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On the Food and Feeding Habits of Lepidomysis longipes

(Pillai & Mariamma) (Crustacea Mysidacea)

C.N. NATH * and N.K. PILLA I **

Lepidomysis longipes is a subterranean mysid inhabiting the freshwater wells at

Kottayam, Kerala, S. India. The wells are rather deep pits excavated to obtain

regular supplies of drinking water. As such, they are protected by a circular

embankment about a meter high from the ground level. This embankment prevents

the entry of extraneous matter into the well. Therefore, the well water is practically

devoid of food materials for the mysids. This apparent paucity of food in the

habitat prompted us to make a detailed study of the food and feeding habits of the

animal.

HABITAT

A short description of these wells is necessary here. The well from which L.

longipes were collected for study is an open pit, about 12 m deep. The maximum

depth of the water column in the well during the monsoons is about 3 m, while the

minimum during summer is I ~ m. During the last fifty years, there is no record of

the water in the well having completely dried up. The well is emptied annually for

cleaning purposes, but water flowing in through the subterranean springs fills up the

well in a short time. These underground springs thus provide a perennial supply of

water which is always clear and devoid of suspended particles.

The well has a thin layer of bottom deposit of fine mud mixed with decaying

organic ma tter. The sediment layer is generally 7 to 15 cm thick. The upper parts of

the side walls of the well from the ground level to a depth of I to 1.3 m always

show a profuse growth of vegetation composed of ferns, mosses and a few flowering

plants. The dead leaves from these fall into the water below, undergo decay and add

to the organic content of the sediment. Even in wells cleaned annually, there is

generally a growth of these plants providing organic substance to the bottom

sediment. The water also harbours algal forms like Spirogyra, Mucor and Oscilla-

toria.
During summer, every year. when the level of the water is low, the wells at

Kottayam are emptied and thoroughly cleaned. The cleaning operations are so

thorough that all the animals and vegetable matter in the well is completely

removed. Yet within a few days the mysids reappear in the well, indicating that

they gain entry into the wells through the underground channels.
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M E T H O D S

T h e m y s id s w e re c o l le c te d b y th e fo l lo w in g p ro c e d u re . A b u c k e t fu l l o f w a te r is

d raw n in a n d o u t o f th e w a te r c o lum n to e n su re th o ro u g h m ix in g o f th e b o ttom

se d im e n t w ith th e w a te r . T h is is n e c e s s a ry b e c a u s e th e m y s id s a lm o s t a lw a y s rem a in

c lo s e to th e b o ttom . A k n ow n q u a n ti ty o f th e w a te r is th e n d raw n o u t w ith th e

c o n ta in e d d e tr i ta l m a tte r a n d a n im a ls . M y s id s w e re ,ta k e n o u t fo r s tu d y . T h e re s t o f

th e w a te r is f i l te re d th ro u g h a f in e -m e sh e d c lo th . 'R a n d om sam p le s o f th e f i l t r a te

a re a n a ly s e d q u a n ti ta t iv e ly to d e te rm in e th e n u tr ie n t m a te r ia l . W ith th e v o lum e o f

th e s am p le o f f i l t r a te a n d th e w a te r k n ow n , th e q u a n ti ty o f n u tr ie n ts in a c u b ic

m e tre o f th e w a te r w a s c a lc u la te d . I t is n o t s u g g e s te d th a t th e c a lc u la t io n is

a c c u ra te . H ow e v e r , i t g iv e s a n a p p ro x im a te id e a o f th e am o u n t o f n u tr ie n ts

a v a i la b le in th e m e d ium .

A q u a n ti ta t iv e a n a ly s is o f th e b o ttom sam p le s h ow s th e fo l lo w in g in g re d ie n ts in

o n e c u b ic m e tre o f w a te r . T h is is a m o d if ic a t io n o f th e m e th o d em p lo y e d b y R o s s

( I 9 0 6 ) .

Vegetable matter

F ra gm e n ts m o s t ly o f p h a n e ro g am o u s o r ig in a n d a b o u t 1 0 0 0 1 1 lo n g

F ra gm e n ts m o s t ly o f fe rn s & m o s s e s a b o v e 50011 a n d b e lo w 100011

F ra gm e n ts b e lo w 50011 .

A lg a l f i lam e n ts a n d f ra gm e n ts .

S p o re c a s e s .

T o ta l v e g e ta b le m a tte r

Ammal matter

P ro to z o a n s , m a in ly v o r t ic e l l id s a n d o th e r c i l ia te s

N em a to d e s .

R o tif e r s .

C y c lo p o id c o p e p o d s

H a rp a c t ic o id c o p e p o d s

M ite s .

T o ta l o rg a n ic m a tte r

2 ,8 4 0 ,0 0 0

3 ,2 3 0 ,0 0 0

4 1 ,8 5 0 ,0 0 0

3 0 ,0 0 0

2 0 ,0 0 0

4 7 ,9 7 0 ,0 0 0

7 2 ,0 0 0

7 2 ,0 0 0

3 0 ,0 0 0

8 ,0 0 0

4 ,0 0 0

4 ,0 0 0

4 8 ,1 6 0 ,0 0 0

T h e m in u te v e g e ta b le p a r t ic le s w e re n o t ta k e n in to a c c o u n t b e c a u s e o f th e

d if f ic u l ty in s o r t in g th em . O n e c u b ic m e tre o f w a te r c o n ta in e d 2 3 8 .4 5 c c o f

d e tr i tu s . O f th e s e , n e a r ly 2 0 9 .8 4 c c w e re m a in ly m u d a n d th is fo rm s 8 8% o f th e

to ta l m a s s . T h is w o u ld m e a n th a t o n ly 1 2% o f th e d e tr i ta l m a tte r (2 8 .1 6 c c /c u b ic

m e tre ) w a s o rg a n ic in n a tu re c a p a b le o f c o n s t i tu t in g fo o d m a te r ia l in th e m e d ium .

T h is , h ow e v e r , is a v e ry c o n s e rv a t iv e e s t im a te , s in c e f in e p a r t ic le s w e re le f t o u t .

I t h a s to b e rem em b e re d th a t th e e s t im a te g iv e n a b o v e p e r ta in s o n ly to th e

o rg a n ic m a tte r a v a i la b le in th e w e ll b o t tom . W e h a v e n o id e a a b o u t th e am o u n t o f

fo o d a v a i la b le , i f a n y , to th e a n im a ls in th e s u b te r ra n e a n c h a n n e ls .

E x am in a t io n o f th e s tom a c h o f 1 2 0 m y s id s re v e a le d la rg e q u a n ti t ie s o f m u d in

i t . In a d d it io n , th e re w e re c o n s id e ra b le am o u n ts o f v e g e ta b le m a tte r a n d b ro k e n
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p iece o f th e exo sk e le ta l p a rts o f a rth ro pod s . T h e v eg e tab le m a tte r w as con s titu ted

ch ie fly o f d ecay ed leav e s , v e ry sm a ll a lg a l f ilam en ts e tc .

F E ED IN G HA B IT S

L. longipes is a lm o s t u n iq u e am ong m ysid s b ecau se o f its d isco n tin uou s feed in g .

S ub te rran ean life h a s b ro ugh t abou t v e ry in te re s tin g m od ific a tio n s in its fe ed in g

h ab its .

D u e to th e d iff icu lty in k eep in g L. longipes a liv e in th e lab o ra to ry fo r lo ng

p e rio d s , it w as no t p o ss ib le to m ak e leng th y ob se rv a tio n s . W hen th ey w ere rea red in

w a te r from th e o rig in a l h ab ita t an d k ep t in ea rth en po ts w ith a lay e r o f th e

sed im en t from th e w e ll b o ttom , th ey su rv iv ed fo r a m ax im um o f tw o w eek s .

E x am in a tio n o f th e an im a ls in th e ea rly hou rs o f th e m o rn in g rev ea led th a t th e

s tom ach is in v a riab ly fu ll an d th e re s t o f th e a lim en ta ry can a l n ea rly em p ty o r w ith

som e food m a tte r in th e po s te rio r h a lf o f th e m idgu t. S ig n if ic an tly enough , th e

en tire a lim en ta ry can a l h a s n ev e r b een fo und to b e filled w ith fo od , u n lik e a s in th e

ep ig ean m y sid s ex am in ed . E v en w hen th ey w ere le ft in a con ta in e r w ith enough

food , com p le te fillin g o f th e gu t w as n ev e r o b se rv ed .

D u rin g th e p re sen t s tu dy , it w as ob se rv ed th a t th e fo od is re ta in ed in th e

s tom ach fo r n ea rly fo u r h ou rs . T h e re s t o f th e a lim en ta ry can a l is trav e rsed by th e

fo od in e ig h t h ou rs and th ir ty m inu te s . B enko (1962 ) w o rk in g on th e R u ss ian

m y sid s fo und th a t " th e gu t b ecom es to ta lly em p ty a fte r 3~ h rs to 4 Iu s a fte r in tak e

o f fo od , if th e re is n o flow o f n ew 'fo od " . T h e re fo re , th e lo ng tim e tak en by L.

longipes to em p ty th e gu t app ea rs p ecu lia r .

T h e in d ex o f fillin g o f th e gu t ca lcu la ted on th e b a s is o f th e ra tio o f th e w e ig h t

o f th e fo od con sum ed and th e w e ig h t o f th e o rg an ism , (B enko , 1 962 ) is b ound to

b e v e ry sm a ll in Lepidomysis. S o is th e in d ex o f d a ily con sum p tio n , w h ich is equ a l

to th e in d ex o f fillin g o f th e gu t m u ltip lied by 24 and d iv id ed by th e tim e tak en fo r

d ig e s tio n .

T hu s , if 'x ' is th e w e ig h t o f th e body o f th e an im a l and 'y ' th a t o f th e fo od

con sum ed , th e in d ex o f fillin g 'f can b e exp re ssed a s , f = ~

x

S im ila rly , if 't ' is th e tim e tak en fo r th e d ig e s tio n o f th e fo od , th e in d ex o f d a ily

con sum p tio n 'd ' c an b e exp re ssed th u s , f x 24

d=--
t

w here 24 rep re sen ts th e hou rs in a d ay . E v id en tly , th e v a lu e fo r 'd ' w ill b e m uch

sm a lle r fo r L. longipes, w h ich d ig e s ts fo od in 12 to 13 h rs ., th an in th e ep ig ean

m y sid s s tu d ied by B enko , w h ich tak e a m ax im um o f 3~ to 4 Iu s fo r d ig e s tio n .

T hough on o cca s io n a d ead ju v en ile sp ec im en w as seen to b e ea ten by an adu lt

fem a le , L. longipes do es no t app ea r to b e cann ib a lis tic a s Hemimysis lamornae

(C annon & M an ton , 1 926 ) o r Neomysis vulgaris (L u ca s , 1 936 ). N o o th e r in d iv id u a l

w as fo und to fig h t fo r th e boo ty .
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F ig . I D iag ram to illu s tra te th e m ov em en t o f th e th o ra c ic E xopod s an d th e fe ed in g cu rren ts .

T h e sm a ll a rrow s b eh in d th e ca rap ace d en o te th e cu rren t p a ss in g b e low th e ca rap ace .

F ig . 2 . T .S . o f b o dy to sh ow th e v en tro la te ra l fo o d g ro o v e s an d S te rn a l co n v ex ity .

F ig . 3 . T .S . o f th e b o dy to sh ow th e fo o d b a s in n ea r th e m ax illu le s .

O nce th e s tom ach is fu ll, a n in d iv id u a l s to p s fe ed in g . E v en if fo o d is o ffe red , it

sh ow s no in te re s t in it. T h is is in co n tra s t to th e h ab it o f th e ep ig ean m y s id s , w h ich ,

p ro v id ed th e m ed ium con ta in s a h ig h co n cen tra tio n o f fo o d , re so rts to co n tin u o u s

fe ed in g . S u ch co n tin u o u s fe ed in g is ch a ra c te r is tic o f m any ty p ic a l p lan k to n ic

c ru s ta c ean s .

T h e m e th o d o f fe ed in g o f L. longipes d iffe rs from th a t d e sc rib ed fo r H.

lamornae by C annon and M an to n (1 9 26 ). T h is m od if ic a tio n seem s to b e th e re su lt

o f tw o fac to rs .

a ) T h e b ody o f Lepidomysis is d o rso v en tra lly f la tten ed an d th is f la tte n in g

m ak e s th e v en tra l g ro o v e ra th e r sh a llow . T h e la te ra l sh if tin g o f th e a tta chm en t o f

th e th o ra c ic ap p en d ag e s a s a re su lt o f th e fla tten in g h a s m ad e th e g ro o v e w id e . T h e

co nv ex m ed ian s te rn a l w a ll d iv id e s th e v en tra l fo o d ch an n e l in to tw o la te ra l

ch an n e ls
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b) The underg round channels p rov ide on ly very lim ited opportun ity fo r active

sw imm ing and hence Lepidomysis on ly rare ly m oves fast. C onsequen tly , a feed ing

curren t, even if it is p roduced , is feeb le and in term itten t.

T he m ovem ents o f the m axillary ex ites p roduce, by their qu ick back and forth

m otion , a suction pum p action draw ing w ater fo rw ards th rough the la tera l food

channel m en tioned above. A nterio rly , they m eet the food basin at the level o f the

m axillu les as in o ther m ysids.

The ax ia l food curren ts en ter the food channel a t the bases of the thoracic

appendages. These curren ts are produced alm ost in the sam e w ay as in Hemimysis.

But the ellip tica l m ovem ent o f the thoracic expod ites is dorsa l and no t la tera l in

Lepidomysis. This d ifference is a lso the resu lt o f the dorsoven tra l fla tten ing of the

body and the sligh t sh ifting of the attachm ent o f the thoracic appendages.

In an attem pt to find ou t w hether there is any o ther m ethod of feed ing in the

an im al, a few ind iv iduals w ere left in a g lass vessel con ta in ing w ater and supporting

a grow th of algal filam en ts. P rev iously starved inv id iduals imm ediate ly began to

craw l over the sides of the vessel scrap ing off the algal filam en ts. The stom ach of

these an im als, exam ined la ter, w as found to con ta in these algal filam en ts. It is c lear

that, like m any o ther m ysids, L. longipes reso rts to tw o d ifferen t m ethods of

feed ing .

Though L. longipes exh ib its bo th the m axillary suction pum p part and the

thoracic exopod ite part o f the filter feed ing m echan ism described by C annon &

M anton (1926), it shou ld be po in ted ou t that these tw o feed ing curren ts p lay on ly

a subsid iary ro le in the feed ing of the an im al. It feeds m ain ly on large b its o f food

ho ld ing them betw een the m axillipeds. Th is is ev iden t from the fact that un like H.

larmornae, L. longipes has never been observed to increase the quan tity o f

suspended m atter in the w ater by fann ing close to the bo ttom w ith the thoracic

exopods. They are genera lly found to sw im close to the bo ttom w ithou t d istu rb ing

the sed im en t o r slow ly w alk ing over it.

CONCLUSION

Being sub terranean , Lepidomysis has undergone som e structu ra l m odifica tions.

These m odifica tions as w ell as the dearth of food has resu lted in som e rem arkab le

changes in its feed ing hab its .

T he an im al feeds m ain ly on large partic les o f detrita l m atter and uses its

m ax illipeds, m ax illae and m andib les to m anipu la te them . It a lso reso rts to filter

feed ing at tim es. The la tter m ethod has on ly a subsid iary ro le in feed ing .

L. longipes is a d iscon tinuous feeder and the food takes a long tim e to pass

th rough the alim en tary canal. T h is appears to be corre la ted w ith the paucity of

nu trien ts in the food . To ex tract the m axim um out of the food , the an im al keeps it

in the alim en tary canal fo r a very long tim e. A s w e have show n in an earlier paper

(N ath & P illa i, in p ress), the large num ber of secre to ry cells p resen t in the

hepatopancreas, no t confined to g landu lar ridges and the d igestive natu re of the

en tire m idgu t seem to support th is con ten tion .
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S U M M A R Y

T h e am o u n t o f fo o d a v a ila b le to th e su b te r ra n e a n m y s id , Lepidomysis longipes

(P il la i & M ariam m a , 1 9 6 4 ) in its h a b ita t h a s b e e n c a lc u la te d a n d a n a ly s e d .

Lepidomysis a p p e a rs to fe e d m a in ly o n d e c a y in g v e g e ta b le m a tte r .

Lepidomysis sh ow s m an y m o d if ic a tio n s in its e x te rn a l m o rp h o lo g y . C o n se -

q u e n tly , th e m o d e o f fe e d in g h a s u n d e rg o n e som e m a rk e d c h a n g e s f rom th a t o f i ts

e p ig e a n re la tiv e s . L. longipes is a d is c o n tin u o u s fe e d e r .

R E SU M E

L a q u a n ti te d e n o u rr i tu re d o n t p e u t d isp o se r d a n s so n h a b ita t Ie M y s id a c e h y p o g e

Lepidomysis longipes (P il la i e t M a r iam m a , 1 9 6 4 ) a M e ev a lu e e e t a n a ly s e e . I I e n

re su lte q u e Lepidomysis s e n o u rr i t p r in c ip a lem en t d e d e b r is v e g e ta u x e n d e c om p o -

s it io n .

Lepidomysis longipes m on tre d e n om b re u se s m o d if ic a tio n s d a n s s a m o rp h o lo g ie

e x te rn e e t d e c e fa it , Ie m o d e d e n u tr i t io n su b it q u e lq u e s c h a n g em en ts rem a r-

q u a b le s p a r ra p p o r t a c e lu i d e s fo rm e s e p ig e e s , i l e s t a n o te r q u 'i! a u n e a lim en ta tio n

d u ty p e d is c o n tin u e .
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