L51. · .. ,. · ... 612-~00 . , ., l2, ... 6~ , . PA: tf-ntt f 
.?.·. min,;tma. :z;.J 42/51 .. ' .• J,-l$!2. I ' a .·· - . 6.;t .. d 24 f .2L5,l .§2.!1:-~!.2.~ " ll;.J! T' ,M .... . .•. 
s. robLferox . 5.32 w- . 43/51_, ·- • dl.,...,Q6 ~~ ' .7 •. 1 20 ., '" 2~1 . ,. ' .. l7l-J6l_ I I 67 •. S% - ' M........ .. 

.. -
K.. subtilis . ~6l . . 40L5l . J..-31 2 · . 1·· J 6 0/:;>l 322-141 · · lO• 4% M t I?.t . - ·- ·rw·~~~~~~~ u .. ,_ . · -·,...:- ~- - w- 1 tz _ ·-· . ~ !- -~ - ·· - -,_ t __ '' < • u_-. · · · __ · · 1 ~ _- ·· ......, · --- 1 -- · _ • • · - -- • -· 7 

s·. l~r~ .. ,- .. 429 41/51 1 ... ·32 6 7. 5l lO 2/5l ~~fl47 eo. 8~ sub-adults 
. " . ·' ' ~· ' . . s.nd nt 

f:} •. bodoti_ , . . ,llO. , g .. 2.9L?l 1 . _ l-21 . , 2 r-o·n 5;!.,2, . , .. ~ , ... v ·- ....... OL51 , . • . .,$2-l~ , ,l6.!J1( .,M ;tllri _ 
x ... ~ilQ1fjQ& ... ' $.).. -· .asLSl' u-l...,a. .. • '.J., ... , .$lei .. 7 'J..! ...... . . .Q/S.J - ' ' . 52..o.). .. ' I'··~~. MoatJlt lil . 



?&.tile A .. 3:1ti:. Various atatist:i.os tor· species of the main .group from. ~l.OOR-data, ~ll sUlMTeys~. 
Fom$d f:tom nor:l tio ana. ooes1tliO s.am:ples. -

L ••- • ••' -· • • ~ • •••• -~.·--···· 

Preg;u~.noz J!el.a;tti~~ Ava~e, Dis:pe;r.$ion l>ominm'lca A~ea 'V~'\a,l.:i,ll . 
(?ropor... A~unda;nce ilank (var3:ance/ l?J70port:Lon {.Propor'tt:Lon M=::mature 
tion776 ~ .moot m.aan fl'om 76 S&'i!11ples samples) l!J!=ii!Ilmra.ttu"l'~. 

~eoi~~. . ~·ot~ aamples-¢ Rang$ Median ; least re1•:tt1ve _ ~peoies _ _ _ _ __ _ __ _. _ 
::: d... - ' ., -·- • • . .. • u d' d • ' n' ' H . -· ' .e:b;ttnli;uloes ~~ total. r ... A'\~lt-~-Juit. ' ~ Juv ...... ' '"'"' 
76 samplea 11,798 
s. enflt\t~ .. d ~,JQQ 7,.4l,7J> l-6~3 . J.9 • . l. _7 , ,160 ... . .. 4.U16 , :415~--lr~4~ 21 •. 61! -~~.~tnt 
s. frid~:riei l.44 7 40/76 l-.410 · 5 5 ~~ 1 · 236 9/76 1323-124 8._ ;% Mostly M 

_ _ _ __ _ _ __ _ S'Ub-P.d\*.1 ts 
· 1 -.. -_6 tJ.6 ----- li a· 7./1! L-t:_- - ----7.- - -_- -_ · • -_.a---s. sere , * ' ' . ' ·__ ' ' ' _·' .1•2 6 ' ' . . . . 0 . l 0 . .. . . - 0 . . " ' 

-M . ;ra,tQ - 'oo'ff .4lv , d-J" 4._ . -- ...... J ·. 4 . • .. ~ ·I - .. 3.... '"'I l''l' - "$'~.· ... .. 0 1 ,;. l · "' 11.2 .. ~- 3_5 .. ..::~l·.·J( ,, _ . I .~ . m ... '01 •• 

s. b~:eu.n.c.tata laQ9 28L'l6 , .... l"':23J_ ,:to _ .. .. .l•,'L. ·.. ~7 .. ~ ,.. . . l2Ll6 . ; .. _ if?.l~Jo8 ... .~!! .. ~~ ... _ , M ¢ m .. ~ 
P. draco ll52 ir1L1:6 . 3. .... ~4~ · 8 4 .. 4 l2Q 1/J.6 5.13-~7·l l}l~"o~ · tt 4'""'11¥4 1 
.,.i.JIII .. ;·- ·t~----· ·-s~---,,~~-- --,--- n·~-r-- Iii -··w-·- , .. ·tr --,- ·.1·,• -··M····r··-:-~L ---1·-· - -~~-----· '!l'l.,.ri7.t··-- .. ,-r-.J;l. .4Ll1 ~.-• ·-. . . . . .. . . . . . . . . . . . . . . ·. . . . . . . . ~ . . , . . l:¥! <r II!! _ ... 

~· ,ll~X.~Ja'tel'fl! 596 )3/76 1-67 6 4.7 16 2/76 .132-·264. 44.2;G Mostly au~-
•• • 

0 

' ' ' ' ' • 0 ' •• ·• , L ·~ a.tt,\11 t~ t 

s. :robL~~r,ox; 572 _ ~tlQei .. .. . _1-48. 5 , -~· .. 6_ __ .. _14 . _ . • , 1L76 .. 21.8-29~ p 51.£! . r.1 ¢":tM . 



Ta'Ple A4-l~- Sum:r.tlary o£ fecundity studi.ea mad$ on mature individuals of various .. chaetognath species 
from n~ritic a,nd oceanic ar$M. 
-·~···--=--- ~·~-'--'"··~~·~~~--~-~-"-~---"-- -------·~--·---~~-~--- .. ---~---·~~--~~-' 

Level of. siE$Xlifance. Area where po.pu-
(Mallll-Whi.tney U la.t-ion showed 

Ma:terial · . . No •. individuals . ,Diameter aize ... ;r~e Test; Tate and moat eggs per 
. Snec.i,.:;s Source .. · .. :Neritic· O~ea:tJ;ic, . lfotal, .. of eggs in mm6, . Qlelland,. l951h 1gd1~1d:u.al .... 

i: S •. enflata. NlOOs 6_ 4_ i . . . 959 . . . l606 . e •. lO_·_. _ to .0•··J2 , . " d:R.;S 0.01 . . n_e_~i_tic )Ooea.nio l . . f l I - . - . . . - · ··· 1 

K •.. pacificf!,. . NlOOs 15 39 54 o. 09 to 06 25 ~ ranges be_ ~een __ . ..· .. _ _ . 
. .. .. . . Q.Ol. and q. 0146 .... , . neri t;~>cma.an.io 

S. 'b~_d.ot~ . .. NlOOs . . 17_, , 24 4.1 . . Q.l6 to. 0.27 . .. ... 12 ~ o. 01, •.... .. , .. nerl tiC~Oe$a:pio 
S.. robusta N.lOOa . l2· , 10.. 22 , o.ll :t:o o .. 23 .. T ,.,;e ::= o. 0292 . .. neri 'bio}o_cea.niq,_ 
P •. d~a.oo NlOOa 2.0 333 35a k}t 0. 09 to o. 41 p, ranges between :naritio'\.Ooeanio 
~-. -~--· -~·-···-~--·-··-· ~-~-~ . ~~~~~· .... ~-...... . .. _ . 0• 23.AQ.~~~ _Q,L611.EL ... ~ ....... _ .... ---------· .~ .. ---· ···----------~-----~ .. -··-· ..... -~---·-~·- ~--------~---

s., 'biaunctata Nl.OOs 37 309 )46 o.o; to 0.24 p ranges between 1 
'.. •• . . . -. .. '·d .. , . r ' ~.026,4 ·to Q. 6;456. nerttioovo(a~anio . ~ 

S. se:rra:tode:n t$ta NlOOs l4 185 199 0. 07 to 0. 25 a tlan-d!io a p "( 0 ~ Ol 'r 
•. ,, • . _ .. . , . pacifica. · p = o. 88,86 ooeMic'>nari,tio _·. 

So. minig . NJ.,QOa .. J.p , . . .163.. . l79 . .Q.09 to Q.,,2) . , .. 1 ;=-. 0.• JYZ .. neri:tio~oce®j.c . 
~ .. • ferox . , . :NlgQs . 26 42 68 . o, •. ll to 0 .• 27 , . P. ,= Q._ 2802 nerit1c~9c,eall,ic . 
x~aubtilia NlOOs ... J .. _.~ ....... 3.~ ...... ----··-·-·.3.~. . 0 •. 09 to o .• 36 P' = o ... l8 ... neri-t;ic-ooea,nio 

.,-.---~-~-·-7-~~------------·c----------- • ----·-;--~-,- • --;-·-- •-·-·-·--- -

s. retmlaris. , NlOVs NlOOa .ll . l9 . . . JO . · 0 •. 07 ,to __ ~· 2,2 P = 0., •. 6384.. .. neritio ... oce&niQ . 

'A Data from Sto11e - 1n press.· 
if Eggs not always S·lfuerical. 



\ 

!al>le A~g. lle4ian values IUld ranees of eg nua'bere found 1D T&r7ille D\IJabers of S, enfia!a Qraasi 
'67l>eqili olaeaea for the two areaa of sW.dJ", S1p1f"ioant p.-values were deriTed troa ihe118an
Wh1b.•7 t7 ....... 

A. __ _All s~t~:.a....:o::.:oa:c:.::b:o~~D=::.:•:o:4u:.•---------

w•a•~· m• Oot!Pio A£!t 
Icc aabera Bca number. Level ot ss.crutanee 

LeDC'h Olaaa ID4i v14uala •uaaa :Bane• Indi rt4ual.e Medians RaD.c• ( wo-aide4) 
1A ~---~·- . ---~~· -- ---~--~~--- ~ -~ --- -· ~- -~~--- .. . 

7-8 l ~~~~-~~~ __ _l._t_~--~---~ -~zj~---~-----__2_8___ 9,5 2-18 D • 0,091 _. __ _ 
9 ~ ~- --~- -- _2_2___ -- _ll .3..21. __ - - -__ M_ -- - ~--· g ~-~- 2-20 :D • Q.J.O.i - -~ ~----~----

_lQ______ . - ~-- _6j____ ---- ___ l.4 ~ ------ 6-__2_'1_ ____ ... -~---174_ 10 2-29 » < __ 0~--~---~-----------·--
1__1_~----~----· __ 61~ __ ~J.t ___ 5-----'l ___ m 11 2-16 »' o.01 ·----------·~-

--------~- --- ~--------------~----~--

-u _ _ t_g _ 22 __ _ i-71_ _ _ _ _ ~218 __ -~ ---~ 14 a-46 ..Jt < o._m__ _ ___ _ __ 
_ll-----~~-- ___ _8_7_~ ~----_ll ~- _______ .. 4'"!8't __ ~ --~----lll 19 l-57 p < O, Ol ~ ________ _ 
lt ~as 11 a-122 !4 21 2-12 1 ~ o,q~ & 

a 11 lQl '1 H&i •a .AS·' t22 . I '"' o. Ol .... 
. 16 n t~ l+-602 1 22, ~ '-li , -< o. 01 • 

62 2~ 66 I 7-Mi • - - ~ • 
--- ~ 18-20 - 26. - - 1~6.5_ __l_S..l42 -- -- - - - -

Data troa Stone• in press. 



mabl~. A4-a. I I QQ.:ntitlu.ed 

. . ll· ¢! •· · · ·.• ·.. Snrvay 
- 1 *12 _·- r ·w- -1 .-r.-·r -- ·-'t'·~g•·.-- 0.~-9~-- .r- ···.·· -~·:: _-_-t .... ~t .... , ... dl.r·_rll!!i· ··r 1 qn··--< l b 

· N§ri tic .Area . Ooe®~o ,A.-rea . . . . . . . .. 
Egs numib$rs . . . Egg numbars Level of Sig.n.tfieanoe 

Length Olasa · !ndividua.la Medi:il.ns · Range Individttals Media:n.s Range {two-e.i.d.ed) · · 
in.ma.· · · · ..... .. 
-7.~8... .... ~- ........ ..... . .... d--~~'-. ..... •. --

a . . . 2 • . _ ... 14, .· . 9-J.6 ... 11 . lJ . . .s~2o 1 :ce o •. 1 J4 " 
lt'\ 1·9·. l.J 10-lO 22 l,l ~-29 l? = O. 594· . _,vj : ... )" ... _., -~- - ' I' ~- - " 1 . l ,.H .. T. ·-- ~---_ . - - • - . - . r ., •. 

t • ll 0 ' • • • 8 '. t 19 •. ~t' 0 • lJ-2€5·. ' • jt) '' I I ' 17 I ' - ' i:l6 . p ~ o. 3;73 \ ' . t 

12 ao . al• ~ · 11-20 49 ao 5-Jf! P = o. 242 t i··-- ·s w--~- - .. _., .. :!o"'•r·r-·p·_s-· 0 ·--- · ~.Ft ···q· li_ 0 ·· -~- -,- - · --,.---- ~ · r· rib •-- t. _--·r-

lJ .. ,.J2,. :' I lA .·. ·!:";87 ., ''' .g7 1 L' 24 T< , ... 4 ..... ~3, . ... p = ,o.Q59 , .. 
- 1~ . 1 2J. u I .... ;to 1 • ,.2-79 , . 21 ... : H 26 n I . 6-:J8 ..... p = o. 298 . $ 

• •> 15 '• 1 I I 
1 J8 ' ' ) l3 • u! ,.,.123 1 'i 1 29. • .. 1-~0 '$ ) .•• E .= 0 .. _@_30 

16 l" t;7 :; 21-105 5 .. ~~.4. . . .. 2.4-37 . ~~ = o.ol6 
. ·-:··· ....... jijj - ~··· ~. _:;1. •-- -· - ·.'· ~ - ~ $" .. iiiFfrWt. iiil:i -- -- ~- - . 

ll- s 59·' I .30-81 -- -- -- ---·--- :·- -~ ·r - ·-~ ·o~~r--:r_· -~· -~ · g--- · _ ·'::-·1· -~- t j" 11111•··· hBn ·a •· 
- I j ! ! 

. 1a~a:o • . . . 1 . .. .sa . ,,4 ... 87 , . -- "":- ,. ...."': ·.· , I -- .. •• 

1\) 
\J"'. 
N 

• 



Table A4-2. continued 

c. Autumn Survey 

Neritic Area. Oaeanio Area 
Egg Number::~ ;.~gg numbc ra 

Length CL.~..Js Indi viduc..~.l.3 1;:editflle H.u.ne;e Indi viduulo !"'edions Uu.nge 
in mm. 

1:::_§_ 1 ---~--····-~--~~- ~· ... ____ - -- _24 -- -- 9 -- --. 2-1_7 

Level of 'ib'nific~ae 
( t·~vo-sided) 

9 12 11 3-28 ~~__§-~------~ 8 --- 2-~9__ -- - _____ _p < o. 01 
10 31 14 6-39 89 9 . 1-29 p <. o. 01; 
11 35 20 5-5.1 ~0 12 2-32 p < o. 01 

1:,2 34 27 10-71 105 13. 5 2-46 p-< o. 0_! 

_13 37 33 8-87 65 18 5-57 .. 12 < o. 01 
14 _____ ~----~_49_ __41.5 7-12Q____ ___ ~ _____ j6___ 23 6-7_5 _______ _p~O.Ol 

~---1~ ----~ __ _3_4- ___ m -~-52 5-1~4 _ J..4 15._2 _ 3-42 ______ u ___ ~_l) ~ Q_LQ:J_ __ 

16 20 45 14-127 1 

17 15 68 24-149 

!§..__ 16 47 lb-142 -- -- -

I 
r\) 
\Jl 
\...I 
I 



Table A1-2• continued 

D •. Win"fier survez. 
-j ut 

Neritic . Area Oceanic_ Area 
Egs numbers Egg numbers Level .of Signifioo.noe. 

Loneth Ola.ss lndividualo l;!odicms Ranae Individu~la ?4edia.no Range (two-oided) 
in mm. 
7-8 2 13 _9-11 3 .ll lD-18 I> = 01' 56 
2 , . i . 7 7-22 22 . , 9. 5 4-;l.~ . R = o. ~:Z , 

--~l_Q____ ·-----~~4----~-----~l-4_._5_ ___________ 7~2_9__ ----- ___ _59_ 9 l-23 ----~ ~ o. 01 
__ l_l_~-~-----~--~Q_ _________________ l6 ... - .. ~-------9_~23_ ---- _____ 53 8 2-2_4_ _______ ~-~--~ .o. 01 

~-..,---~-~-·-----c-~--·----···-·-·•~---· ~---~- •-_____,--......,._--=----~"·-···-~----~-·---~-----------~-~---~--

12 ' 25 18 6-46 65 ll 4-J4 p <. o. 01 -
_-=.!lL l.8 3_2 __ -----~--~lJ-47 ____ 38 16 3-44__ _p __ ~_Q_.Ol 

14 2,9 , 32 ll-~2 .. · 28 l3t 5 2-4:2, . E ~ o. 01 . , 
_ 12 , 29 3l 8-81 20 17. 5 4-38 p -<. 0 .. OJ. 

--'=l=-6 17 ---~--.4-~ ____________ 14-87 ------- 2 13. 5 6-21 - p 'o. 01 

--=17 __________ ~'------------- 47 ·----------- ·;7:-.1:4_1-__ . _l ___________ -- -- --- --- -~~-
18-20 3 -------- 8 7 UuUuuUUUuU 72-lOln U ~- -- -~ --··------·--·-n ••••••••••••• --

~ 
\Jt 
.;a. 
I 



Table A4-3. Median values and ranges of' egg numbers found-in varying numbers o:f·K. pacifica 
by length classes for the two areas of study. Signifio~nt p-values were derived from the 
Mann-Whitney U test. 

Neritic Area 
Egg Numbers 

Length Class Individuals Median Range 
in mm. 

5.0 

Oceanic Area 
Egg Numbers 

Individuals Median Range 

9 9 6-18 

Level of Significance 
(two-sided) 

___ ji_._§L__ _ _ _ ____ 10 _ __ ___ 2)._~-~-- __ _l_6·:J2. ___ ~ ____ 21___ ______ _ __ ].A__ ____________ _1-23 __ p -<-- o. 01 

---- _7.Q_____ - 5 - - - -- -- __ ?_§.~ -~-- · ____ ],_9-2_9__ ----~--- _7__ 19 14-20 _1?__::_ o. 0146 

Table A4-4. Median values and ranges of egg numbers found in varying numbers of s. bedoti by 
.length classes for the two areas of study. Significant p-values were derived from the Mann
Whitney U test. 

Neritic Area 
Egg Numbers 

Length Class Individuals Median Range 
in mm. 

Oceanic Area 
Egg Numbers 

Individuals Median Range 
Level of Significance 

(two-sided) 

8.0 1 .•.... 37 ••• ~. ---· --- -·-----~- -- --·-· -

g.o 10 40 28-56 9 --~- _ _2_9_._.5 23-3_4 ____ --'-----~------1>..-~_o. 01 

10.0 5 ' 30 15--53 10 . 27. 5 7-42 p := 0.1164 .. 
11.0 2 50 45-55 4 29.5 23-38 --

.~ooled . 17 . 4lr 12-56 24 , , 2 8.2 _ 7-42 p _<_o_. __ o,;:;.l __ _ 

~ 
\11 
\.)'1 

I 



. . 
Ta-ble J\4;..,.5• . t!edian values and ranges of eg~ num\>era :fo"l;ll'ld ·in va:r~ir..g numbers of ·S ··i :r-o'Que'ea. 
bjr :Length classes tor the two areas of stuay. lih.gnifieanil l>'""Values were dertv~d !~rom the 
tilanli-~fhi.tney U ·test. 

Neritic J\.rea Qct'iu:,.nic. ·Area . . 
· · ··. Egg; Numbex-s . . . . ... Eei Numbers Le.vel of SiStti:ftafica · 

Length O.lass Individuals Median Range Individual.a Median Ra.:n.ge (two-sided) 
in :m:ni.· ~ .. · . _ . .. .. ~ ... · . . .. , . . . . , ~ ....... ,_ .. ·. . . . . . .. _. _ . . . . . . .. ·-.. . _ . : .... : .. _ ... . 

· ~r o · 1 · i"ji · 4 Jt .... .2 3"1c· · .. ~ · · · .. -.··;'•-· .· .. . . . - -~-. . . ~. ·001:.·::• ... _,. 'IJ:,~ ......... ·-- ·.. ;_ -· ;_ .. , ....... -~.2.· ·--. -.. . , . ~~o..A! --- ........ . .. .. .. 
·-~-if·-~:· >; ·sa s· s z·· .- t rt ·· ,-.·w:_ -~ ~ '" - · · ·· -· · ---, ;· .,. · · -,· ,. .... ..,. -~ • · · dclr r·a- _ ·-• ~ ·rr; 

. 1o~.o . . ._ . - ..... 4 _ 1a A6-81 . . ·4 . . 79. ··-- _: .. sa-~z , -.. ;p_;:_ .. o~_7718... ~ 
ll~ 0 . . 5 . . . - . 87 . . .. -. _78~1 - _...,. . -- ..;._ ......... . - .... 
12.0 . . . ... l._ . .. . • ._ •. _ .. 93 ••• ·-· _2 ... 26. 5 -25-28 -- .. --
13~ o· 1 •••• 1oo ...... · -- -- - -• ,:-·· • 0 '4'1$'""") • ' 5 Ji .' 0 

0 
,,..._,,, ••• 'u -----~ 0 "''1" "1 'l§''i$'' 0 ~? •• f • .... liliCbi R zl 0 i O'''"fi~· ••~" ~ $' 

PoOl,¢id ~- • 12 83 , 24-1.3l. .lQ.. 59," 5 25-87 p :: q._02.~2 , 
::\1~bl,e ~4~R· ~edian .value a and r~ea of egg numbers found_ in var-.ting numbers o.f :?,,. draeo. by. leng'tb. claeaes' 
lor the t\•to areas ot study. Sign:tfioan.·~ p-valueo were derived from the !l.a.r.m;~Whi tnet t1 tes·t •. 

~~~-"'"~ =·-----·- .. -·--.-~---·--·-----~--~··"-----~~- __ , _________ _,~~~~--- ·--~~--------~-~~-"""'---·'--'--=.;-~- ·-·~-~~ ..... ,~~· -~- ---- -· ~ .. -.. -~ .... 

flerit:i.o .Area: · 'oo,eanio Area 
· · ·- · Egg NUm:bers Egg Nt.uribers Level of Signifioance 

Lengt;n Qle.sa Individuals · Median· Range l:ndiv:i.duale · · 1rtedia.ri Range . (two .... s.ided)· . 
. . _ in lUli;l• . _ . . __ . 

4.0 • · · -- ·. cO""'!~ ·. Jl -- . ·.:I·. 2 .. · ... ·. . ... l~j;_5 fT .. 1 . 10-l.J, !'' , 0 , -- 1 .. u• 

. .2• o _ c. •• . .. i 5. 21· , . . . . .9-JP. . ,; ~2 ... , ... 19.~ . · 7.-.46 _ .• ~ .. _ :e = o. 2340 .. 
1 J~_--- - - f ~ - - - - . - . . - - . 

6 •. o .... · ........ ,lo ...•. ,,.
1

. Jo •.. ~.·-. ·i, ..• 12-sq .... _ .. ,1.32 ,_ i 29 · _ .. 6-56..... p.=_.o.eoao., ~. 
- . . . . . - - . - ' . - . . . . 

7 0 . 46' at. "" . =: . n2; A3 &: 9~ 0 7 ·· ·-~~ tti·.:·,!..'
1
r)'r: · 4_. t ·-· i: -~---~-;J · 1 ~---·_ -G-:2-:;(,2 · .-:1. 4 - 5 -:·-· -~~------" _--- ·' ~~~;;; Q·-- :P:.-~- .o.-•. u7_;'-6 .,." 

a • .p ' .. _. l. • .·.,.. ..... · ...... e !·•·5.7........ . .l6 ,.·. '. ,54, ·'' aJ ... 88 ... ~--. . ... 
, r • • • ,- , • , , ,$ , - ·,, 9 1 

9' 0 ........ -- ........ 1~ 62 4' 4·107·.· ........ t ~- ---r--~ rs -· 1 • r -*- n- -a -· ,-----ii!l!~-~ · ;,~, r e ·- ·· -·- ·-· , -~-~f--,--

10.0 -- -- ... _. 4 74.5 25-82 --u-4·. ~r lit '"···- -,.- r r __ ::attMfiil!"'r ·r ·-L·· ·r 11-w ···~•r ·-·«- ·r•s ~«- sr_·w--z-··n r _,·-r·• 

I. 
1\:) 
\Jl 
0\ 
I 



Table A4-7. Median values and rnngea of egg n~~bero found in vur.1tns numbora of s. bi~unatata 
by Iength olasags for the two areas of study. Significa.n.t p-vuluea were deriVed :f:rom.he 
Mann-Whitney U teet. 

~~--------~- -~ _ _....____~. ---~-- --·-------~--------~--~-

Neritic Area Oceanic Area 
. Egg Num.bero . .Egg Numbers Level . ot Significance 

Length Claao Individuals Median Range Individuals Media"'! Range {two-sided) 
in mm. 

7. 0 1. I •• ~ •• 1,2. • • • • ' J 18 lJ-22 -
a.o " ___ .:;_____ _ __ u 16-26 21 15 10-32 R_:=_J).4066 

9.0 _ "~-------- 8_"--------~----l_8,5 .. ______ ~~10-J_9___ 76 l7. 5 7-42 1L_::t 0.6456 
10.0 12 24 I 15-38 92 20 6-60 p =_()_._0264 
11.0 

0 0 
ll T 28 

0 
10-47 _ 62 2l " 

0 
7-43 l -1! = 0.097 

__ 12. () __ ~. _______ 2__~ ------ 48~ 44-5} . 1 3,4 27.2' . 12-21 - - -~ -
.... 13.0 -~ -- .... - .. 17 30 ,15-50. --

l.4. 0 • .-- ' --: • -- " ' . l.. 33 . Jl-4,6 -.-; 

' N 
\1\ 

"t 



tabl,e . A4·8~ r:.~ed:t.ah va;lues end run~es .. of . egg numb ere ~ound. in v~:rying numbers ot s •. _ se~x:~todenta.:ta 
by length olasees for 'th€t t\vo areas. of stu¢lY• Si.gnif1oan'b. p-values were deri.Ved · i'X"om th.e ·iann
Whitn~;;T U teet. 

·- ~ ·---· 

Ne:ri 't;l.Q Aral\ Oce~niQ Area _ . . . • . .. . . 
· · . Egg Numbers . . .. Egg Numbers Level of Signi.:f'iGance: 

Length. Q:lass Individuals Median. Range Individuals Med1a:tl Range: (two"'!"sid.aa) 
. .. . in ... rom. ..'-... .. . .·· .. _ ---· . .. ....... 

·~-····------~~--- ·--·~- ------~--=--~-- --··· --- -·-·- ---~----,..-·-•···- ··__,..----~~--- • .,.--.-.---~~- ------·-o----· -----
·atlan.'qicia . . 1 ......... 10 .. ,, .... •· ' ·- . ., . .. ... ., ..... -. .. r .... '- . .. 6-~0 • -·· .:...- ., . .,;q ,.,--· .· ""T.' ,. ... . .. .. .,.. . 

1 - ·~- s- -•· • ·- r- t :~~~...... ; . , 

l, 
\}') . 

. . 9.{) ..... - - "":• "' -.~ "' " ' ,1 . ,26 lB.:;E!_~L .. " ... • r .. ~ ·n .-: : .. • " ' 'f 
-'- r -

10. 0 1 . . .. l7 . -. 12 6~ 2 l~ 96 ...... . ·· -•- --'- _,._: •-•~••.~ •11•'-t.••, - ,,. 1; · · · .. -v_w · ~•~; p-,, .. ·.n-:-··~:· w .-.~~- ·- 1 .... ....,.. 

... U;_o 3 ~1 . 2fl-9'l l:Z .. al.· ... _. Bl-107 _ .,E = o,.Ol4..... . ... 
12 0 ~ es· 68 .... 9§ J ~0 '6-98 p = 0· nee 

"III;:Mi5il···· . -•- ·-·· J · ---- -·- --- 1 ~ • -~ ···--·-- -i:d .. M- · · · c-;n .~ ·r·· · r·': ~ ·_:'1'.::1 - -,._ -- . . - ! ijji' 

13 .. 0 1 - .. ·112 ... · .. • ....... -- -- _..,. w--.... · $ · , i:i 0 --·' • ? ·• .•. ·- O - . . tilt.•-! . -~ ~q.. lllli*J; -- .. iir' ---· -·- . Oil ., i' Tli: - - . ll -~- · - -II . - . - • - , . 8 

. ,Poole,d , . . l.O _ ,6~ .. , 28 ... ll2,d, 40 ... " __ __ 71." 5, . l9•lqt . . . ;e = .o. ~~86 ... • 



Ta.b,le A4 ... 9,. . Median. values and ranges. of egg. n:umbe,ra fQund in varying n:wnbers of s. minim~ by
Iengt.h o!aeses :f'or the 1$Wo areas of otud.y., ~ieJ:ni:ficen-t p-values were derivod f'rom the Itfann
Wh1tney U te$tt. 

Neritia Area Oce~ioe Area 
· · · ·.. Egg Wum:bera . _ · · . · Egg ·Numbers Leve.l of Sign~.fi.~ance 

Length Olass Inc11v1duale Median Range Individuals Median Range (t:'uo .... sided) 
.. in ID.m• . . . ... .. ... ... . ... . 

.thO l · •·•· • u 5•ie~Hl $e · 4. · 6 .. 2 · ·. 2· to 8 ......,... 
t·~ r_ · _ ~p;;e,, •rl -···· ·u .,,.. _- ··--- __ mtiJ:·r w ·: · ·· -~ ~ ~--·e-t ·- ~ --,- ··c-iii'-.0 'f ··-- . ···-·at~Li$i¢:;54£ ·tile· -_--·s·-··w- ma· ·t· · '* 

2010.. . . 1 . £?." .. . 5. to 10 Ul 7 · · · .: .. · .-· · .J' to .14. . :e ;; o •. ~7J6 •. 
6'..,.p 7 9 7. t,9 11, ......... 46 . ... .8 n - • J ... to 16 p ~ .o •. 5552 . 

..... 

Table ,.A4-;~o.. Median. val:ttea ana ran.gas of sgg. nu:mbe:ta . fo.und in v~~Yi!l8 .. ;r~mbera o:f s. _fe:rox by 
length ol.a.eaea :f'or the two at>ea.e of study.. Significant p .... valuea were derived f'rom. the Mann~ 
VIlli tney TJ test. · · 

-~, ---- -o·-~---·-- ~ - -·'r""""'---~___,..---,.-------·--· -~--~--.-··· ··------7··-·· -~- ---·• ·--- ·---~---····-··----~-.---~·-··--~--~----------· 

Nerl tio Area Oceanic .Area. 
. . . .... · · · · . Eg8 Numoers . . . · ·· · Egg Numbers Level of Signit":iaanoe 

Length O.lasa . IndiVidual a Median Range tnd;t V'i.duals r.tedian Ranga {two-sided) 
in rom., , · · , · . . . . . 

•• ij ·- ·~ .-LII!'I't,.......,..·-------------------------------------------"----· 
. 12. 0, .... • . • l , . . 102 . _ 8Q , to 10~ ... 6 • 77 .. . . , .54 to 12.4. . p, =. o. 2,00~ ,.. . 

I H 4 • £! F _ . _ _ . 

13·0 ~ 128 81 to J.!t8 9 97 ~7 to l.:£8 ~- = 02846 ~-·>!.!t:·._,~_.• ·- r· · --- .. ,... •• •. · --·-·t·· -· _ ----- · r:- · ... Iii.- z __ - , .. ,._ ··ge,.,_--eo_-_-_.--·.·.· ·-:> 0··- ·a-a··-~ - ,t ·m-~ 1 -· --, .. 

. . . 14.,0,. , , . , 8, ., . , .. ll§ lQ?..~tQ .. l7lt • ~-' 1~8 .... _ . l,ll .. ,;to 2·32 ;p = o. 26,20... . . 
. . - . . ' - . 

, 1.2.0 , d l , . . ,lll. . 151. to 207 .. l4 • 1J4. 5 . ~~. to.j~2l. .... P ~ o,..Q424 ... . .... 
16 o l ·. . . 171 . · :z· 132 llO -to g21 -·· _ --- •. ·--w · . :· . i ·- ·· · · ·1 •-~-•.•. •-· · 0v* •.•"~ r· ·-·r nt ~- _ •0 --~~..,. ··_·J 1 a -- _ _. __ - ~ ·t 1 q· · - ·----

11 to 18 0 2 lj2· 5 lJO to 135 -• -- . -· --..-.+- itli"l •.-· - .... - ......... -. ·_---,20~- --·-··· -. t :aill!!i -A."ljijiSII ____ ....... I -·-. r~'rl, Pil, I 

1 J?oole,d " 0, a6, J.' ., . l34., I _8l, tQ 207 "'42 ''"''"' l24 0 54 ~t.o)t?~~L .. :e = 0.280~ >' . 

j, 

.~~ 
."'., 

~ 
\J'I 
\0 
f 



Te:ble A4•l.l.-.. 1riedian values ~?.nd ranges of eljg numbers i'm .. u:td in va:cying numbe:r-a of x: •. e\lbtl.lis by 
length· oia..ssea for the two areas of study4. Signi:fioant p-val.ues. ware derived :from tbe r~~Iann.:..:
Whitney U test. 

Ner~tio A~~ .. · .. · p_oe~ni.o _Are! _ .. .. .. . 
Egg Numbers . . Egg tlumbers Level of Sipifica.noe 

Length Olass Indi:vidu&ls Median R~e Indi viduaJ.a Median. Range (t•;vo .... sided) · 
in mm.. ..... · 
g. 0 .... ...... ...... "~ ~-- 1. • .•• •--~t8 ..... _ ...... ~ ._~ 

10 •. o. 1 , . . • ..•••. ~+a~ .... ·.- · 1~ 13.; ... 1-..11. . .. _.. . . . ~ 

-.!- ~ ll.O -- _,... -- 17 . . l2 Z-12 --
• - f l ..,. Oofil :i - , & ·- • "liMo:$ t il'" 11\Wiiji< 

... , 1~ •. o . 1 ••• ~ ·)P_•. ji ... ~- "% 4 16 . , 1.2":""2,6 • • .-.-
" f lJ_ .. _Q . • 1 " .. Iii •••.•• 19· •• i:,": "'· - ' •• :l ' ,;b,j • .. . 1-18, . " .. ---:-- . . . . . ,. ' .. 
Pooled ~ .. • . ...l9 ., . • ... 12:-.;3() ~5 , ,12 _ . • .~-g6 _ _ , _p =.. o. ~f! , . f , •• 

Ta"Qle A4-l.2, _ Median. values and ri'.nges of egg numbers :founl'l in varying numbers of s. resu:tari,£!/ 
negleQ.ta by length ol.E.\$EH~e f.or ·the two areas oi' study. Signi:fi.ca,nt p-values were d.e:r:tved :from 
the Mann-Whitney U -t;est~ 

Neri t~q, ,Are~. 
Egg_ nw.abera 

.6.() -- -- ,.._ l. • ••••. 26........ --
Poo.led . , . . , l;l , ,, ... l~· . . . . 4-l4 ... 19. ... , l,5 . , , _ .6~26. __ , .! = 0 •. ~384 , . . 

.. iie i"le.C·i&- ' j-~-.~,:. ....--•• 1 .,, . .- !1-;ff r X !lii:ii!!!isl U4 II{ :·g-

. . s :o. ..... 3 ~ 9 2 8 ~ l ..... ' .. 6,.~. • . OH'~. A.; '( . . -:z,. 0 "" '~· ' "" --.- l ""., I ,:;:-;·. •• "II 0 ......... ) , I. 

I 
f\) 
0\ 
0 
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Tab~e A-5-l.. Frequency of occurrence of various types of 
organisms formd in the intestine of; (A) ~· biJl!.!l;ctata, 
data from Lebour (1922, 1923); and (B) S. s;azella~, data 
from David (1955). · 

(1\l Species . . '. Group Pe:reentye 

Acartia C.lauai 

l 
oda 

oda .. 1 

3 

,. 68.42' 

21 •. 0,; 

fterrins (;tuvenil~a) Pisces 1 
Gebia .larva ... Miscellaneous l .· 1.41t .. 

----;ur r v:r- ... lOO.ff 
. -

... Number :Percentage 
Cal anus Co· e oda. 2 

Rhinoa18llua se;as 

Pleuromamma robusta 

42.2 

atha 

atha. 
.Other Crustacea 1. 
Other Cru.otacea 1 4.: 

Totals:_. 45 lOO.Q,e 

'-ft These organisms were also listed qualitativel-y,. in addition 
to the above number.s, by such tenna aa, many, several, :few 
and frequently .. 
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Table A5-2. Nuaerical distribution ot all inteatinal 
contents identified :from chaetogl!aths of the present 
collections. The total tall7 is slightl7 less than that 

given in Table A5-4 because the location ot some 
intestinal contents was not recorded. 

SUMMER SURVEY 
Neritio Stations Ooeanio Stations 

1 2 1 2 3 4 
: T : I : l 3 1 

I 
Durban I I I I 6 I I -. 

I I I I I I 
Port SheEstone I ~ I ~ I I 

I I I 
I I I I I I 

Port St. Johns 
I 2 I I I 11 : I 
I I I I I 

I I : i I I I 
East London I 7 ! I 4 I 21 I 

I I I I I I 

Port Elizabeth l ~ 28 l 16 : 5 : 1.6 : 17 

l 
I 
I 

I 

: 
I 
I 
I 
I 

I 
I 

I 

I 
Total: R~ __ 4_o __ 

Median 
~ 78 = 118: 

----- I Median 1 ---- ----I 
AU'l'illi!N SURVEY 

Neritic Stations Oceanio Stations 
1 2 3 4 1 2 3 4 

: : 
Durban I 20 I 

I I 

Port Shepsto~e I 2 ! 
I I 

St. Johns I 23 I Part I I 

: I 
I 

Bashee I l. I 

i I 

East London ~ 6 ! 
I I 

Port Alfred I 4 I 
I I 

: r 
Port Elizabeth I 16 I 

i I 

Cape Seal : ! 
!otal: 

Durban 

Port Shepstone 5 

Port St. Johns 2 

Bashee l 

Ea. st London 

Port Alfred l 

Port Elizabeth 10 

Ca e Seal 

Total: 
All Survey~ ~otals: 

: : I 

16 
I 

I J I 

' I I I 
I I 20 ! 
I I I 
I I 9 : I I 

1 : -. 
I 

I I 18 I 

I i I 
I I 18 ! 
I I I 
I I 22 I 
I I I 
I : : I 

13 I I 91 
I I 

: 12 : 14 
~K9.: __...1..~.1-1 __ 
Median 

23 

WINTER SURVEY 
Stations 

3 4 1 

1 

I I 

95 
I 
I 5 

I 
I 

i i I 

25 ! 18 ! i 
I I 

.38 I 7: I I 
I : 

35 
I 
I 28 I 

I ' I 
22 I 81 

I I I 

24 I _54_ : : I 

: I l 
I I 

.37 I 45 I 43 I 

~596 
Median 

12 11 

12 53 

m.- 491:11: s11 
flt<WJ 165 ii&369 

1 
I 
I 



-263-

Table A5-3. Organisms found in the intestine of various 
chaetognath species arranged by species and their frequency 
of occurrence. 

al 
4.:> ~ ·rl m m ro • () ~ {I) ·rl 

al .p 0 (j) al ·rl Q) -M $-1 .p 0 .p e .p ~ ·rl .,.., al r-f cJ ro 0 g ro m (!) M ~ .p !I ·rl 'd r-f 0 ~ ro .5 aS rc:l 0 0 .p 
f:t-1 ro ~ X ~ ·rl $-1 0 rO ~ ~ ~ ~ ~ ·rl Q) Q) 0 $-1 Q) (I) Q) 
Q) rc:l ..0 m ~ $-1 r-1 tr-1 (j.; rc:l ,0 a Ul M 

• ' • tJ • 0: • • • • • • • • • fl). Cl) rn en en Cl) en en fl). en Ul ro 
Acartia spp. 10 1 

Acartia danae 1 

Acrocalanus spp. 1 

Calanus spp. 1 
!1 australis J. 

" chilensis 1 ·2 l 
tt finmarchius 2 1 
n pacificus 1 

Candacia spp. 11 1 7 4 3 5 2 2 1 2 

" catu1a l 1 

Centr.opages (3l)p. 5 1 1 17 1 3 1 
ff 

.\. ~.a.1.;1- t; J.-v.u..L.t..\V J 

4 tYPJ.CUS l 1 
ft krfiyeri 2 

" furcatus J. 
tt bradyi 1 

CorYcaeus sp-p. 12 3 7 l 1 1 1 
II agilis 3 2 

" a.ndrewsi 1 

" asiaticus. 1 1 ' . 
11 clausi 1 
n crassiuscuJus 1 1 

" dahli 3 4 2 J. 1 
tt danae 2 

" erythraeus 1 2 1 1 1 
tl giebrechti 2 l 3 1 

" latus 1 1 1 1 
It pacificus 2 2 1 1 1 4 

" sub til is 1 1 

Ooryce11a SJ>:Q• 12 18 31 2 2 1 
n concinnus 28 5 83 3 1 3 4 1 
11 curtus 2 
rt "2x"dakin 9 20 7 18 
11 gibbu1us 23 11 l 1 
tt rostratus 13 37 37 21 5 1 1 1 2 1 3 1 
II "xn 5 1 1 

Continued on next page. 

{I) .,.., 
~ 
0 

4.:> 
0 

§ 
rl 
Pl 

• rn 

1 
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Table A5-3 - continued 

tn (I) 
.p 

~ 
..,.. m a) .,.. 

;:a • 0 c::: m ..... ~ til .p 0 d .,.. Q) .,.. J.t 0 .p 0 .p .p k ~ 
.... 

~ 
t""i ::i .p 

·::3 0 g d t') G) t< .p .,-{ i, 0 
r-i 0 S.C .5 

~ 
"d 0 ..... 0 .p § ct-1 ~j l4 ...... k () <d s:: .g s:: f.f .,... 0 

~I 
0 k Q) G) Q) .,.., ID ~ (l) rrj ,1:) f') k iH fH 't::l p a 0 f..4 

• • • • • • • • • • • • .. 
0) Poi en t") (J'} ::'1 t) t'".l t'l (i.) :X:: C:J en 

Eucala.nud app. 13 2 7 1 1 1 
" uttenuatua 16 l 5 
ft elo.nga.tua 4 
" mona.chus 2 l 

Euchaetu spp. l 

•• norveJtic·a. 1 

Ruterpina a.cuti~S 1 1 2 
Labidocera. e:QQ. l 

J•ticrooetella ~ 3 12 l 
II a.tlwntica (?) 1 

" roueo. 5_ 2j 4 I 

Oithonn app. l 1 - I 

"· tenuis 1 
OncPen snp. 67 83 5 16 8 J 2 2 l l 

" coniferu. l 1 2 1 

" media 36 39 9 12 10 1 6 3 
.. venuste 8 17 3 1 4 2 1 1 
tl "Jx" furcae l l 

Pleu.:rorru.unma spp. 1 1 1 2 1 

n rrrucilis 1 1 

" robusta 1 
" xiphio.a 1 

Paeudodiu.ptomus 
spp. l 

Rhinoalanua spp. 1 1 

" cornutus 1 
11 nuautua l 

Su.pphir:ina app. l 
Undinu1u s pp. 1 1 l 46. l 1 ~4 1 

" durwini J.4 1 

Eukrohnia hnma.ta {?}1 

Krohni t tr:. o btilis 2 2 2 
Pterosagi tta dr'aco 3 

Continued onmxt page. 
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Table A2-l - Continued 

il ~ c5 m 
•· k ~ m .,. 0 4l G5 fi! • ..... 

.p o: ~ ~ 
.p ..... .,... 

! ri 
G1 0 

~ 
ID ~ • H ~ 

..p ....t 
f"'f 0 t 41 

~ ~ 0 0 ..p 

"' ~ X ,:J J.t 0 'CS !i ~ ~ .,... I'» G) 0 k 4l • • flo> qoj p (D ,r: J.t r-f ,.... ft.~ eo p fl 10 

• ,..• • • • • . . • • • • • ·• ·- - .. 1 .... 1!-a -= 1.0. .J....t 

SB.Id tta spv. 16 14 11 1 8 7 8 2 

" bedoti 1 

" bipunctata 1 1 
tl dec1p1ens l 1 
.. enfla:ta _5_ 1 5 2 1 
tt friderici l 

" hexa:otera J l l 
II minima 3 1 2 4 
n reg/neglects. 2 

" robusta. 1 l 1 3 l 
tt serratodentata 8 25 3 1 5 l 2 l 2 

Decapod larva l 

n (zoea) larva. 1. 

n E~ss"' . 6 18 
Eup_hausiids l 1 2 1 1 1 l 

_. St~l~!}UiQin 1 
Pish larva. l 

Heteropoda. l 
Oikopleura 2 l 1 
Ostracoda 4 2 l l 7 
Pol.vcha.eta l 

" (Alciopidae) 1 

.. " ~S:£llidae)exoga.nel 

~ Spherical objects resembling chaetognath eggs. !hey were 
definitely in the intestine and not the coelOJil. All were 
very similar. 

m 
m ..... 
'" s:: 
k 0 
iil ~ 

i 0 

a 
<» ~ k 

• ~ ..... 
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Table A5-4. Frequency of occurenee that organisms of 
various groups were found in the intestine of various 
species of chaetognaths. 

CoEe:eods Cha.eto&Baths Miscellaneous 

s.enflata J19 cs2.1~L J2 . {10.4~l 17 ! 4. 2!l 
P.draco 274 {81. J~l 42 {12.21[) 21 ' 6. 2fl 
s. bi]2U.'lctata 221 !92.l~l 16 ~ 6.~1 J 'l.~l 
s.aerrato. 165 (98.2/} 2 ( l. 21f} 1 ( 0.6%) . 
S.hexa.;etera 62 !29· 6~) . JJ ~ll·1~l 2 { 8.7~l 

s. robusta J4 !Z7·.l!l 10 {22.:z!l 0 { o.o%} 

S.J:.tra 19 1!2· J!'- ~ 20 !47.62fl J ! 7.l!l 

S.friderici 31 {~0.2~~ J ! 7.J~l 1 ' 2.5~l S.ferox 10 !62. 5~ 2 4 . i25.~l 2 {12.5~ l 
s.deCiEiens 12 1100. 01c l 0 ! o.~~ 0 ( o.o~u 
s. bedoti 10 {100.~1 0 {. o.Q!l 0 { o.~l 
s. m.inime. 1 (20·~~ 0 ~ o. Q!l 1 {20·~l 

K. aubtilis 0 t O.Otl 0 ! 0-~l Q ~(~_ o~ .. 9! l 
s. res:9;lo.ris l 'l.00.0;0l 0 { o.~l, 1 (~oOJ.Q!U 

s .. ;elanctonis l ~lOO.O~l 0 ' O.O~l 0 i 0-~l 
Totals: 1166 ~ _8J. 6~2 162 {12.1~2 22 ~ 4-J~l 

. 



Table A5..-,S-r, Frequency of ooou.rrenc·e. that org~isms of various genera. of oopepods end others were 
tou.n~. !n the. inte~tine of various epeoi~s of e}lo.etognaths •. , . . . · ... 1 

. .! . ~.- ~ . ,q. . . :t:. . . . fg.c, , . . . m. . ~ .. •·. . . ~ .. I 
6i. :""' ·.P 4.) ~):! ...... (!) 'i"'f• "k 0 
~ .. ~ . ~-. . ·~ ~. -¥ii . . . ·,..... . '"... ~. ~ .. : ""'*.· .... · d .P_·· ..•. 
w o !5! h 1-2 m tl> M ~· ...,. a 'fl'i. ~ 

-~ ~ · s · 11)

1 ~-- .a ~d: ~ _e...... 'ft .g.·· j. · ~.: · i.· i.···. ~ ~ . . ~ m · Q) ·o · • ~. Q) . <» m ·.. ·~ · !l> · ,.., 
<ll · 't1 . -~ . ~ M . ·. tH · · ~· '1d .Q. . lil . k p. 

# ca ~o ~~· '~ f#rJi Dr~ '1& <t -4tl}_ ~ iwj,_ ilr& t ~J ~ # ui _96 #rri. ~ ~r& % ~~ % #tJ. ~ .'tJ 1 ~.vll_'ro 
Aoa:rti.a 10 2!7_' 2. C-5 0 . -. 0 - 0 - o - 0 - 0 . -. _ 0 - 0 - 0 ..... 0 ... .0 .- 0 - Q . -

Aeroc.alanus. . 0 - 0 .... Q - l 06 0 - 0 - 0 - 0 . - . Q .... 0 . - 0 .... . 0 - .0 . -~· · 0 - o -
C~la.nue .l. 0·8 o ... '!"' . 0 -· 3 J:8 l l:O 0 - o - 3 7.~3 0 . - 0 -~ 0 . .... 0 . - o ... 0 - o -
Oan.daoia .11. 2_.g l. 0-3 7 ~9 5 2*8 4 .. l8 5 1~4 Q - 2 .. 4·9 a 125 .. l ... 8·3 2 20Q 0: • 0 . _-. 0 • 0·. -

Oentro.'Qages .. llc 2·9 .. 2 .05 l Q4 .l7l.O~ l J:O 2 4'5. 0 .. - 4 9·6 1 6·3 0 .. -· 0 - o - o - 0. - 0 -
Oonoaeus 28 . 7-5 7 .. 2·1 2.2 9-2 4 ~4 1 2·9 4. _9l l . 24 4. ..9~ l 6·3 2 168 l. 10.0 0 - ~0 . .... . o . ~~ o -
cor.rc$1la 85 22f'/ ao ~23:Y m. 71•3 44. 26·2 n lCo6 e 1e~ 1 2·4 6 .. 14-6 3 1e·a 2 16·e 4 4c.o 1 soo o. ~ - o - 1 1oo 

.. Euealanus 35 . 9:3 1 . Oii 2 ~-Q-6 o ... ..,., _.U 12·$ o ~ 2' ~4 l ~4 0 .. -· . 0 . - l.lCtQ 0 - 0> . - o - o . ~ .. .~v 

J!!uo.haeta 0 - o ... 0 • l 06 1 l:O 0 - 0 o 0 .... 0 - 0 ""'' 0 - 0 - 0 - o - 0 .... · ~- · .. . . . . . .. .. . . . . . . . . . . . . .. t 

_Eu:tarnina . Ji.. . ..2:1 l. . 0!3. . ... 0. · - . J'l -~ . 0 - l . 2·.3 . Q . - 2 +' 0 - 0 . . .. ~ .Q - . 0 .... () .... 0 • . .. 0 . . -
Labidocer.a . 0 . - 0 - 0 - ~~Q.. .... 0 - 0 - l . ~4 0 - 0 - 0 -: 0 ... - 0 - 0 - . 0 - o -
1ifiorosetel.la .. 9. 24 J9 llt6 0 ... 0 . ,.. () - 5 ll:4 0 .... .0 .--. . 0 .... 0 - 0 - 0 - 0 .... Q - () -

. Oithona l 0-3 0 ... 0 ...... 0 -. 0 - 0 .... l. ~ ~A 0 .-. 0 - .. 1 &1 0 -: 0. - 0 .... 0 . - 0 -
Oneaea . . .. ll2 299 l4P 41:; 1.7 7•1 3o l7o<; a5 2-tO. 6 136 lO 2l8 0 ... ~ 3 18·6 4 . 33~~. 0 • 0 - Q .... .llOO ~ 0 -
Pleuroma.'ltlllla ... . 2 . 0-5 . 0 .... 0 - 0 - 2 . l9 l 2·3 2_ 47. . 0 . - 0 • 2 16-f l~ lOO ~0 - 0 . ... 0 ..., 0 -

Pseudodi~P.'tO'tus . l 01 ... 0 • 0 - 0 - 0 .. ... . 0 - 0 - 0 - . 0 - . Q .... 0 - 0 - . o . ...., 0. - 0 .. -
. Rhinct.l\lanus ... 2 0-5 J>... ... o - o .... 1 l:O 0.. - . .t i4 0 ..... 0 .... 0 . - 0 - 0 . - o ... "!"' Q - . o -

Sa:g>:Qhirina . 0 . - 0 .. - 0 - 0 ~ 0. ~ .- . Q - . 0 . • 1 . ~4 0 -~ Q . . .,. . 0 "!0' 0 - 0 . ... 0 -· , 0 -
Undinul.a . . . 1 0-3 ~l. 0-.3 l, CA 60 3.$:j 0 · ·- 2 4~5 l. 2-414 34•1 0 - 0 - .l ~lOt() 0 - a ... 0 ... 0 .... . - - - . - . . . - . - ·- - --. -~ . ~ 

Chaatognaths ... 39.104 42 l2o5 16 6!J 2 . l~ 33_ 3~'7 lO 22:.7 2o 4'£6 l 7·3 4 2~0 0 ... Q • 0 ... 0 ... 0 • 0 ~ -
!l{iso. groups 17 4·5 . 21 6'2 . 3 l· ~ l . OE 9 67 o - . 3 . . 7·2 l . 2'4 2 12.5 . o .. ~ 0 '""·· . l. SOC 1 ioc (J ... 0 -
'.fotal::H ... 37S 337 a4~0 168 l04. 44 42 4l · 16 12 . l.O . 2 l l l 



Tabl~ __ AS-6. · (A) .Frequency of organisms f:ound in .fiv.e 
aamp.l.es t'.rom et~tion nNGYtt 19 (Dil.rban line. au~ survey). • 
. (:a} F.requ.ency of organisms found in the intestine of 
cb:,aetogl'laths from~ the aame station (or .five samples}., 

ll 
16 
50 

.copc·ella. spp. ------·----------------·;.. _____ .145 

EUc.a;lanua s;ee.. ---------------------·--- 202 
. .Eu.ohae.ta- lStRE•· ......... 4iillti"~iliHI,..., ........ lliiiiil._. ........................... --... _......, .. ~ ... .....-~" *-"'*"·-....-......-. .... -~---

- • . • ' • • I> ' ' ~ 

!!SJ.o:2tilus Et{!R• --------·- ·-· 

......... ~ ............. -~i..-..~---·---- ._ .................. ........-. ... --....... ... ~....-.. ~ 
' ' . 

Pleuromamtlla ape •. -..-------------
:.f.ontell.a.· snn. ------~--------··· ·-··------ - .~ 

font~lloj:!sis ·. S;[!]2• ----..:.-----------------

209 
2 

7 

621 
411 

3 
1 
1 

Rhinpa.lan.us spp.. ..,;__ _________ .:.._ __________ ~ .21.3 

,s:apphi·rlns,1. spp~ .~.--~::-..,_·~------~~~~~·';'"•M~:· ... ~--···iiiMI-~ 162 
~.1s·be .. BRE•· ~ ... -~ . ....,llilfilj;~.,._-....,.._~ ... ,Oilirt.......--..._ ........ ~ ........ .ilit!6~~~·--.... ~-- 6 

Small unia.en.tifj.ed. eopel?o\la ( ~ 2. o mm) --------1610 

Lartte ~i.dentlflEtd . ~oJte~ ( 7 2. 0 mm) ---------·-- 98 

:s~ .. enf"lata ...., ............ -... ................ __.._ __ ..,......,81!!1 ...... ._ ........... ~~ ........... -,.....~.... )57 

s.. biE,unctata ........... ------..... -----------~--- 3o8 
'- - - ..- . . t .. P. drupo _______ _;,_____. __ _,__ ___ __:. _____ 177 

s .•. ae·rra.tod~tat~ -----~--;.....----- 107 

. . 

s:... robusta/te·rox · ·-----------------'-----
S~- hexa;et·e.ra .-..... ~~-~ ......... ~~~-.--........ ..-.~'7 .... ~_.~~~--· 
s~ d~~1piens .~_..._,._ ....... ~ ........ .,. .......... _.., ___ _..~.-.---.... ~~-.,.....---.-

.:s.~ .. ·rerogarisLnesle:cta ____________ ...... ___ __: __ .... ___ _ 

pacifica.. ·-----------_.....,.-..,.-·-----------

.106 

8l 
6¢ 
39 
36 
29 
26 
26 
16 

'9 

3986 

Contil'l:ued on.:next page .. 
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Table A5-6 continued 

III~ Other organis:JIU! 
(Some counts in 

only). 

4469 
this category were rough estimates 

Dinoflagellates-------------------------------·--

Radiolaria 
Ctenophore. 

--~---..------... -----· .. -~--..-----------
... --....-_ ............. _________ _....._._ .... ________ .,.. __ ,.. __ .._. 

Siphonophora --------------------Medusae ..,_ .... _______ .. ________ .. ..,.. ___ ._. .• ........._..... ............. ______ ........... 

Clphon~utes ------~---~---~-~~~----~---~----~, 
Pteropods -----....-.-----......--- ·· ·~------- .... · ---·--

425 
261 
535 

1 

1197 
36 
22 

122 
Be teropods .--.--------------_._.__ .... _ · ...._._.._._.. ___ ........... - .. ---.- 60 

Gastropod~ -----------~~---------~- ~--~~ 

Lwnellibra.nchia.ta ------ · ····-·---------·---
Cephalopods -----------------------

PolzchaeE! ~--~---------~-~----~~-~--~-~~~~ 

llusid& ,....__.... __ __.... _________ _......_ ____________ ___ 

Amphi:eods ...... ~......_.._ ... ______ ... .....__...,_.._ __ .,... ___ · ... ~ ............ -----
Deca.pods (Larvae) --------------------
Decapods {Leucifer) -----------------
S tomatoJ2-ode ----------.-.....----·· · - ........... ---------~ ..... - --- ··----

Echinodermata. Larvae ----------··---
Salpa -·--... -~----.. --. ......... -_....,,...__,... __ ...,_....___ .... __ __._._. .... ___ ........,__._........ 

201 

5 
25 

5 
165 
300 

1 

77 
146 
109 

85 
5 

120 
134 

Doliolllm. _....,....._ ........ -. ------...... --._.......--...-__ ,._. _____ _..._... 42 

Oikopleura ---~~-~------~------------------~ 
Fritillaria ----------------~---~-~~----~~-----

~ish larvae --~---~~---~---~~-----~--~-----~ 

212 

39 
1 

38 
67 

gyeries _______ ......_......_ ____ ,...,._ ..... _..... ________________ __....... 33 

Continued on next pa.ge. 



(:B) 
(Prey :f:'ound .1n 83 individuals of v.a:rious (6) apeoiea .of 
eha.i}tos;na:til'u:J, mostly $. ~ipunctata). 

c·an4et·Q:ia ~---... ~~--..~ .................. ~-----..~-------._~~ ............. ~- .1 

.. q,ent:ro:llagea ~_,_, ....... ~~~~~~ ...... ~lliliio ....... ~ ..... --~ .......... .....,.._ ........ l 

.(!oqcae.UQ. spp .• - .-. ..... ~ ...... "Jiiiilj .... ~ ... ---:-........ ....._ ..... _.............,.. ............... ~..,...-. :6 
Q.(')l:;t:ca.e-u~. yili~ · .. ~ .......... ~ .. , .. ~------··--.. ........... d--~ ----~---~ 2. 

Ccg:.c.aeus · dahli -------------· - - --------~ 1 
CogQae~s. e:;zth:r~us ----------------- 1 
}19!ZCae\lSc eieq,r,eqh"t.i ------------------ l 

1 
1 

Oo:rv:oaens. subtilis -----~ .. --------------- l .12. t~ J - -I ... 

Oora:cella. SRP· ·-------- --:---------~-- l2 
,S?oneel);a ~oneinnu~ ---------------- .34 
Oor.v:tH~~lla Mibbu.·.lua. ____ .....__ _______ . _________ a. 54 

! .. - . - ··5;i,· ·r ... ,-. 

J41croaetella . atlsntie.ta. -----------~--· .. --... 1 Mierosetella. ros.ea ________________ .:..___.., ___ --:-... 2 3 

One-aea _ ,spp. ~.....,-_.. .. .__'*l"ili ............. ~ .......................... ~...,.. ...... ~ ... --:--....,..,.. b 

Oneae.a. me<li.f,:l. ·---------------··--·---- 5 
Onc_aea v.enue:t~ -----------------.... ---- 2 13 
.lJnd.itl:lUa..' s·ee· ....................... -........ ~~.-.-.-lllilll!r ............ _ ...... ~--..... -----....~-- l 

··tfrldin\ll~a -:darwin:i ............................ _._M!If..., ..... ~W!ilii-------~--~ ............. -...~............,. l .2 
'S!J3i'tt~ sp .•. .......,.._.,.. ..................... _..~---~--~..-................ .._..~~ ........ ~ .... 6 

Srutitta entltil.ta ·----------·------------ 1 1 ' ' • - L 
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r,!e.a.n .length of S .• enfla. ta. ............. ,., .. "" •1111 •••.•• , ......... ,. , .. ·•l4'"',. ,. , 10 ... 7 mm 
Adults ., .. ,. .. l.l-.5 mm. 
Ju.venil<es,. 8 •. 6 mm 

!~ee.n. he-ad width o£ .s. en.:flat1:il. ........ '" • .,. .......... ,. ......... o •. 92 mrn. 
Adults •• ., 1 .. 00 rom 
Juve~s ... , 0.11 mm 

lle® leng-th of prey •.•••• •c ........ ,;. ............ ., ... ,., .... ••"* •••••• ,. ....... 1 •. 14 mm 
· 1ri Adul 'ts jO "' • • ,l.l6 mm 

in Ju.venile.s.. 1 ... 11 mm 

.Mean wi·d.th (widest part}· of prey .... ,. ... •··•·• .............. ·····•••<~~ ,. ...... o. 38 m. 
in Adu.1 t:s .. • ... o. 42 mm 
:in ,Juveniles,oc 0. 31 mm 

Number o£ m.ul tipla prey in . S,:.;. . enfia te. ?" • \•. !I'· ........ ·~ ........ . 
(12% ·of t<rtal in'teatmal contsnts5 

2 :pe·r p.:redator • 
3 per predator .• 
4. per p.re~a.tor "" 
.5 per predator· .. 
6 per predat-ar • 

Number -of pre]J at posterior ('!nd of int-estine .•.• ,,. ....... . 

N\unber o.f stations ( 84 posei ble) where p:rey was 
f'omd. in .-s.... e:n:fl~ta. ..... ,. , ......... ,., ~· ....... ·• .... ·• ......... ···: ....... , .. .. 

Neritic stations (31) ......... ,.. 
Oceanic stat.i.ona {53) ........... . 

45 

.30 
8 
2 
4 
l. 

l7!i 

59 
18 
41 



I Tabl~A5-8,. Statistics of' P. d,raco and its.prey. 

Mea.n 1ength of .P·. draco ................................... -li· ........ ,. • • .. • • .. 6. 4 mm. 
Adul. ta .. .. • • • • .. .• .. .. · 7.1 mm 
.i:fuveni.les • .. .• .. .. • • 6., 0 mm. 

Lie an. head width .of P.. draco ,. ••• .., ............. "' ... ·*' • .. .. .. .. .• • • • 0. 7.2 mm 
Adults • • .. • • • • .. • • o .• 60 mm 
Juveniles .,, ..... " • .. • o. 68 mm 

'fil:ean length of prey ................. ,. • ., .. • • • • • .. .. • • • .• .. • • • • .• • • .• .•. ·0 .. 93 nm1 
in Adul ta • .. • • .. • • • .. • 0 .• 90 mm. 
in Juveni.les .... •.. • • ()., 94 mrn. 

Mean width (widest part.) of prey •• ,. ................. •·•••• 0 .. 29 :rnm 
1n Adults • • .. • .. • • • .• • o. 29 mm. 
in Juveniles· ...... ,. • o. 25 mm 

Number o:f' multiple prey in P., draco .. , ........................... . 
{ 6 •. 2% of total intest.ina.l con tents) 

2 per -predator ........ .. 
3 per predator ••.••• 
4 per predator ...... . 

Ntunber of :prey at posterior end of intestine of P. draco 

Number of stations (84 posoible) wh:ere prey was 
fo11n:d .in .P:. draco ................. ,. ........................... ·• ........... . 

Nerit~e stat~ona (.l.l) ..... 
Oceanl.e stat~ons (53) •• 

21. 

.19 
l 
l 

239 

53 
5 

48 
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~able A~_.g. Statistics o.f s. bipunctat!, and its prey. 

···········~~-···~·~·····~· 
AdiJ;lta •• • .... •·• 
Juveniles ·~·~ 

9.4 .mm 
9 .. 9 mm 
7.6 mm 

, ...... ··• ·• •• •: • ,. o· ... ,.i ..... ·.0· ,. , ... ~ •.• ~ ·• ·• '·*' "' ·• •.••. "' ·•·. .• .• • • o~ :91. nnn 
1D. kdul te .. • ... • • • .• 0. ·87 ;mm, 
in Juveniles • • .. • l..- 05 mm 

!l!oan w:tdth ( wid.est part} of p:r~y -......................... ,. • .. .. • • .• ·0. 29 mm 
in Adults .............. 0.27·mm 
in Juveniles . • .• • • o. 34 mm 

Number o:f' multiple prey :in ?~ b,im;mcta,ta;. • • ... • • • • • ... • • ••• .34 
(14 ... 2$ of total intestinal c-on ten tal .. 

2 per predator •.• 2l 
3 per p;reda tor .• • 4 
4 per predator ... • .5 
6 per pl"eda.tor • • 1 · 
8 per predator • • 1 

Number of' pre-s at posterior end ·of intestine of 
s.. bi-::uneta.ta. ................................................................ ,.,. •·<e ...... ,., • • .1·;s , " - !f: r _· rt 

liumber of stations {84 poaeible) where prey was :round 
in s ..... ~ bi~,P~t~ ............ "'~· (i ........ '0· ........... "' .................. ,. ·4~2 

Ne;rit:ie stations (Jl) 6 
Oceanic sP'Gat1ons (53) 36 



---------------.------------------------------------------------------
M.e.an J.ength of .s. serratodentata ·!li·• •••••.•••••••• '"' ........ •·• 

Adul. ts .• -. ....... . 
· · Juveniles : ..... ~ · 

. • • • ' . t 

8 •. 5 mm 
a. a m.m 
6.9 mm 

!Jean head w.idth of .s_.. aerra:to:dentata ..... G .... o •••• o ..... : ~-. , o .. 55 mm. 
Adults ....... "' • .• 0 .. 57 mm 
<tTUireniles · .... ~··~ · o. 4:6 mm. 

• ·•· ~ ·•· •· .e, ·• « ;&:. • •· •, ·•· • • ·•· 11<: •· ·• • •· •·• ::e • .-. • .-. • :e • ·• lit • •· ll. 05 nllD. I , ·• ,- - • ·, ·, • , . ·, • · 1 ... ' e 

in Adults ..... ~,.. :; '1 .. 07 mm 
in Juveniles • ~. ~ • ' o. 9.5 .mm 

·•· r• ~- .•.•. ~- ~- ~ • ·•· ~ ~- -~ ·- ·- ~ ~ -~- ••.• -~ ~ o. ,41 mm 
in Adults -~····~·0.41 mm 
in Juveniles •• ~:·o.42 mm 

Numb~r of .multi.ple prey _.in s ... serr$todentata. ·f>··~·· .~ ... ~ •• ~~.· 5 
(J. O"fl o:f th~ total intestinal oo.ntents J · , 

2 per predator .• .• 4 
3 per preda.tor • .•. l 

Nv.m'ber ·G:f prey at posterior end .of .inte:st:i.n:e of 
S_,,. . ser;;rat o.den ta:ta •. "" ......... ,. ••• ,. .......................... :. ................. ~ .. • .. 156 

llh.mx'ber of sta.iitona (84 poseibla) where prey was found in s ... senatoden:tata· .. ~ .... ~ ................. ~ ~ •• ~ ... ~ ~ ~ .• ~ .... ~ · .39 
· . Neritic stations- (31). ••. 5 

Oceanic stations (53)..... 34 . . . . ' . . .. 



T:able A i-ll~ Statia tic a of s. hex~pte:N! and ita prey 

?lean length of s. _ hex~pter~, ....... ~ . ~ ••• ~ '! ~-~ •• ~ 
1 
... ~ ~ ~. '! ~! 11.1 .nun 

Adu ts • • • • • 2l .. S mm 
Juveniles ~-• 12:..2 mm. 

Yean length of prey • ..................... ,. • • • • .... • -~ • ~- ~ ~ ,, ; · 2. 1 n:m1 

Number of m11l tiple prey in s. hexapt~Z'@> •••••••• ~ • • .... ~ 15 
{14.4% of the totttl intestina~ contents) 

2 per predator· 8 · 
- 3 per predatcyr 4 

; per pre~C.tor l 
9 per predator 1 

10 per preda:tor l 

Numtr~r of prey at posterior end o-f intestine of' .... . 
s .•. _hexa.ptem ••• ,. ..................................................... , ... '! 43 

Number of stations (84 possible:) where prey was found · 
· in s .. hexa.p~el"?, ............................... ~ ...... -· .............. ·-: .... ·•· · 34 

Ne1•1 tic stations {31.) 2 
Oceanic Stations (53) ):2 
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Table HA:2-l.2. Statistic-s of ~.- robusta and i.ts p:rey. 

Mean length of' s.· :ro'buata. .., ., ...... .., , ••••• ~ .............. ,,.._ •••• 
lidul. ts -"''" ·~
Juveniles .. 

·······-~·········~······ Adults ....... . 
Juveniles .. 

Mean length Qf prey ••••. ., ................ ,. ....... , ....... ..- ........... . 
in Adu.l ts ...... . 
in 'Juven:ties ., 

9.6 mm 
10 .. 6 mm: 
,s~-2 mm 

1 .. -10 mm 
-1.20 mm 
o~ 95 Ira 

1 .• 14 .mm 
·1 .• 06 mm 
1 •. 29 mm 

l~ean Wi.dth (wideat part) O:f prey •••·•··•••,. •·• • ..,.,.,,u.•••·•·••· 0.45 .mm 
in Adults ..... 0 .. 44 mm 
in Juveniles • ,. 0 .. 4 7 mm 

n'umbe:r o.f multiple prey in S ... robusta ••••.•• ,.. ............ . 
{6.8~ of the total intestinal contents) . · 

2·per predator 
3 par predator 

Number of prey at posterior end of i.n:teatine of 
_ S ·~ _ .. ro bu-a-ta •••. -0 •.•• ,. ~ ~- ... \!!' •••••• ~ i• .... -•.•. ~ •..•.••• ,. • ~ •. .0' .••• , ~ ••• 

nl.1llibtar -of stnt.ions (84 possible) where pr-ey was .found 
in s.,~. robu.ata. ....... _ .... ; ......... -· ........ , •..•••••• ,. ·• ........ _ •.• , ... ·• 

Neritic stations (31) 
Oce::m:ic stations (53} 

2 
~-

1 

36 

21 
6 

15 



Mean leng'th Of' ,s. ma_ lt; ~ ... , .... ~ • 6 • ., ....... .., ...... .,." ........ "':., ... ·"t"' 

Ad.ul. ts :., • ;. .. :. 
,Juv.en.iles "'';. 

13<.4 lllm 
13~5 mm 
12 .. 0 mm 

raean head width of f$. _l;yra •· .~ • • ·b • ·•· • ... •· .- • , • • ·• ·~ -• • ... ·• •· lti· :• , .. ·• • r.. 1~ 04 .llll:ll 
:I&'WI 

l1.dul ta .•. .. .. • .. l.. 04 mm 
Juveniles •• .0.98 mm 

in Adults •• ~.,. 
in Juveniles ... 

Mean v.r.idth (widest part) of prey •• • ......... • .. ,. .. _.., •••••• ~ •. ~ 
in. i.\dul ts •• • .• • 
in J'u.veni~es .... 

lfumber of m.tu:tiple pre;r in s. l;a:a ... .,. •• ~~ ................ •. "• 
(21.4% of the total intestinal contents) 

2 per predator 
.3 p·e r predator 

Number of prey at posterior end of intestine of .§. ••• lzr..! 

Number of statiol'l.S (84 possible) where prey 'i1as f'otmd 
•. C! 1 l.ll .':) •. zra . • • .. •. .. ... . .. . .. . .. -· ...... •· ... . ·• .. • " •. -· ,. .. .. • .. • • .. ....... . 

Neritic stations (31) 
Oceanic stations (53) 

2.i.22 m.m 
2:.29 mm 
o ... so .mm 

o .• 39 mm 
o.J8 mm 
o.so mm. 

9 

.5 
4 

1.1 

22 
1 

21 



, ~ . ' . ' . . 
·~·~·-···~·'··~~·~···~~-~~ .. 

·.Adults ...... ,. 
Juveniles .. 

Mean head width. of S. friderici 

' . 

12~6 mm 
12 .. 8 mm 
8~7 mm. 

0,.75 mm 

!deem width (widest part) of pre:r ...................... ~ ..... ,. •.• ,. o .. 48 mm 

Number of .multiple prey in s... friderie1 ............... ,. • .• ... • .. 2 
(4 .• ~ of the total .intestinal co11tents) · . . . . 

2 per pred.c"' tor .2 
Number o:f prey at posterior end of int:eJJtine 

of $ •.. :f-rideritli .............................. J> .......................... ,.... ... • • .. .• 36 
. . 

Number of stations {84 possible) where prey was .f.ound 
in S.. . f.t>ide:rioi .• ,. •. "' ............... ,. ...................................... • .... • .13 

Neritic. stat.'.iona (Jl) 11 
Oceanic Stations (53) 2 
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Table A5-15. Lengths in mm of various Ohaetognath speciee 
sa somputed from the i.nd.i. vi duals of the present collections. 

Mean Lengit_h, .if! ... J!I!l. No. Individuals Comments 
S:. hexa.:otera. 17.1· 44 

ma. ture . ind. 

2 ad'ltl ts-36 ,juv. 
s,. friderici · 12. 8 ·r· -- •. rN• . ;t:lo 

J§ .. ~ub-a.dults 

S. en!'la.ta. 12.3, 31~8-
"1 . J: ··-

mature ind •. · 
K. :aubtili.s 1'1.4. 

., -;~~---·· J8' ··--· 
10.8 
l0.6 i:; 

. p J 'iil ·p ·; a( 44·1 
:mature in d. 

- . ,.,._._..,.......,.. 

~· biPunc.ta ta 10~6 345 . ma.· ture ind,. ... . -
S. bedoti 10.1 . 41 
s .. eerratodentata .. mature ind • 

P. draco . 6.9 . 15..2 . . mature ind• .. .. " -~- ' 

s. nestl.ecta . . . 6. 4. -~ ...... mat_ur_ · .. e ind,. ~ ZM'etiw.-....!lii.e ~-=. ,.,. oxr -- --- • 

K. pac~f*ca 

s. mL"'l:it:ta .;;;,.;;..,...;;o;o=--.....,;,;..._ _____ ... s-·...,7 ...... --·-· _______ _,1.....,7...., .. 2:;..,·--.. ·-----l!~'!ffite .. ind. 

. s. regqlaris 
' ' 

30 . · · m.a ture in d • .......... . 5.0 . 
lit' .... 4 •. 

Species not measured beeauee of too few specimens: 

-~. . ;Rul.ch:ra. 
s. ;elanetonis 
E. ll.amata. 

S. maE:_m,..!: 

If 
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• .,. f ' ·~ ... - ' ' .•• 

!fable· -A6;....l;.,·. Vartan¢e · ~at:ios. {~bee~ed/~l!rp1icted f~mn -M~Axoth~!'$ 
J!od.el, _1911:7) ~d othe.r dttttit -eoncemtng ~l.Q-tive abu.nd~e$ of' 
ehae:tngnathfl o£ the ~- _curr·~:n~ · · 

- jf -_, • 

mov .... a:ata 
All aampl.es. cotnbined 1.6 
An . ne·ri. ~ic. eam_plea :15 
All oce~i~. sr:tJnple~ · lS 
lflOV-data Swmner au.,-vey 
All ·sa.mplJe.a . 1' 
All nertti·c samples 14-
Al.l oeQnnte 1llamples· 15 
Dtt:rlnm. · n-eri ti,c. -tt 10 
lJurban oceanic . ·" 11 
Pen She~ ~nertttc · d· .12 
Port St,.. 'JiJbtls fl·_ !ft. 12 
P,... 5t,. J-obne ocean:ie *l .12 
Jast ~n-dcon neritic*' 6 
~. tendon oce-anic " · U 
·po:rt !Sli~+ nert tie n· ll 
P~rt Sliza. oceanic •:t _ll 
t;?OV-da ta ,At'ilt'lllmt slU"V'~Y 
AU Ball1pl.es .15· 
All ne:ri tic sampl~s .l$ 
Al-l ·oceaxtic $omples · 1:5 
~Dllrban n~ritic n 1.0 
·ntt:rban · otteanio » ll 
P •.. Shep.. neritic !ft 10 
P .. Shep.. ocellnic .f,f· 14 

· P.St,.d:obna n.arlti·ctt · a 
P ... $t .. JoJme oce<r.mic•t 14 . 
Ba.ehQ$ .neritic swn;ple::t ll 
Bashee _ O'CtU:<nic- ~· 1.4 
E ... Loadcn~- ';tlerttie -tt· . . U . · 
E. London · .~e.t.c· '* , · l4 
P .• Alf"~ed ·neritic n - 6 
P. Alfr.~ -ocesnic · ·t! 14 
P.EUze..- nerttie '"' ll 
:p;.iJ.iea.;. oceanic n .14-
Cape Seal · · tt .--· 14-
!i:?OV ..... da.ta Wintar· eurv-ey 
All smnpl.:es . l.u 
All nert t;te .a2<JllPlf)s · 16 
All · .oce~.nic a-Ample-a .15 
Durban nel?! tto ,, · 10 
Dlirban. ('Cceanid .,. l'' 
P.S~.p. nentt~ ~. 6 
P.S.hep. oceatd.;e '*' .1.2 · 
.P ... st .• Jobs n~rt tic « 5· 
P.st.Johns oc:eanic u .ll 
~hee ttert t!.o ssmpl• l · 
1\:ashece oeeanic fl'· ~14 . 
E .• London ne-ritic . 11 5 · 
~.London. oc-onni() n 12 
3? • .Ufred ne:ri tie *'· 13 
J?.Alfred oceanic "' 9 
e~m.i:za. ne:r1 tic • ,, 
P .•. ruza .. oe.eanic ·n l,) 
·Q1a.p~· -Sen.! $' 1.2 

All .NlOOB s-pl.ea l.6 
All BlOOR Sattlples :17 
Fa,ser -~ p-ou;p 

110¥-«a:ta .. _ . ' . --, 

:l5'1ll 14-49US 
12021 . 1'714522 

. ---~~~- -~ 
5119 .l59l4l 

.. ,..·.' 

,. 

1 ... 15 
4•2$ 
1.JS. 

- 5!ifiS2 
l:&l 
2.73 
1 •. 44 
6.~06 
.1~19 
i.1J.. 
().I, 
6.14 
l.U 

.l•Ol 
L.6:2 
6.~18 
l.83 
4-·23 .·· .. 

1 •. 79 
2.88 
2~G2 
) •. 57 

. 1~2) 
3 .. 45 
1.07 
f.i.o.a· 
2..46 

. 2.88 
2 .• 14 
·1.6·4 
2.10 
2.08 
l.IJ? 
s.oJ 
.1.5.1. 
4 .. 5"0 
2.06 
4~29 

l. .. jO 
• ·- I -




