Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN ) A( PIPIAOIJ « £IBID0G [BIIWOUOIISY [BAOY O

AR1-X 7661 I0[ARN 29 So[Xey)) ‘saxese)) — 84D 4Oy A) sosseur
981 sa®y 01 PUNO] UAQQ SABY SIUIISURI} ABI-Y SIOUI [BIIAIS
ur s300(qo 1oedwod oY) ‘AIA0ISIP SN OUIS 'SIIEPIPUED
JroY or[q 159q oY1 IsSuowe (O — 0790V Suwepd Aeielp
-ourwr pue A 8'¢ J0 199[qo 10edwod oY) T0] SSBUI WNUITUIU
B SwaId ¢, _s uny / G§ Jo opnydure-mwes g punoj A9y [, ‘suon
-BLIBA AIIOO[9A [BIPRI $11 JINSBIUI OF J[qe SNl 1om (YN 1018
-013Y ‘986 T) PIR[IUY 29 YOOWIDIW pue ‘wnrloads [eondo

9y} SjeUTWOpP O] W0 Sy Ie)s I 91 “ISIngino dyj 90Ul
(€86T T8 10 YOOWNDIN LL6T S4O) HEmp 3] € SI 901nos
Aer-x 23 0] noredurod oy 18y} pue ‘Y ¢/°/ jo porrad [eiqio
ue yum Iels Areulq e SI 00— 0790V IeUl PI[EaAdI suon
-eAIasqo uanbasqng (S/6T ‘T8 10 SIA[T) SL61 UT Jusisuen
ARI-X 3JOS B SB POISAODSIP SBM (UOJA 9T9A =) 00— 0290V

NOILDNAOYINI 1

*SIBJS :SABI-Y - UONRIOI SIRIS — () — 090V [ENPIAIpUI
:SIR)S — JSO[D :SOUBUIq — SIISAUd 9]0y IB[q — SOSIP UOHSIIIE ‘UONSIOOR SPIOM A

"1-88 ;01 X  Ioqe

UBY} $S9] 3q Isnuwr 309[qo 3oedwiod oy 01 UO J)BI UOHAIdOE oY) JBY) $1983ns sisAJeue
[3noa B pue ‘wolsAs oy} ur uorneipes uiZiuor o[ AI9A suy) SI QI I, "YIPIM JUs[eAInba
931e] JO UOISSIWI JoW[RY PUE UOISSIUD 191 YBom ‘UOISSIWD 9Q94 I OU 1M ‘DeA0U
JIRMP JO 9SO} URY) UOTIRIIOXS 1oMmO] Jo 2q 03 teadde enoads oy ‘erouad ur syead oury
-uorsstuIa oYy Jo uoneredas oy yhm JuslsIsuod ‘aduelsip juiod uerueiSe| Iouur oyl
sty axoym 'y ¢'() =~ JO snupe1 os1p & saA13 Juiod 1oedun oy T, osIp a3 Jo 98pa 19100
a1 spremo) suadaals Juowd1ddp sowfeg oy I, ‘Jutod sy 03 1oLid J[asi weans 9y} woj
UOISSIWS PUR JSIP Y} SHY Wea1ls sed oyl 9I1oym UOoI3al Y} WOI} UOISSILIS YIIMm ‘9BA0U
Jremp jusosomb Jo 9501} 03 Je[IWIS AI9A 918 $oul] Jowpey oyl Jo sofewn mapddocy
86D 0P A UL YW OS F 06T 03 paredwiod yur 0¢ F (97 St
00 — 0T90V Ul SUl] STy} JO YIpIM JudfeAInbo oy [, ‘84D 401 A “Areurq djoy oe[q 1oy10UE
Ul PUNoj udaq APUIdSI SBY YOIYM Y §°L0L9 11 SB AJIUSPI 9m YoM Y §(L9 I8 duy|
€ UBY) IOYI0 SIUI] [[B SOAOWIAI 1B)s 9Jejdwio) pauapeo1q AJ3991109 Y} Jo uondenqng
‘TeLISJRW JBa[dnU JOJ 93e)s Jo suonenbo uodn peseq Ies uonnsu Sunejor e jo
SSEW WINWIXeWw 3] uey) 1oydy st 109fqo 10edwos a1 jo ssew oy uo Wi I9MO[ Y I,
CINSE 0> W >ST'0 PUR PINHTy > A > 0€'E JO SISSeU Ay} UO SAFURI 0T UIRIQO
om ‘Apnis ISI[Ied Ue ul punoj 9sdijos ue woij 4 ‘uoneuIdul [231q10 3} uodn JUIRIISUOD
e Sukiddy O 1, WS (p00F[C0)="W Pue W 1. _uS(60°0F60°€)="W
ole b pue Ty JO son[eA INO WOIJ PIALISP IS I pue 199[qo joedwod oy Jo sessewr
Y T, 3591 oy Surpraoad reys 31 oyl yim ‘g 18 1u20 1ad ¢ F /1 pue oY 18 1ydif o Jo
1090 13d ¢ F 9 $AINQINUOD OSIP YL, "10'0 F L90°0 = '/ W = b onex ssewr oy} SeAI3 Sur
-UapeOIq [euolle}o Ay ‘uorreduod oy} Jo A1ow0ad 2qO[-Yd0Y Y} I0] Sununoddy
TSW CFEg=1UlSa pue ;_Suy ¢FEEH="°Y 99 01 Sutuopeoiq [euonejol
pue spmdwe-1wss A30o[ea [eiper s, Jeis uoruedwod 2dA1-3 9y} PaInseat sAy om
‘“oH Jo vnoads a1} Burs() "ISIp UONRIIOE SH WOIY XNJJ SUI-UOISSIUED JO UONNQLISIP I}
Apris 03 gH pue H 18 uayel ) — 0290V Areurq 910y yorlq a1 Jo exoads 1uosoxd opn

LOVA LSV

0¢ 11dy €661 Wio] [ewidLo ur g [ AIf €661 PIAIRIY ST AINf €661 PRIdadoy

DS SIS 2192 ‘so154y ] Jo juaunwvda(q ‘Ausiaanf) 2122y

VS TIL8L XL ‘Uusny ‘Awiouoqsy Jo juawipnda(q svxa fo Answoaup,

HYE IXO pofxO ‘proy 21923 ‘K101p10qp7] s015Ky g 40a1onp ‘so1syd Jo ruaniripda(q ‘paofxQ fo Kusiaarup)

¢POOM "H ‘[ Pue ;uosuiqoy "1 = ‘UsTeN ¥ ‘L

ISIp UOIIIIIE SYI

Jo d3ewl ue pue oy YOe[q dY) Jo ssew Y} :0() — 0Z9QV JO Adodsoxdadg

(V661) ¥ST-LET ‘99T '00S WONSY Y 10N "UOIN

T 1992 SN 66T


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

oS [_O0T X(TFLS)-Pluz uis (€ FQTEY)+H(ZFOY) =4

SI SN0
-O[3A [BIPEI J11U001[3Y ] 0} 111 159q N0 {, _S UKy €7 + ) pJe
-puels 1o Jo A}20[A [eIpel 2y} Surppe 2}y ‘I oy} 10} pasn
10U 219Mm pue “Yead J[qeI[aI & UIeIqO 01 ASIOU 00) 9I0M B110adS
ooxyy {1 ‘514 ur ponofd ore enoads Qf JO SINIOORA oY J,

"IN 3} 0] SO0 AIE $2RWNSI [eonsnels A[and mo (g1 =)
1J [e31q10 oy} JO wiopaai] Jo 22132p 12d X oyl woyy SwmBpnf
yojewstur 91e[dure; ‘ojdurexa 10] ‘Aq PasNed S101I0 JTJRIDISAS
10] JUNOOOE 0} dpew sem Jdursije oN "sonuIe1IaoUN [BOTISTIR]S
0 uonededoxd Aq uonisod siy) ur AJureIISdUN JY) PAIBWNSD
pue “ead oy 1eou sonjea domy) Jo uonejodioym orjoqered
AQ WNUWITXEUI HOTIR[31I0J-SSOID 9} JO uonisod 9y} pourjol op
"A[918In008 910W ()) — 0790V UL IBIS AIRPUOIIS Y} JO WInI}
-0ads a3 oje[nUNS 0} JOPIO Ul Junowe suy) Aq Jeis aepdwal
oyl Furuopeolq IO E UONEB[OIIOd-SSOId oy pajeadar om
210J0I2y) puB (UOMI3S JXOU JY) UI PAALIIP SI ANJBA JJBINDOE
Qlowl B) ,_SuIy ()= UIS2 JO 3UIUSPROIQ [EUONBION U]
10] 90[eA YINOI B JINSEIUW O} SN PIMOJ[E SISA[eur IsIj 2} JO
SINSSI A7) $001Mm] SISATRUR ST} INO PATIIED A\ BI10ads oy Sur
-1B[21100 21039q §/99 19H Pue OH “y (0§79 18 JInes] 18[91s
~IOJUT Ue ‘(SaUTf (] WINIPOS S} POPNIOUT YITYM) sourf Ays-1ySu
IEQU SUOIFOI PIYSEW OS[E A\ "9SIOU AQ PRIBUTWIOP JIB YOI M
soouonbary ySrq pue ‘wnnunuod aY) Ul suonenes snolnds
£q paidniios oq Aewr Yomym SOOUAINDOI] MO[ SOACWAI
ST, *;_wnnoads 9194 gg¢ 01 ¢ d8uel s apisino 1amod
oonpa1 0} parndde sem 193 ssedpueq e pue ‘ofeds [ISusjaaem
srunpreSol e 03 uo pajejodiajul o1om endads oY) ‘Suneeriod
-85010 03 J011J "Ie1s 91e[du] mo Yim (661 Stae( % A1UO])
UOTIB[O1I00-8S010 Aq eIdads par oY) WOl POINSEdUl oIom
SONIDO[RA [eIpel oy ], "oseyd [elqIo 9JeInddoe Ue UIRIqo O
pue wingioads si1 10eIIqNS 03 I9PIO UI IBIS ATepuodas odA1-3f
o) Jo ANDO[A [eIpeI 9U) 2INSBOWI O) Sem Yse] ISI InQ

Ie3$ £I18PU0IIS YY) Jo A)D0PA [RIpEY '€
SLINSAd ¢

‘Afoanoadsai ‘ydeidonoads oy Jo swie
Pa1 pue anjq 3y} 10j | _S Wy /() PUB §°() 01 Spuodsarioo sy,
‘Pxid e 3o WOS/T ~ #/0£0T/T 19PIO JO SI0J2IY) ST J[eIS
I3us[oaem 9y} UT AJUTETISIUN [BONISHEIS SY “9SBD OB Ul SouT|
0€ MoQqe 01 pany sWdIE0d Mo} YuA “Pxid e Jo 10z/1
IOPIO JO 9IOM WIIER UDBd IOY SI OUl JO SIS)IEds SWiI oy [
‘Sulle pal pue anjq Yjoq 1oy sperwroudjod IopIo-pingl yim
panug pue ‘3081e} ap se suopisod owes oy} Je pue sYTom
owes o1} YIm pajoeInIxe aram enoads oxe uosuedwod oy I,
(9861 SUIOH) ORI ISIOU-O]-[RUSIS WNIIIXBUI ) UILIGO
0] SunySom ‘enoads oyl padRNXd UL I ‘DD Yl JO
MOI [oBa J0] SI1J Teaul] yim pajejodiajul sem 1031e) 943 I9pun
punoigyoeq ANs o) ‘PoIOLIes 2Iam SUOIFL Y} 0UQ "dIns
-odxa yoes 107 A[oreredos punoidyoeq A3s 9y} JO UONEWIISD
oY} I0] SUOIFAI 10919 O] pey om 210Ja10y ], “urjoer; Suump
PIo1y IBIS 9Y) O} 2ANR[AI S9)BIOI IS Y} JO d[Fur oY) ‘soxe
INWIZE/opnInfe uo PIIUNou ST THM Y1 90UIS “Jels Ioyloue
apnjout 03 11gs Suof o uonisod 03 9[qrUN JIOJOIAY] JIIM IM
pUR ‘UNI INO 310J2q AJIOYS Pa[Iej 10180l UreIsasse)) oy I,
‘00— 0C90V 10} pasn se yipim
Jwres 2y} Jo }fS & YInoIy; Iels SIY) 9AIISQO O] 18D J0O1 O\
“UOT309S IXaU 91} UI UOHB[ALIOI-SSOID I0J ISN OM [OTUM ‘JIBMpP
P 10 ¢ ' se PASI A[SNOLIRA ‘CG/ S PIAIISQO M ‘UON
-RIQIED XN[J SANR[RI I0] YU YoBd UO (€86 UuUNLD) % Q)

g W [T g Iqdw gg ‘1 9gfu g1 expoads Jo equuny

8061 $009 saurry axnsodxyy

1-S WA 06 = YS'I 1-SWQL = YG'T  wonnosal WHMA

Y 0425 — 08¢¥ Y 08.9 — 0489 afuel yjJuafeaepy

aDD AUH 08TT X 08C1 dDD AHH 0811 X 0821 10393391
wre snyg e pay

*SUOTIBAIISQO JO [EUINOf *T d[qeL

St¥6T QH PIepuels xnfj oyl jo enodads N[s-opm J0O3 am
‘SSO[OY1IAN "UONEIQI[ED XN} 9JNjOSqe UB UIe}qo JOU p[nod
M oS pue ‘YB3 o2 Uo JudsId sem Pno[o WO "ULIE IN[q
a1ty uo ainsodxa 19110 A19A2 pue ‘wire pal Ayl uo sxnsodxo
yianoj 1942 uayel a1om sdure] ore uostiedwod Jo enoadg
"SOTIIO0[QA [BIPBI 91BINJO. UIR)QO 0] IOPIO
U1 JNOYJNOIY) 935218 T JO YIPIM JI[S B YIM PAATISQO. I "1YSIu
puo29s oy} woiy [[e 2ouanbosuod B se aIe yomm ‘enodads
onfq oy} ur juoredde Apenonyed sem j0ope oy J, ‘ISI oY)
UBY} OTjRl JSI0U-0)-[euSis 1Yy Jo aIe elep SIyJiu puooss
9U) OS pue ‘aS10U JNOPEII 9y} FUIONPII UT DANILS SBM ST ],
‘111s oyl Suore 231 Jo sdnoid ojur ynopeoar uo spxid (DD
oy} paullq oM JYSU PUOIIS Y] IO 9I0JOIAY} PUR ‘PAITI]
-3STOU-INOPEBAI 2I9M BIEBD INO By} JUedw JYSTu ISI1j a1} Jo Sur
-99s 100d oy 1, "1ySu SUIMO[[O] 3} UO 998018 7 0} G'T Inoqe
01 pasoxdun pey ng €09soIe ¢ pue ¢'g UIdMIDq AfeordL)
sem JyStu 1Sy 9yl uo Juress Ay J, T 9[qe], U PAUIBIUOD Ik
S[FeIop ISYIIN "WIE (oS U0 Y '] JO suonnjosal (WHMA)
WNWIXeW Jey WIpIM [ UYIm ‘UIIE 9njq SALISUSS-SSI]
9y} Uo [T puk ‘SIS JO Wk paI1 3y} Uo e130ads TG 0Ol M T
Arenuer 766 pue 1€ 10quoddd 1661 uo SIST ydeiSonoads
wresaq-a[qnop 3yl yum ( LHM) 2dooss[a], [oyosIa Werfip
w-g ¢ oY} JO SNO0J Urexdosse)) oyl 1e udxe) o1om enoods oy I,

NOILONATY HITFHIL ANV SNOILVAYASdO 1

‘suon
-BAI35QO o1} Jo uonduosap e ylim m39q A\ 'SONIOO[A [eIpRI
QUI[-UOISSTWD A3 Jo Apuspuadopur Areulq ay) Jo oyel sseuwr
9Y) POUIWIDIAP JABY oM puUR ‘IBls I 2y} Jo aroydsoune o)
ur 80,9 17T Pa1o21ap aAey am ‘sponpoid-4q sy "9vAOU JIEMp
Jo asoy) 01 Teuits K194 ST Q) — 0Z9QV UL OSIP 3 1By PULY M
‘SOIPNIS IST[ILD 9} UBY} SONEBI 9SIOU-01-[RUSIS pUB UONN[OSII
[enoads 1oySy ymm 90— 0Z90V Jo enoads paureiqo om
“OSIp 91J3 WO} UOISSTWIS Y] JO 2INJRU Y} AJIIRO 01 JOPIO Uf

-oouesIp Jutod uerdueide | 1ouut oy Jo U 12d (9 10 (oG
ATuo 01 10 pudxd A[feordA) SosIp oY) Yorym Ul ‘sIels d[qeriea
oTuISA[ORIED UM JSBIJUOD SINSII 9SO ], "OSIP Y} IOJ Snipel
931e[ ® poonpop ureSe pue ‘0sip oyl Aq 1eis I oy} Jo asdipoo
ue punoj (£661) 8 12 [[omSeH '3qof dyo0y s aels 10edwod
Ayl [[y OS[e Isnu JSIp JY} Jeyl pamoys pue ‘JoQ>b oner
SSBUI QUISIIXS UB Paonpap Ay, 'SIels 9[qerieA SpusA[oeled
U1 soLowAse o) uostredwos ur paoerd Afjensnun Apusredde
INQ ‘SOLIIDUILIASE 1[ONS PO[RIAdI OS[R (686 1) 9O % IR
‘voysuyof Aq Apnis IOTEIEd UY “OSIP oYl UI SILIJOWWASE
AQ PO1IOISIP 9I3M SOUI[ UOISSIWUD 93 Jeyl SunesIpur ‘Iejs pal
o1 03 10adsar Y Suiseydniue pajoadxs 2y WOI) 13SJI0 sem
aseyd o) Ing ‘suonerrea 3sayl jo opnydwe oy WO onel
ssewr 3y} paonpap Aoy ], ‘102fqo 1oedwod oy Supunoxins
OSIP UON21908 UL TWOIJ SUWI0D YIIYM SSUT| UOISSTUWI 1) JO SUON
-BLIBA AJIOO[OA [BIPRI P213213p (0661) IPWRYS 79 [[PMSBH

"SOLIBUIq UT S9JOY Or[q JO soussaid
91U} JO 10JBdIpUl S[qRI[AI B dARY ISef e Aew om Jey) Sunsod
-3ns {7661 UATRY 29 YOOTUDOW ‘PIRI[IWY — SLOSNIA RAOU

poOM “H [ pup uosuiqoy T "F YW Y L 8ET

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BR(] SIISAYdon)sy VSVN ) A( PIPIAOIJ « £IBI00G [BIIWOUOIISY [BAOY O

woIj Xnjj Jjo uonser) o) Junuasaidal ‘queIsuod B paoenqgns
U} A\ "Tels ATRpUODIS Y} JO SWRIJ 1S3 Y} UL 30 — 0Z90V
jo wmnoods ueow oY) urelqo 01 Snsax Ayl Surderdae
pue ‘uonoas snoraaxd o1 o 113 oY1 woxg panduwrod junoure ue
Aq wnnoods yoeo Sunjmys Aq 9SIp 913 4Q PAINQIIUOD XN[J 3Y)
JO uonoeI} oY} pue JUTUSPLOIQ [BUONEIOI Y] PAIBWIISD M

onel ssew AIeulq pue SuluIpeolq [BuUoneIoIdY], 7€

"AIeU1q 913 JO OLjRT SSEW 91 SUTRIISUOD Osfe 11 Ing ‘ore[d
-Wd) 9Y} JO UONIRIQNS 9JBINOOE UB 10 POpasu Suruspeoiq
[eUonBIOI 9Y) JO anjeA 2} S1 A[UO JON 'I€lS SH[} WIOI] SAWOD
wWNNURUOd ) JO UONORI} JBym pue ‘Iels AIepuodss ot
jo uonejor pider oy Aq pauspeoIq 218 SUI 9Y) Yonuwl Moy
2]BUINISD O] PIJU OS[e I\ "B130ads oY) w0y 1els I a3 Funoen
-qns ur dojs 1s113 oy st opnijdwe-Taras AJI00[A [eIpeI 34 I,
xipuadde o) 03 31 9B} oM 210]
-a191) pue ‘1eded suy} Jo yorI} 9Y] WOIJ UOISISAIP B 9Q PINoM
INg ‘UOTIB[2II0I-SSOID ISN OUYM DSOY) O} ISOIMUT JO 9q Aew
19912 SMY} JO SISA[eur O], 'SONUIBIIAIUN Y} 9JBUWIISIIIPUN
0] 9UO SPE9[ YOIM DPIdNPOIUI 9q O) UONR[2II0d snounds
e 10] o[qissod uay)) st I ‘[[om se 9jejdura) ay ur Juasaid mou
st enjoads juouodwos ay3 uo astou Aue 9edway aysodwod
a3 YA Jey st wo[qoxd Jy3 JO aSnEd Y} JBY] AR IM
‘orerdwol
poyIys e Suisn uaym Jjuswrasoxdun ou punoj pue ‘urod sures
3y} opew 24ARY (68671) T8 10 Uosuyof “enodods Imo ur sonel
9s1ou-03-[eudIs 19431y yInoxy) moqe swod sey juawaroxdu
oy ‘peasut “Anigissod smy) 100[01 am 0s pue ‘sn ueyy sadA)
Tenoads jo o8uer 1018018 € pokojdwo YA ‘Toaomoy ‘yorewr
adf3-fenyoads 191399 ' ySnoryl noge swod aAey A[UO ueD
STl 9091100 ST sisaylodAy SN J 18IS PIBPUEIS B UM
UONR[II0D WIOI] SONIOO[IA [RIPBI PAAOIdWI INO WIOI] POjEIo
-axdde 2q 1599 ueo s1y 1, ‘snounds sem juowoaciduwr juanbas
-qns 9y} 1By} PUR ‘9SI0U [ed1ISNRIS AQ PAIBUTLIOP “)oB] UT ‘OTom

Ie)s piepueis oy} YIm SUONBRLIOD-SSOIO U} JBY) 9AIRq
M ‘I9AOMOY ‘padnpal ApeaId paspul 2IoM  SIRUTBHAOUN
9YT, "3 ISI OY} UI SOIUTBLIAOUN IIAY] PIJRULIOP PAARNRG
Aoa yomym swsjqoxd yoyewstur od£) enoods 93 woiy Opns
10U $20D 11 1BY) Siseq 91} U0 )e[duIs) MU © Se SIY} PIsn pue
4nseo1 o) paderoae ‘endads 1oyl WO 1 ISIY SIY) JO SONIO
-O[2A 2} N0 PIIIYS U} Aoy T, ore[dura) Jeis-pIiepuels e yim
UOIR[9LIOI-SSOID UO PIseq SONIOO[A PaureIqo IsIy YN
JUBOYIUSIS ST SOBIO
-0foA Y paysiqnd 9y} ul SIOUISHIP Y} JO uou ‘Ajjuonbas
-U0Y) "SINO YIM JUDISISuod st pue wvfqoid smpy Aq perodpe
ou st G_swWy 09Fpyy=Y I ISIy IOy uo pourelqo
Aoy onea oy], 'xipuadde oy ur Aoy orow pue ydeid
-exed Surmor[oy o3 ur A[Jo11q SSNOSIP am OTYM ‘SISATRUR JI9])
yim wofqoid opiqns B JO I[NSOI B SB POJRWINSAISPUN U2
Sey J[Nso1 SN U0 AJUTe1Iooun ay} ey} 943G 9M ‘ISAIMOY
‘osed smpi Ul (9867 Sueyz 2 uosuiqoy) 34D SS Ul PAAIdSqO
SOUIOO[PA [erpel dur-uondiosqe Ul SUOHBLIBA [BII oY)
JO JUQDSIUTIIAI ST PUR ‘[oA] O ¢ U} e JuBdIUSIS ST YN JO 18}
PUE J[NSAT INO UIIMIQ SOUSISIIP Y I, A[oAnoadsar ¢, _s wy
vFIvy PUB TIFESY PYFCOy ‘8FLSP=""Y pourerqo
oym {6861) PIB[IUSY 2 JOOWNDIN PUe (0661) Mureny]
2 uoIsuyor {6861) 8 19 uolsuyo[ YA JO sYnsax 2yl 01
paredwod aq poys ¢, _S WY € FEEy="" ‘PoURIJO 3ABY
om opujdure-twias A110012A [erpel sun-uondiosqe oy,
‘17 9A0qe 911 Jo aseyd uonounfuos o) uodn
paseq soseyd osn om ‘roded siy) JO 1591 913 U] 'SNOYUNIIO] 2q O}
sreadde suoureyde oY) woxy pajoipaid onjea oyl yam aseyd
uonoun{uod IO Jo JUSWIITE 350D Y} SNy} pue VL1 1°Q Aq
UrelIaoun st ‘SUoneAIasqo Ino jo yoods oyl 01 pajejodenxs
‘stowoyde SN .0 UIYIM 01 ofSur UI 1091100 1B IOe|
pojuasaxd aq 03 soewn 1ejddo(q 2u3 18y} yons st aseyd no ux
Ayureirooun 9 I, (8861 YsIe ) sisAjeue densiooq e uo paseq
sojewmss sojowrered-o[durs 01 oIe sopuUTRLIOOUN Y], "IN
jo suoweydo oy 01 2ATIR[RI paInseow 21om saseyd o) aroym

"S91949 0Mm] 19A0 201M] Panofd Waaq 2ARY BIEP 91 I, “IYFTU PUOIDS S} WOIJ 218 SI[OIID P pue “1YSIu }S11] 9y} WOIJ d1e sapIw uad(
‘somwayde (986 T) S,PIBIIIUSY 29 YOOI DO WOIJ PIALISP soseyd snsioa panojd oIe 1y 11QI0 IBNOID € PUB SONIOO[A [eIpel oy *f aandig

aseyd [ejquQ

.-

.
| b
b

- e

L L L n 1 A L s L

1

00G—
(s/uw]) A1100[84 (elped OLI3Uad0I[?Y

1
006

6¢1

00 — 0290V &4vu1q 210y §ov]q 2y Jo Kdodsoudadg

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

"€L9 Seam WOPAAI} JO $9910p JO IOqUINY 2} :DI0N

T'1%9 $0°0 F 6€6°0 T0°0F 66900
6°0%9 $0'0F 6€6°0 T10°0F L190°0
T'1%9 ¥0'0 F 6€6'0 T0°0F 1.90°0
0°'T%9 $0°0 F 6€6°0 T0°0 F 0L90°0
0'1%9 $0°0 F 6€6°0 T0°0 F L990°0
X Ie)s ¥
UINWITUL  JO UOI)ORL] OI7eI SSRIA

b 198101 ® osneooq ‘4/ (=4 JUSMNJOOD UOULAIIOd B YHM
‘parero110d Afanisod osfe are b pue f Inq ‘s21BWNSY 11O
-ered-o[3uIs are osay ], *ouo AQ 9583I0UT 0] ;X WNWIUIW 33
90107 01 pPaposu aFueyd oY) 9 01 UANe] USY} sem Ajurelrooun
ay ], X SuZiuruiw-o1 pue ‘onfea Sumy-1soq si WOy e
-ered goeo uiSueyd Aq pereurso a1om f pue b uo pojonb
sonuIelIoOUN I ], *910J9q woiy djewmse ojeurrxordde oy
WOy O SIOPIP 10°0 F L90°0 = b Jo (,0L =1 10F) onjea Funiy
-159q oY, "7 9[qel ur SuruoyIiep quij pue UOIRUIOUI 9Y)
JO suonouny se paisy are ¢ ‘pojoenqns ajepdurd) oyl jo won
-oviJ oY) pue ‘b ‘onel ssew I} JO sonfea Fumg-1saq YL,
"soul] a3 JO SYIPIM JudeAInbo
a3 uodn 10070 sfqissod i1 JO UINe) Seam JUNOIIE OU JUSWI[R
U® WOIJ XNJ Y} S9ONPII IT SB YoNul SB Ul A[UO POpN[OUl sem
Suruoyaep Amaeis oy J, ‘Ayurelrooun sy Jo 19950 oy} 23pnf 01
0 =¢ yna [epow auo paindwos 910J0101] A "SIIS J[qELIBA
owwsApories 10y deudordde arouwr ogq Aew (=g ) sonpea
I9MO[ JeYMIWOS 1Byl SpUl (6861) BUIRS pue ‘g~ ¢ Jo onfea
I2MOJ [[US B I0J aN3Ie (£ /6T) NYS 29 UOSIOPUY (6861 BUIRS
$L96T AONT) 800 =¢ OBl OM SIBIS QAIOSAUOD JOJ JaMO]
SLITING ‘G0 =y SIBIS SAURIPEI 104 "JUSW[O PLIS A19A9 10
Tenuazod ao0y 2y3 ur JuaIpeId o) WOoIy pajenoed § AaeId
oyl Y ‘48 ¥y £q perewnxoidde sem Suruayiep Aaein
(8L6T) AtuneN
-[V JO SIUSIOIFR09 Jeaul] oy} WoIy 3 00SH =7 O3 PI[eds uay)
Pue {($861) MSUNY % 9PBM WO ) 00SS =L ‘St =330}
I0J USYR) 9I9M g PUB 1 JO SANBA (7 — ) — (W —1)p — T 2]
AQ @s0o=7 Jo uopounj € Se UOAIS  AJSUOIUI
oyroads AU (M S[PPOW ) 10] (S86T) PISUIMY P APem
woly me| Suruasrep-quii| onerpenb e pasn opp Juod 1od 1 Aq
Suprogrp SuruasIep quII JO SAN[EA OM) PUE ‘0L PUE ,SS ,0F
Jo sa[3ue woneUIOUI ‘QT°() 03 SO’ WOy FuIFueI SONRI SSBI
UYiM Ss[opow I0J Jno poriied sem oinpadoid siyy, oyeidwo
pauopeoIq A[21eIndoe Ue WLIOY 0] paferdAe udy) pue ‘sowm
16 21e[dura) oy} uapeoiq o} pasn udy) 2Jom soqyoxd asoy [,
‘J[nsa1 2y Surdesoae pue uiq aseyd yoes ssoioe sopjoxd usass
Sunnduroo £q ‘Surresus [ej1qI0 papnour ap (8861) 2UIoH
% 3peM PUR (886 T) USIB St JoUUeW Sures oU) Ul SIHOUId
Jo0elINS 2U) JO SBIIR pUB SUONRIUSLIO A} 10} Supunoosoe
‘9qo] Y20y 2y} JO 20BpNS Y} UO pUF B I9A0 Suneidojun
£q pamndwoo ‘oseyd poAIesqo A19A9 10] sopgoid [epowr
Ylm 0S 2UOp dABY A\ Teoroyds 9q 03 udyel udeq Iej os sey
UYORM 9qOf 2Uyd0y] a3 jo odeys a1 10§ unodde o) uonisod
2 Ul 1se] 8 218 oM ‘b Jo onfea Areururjoxd smy1 yiim paulry
"10'0 F ¥90°0 = b ureaqo om
syl pue ‘¢y/1 uIs @ ur Jey) saw 2143 jnoqe SI [ > b 10y b
Ul JOII3 [BUOIORI] 9} JBY} SMOUS OS[e B[NWILIO] 9y ], Jels Arep
-u029s 9 Jo opryrfdure-ruIas A100[eA [BIPEI 93 ST &Y dIoym

80°0 4 990 o0
000 0z0 090 o04
80°0 0z0 090 o04
80°0 020 09°0 oSS
80°0 020 09°0 0%
Sreq ‘pend ury

£yae1ny  JuiueyIep qWIIT  UOIRUIOU]

“BuruopeoIq [BUONEBIOI 9y} 01 S T dqeL

oy
1us a

‘nlbob+1)9¥°0=

PUTJ 9 PUE ‘9q0[ 9Yo0Yy S, ATRPUOI3S o1} JO SNIPeI
oy} 10} B[nuixo} (1/6) S ISUAZORJ 9sn UBd oM ‘00 — 0T90V
JO onel ssewl MO[ Y] 10 "onel ssewr oy} pue opnjijdure-ruies
A1100[24 [eIpRI 2U] 0} paje[al sI UTuapeolq [BUONEIOT o J,

($861) DiSUIONY 29 OPeA PUB (876T) ATUITEN-[V JO SIOM
913 uo paseq ‘GuruopeoIq [BUONRIOI 9} FUIALISP Ul PIWNSSE
Sem G9'() =2 JUSIJO0d FurusyIep-qui Iesuy v (‘1sI jno
porued st Suneows oy J1 pasnbar a1e suopeinduwod 1omay
ng ‘eAneINIIOd oIk Surreows pue Furmapeoiq jo suonelado
9y L) "PH Jedu wnnunuod oyl Jo wad 1ad $ I 6 senqu
-uo0d IS Y Sy} JBY) PUR ‘| _SWY ¢ T £8=1 UIS 2 pUnoj am
pUE ‘2A0QE PaquIdSap Se PajdeIiqns pue paudpeoIq Ual) sem
umnoads paresws a8eroae [, (oFeIoAr oy} JO oned ISIou
-01-[eudIs 9y} 9ZIUIXBW O] USSOYD 319M sIYTrom 2y3) enoads
00— 0Z90V 243 28eIaA® 0} pasn as0y) se siySom owes o)
Uy paSeroae uoy) o1om enodads pareows 16 9y T, ‘15 AII00[0A
ferpe1 o woiy panduod om Yomgm ‘wnioads 00 - 0790V
yoro AQ poIayns A30ofeA Ul Yiys o) Aq Ieis aje[dwel oy
Supreowrs £q uonow [€31GI0 Y} JO 1091 Y} PAIR[NWIS AN
‘urresws [e31qI0 oY) YIIM [BIP 2 ISIT INq ‘9qO0[ 9Yo0Y
SIE S[[J Yorym Iels A1epuodds oy jo adeys [eosueyds-uou o)
SI MO[3q SPNOUT {[RYS oM JBU] 1030 IAYIouY ' _s WY 6] ~
JO WINWIXeW ® SIAIS Yomm ‘s )76 =J WIB onjq oy} uo
pUE ‘;_S U 09 ~ JO IS WNWIXBUI B SIAIZ YOIYM ‘S ()09 =],
e pa1 91 uQ ‘(seseyd uonounfuod oy} 1. [BWIXEW ST 192
o) potrad [enqio ays st g pue ‘owm a1nsodxa oy s1 7 210ym
“_Ssun| J/IXXZ Se yonul se Aq saul oy} SIBSWS UOHOW
SIY], ")1qI0 UB JO SUOWORIJ JI0US A[PANB[RI FuLInp YIpimm
1oy 03 9[qeredwos junowe ue Aq oAOW UED SIUI IelS-I[
o1 sny3 pue ‘opnirjdure A1150[oA Terpel oy} 03 paredwod [fews
SI “,_SUD| ¢8=1UIS 2 ‘pUlj om I8} SUIUOPLOI(q [BUOHRIOI
oI, 's109x0 [e10A0s Aq patedsndwod st ampaosoxd smyJ,
(STYSI] 100138 AQ PO10AHR SIOM UOTYM
sour] uondiosqe ( wnipos o) Jurpnpour) sauy] Ays Suons pue
DH SuIipioAe ‘SUOIZAI SuIes oY) A[I0BXD Ul PIZIRULIOU 2I9M
enads ajerdwa) pue () - 0790V Y yloq pue (9L61 e
1B M) 6€°0 = (A — g )4 Sununsse ‘pauopparsp sem wnnoads
00— 0790V 2y} Uonoenqns o} IouJ "SonuIellooun 1oy} pue
1801071 JO s10jourered oY) SALIOp O] Pasm 2Iom WINUITUTUI YY)
Ieau INCIARYDQ SJI pue , X JO onjeA WNWIUIW 3y I, ‘SIUI[ UOL}
-d1osqe 1e1s-3] Suoxms Furureluod suoI3al Ul InsaI Iyl Jo X
o3 panduros uoyy pue ‘wnnunuod osip a1y ‘ojdurexs 10y ‘Aq
pasned soanjea) Tenoads ofeos-o3ie] Aue saowal 03 winndads
souaxagp 2y} 03 193y ssed-ySry e parjdde am ‘xoN ojerdur
9Y} JO UOISIdA Paudpeolq A[[RUOLRION B Sawl) “Iels 3f oyl

POOM "H “f pupv uosu1qoy] 1 A YW 'y L  Ov1

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBID0G [BIIWOUOIISY [BAOY O

"R0L9 177 SB AJNUSPI 3 YOIYM ‘Y §OLY Y& Sul] € 103 100X ‘posowiar

aIB 1E)S Y Y JO SIUN [V W00 9yl 18 panofd S1 950yl UsaMIDq 9OUAISHIP ST 00 — 0Z90V Yolew 03 pauspeolq ‘doy ayi 1B wnnodds
oredwa) o im Juope (wnnoads onuad) penord st Jeis KIBpu0das Y JO dWRIJ 1S3 Y1 Ui () — 0Z9OV IO Wnnoads dFeroae dy 1, *7 2mdiy

(¥) urBuaiarey

00¥%9
_

8049 IVl

Ayisusap Xni4g

(T66T UIRISIAIEM T661 Te 3¢ uIeN) 84D $0F A “Iepipued
9[0Y YOB[q ISyIOUE Ul PUNO] APUD32I Sem WIIYm ‘IeIs )
Oy WO $§°£0L9 1T SE SIY) ANUapI op “Ajurenrasun pajonb
o1 aa18 03 ydnoxyy pejeSedord wnioads oy uo sonure)
-I20Un YuM ¢ _s ury 001 WHMA JO ueissne) e yim uor
-B[01102-SSOID Y} SUIZIWIXEW AQ POINSEIW SBm [ISUS[oARM
S 219YM Y SZT'0 F $T'80L9 JO €IS AIBPUOIIS dY) JO SRy
1831 a3y} ul yISusposem B sey Ione] UL '8.99 19H JO 9pIS
Pa1 3y} uo aurf © pue ‘auy| Je[[elsioju pasesws-o[ddo( e st
oMM Y 0879 18 uondiosqe peoiq e dIe UILWdI 0 $oInjed)
A[uo 9y ], "'oY JO Pa1 3yl 0} J[qISIA ST UOISSTWS §/99 19K
SBOAN UOISSIWR 978G 19K Ajqeqoid st wnnoads soudrafip
A} ur AJUIDIA JI9Y) UT Wnndads 911 Ul 9S1I S I, ‘[[oM PIAOUIDT
ore Aoyj uoAd Inq ‘uorsstwd Ays-jySmu Aq pajospe dIe
Kay1 se 117 159q 9Y) SIBWINSS 0] PISN 10U dIam SIUT[ (T BN YL
"UONORIINS UO PIAOWRI [[B ISOW[e a1e A3} pue ‘00 — 0790V
J0 wnxdads 2y UL SNOTAQO dIr SaInjed] Iels-3] Auew YN Aq
Apeai[e puNoJ sy ‘OMm] Y] USIMII] OUIOPIP 91 pue erd
-uI9) pauspeolq Yy} Yum Fuore ‘Iels A1epuodds 3} JO dwely
1891 9y} ojul payIys ex)oads onjq pue pai Syl MOYS ¢ pue 7
$31,7 "sAem om) ur 3nsax oyl Juasaxd ap envads 00 — 0790V
9y} wolj Iels Arepuodds oyl jo wnnoads oyl dsouwdl
0] uondas snotaoxd 2y wox (1 IdYI0 I10) SDUIPIP ou
A[renima st 010U1) 0/ =1 I0J [PpoW SUMY-1$2q 9y} Pasn oM\

paroengns
wnxdads seys £1epuodas o PIM eNIAs YL, €'E

“J[0SI © Sk 10112 9Feiuadiod 931e] v s1ayns pue
‘o3ue1 yydusjosem Yor2 UI [fRWS ST ISP JY} WO} UOHNQIU0Dd
Y ‘1oaamol] "paroadxe og WSrur se ‘reis I Ayl ueyy Ianjq

vl

SI OSIp oY) WOIJ WNNunuod oy} ey} 1s288ns soIngry asoy |,
(L90°0 =P poxty e Juryer woly sSW0d ¢ 9[qe], W pajonb
jeys 03 peredwiod Jor Id[ews AQIY3Is 9yl) opIs paI ay)
107 132 19d ¢ F 6 01 paredwod aq prnoys s1y T, ‘e110ads anjq
3} Ul WNNURUOod 3y} Jo Judd 1ad § F €8 SAINQLIUOD IeIS I
ay I, ‘uonoeqns 10y 10308y oeds winwpdo oy paindwos uarp
pue “endads anjq o3 Jo saseyd a3 01 9renudoidde sopyord
pomndurod ‘ejep paI oyl WOIy PAALIIP /90 () =h Jo 2neA oY)
{001 9/ ‘pESISUT "ONEI JSIOU-0}-[eusIs JomMO[ JO dJe Blep )
pue rogre] sawm) 2213 SI FurIeowWS oYj 9sneddq ‘eyep an[q Y}
w0} onel ssew a1y Apuspuadopur 9ALIOp 01 A1) JOU PIP I
“JURHIWOP ST AJUTRIIO0UN [RO1ISTIE]S Jey) A[oIf SUI9as I1 Inq
‘I0XIS OIBWIAISAS JO 991n0S Jo1yd oyl Ajqeqoid are sSuruoyrep
quip pue A)NABIS 9y1 UI SOQNUIRIIOOU() 'SIY) 1591 O) Popasu
st uoidox Iduseaem omyoads Ino 10j uonemoes a1eyds
-Owje-[opou [[J B Inq ‘b 9JPWISAIIPUN O} ST ISNEBD P[Nom
siy [, ‘Sumueyrep quuj 9yl Sursedrour APAIOSNS ‘quiy O}
SpIBMO] 9SBAIDAP YT SYIpIM Juaeainbo oy 1ey) ojedonue
9I0J2I3YU} 9A\ "WINNUNUOD 3y} s30p uey} payoeoidde sp 1eis
9yl JO quII 9Y) Sk AJMO[S 2IOW JSLAIIIP O} XN[J SIIUD-3UI]
a1y} 10adx2 am ‘axoydsouwie oy ur J0YSIY PIWLIO] 918 SIUI] )
3oung ‘saur ayj o3 Ajdde jou Aew pue winnuyuod 2y} 0 ojerd
-oxdde 1By ST posn oAey om Jey) Surtusyiep quilf 2y I, 'sonel
SSew pasearoul 0} pedf pue ‘ofews readde reis o) oyew
y10q Sutuaxrep AyAeis pue qui "AJUIBLIOOUN [BONSTIRIS )
01 pareduros 9[qIS13ou A[uread pue [[eus AI9A SI UOTRUIIUL
[lm UONEBLIBA Y ‘pa3oadxd sy -9[qeadniou 9g 03 Juruasiep
AuARI3 pue qu YA pue UOTRUIOUI [BNQIO UYNm SPUSI)
9y 10} AdeINOOR JUSIOLYNS YIM 7 S[qE], UI SHNSII IS OM
‘133539 9y ureiqo
0] pesearoul aq jsnw f sny} pue ‘saul Iapeoiq sodnpoid

00 — 0290V &avui1q 3]0y 3ov]q 211 Jo Ad0IsO4122dS

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

won ) pue 8od JI desou Jremp oy 103 sefeunt 19jddo(g 1q10
Areurq o) SurIaA09 a[goid 9y} JO SUOLBAIOSGO WIOI] UOISSTWID
JO UOnNQLISIP 9} 9ALIOP O} J[qissod WY} ST I MOY UMOYS
oARY (88671) SUIOH 2 USIPJN 'TUBSIS IQJSueI] Sseul pue
s1e1s yuouoduros “osip uonedoe ayy woxy Junjiys ro[ddo( Aq
pouapeoIq 918 SO[qRLIBA OTWSA[ORIRD WIOI] SOUT| UOISSTUE o ],

gH pue pi jo saBeun viddoq  ¢°¢

‘juasaxd 108uof ou s1°G*() oseyd 1e YIpim JudTeAInbo 343 Ul
9SBOIOUT U S€ JUIPIAD 3] PINom UoTYm {€661) T8 12 [PmseH
Aq uoos ‘osip oy Aq Ie3s I oy} Jo osdioe SurzeiS oyl usy)
‘1001109 S1 XN[J D UI SUONBLIEA 9Y} JO uonielaxdiaiur Ino Jj

(S pue { s319)
umnoads 1els oje[dwa) oY) FUIAOWDI UIYM IOIOB] 1091100
oy ondwiod 01 pue endads () — 0Z90V Y} ZI[BULIOU 0
1] INO P3SN SA\ "UOIIIS 19)B B UL UOTIBUI[DU] O} UO JUTBIISTOD
3} SSNOSIP [Im 9p “Sewr Q"0 F £1°0 Jo suoneurea reprosdifo
o) Jo opmydwe-Twos € UIRIQO oM ‘JUBISUOD 3G O} JWnsse
9M YOIYM ‘OSIP SY) WIOI] UOBNALIUOD 3} I0J FunosiIo))
'9 ‘811 ur panod st yorgm
Py 00 (FOFSL) +(90F¥'19)=(Y)MT
UM Pa1llJ 2q PInod SYIPIM JuaeAmbo oy Jer) punoj op
‘uonounfuod je yead o) paseyd pue ‘Areurq oy} JO 1By} 901M)
Kouanbaiy e yum prosnurs e Uiy Aq suonerIea oy jo apni
-riduwre o) paInseaw oA\ "ATeuIq 91} JO UOHBUI[OUT [BIIGIO puE
onex ssew YM A1ea (€661 ‘Te 19 [[omseH {IN) 00 — 0290V
Ul 9I0J9q UIDS US(Q JABY UOmm ‘suoneuea [eprosdirg
‘TejuspIour
-0 Se PIsSIWSIP 9q JSIMISYIO Jsnw suopelea [eprosdid
woij pa1dadxa asoy)} pue g “SI,] JO SUOUBLIRA Y] UIIMISQ
juowaaide oy} Inq ‘ommowojoyd jou oie BIRP INO QJUIS
“ueISUOD SI 9SIp 93 woy Xxn[y o H oy} ey Jooxd yuopuadapur
OU 9ABY 3M\ "DH JO YIPIM JUa[eAInba oY) UT 9SI9AQI UT USS
9q [[4 WNRUTUOD Y} UI SUOHEBLIBA 3Y [, "oInjerpenb je uoos

uoyam ISOW pue ‘uonounfuod je wWnWIUIW si eare pajodford
, SI1 uayMm JYS1f 1se9d Suronpold ‘suonerrea [eprosdiy siopns
118 ¥ 913 Ing JUrISUOd A[YSnO1 ST 3SIp oY) woy xnj} OH Y1
1Ry st uorelaxdiaur SNOIAQO A} ‘WINNUTIUO0D 3} SOIBUIKIOP
118 3 9y 20ulg "a1njeapenb je winwrumu pue saseyd vonoun{
-U09 Y} 18 WNWIXEW ST IPIA Jud[eAnba oy I, ((wnnoads reis
Arepuodos oy} Jo uonoenqgns moyim) aseyd [enqio snsioa
enoads ¢ oyl 10} O JO YIpm juareambs oy smoys 9 S

DI JO ppim Judjeambae oy ur suonewes jeprosdy|q $°¢

‘uonNqLIIuod
$,OSIP 9Y) UI AJUTe)I90Un [BUOnORIy 9318 9} JO 9snedaq onjeA
astooxd oyl ur AJUrelISOUN 9jqEISPISUOD SI 219y} YSnoyie
‘OIqeyIeWIdI SI OSIP 9Y) WIOIJ UOISSTW DI JO YIPIMM JUS[BA
-mbo oy 1, *¢ 91qeL UT PISI] 218 SOUT| SWOS UO SJUSUWIINSBIN]
Tom se 00—0790V ul A[gewmnsard pue ‘Oeaou Jremp
Ul SOSIP UOIPId0E JO SIINJBUSIS ONSIIONoRIRYD O} JO U0
21e souy] roweyg payesd-oiqnop ‘Guoms I, (UONIIS IXoU
20s) suonetrea [eprosdis 03 11 & 01 SWIPIOOOR PIZIEWLIOU
PUE ‘AIIOO[oA [BIpBI 1091100 o) Yim exnoads [enpiatpur
o) woIj pajoenqns sem efdura) oy, Tom se 399[qo 1oed
-wI0d 9y} JO Jey) ISOuIe SI YoIym ‘QuIeI] 1891 JSLIUd0I[Y oY)
ur 00 — 0290V Jo wnnoads 9yl moys om G pue } s8I Uf
"HOTIRIIOXS JOMO] JO Ing ‘00u20saInb u1 seAou Jemp Jo asoy)
0] Je[runs AxoA wnnoads e Jo st uoissardun [[e1oA0 oY) ‘soulf
19F] 91} JO SSOUNBaM S} USAIS ‘pUB UOISSTWD Q{94 L] OU
ST OXOUL (TL6T 2I00IN) V 691§ PUB 810S ‘b6 18 1 JO
2t Wrdn[nuw 1nq soUI| UOISSIWS 19} 10U 318 ‘Y ()L ]S ~ I8 duy|
oy Jo aouasaid oy) pue [y 19H JO ssouyeam oy3 Aq Surdpnf
Yomm gH Jo pIempar sul s[edAsr wmnoads anjq oy
BLD YO A W YW
0S F 062 Punoj (z661) Te 10 urie ‘uostiedwod 104 ‘wnnum
-u0d o) Supepd ur Ajureireoun oYy Aq pajeurwop Ajure)
-I00UN SY1 YA {UONNGIIUOd SOSIP dY} 10§ PAIISIIND) YU
0€ F 0971 st exoads Ino ur aur 2y} JO [Ipm Judfeamba oy

‘BIBp 9pIS-aN[q Y} 10} mou Inq ‘7 ‘FLI SV ¢ sy

(¥) urBueraaepy

002S

008¥%

00V

A)1susp XNy

L s 1

POOM “H [ pupv uosuiqoy "1 "J YW Y L Tyl

T 1992 SN 66T


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

“(uon9s FUIMO[[0] 13 UT APIAIIP ST} SINSBIUL
o1 dwaone om) ,_swy ez=yb="y omym ‘{'y-‘Q)
1€ 193[qo 10edwod oy} Jo ssewr Jo d1UD oYl uodn ponudd
oFewr o jo 1red SinoWWAS Af[RyINWIZE 9Y) JO UOHIRIIGNS
10118 pakerdsip a1e eyep owes oy ‘sjoued puey-1ysu oyl uj
‘pued 19MO] Y} UL BIRP PONL 3} PUE S[PPIUI 9} UT 938w 27}
‘doy a1 1€ e1Ep MBI S} YUM ‘D[] 0] I[NSII Y} MOYS £ S JO

soued puey-13o[ oY L, °6 pue § ‘2 31 ur pakerdsip are yoym
‘sour] o) Jo sofeun 1ojddo@ paindwiod uayy apn "JH pue
D IeSU WINNUIUOD Oy} WO Sauf JYSresls pajoenqns pue
PoNIy oM ‘poAOWSI U9RQ PRy winiioads Ieis-3 ) WYY
‘00— 0290V
03 poylowr owres oyl Ajdde mou om pue (0661) [€ W
ysIe]N pue (0661) QUIOH 79 YsieN Aq pajussard usoq aaey

eom
£I2A ST 1/ {p{ 191 90UIS ‘19 10U pue 74 1O[dnnu it 8 343 Woij 218 g JO PIBMPII SaUI[ 3Y [, "BIBP 9PIS-on[q Y} JOJ mOUINg ‘p B sy °¢ 2ndig
(¥y) urSusiesepy
002s 000¢ 008% 009% 00v¥
T T T T T T T T T o
I | ¥ ]
I 1o
- | | | 18
I od 989% II°H 1LY ISH | ]
_ 1.z
c
L 1 Q.
L i o
=
L 7 7]
L. 4 =
| 1o«
- 1w
L gy ]
I L : | . ! . | . ! ] [
o

“oFewn 1vj91s 2} JO JuAIXA [eneds oYl 1940 () — 0790V

uey) 1YSLq sawn (0] Sy 00€9 1B Sul] AYs-1ySiu 1s9)ysiiq oy} ‘uonoengns A3s 310Jaq ‘90UAIGFAT 10 "AIQISIA ST UOISSTWD 9/ §G 19H Ajqissod
pue 8799 19 yBam ‘dur] O Suoxis a3 woi 1edy 1ods-1ySuq pue osip 9y Jo wnnosads a1 ST ynsa1 3y J, “Suideroar 210Joq wnnads yoes

woIy 18]S 3 9y} JO uonorIqns 1oye winndads sures oyl yim Juore panofd sI swrely 1sa1 10 Ut ()0 — OZ90V JO wnnoads oFersae oy ], " am3ig

(¥) urdusisaepy

0089 0099 00¥9 0029 0009
o
T T T
[ 1o
.| 8499 IsH | o
i 1~z
=
L 1 >
A 1 o
L 4 [}
L 1 w
| N
i A3 WHN ;o
r ©oH -
L . I . | . . ! . Jw
ol

€T 00— 0290V Kvurq 210y 3ov]q 11 fo Adoosondads

T 1992 SN 66T


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

01 spua) )1 Sunexouad ur pasn poylowr Adonjus-wnuxeur )
se ‘9fewn Y] WOy AROSIIP PAJRWIIS? 2q JOUURD Yonuwl MOH
-a1edwey ay1 w1 v Jo auyf uondiosqe syl Jo wondRINS JO
ymsa1 e st £ “F1,] Ur U99s 18IS 3 9Y} UO UOISSTWR A} JO SUIOS
(9"¢ uonIAS) ANO0A [RIpRI
s.303lqo 19edWwOD 9y} JO SIUSWAINSBAUI J10)SIP 0} Paloadxo
9q ued 31 JeYy) 2J0U Jng ‘UOISSIWD SIY} SISNBD JBYM MOUY
10U OP 3A\ "BIEP 2} JO PUIM N[ Y} UT SINIO0[RA YSIY 1B U39S
uoissrua 0] Surpuodsa1109 ‘uo1ga 1ods-1y3LIq oY) woIj saNIo
-O[9A Y3 01 SPUIIXe UOISSIWH ‘UOHBLIBA ONI) B URY} IoYIel
oneI 3SI0u-0}-[eUSiS pue uonnjosal [er3oads 9l Jo 19959
ue aq Aewr peaxds oyl 'y 600 F S°Q JO SNUPEI B 1B PAIenudd
-UOd SI J1 JRY) PUI} A\ "UOISSIIUO 3ooys-Isod oy I0] sniper e
20npap ued am uay) qurod £19A9 1B SAUIIO[A WEDT)S B3 pue
JSIP 2} JO UONEUIqUIOD IBQUI[ B ST JOOys Y} Ioe AJD0[oA
oy} 1ey) owmnsse om J[ ‘podadxo og 01 SI Se ‘Ouo[e WIeaxls
sed oy Jo AJ1D0[9A 9y} SBY UOISSTIIR 9y} “YO0ys ay} 01 Jolg
*0$1p Y3 Jo 98pae 2y} Je yooys oy ySnoayy passed sey 1 10330
[BLIS1EW WIOI] UOTSSTWIO SUI00s 918 oM IRl $15933ns STy} ‘won)
N 10} sV "JuowaaISe urelqo 03 JULEIns jou st b jo o8uer
Jlqerieas o) 1nqg “ods a3 03 195010 syjed pajorpaid o) Surq

SoneI SSeW IS[eWS (0661 T2 12 YSIBJA)) WoD) N 10] punoj sem
se ‘way) usamiaq Aem-Jrey A[YSno1 sinddo Inqg ‘weans ses oy
10] yyed parorpaxd 1oyie uo peoerd jou st jods-1ySuq oy 1,
“OSIP 9} S T SIOYM AJISUSIUT WU
-IXeuwI Yool 0) weals ay) Jo yred o) Suofe spusixa I pue
‘Te1s AIepuooas oy} Ieol pUe UO USAS SI UOISSTWUH SOUIOO[OA
Y31y 01 SPUSIXS YOTYM OSIP UOTIIIIOE ) WIOIJ UOISSTWS I} St
punoidyoeq padeys-uLs ‘peolq oy, 2900 =) ‘€cy =%y 101
UMEBID U90q 9ALT] Wea1ls sed oy} Fuore osIp 1 JO AID0[2A A3
pue weans sesd oy 10] syred ‘g pue § ¢/ STIJ UT "SIIRUIPIOOD
£30070a ut sjusuodwios snotrea 2y3 Jo suonisod a3 1orpaad
0} premIopydiens sr 3 uesard swsmueysow Furuapeoiq
Io[ddo@-uou 218 219U} SSIUN ‘UIS Q P[NOYS UOISSTUID
OU 2IoUM JUOZ UIPPIqIO] ' sjudsaxdor ‘Aioofea 019z 18 SI
yomm ‘ofeun Y Jo anuad ay) ‘Arenb4 L3oea ySny 18 9A0w
Ao se ofewn oy} Jo sued )SOUIISINO Y} O} POULIOJSURI)
199[qo 10edwIod 211 01 15950[> UOISAI 2U} yum ‘Ternoad oping
e s1 Jnsa1 oy ], “(ojdurexs 1oy ‘syejs o[durs ‘Sunejor A[pidex
01 IselUOD W) solreulq Surdrooe w uonsod pue Apoofea
udamloq wrojsuer) onbmum ou SI 919y} 90UIS ‘SIIBUIPIOOD
uontsod uey; Ioyiel AJID0[eA Ul pojuasald ore soSew oy T,

11} U} SULINp PAXI] P[oY SIIM PIOSNUIS

oy jo Suiseyd pue pourad 2y | “1e1s A1RpU0as 24} JO suoneurea jeprosdife, Aq posned dre SUOTIELIEA 91} Tey] Jurumsse ‘que)suod e snid prosnuis e
JO ¥J © ST UT[ PAYSEP 31 |, ‘PUOIIS Y} J0J SI[OII PI[[Y pue ‘WyJru 15113 2y} 103 soo110 uado se pajjofd a1e O JO sYIpis Judfeainbs oy 1, ‘9 amidiy

aseyd [eHquQ

T G0 0 G0— -
0 S L L ©
L 4w
)
I ] 5
c
R dw g
c 2
¢ $ 3
i + b4 ¢ $ 19
ﬁ \MT_. +, AT m f \M: ++ i&u ' ,j 1° 5
'+ H ¥ +f++ t * + ++*+. =
@
L 18
S Y S S S RSP SR =
)

‘9809 ILOI] PUR [ /{4 191 10] SUOIOSIOP-UOH JY) Ul 10U INq ‘§/,99 19H pue
gH ‘P JO SYIpA JuS[eAb 3Y) Ul papnjoul s1 WNNUNWOD SOSIP 2yl Ul AJUMRLISOUN Y} :ION

— — — 081 F 0021
— — —  0%1 F 0922

— — —  00% F 009%

£Fg ZF¢ oov 0z F oLt
SOFT €OFGS0 €0FHT zFee
989% [I°H  1LP% IPH 8299 IPH 9H

09 F 0421 (;—sun) uoryeredss yeag
0 F 0061 (i-swy) WHMA
0ST F 0008 (-swy) 1ZMd
000s 7046 (&ruo 2s1p) (y) ma
1F8g (yuesord 1eys ) Qv MI

oH

"s1910wered Qul-uoISSTY ¢ LI

poom “H ' pup uosurqoy 7 "; Yo ¥y I vl

T 1992 SN 66T


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

“sureans o) Suore 'y 10°0 1940 s10p pue ¢y 1°0 A1949 panord usaq sy sepIr) 109iqo 10rdwos sy woIy soueystp ur syuiod
Funuim yIew sYsuoIsy 'L90'0="2Y/'Y¥ = b pue ,_s wy ¢gp =y 10§ panojd aie wesxs ses syi Juofe osip oys Jo pue (3wod uerdueigeT souug
91} WOIJ SLIBIS YoIym) UTeon)s sed oy} JO san1o0ppa pajorpaid ay 1, -ofewn o) Jo 1red suswuAsixe oY) Jo UORIBIGNS JOYE JNSAL Y MOYs spoued
puey-1y3u 3y |, 'e1103ds pajres syl Jo uoissardwrod proae 0 des oy woIy paAOWaI U] ABY SI[AD Om) “I19AIMOY] ‘saseyd 1001100 oy} urejuTewr
0} I9pJO Ul elep sJySiu puodss oy pue s[sued ejep SY) JO JTeY JoMO] O1 UT elep sIYSIu 151y Oy} USamIaq papasul uaaq sey ded v “erep peny ap
pue adewrt oy ‘eyep o1 ‘doy oy woy ‘moys spoued puey-)a] Sy, I, ‘winnoads Ies-3 Ayl Jo uonoenqns 1o3ye vy jo safewn oddog Sy L, L amBEL

(s/wy) Ay100[0A (s/wy) Ay10070p

00071 0  000I- 0001 0 000T-
066°'C L (e B T i e e NG |
o 1 | o

09%'¢ z
oy}

189°G &
O]
=
)]
2]
(¢}

€969
<
o,
@]
@]
e}
<«
\HJ
=
/
z

0662

. vy

09¥%'¢ m.
[aY)

189°G .
o)
=
V)
wn
]

mmmm fowps 0 g Y

YH '00—-0290V

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

*KIepUO0O3S S} WOIJ UOISSIWD JO
p3uons onxj oY) ssosse 0} 10pIo ul ‘uonejodioiul Aq paaouwa sem ourl uondiosqe oY S ‘Iels Y oyl Sunoenqns 910J0q ‘inq £ 'S1,J SV °g sy

(s/uas) A310079A (s/was) £3100[9A
0001 0 0001~ 0001 0 0001—
omm.m|q.__* T LA i L B LI UL A : :
g w
097°¢ | =
I 0
189°G 3
T
=
o
7!
®
€969
<
o,
o
e
=
<
\vﬂ}
3
NS
Z
066°2
‘ oy,
097'¢ =
o
189G 3
e
o
o
n
o
€969

©H ‘00—0290V

POoOoM "H °f pup uosuiqoy T " YSIWW Y L 9¥1

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

11q10 [nJ B 19400 JOU Op pue [uo JySiu 2uo woij oxe enoads anjq s 2owrs ‘ded  yiim 20m) payold ussq aaey enoads anyq | T 91 ‘osed ST}
U] ‘uondRNgns 510§3q dye[dwe) 5Y) WOL PAAOWAI sem Y| g H 9} ‘SpIom 1o uf “gH Iog § ‘314 Jo Judjeamba oy smoys a3y iy 6 2mSy

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

(s/uny) Ay100[0A

 Joroos

0001 0 000T— 0001

JH ‘00—0290V

LYT 00 —0290V &iavuiq ajoy 4ov1q ay3 Jo doaso1oads

0

(s/uiy) Aq100[07

0001 -

9

S
aseyd Aaeurg

G4

000T -

0

0001

G'9
aseyd Axeuryg

G4

(s/uws) A1100[aA

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

‘Prg sod Ay + puzus ¥y — A=)

01 Surpioooe wnnoads yiz ous Jo AI00[2A
patipaid oy s1 ') pue ‘uonsend wr ouy oyl Jo YISUS[RARM
1591 a1 01 aanepR1 Pxid yif oyl Jo Koopa ays st g droym

o7
‘ [
{z/lv+'n-"a)

0C

— = |dxo="§
Az/v-"n-"4)

— |dxe —

Aq U2AI3 S1.8 ‘0 UONRIASD PIEpUR)S PUR P JO UOT)
-eredos ueissneo) v 104 ‘1urod swes 9y} 10§ UOHOUNY UBISSNEL)
-o[qnop oy Jo onea oyl st 43 pue ‘wnyoeds yy oy jo
1mod yyf oy} 103 90UBLIEA PUR WNIEp 3y} 918 Lo pue g aroym

3 NUWM\N “.W“ X
L'a’'{="¢
Aq pougep X jJo

UOTBZIWIUIW AqQ BIEP SY) 01 A[10SIIP SIIQIO JB[NOID DAl om
‘wejqoid SIyl proae 0} Iap1o Uf "synsa1 ay3 Juiselq Ajqissod
) 94} WOIJ PIIBUIWHD aq 0} 2AeYy e1dads 2591) pue ‘enjoads
9} JO WIS JO SANIVO[AA I} danseaw 03 sjqissodwrr saW003q
N O ‘(wnnoads yoes 10y ANoopaa e “o11) siojourered ¢
10 ()T SAJOAUT ABwI 9FEIS 91BIPIULISIUI 21} ‘PUS 3y} Ul paimbar
a1e srolowered oIy A[UO S[IYM “JBY} UI SANISUSS-ISIOU
SI POYIoW SI], ‘SUBISSnED) oM} 3} Jo suoperedss Juaidy
-JIp JO souas ' 10J AJ1oofoa orwdlsAs pue oseyd ‘opnindwe
oI} uIelqO 01 JIQIO IR[OID B UM payj ULy} pue wni
-0ods yoea 10j paInseaw I8 SONIDO[AA Y] ‘A[[PULION "UON
-BO[IPOW JUO YIM Ing (€86 ) 1IeyS pue (086 T) Sunox 2
IOPOUYDS JO poylaw ueISSnen-[qnop fensn a1 Aidde op
“JUSUIAINSEIW
omp oy} 1dwele 01 o[yMylIoM [[Is ST I Inq ¢ _s Wy

< 1y g0 3o snipex
B SYIBW OUI| PAYSEP [EOTMI9A Y], ‘AJ10911I00 XN[] SUI| €10} 9} O}
HpEI JUSISIP JO SUONNQIIuod sy) siussaidar 3 sours 7,y 10/d am
‘sniper §o1 JsureSe ¢ pue o 10} panjord st ¢y ‘snipei ay) Jo arenbs
oy} sowy) ‘7 “OsIp 2 JO ssomY3ILIq 20efIns 9y} Jo o] oYL, "¢ 2Insig

((uro) ¥)°'8oq

L2

((as/s/s810) 1 a4 )°'8o1

62

67 ="yb =1y Jo aewnso g[qero1 a1ow e sopraoxd 7'¢ uon
-09G UI PIALIOP OHEI SSewl 9Y) 1By} 9AdMdq oM ‘00 — 0290V
Jo osed oyl ul 'y 100fqo Sumerdoe oy jo Aoopea
[eIpRI 2y} 1O9[JOX SUI[ UOISSTUID O} JO SOUIOO[A [BIpeI ey
QUINSSE 0] UOWIUWIOD ST I ‘SO[QBIIBA OTWSA[ORIED JO SIIpNIS Uf

SINID0]IA [EIPRI SUN[-UOISSIII ) JO JUIWIINSLIIA]  9°¢

(0661 'Te 12 UsIeN)
QBAOU JIEMP UI USS US3] OS[e Sey SI} pue “os1p 3y} Jo sired
I0)N0 Y} UL g 01 AN SUYITU211s D Jey} SMoys T S,y
(1661 18§ 79 QUIOH) (/T 7 AreordA) yomym 10j oesou
JeMp Ul U23s Inolaeyaq oY) ‘uey; dools ssof ySnoyie ‘o1
o1qeaedwiod st s Y, "} /1 » ] 0s pue ¢y o} feuoniodoid Apjewr
-ixoxdde st 1,37 uo18a1 STy} U 2RI SB WD 0T 03 (0T X9
woxy auoz 3y} Furae[ ‘synsar oy s1dnirod asiou ‘mper jews
A19A 1y Juednmudrs jou s1 uoneredss Areurq oy uey) ro8ref
npe1 woij uvorssid juaredde oyl snyl pue I0] pojuUnodde
Jjou ARy oM TImm spayge ydop-eondo 01 oanisuos
oIe S)NSOX Y1 ‘OSIP Y} JO AFpd oY) puokag "y Fof snsioa
‘] 301 uey 10YIRI (] ;3 )30 pano[d SArY 9m ‘SnipeI J Y pue
SSOUIYTLIQ 9oeLINS Y} ST [ SIYM Y UL P [ YUT =Y P Y LT
01 teuontodoid s1ooun oyl ur Xn[j [EI0) AYl O] OISIP
91} Ul SN[UUE UR JO UONNJLIUOD Y} DU AW | JO umnun
-u0d & 9ABY 0} eI119ads 2y} Jo UoHeZIRWIIOU INO UO PIseq
St 0T "S19 JO 9eds [BONIdA ) ‘SUONIPU0D duawoioyd-uou
3y} Jo asnedoq 9[qissod jou sem Jureds anjosqe uy ‘07 S1
uy payjofd are {mojoq 29s) od ¢QY JO AOUBISIP B PUE ¢, ()/ =1
‘L90°0=b ‘;_sun| gey ="y Jupier ‘synsar oy, ‘sdlRUIPIO
-02 [eneds 0] AIDO[eA WOIJ $OZEWI INO UIIOJSURI) UBD 9M
‘ueiropdoy] ST 9SIP oY) JO PRI AIO0[OA 91} BT} SWUNSSE oM J]
-oSewn | Y3 03 Jeruits sI ageut
JH ou} ‘aSImIayIQ "OsIp oyl uey) feudiewr yonq Aqeondo
2JOW WIOI] Furod SI 31 Jey} $1sa33ns yomm ‘¢’z ~ JO 10108]
e £q oY o1 uosuedwod ur 1e8uons st oSIp oY) WO jeyl
0} 2AnepI ¢y ul uoisstud sjods-1ysiiq oy, ‘19A9MO0Y ‘sy}
JO 2InS 9q 0} PAPIJU Ik Onjel IsI0u-03-[eudis 1oy3y Jo vleq
Ty 9°0 = 18 N0 12Y)INg 31q B 2q 03 sieadde g ur Aysuojur
WOWIXEW Y], "9I0Y ISAISJUl 2JOW JO ST Jeyl I9Ne[ oyl
st 31 pue 9ods-1y3LIq oY) WOIJ UOISSTWI oY) YIm sofrour Iejs
3 Y} U0} UOTSSTUIS Y3 “BIeP 9N[q Y} JO ONel 3510U-0)-[euss
100d 21} 18 “00UIS IBIS PAI O} WOI] UOISSID FUOIIS Ylim ased
Y1 MOUS JOU OpP 9p\ "UONOBIIQNS 9I0J3q pasowal Ijefdwoy
oyl Ul ¢/H oys yim g ‘31 JO g'H 10] JudfeAInbd o st 6 T4
enoads oy
J0 uonejussoxdor Furpeostur ssof e se § “31, 10301d AfjemSrewr
am o210RI0yl pue ‘oedwol oy o3 pendde Sumepeoiq
ot uodn Afpmus spuadop 1 9ours ‘reis [ o) Jo Furuoproiq
[eUONIBI01 9y} O} SB UONBULIOIUI mMau Aue yiim sn apraoad
[ "S1.] Ul UOISSTWIO O} SOOp ABM OU UI Jey) ABS UBD Op\ 'Iels
3 23 Jo aFeun 3091100, oy} st § pue / s8I Jo auo 3joid jou
-ued om sny3 pue ‘exsydsojoyd Fuidjropun ue woiy seredos
IoAB] OUI-UOISSIUI? UB JO SWMS) Ul PIQUOSIP 9q Ued Sy}
Iayloym Ied[o 10U st 1] ‘uonejol pider sy jo ynsax e se sdeyrod
‘ur paqy 2q O} USIS 9q P[NOM O “OSIP Y} WOI UOHBUTIIR)
~UOd OU YA USYe) 9q Pnod Iels 3 ay) Jo wnaoads e Jf -suy
uondiosqe s,o1e[duwro) 11 Jo uondRNQNS Aq pasned st /7 “F1.J ur
IS 3 29U} UO UOISSTUID Y} [[e A[[BIUASS 1Byl SMoys § pue /
$81, J0 vostreduiod e “Iejs Pal Ay UO SUTRWIAI UOISSTUIO J2oM
YA '8 “S1.] ur umoys ST Jfnsax oY I, ‘ofewr oy} paindwodax
pue ‘wonodenqns o3 Joud i1 ssoroe Funejodioym Aq srerdwoy
oY1 woly D pasowal am ‘pedsu] ‘syead dieys ssoxddns

POOM "H [ puv uosulqoy T " YSIW Y L  8v1

T 1992 SN 66T


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

{9 F 67— 0) 18 199[q0 108dWOd o))

JO SSBUI JO O1)UID Y} IO JBUINISS 159 Y} PUE (()°()) 18 WA)SAS 9} JO SSBUI JO S1IUAD Y1 (E € () 1B 18IS ) 9] JO SSBW JO SNUDD Y} YIBW SISSOID)
-arenbs paysep oy Aq pasopous joued puey-1J9] Y} JO UOIFAI Y} Jo MaTA papuedxs ue smoys [aued puey-1y3u oy pue ‘,90'0=bh pue |_s wy
€€y =2y yum ‘Areurg oy Jo syuouodwiod Y0 Jo 1XAQU0d Yy} ur woy) sjofd jpued pury-19[ oY I, "SOIBUIPIOOD AJIo0[PA Ul panofd dIe ¢ _s uny
007 Jo sdois ur ,_s Uy Q6 03 00T wolj Surkiea uoneiedss oY) Yim ‘0 01 S11J URISSNBO-9[QNOP WOLJ PIUIRIGO SINUSD WYY Y I, "] | In3nq

(;s uny) *p
ov 0e 0 02— ov-
T T T T T T T T
i 0062 —T 7 _w
i W i ]
; !
i | 18
. m { £
S A 7 - o§
! 00%1 “
A , 1 2
|
- _" 49
,, w | s
i L 1 L “ L ! " 1
G9€0 TIT1FG0y— 9¢FL 61— OIFI8T 19 006¢
1610 OIF9'1€— ¥IF€CI— 8FCIT 09 008¢
LL0°0 OTF¥'92— TI¥8CI— LTF6'L 14 0042
¢¥0°0 6F8FC— OTFILI— LF8L 1¢ 009¢
11000 8F¥'9¢— 6F¥61— 9FCL 8% 00S¢C
9€0°0 LFG9C— 8F6°LI— SFLY £y 00%¢
880°0 9FT'8— 9F991— FF6'1 6¢ 00€¢
¢80°0 SFT6C— SFLLI—  VFCTO— 9¢ 00¢¢
€e0°0  ¥F9LI—  FFCIC—  EFFI— LE 00T¢
¢000 ¥F6'€C— P¥FC9— EFST— TF 0002
6000 ¥FL61I— EFOTIe— E€F90— 6% 0061
L¥0'0  PF¥II— EeFCTIE— EF8O0 12 008T
Y010 ¥PFOPI— €FCGE— €F0C 09 00.LT
910 SFITI—  FFS¥E— £F9C 0. 0091
60c°0 9F¥FL— sFoee—  FFYL c8 00ST
G9C°0  6FETF LF6'66— 9F9E— <6 0071
-sury (-suny =S uny -8 T
AXy Ay Xyr A X uoryeredog

"s1J KJOO[OA [RIPRI DI “p JIqEL

“I8]S ATBpUODIAS
o3 Jo Suruopeolq [BUONRIOI OU} WIOII PIJNPIP onjeA oy}
asn om peolsur pue ¢!y Suneunss 10} S[qeroIun SaNIO0[OA
[RIPBI JUI[-UOISSTUID 9} SISPUI SILNIWWASE 1910 pue jods
-yS11q 91} WOI] UOISSTIS AQ UOTIOISIP 1Y} 9PNOU0D I

‘1091109 SAem[e
jou st 'y JO 9lewInSoIopUN UB O} PRI [[IM UOnI0IsTp jods
-yS1aq oy Jey) uonsafins s, I01JeyS 2 [[PMSRL 1By 93BdIpUl
7 urs 2 uodn paseq ;_s uy 7 Jo 21eWMIS3 Ino 0} paredwiod
‘SoUI] UOISSTWD 31 WOy 'y JO (;_Supf ¢¢) JUSUIAINSBIW

611

(45 uny) XA

006—

(;_s un) A5

006G

INO pue (;_S WY §F CP) JUSWIINSLIW S I9}JeYS 29 [[PMSBE]
"SINO SB JOUUBW SWES 9Y) Ul PIIIOISIP 9IB SINIDO[OA [BIPRI
1oyl pue 992(qo joedwods oYy Jo suoneleA AJI00[9A [BIDRI
9} PaINSLIU OS[R 2ABY (066 T) 191BYS 29 [[oMSBH "djeuruop
0] S}IeIS 9SI0U [BONSUBIS UM oFIe[ [[US ST UONIOISIP oY)
Se ‘0sed ST} Ul S[qEI[21 $SI] S1 31 Inq ‘00 — 0T90V IO} ;_S Wy
GE =~ Y SOAIZ polour SIYy) ‘sjeuUruIop o} suIgoq 3sI0u 3I0Joq
sjutod oy3 Sumye], 'SIxe [eoNI0A oY) splemo) uonejodernixo
£q 854 JI uo ®IBp IR[UNS 1091100 O} Paul (886T) USIBA
*Iy7 30 anyeA 9[qeI[aI € 9AI3 JOU Op Aoy pue ‘g pue § ¢/ ST
Ur U99s uoIssiwo jods-1yduq ay) spIemo) 1osgo are symod
9 I, "Payoeai s SIXe 4 4 2} 010Joq Aem 2wOs Is1ou Aq pordiu
-109 91 Inq ‘onjea sipl spiemo) ssaxdoxd syutod oy, 11 Sig
ut panofd s1 | _suny § F 67 ="y Jo anea pajorpaxd oy,
‘pauI0}
-SIp A[3uoqls aIe synsa1 oy3 jeyl Juisuadins A124 jou ST 11 210]
-o101) pue ‘joued puey-1Jo] 1} U2AD Jo vare Jofd a1} opisino
ST "OIsSTUID gons ‘(1 ‘514 ur payjoyd suorieredas o) 104 -oul|
91} JO OIIUID JY) WIOK} Z/P F ~ 1B XN[J JO UBaW oY) judsardar
syutod oy} (886 T) USIRIN Ul passnosip sy ‘[oued puey-11o] oys
10 uoIs1oA papuedxs ue pPued puey-1ysu oyl YIm ‘spoued omy
ur ‘7T ‘81§ ur ponofd d1e sHnsax1 oY I,y S[qRL, UL | _s Wy (0T
Jo sdais ur ;_s uny 006 03 04T woiy Suiduer suoperedos
pue _sun (0] =0 I0J SINS3I dY} IST[ OM ‘OM] IO wInI)
-0ads 100d £penonied © £q 19sdn jou SI poylew payIpowr
oyl Inq ‘s;IOM- IOJIR[ 9U} USUM SISBD UI POYIeW [ensn )
JO 9SO1]} SB aures oY) dIe JUSWAINSEIW SIY} JO SInsal ay J,
*90UBLIBA SN
ST I0JBUTWIOUaP 9Y) pue ‘A1ooaa swnaoads ogroads e pury 01
uoneIds) Suump 019z o) Tenbo jos Afjensn sI Jey) wonouny Ay}
30 axenbs 9y} ST UONEWIWINS 1SIIJ SY) SPISUT UOHORI] A} JO JOJ.
-lswinu oY) ‘, X paurap aAey om SV (9861 'Te 12 sso1g) sanbiu
-[[09) pIepuels 3Uisn ‘SIOIId II9Y) PUE ‘WSY} SURUISP am
pue ‘s1ojourered Sumg oyl o1e 4y pue ¥y ‘A sioourered oy,

00 — 0290V &ivu1q 310y 3ov]q 2y} Jo Ad0IsO4122dS

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

'S/A ~STST=0 30]

pupom‘y'Q=(A - g)4

Sumas pue ‘uemp ¢y e 10} sreudoxdde ‘6 0=%y-4)
In0j0d © Pue (68T AYSJOqaT % oNON) '€ =(A — g)d/'V
JO UONOUIXd DATINO[AS-0)-[el0} Jo oner v Suispy -opn)
-ludewr [ensia juoredde pouspporsp o3 st Oy oroym

“A-%Y-4)sSE+61€E=9 30§
1@ O9sOIBIfIW U] Jejs 3] 9y} JO IjeweLp Je[nSue Iy}
10} uorssaIdxs FuImo[[0} oY puy M ‘9T >AY ~A)>L90
9fuer oyl Ul  SINO[OD Y —,  POUSPpAIp  YHm
SIB)S JOJ ($86T) 204 29 UOIRH JO S Pasiaal oyl Sundepy
(9L61
SUBAZ] 79 SouIeg) UONE[I SuBAF-sauIeq Oy} Suisn jewyso
[2I0U98 OIOUI B QALIOP MOU SA\ 'PISIASI OQ ISnul ‘LIemp
Y ® 10} areudoidde opnyuSeur oinjosqe ue jo uondumnsse
oy uodn paseq sem yomm ‘g0 — 0Z90V 01 od (£ 8 JO SoueISIp
© JO 018WNSA (£ /,61) 5,230 ‘@ouonbas ureur oy wo 10U ST 18IS I
a3 ‘s15983ns o1eWINSI ssewl INo se I[ (€661 Jury JO) paA[oad
jeymowos SI Iejs Arepuooss oyl i wqoid Aue jussord
jou Aewr siyp -esdipo ue Jo uoIEAISSQO S8 19 [[PMSEH
0} A1enjuod ‘ G{ ~ SI UOLBUIOUI [BNQIO ) J1 A[uo djqissod
SI SSeW B gong "°JA 20 INOQe Jo sassewr aaey odA1 [enoads
SIy) Jo srels oduonbos-utews pue (¢667 Te 12 [omseH) $3
01 ¢ 23ue1 oy ut adA) renoads e sey aeis uormeduwroos oy I,
‘(£861 I2sd] 2 uewIpall]) ssew
Ino ueyp ra31e] 2q Iy ssew o[qissod winunxew a1 ‘parjdde
st | AJesned g A[Uo JI ‘pue poOISIapun [j9M JOU SI SIBlS
uoINAu JO 91els Jo uonenbo oyl ‘ToAOMOH ‘(SSBW WNWIIXew
93 9sBaIOUI YI0q dels Jo suonenbs Pns pue uonelol) Aels
o uonenba jsop1s oY) 101 (986 1) 1031ed % Josd] ‘UewrpaLLy
£q punoj N 7'¢ JO Iels UOINSU SUNLIOL B JO SSeUl WNUIXeu
oy weyy IoySny st CNQOE'E JO NWI IOMO] 0T L
(€66T) Te 12 romsey Aq asdi[a2 atp) Jo uonEesynuap!
oy} uodn soury J[os) YoM ‘UONBUIDUL Y} Aq PIjeuriop
st 390{qo 30edwod 2y JO ssEW oY} UL AJUTBLIdOUN Y} SBOIOUM
‘b omrel ssew 9y} Ul Ajurelradoun oY) Aq pareurwop st Yy
‘Ie)S 3 9Y) JO SSBUI 9} UT AJUTR}I00UN 9 ], "UOTIBIASP O € 10

WY >'"W>0€€

pue ‘uond9s
SIY} JO 11e1S 9yl I8 pajonb sossews 9yl WOIJ UONBIAAD O] 10]
CWTEO>TW>610  CINTTY>'W>68€
JO sassew 2y} 10§ saFues urelqo am
“Ie 30 [[omSel] Aq U9AIS 7 JOJ 9FueI 9U} JO SIWI SWIAIIXS oY)
Surye], osa1d pue 9jBINdOE 2I10W Y} SB JUIBNSUOD ST 19
[[OMSEE 938} oM ‘JUIUINNISE ) UALD) "L 0] QADISUISUI A[QAI
1821 2q pinoys ‘asdi[os ue Jo uoneaIasqo oy} uodn sy I se
paseq ‘7 uodn Jurensuod MUY, °L90'0=b 10] G:€/ > 1> 699
punoj oym {g66T) B 19 [[mMSEH JO SIY Oyl yum
JUQISISUOD 2IB SINSIT ISIYJ “2 U0 AJUTRLIAOUN I} UAAID) (07)
WOL>1>,TS PUB (0T) 9L >1>.8S SIFURI UMM /9 ST 11 159q
3y} ‘=2 10§ QUM (07) ,99>1> £t PUB (OT) ,09>1> 8%
JO sagueI [Im ‘¢ JO onfea SUMN-1SOq B pUlj M ‘Z¢ ) =2
103 ‘syurensuod peprosdie pue osdioo oyl Suruiquio))
*(9]qeLIRA SB [[om SB) BINULIOY JNA[RUR SIY] UBT]
10318 9q 01 U29S 2q UBD YIIYM 7, UIS/ Y ISI| OS[E 9M B[NIUIOY
sJiossmy s uospedwod 10 Q=gy=21 Yum (1) pue
‘TE0=gy=2 Yum (1) [S[PPOW OM} IO G QBT UL PASY 18
70=g pUe 9’0 =0 JO SJUIIONIS0D FuTuoyIep-quiy oneipenb
pue 1eaur| aY3 10J s}{nsay] "010Joq st SuruayIep quii Jneipenb

CIWLE0> W >ST0

AN 9€0°0 6L1°0 %00 o0F
8%1°0 190°0 98T°0 LL0°0 0¥
0sT'0 880°0 ¥61°0 YIT0 o0S
18T°0 €110 102°0 1ST'0 -09
€sT°0 SET0 L02°0 €81°0 404
<10 610 ¢1e'0 G02°0 008
410 $81°0 €120 €12°0 006
000 = <4 ‘sSew 2€°0 = L ‘sewr
s /gy wy s /wy o owy ot

‘suorjertea [eprosdiy(e Jo S[OpoN S IqeL

opnoul 0] Sn POMO[[e OS[E USHM ‘Z'¢ UONDIS UL pasn
Apeape weidoxd oy) yim suonemurs Jno Sulfired Aq Syl 10§
P91021100 S (661 BINYRYS 29 BABYSILIRY] ‘AdIRYO0g) 2qO]
JYD0Y S FUI[I] JBIS B 0] 9JBINOIBUI SWOISQ PIsh I SUOHBW
-ixoxdde oy oours ‘suonjerrea feprosdio oy Jo spnydure o)
SOJBWINISIIIPUN B[NUEIOJ S [[OSSTY ‘Ioaomoy ‘Sewt ZO'0 FET1°0
JO JUSWISINSEOW  INO  SIYOlRW  SIYJ, 7 UWISET( =WV
urelqo oM  ‘G9'0=n Ppue ‘s9qo| oyd0oy IRyl Fuly
s1e)s Jo p/%y Ioy enuIIo} (1.61) S.Djsukzoed Suisn) (L/61
NYS 2 WOSIOPUY ) () S [[BWS SB 9q PNod I ‘IS1Ied pOyIBural
M SB IOAMOY (ZC'()=21 OB} OM QJOJOIOYl pUB ‘IOIIED
pasn ¢ JUDDIR0D ) SoW) § ST 2 JUSIOIe0d Sutuoyrep
-AuAeIS oy T, (S [ossmy 01 10adsor ynm pajxoaur St '/
=b Jo uonuIop INO) JUAIOYF0D JuTudIBp-qUI IBAUI 9y}
SI 1 pue ‘JuUdIdNJa0d JuruayIep-AlAei3 oyl st 2 ‘uoneredos
ayl v pue Iels uoruedwod 2y} JO snIpel Yyl SI ¢y oIaym

Se Ie)s palIoIsip A[fepn © 10J suoneLIeA [eprosdip
oy jo opnyduwe-rurds oyl SIAIZ YoM (GH6T) OSSNy
0] anp ‘e[nuLI0} FUIMO[O] Y} Pasn 2ABY SIAYIO pue (£861)
“Te 39 YOOIUDON "PIdNpPap 3q Ued JUTRISUOD ISYIOUE ‘an[eA
208} 1B {°¢ Uond9g Jo suonelea [eprosdije oyl oxel am Jf

",9L'S 9q ISnW UOTIBUI[OUT 2} Jey} 90npap
om ‘sofeun opddo(q oy woip YTy ¢'g jo sniper osip oy
Surs(y "1e3s Y oy Aq pajeuIwIop ST I2)18[ 9Y) QOUIS ‘WNNUHUOD
o3 ey sosdido 01 DANISUSS OIOWI 9q O} A[OYI] ST UOISSTUID
DH YL (0861 IOpLUYIS % FUNOX ‘66T Yery 3 wols
~Ud21D)) 18IS AIRPUOIAS I} AQ PAINISGO 213M OSIP 1IN0 Y}
71 pasdioa oq pinom yead polIyspal oyl USY) pue payIysan|q
9Y3 ISIry Se ‘O] Ul 90UBQINISIP [EUONEIOI AUB JO J0UOSqE
oy} woIy padnpap 9q ued 1 wodn jmmy roddn wiy v

“BJBP UMO INO WOIJ SIuTerIsuod juopuadopur
o1 1opisuod am ‘siy) Sulk[dde a1o030g "osip o) £q Iels ¥ ou}
Jo 9sdipoo Surzeid e 10 (€661) e 10 [[oMseH JO UONRAIISQO
91 wo1y SoWod uoneurouy oY) uodn JUEIISUOD 1597 AL

1.u1s

YOOFITO

1_Uls
ety

.OE 4 nOE — ~§
n 60°0F60°¢

1Yy pue
7y ‘vorueduros sy pue 303(qo 10edwios ay) Jo sassew a1 9AIS
‘1 uonjeurpour A1euiq o3 pue porrad [e31qI0 9y} YIm pPIUIGUIOD
‘TO0FL900=b pue _sun ¢Fecy="Cy Jo sonjea mQ

S9JEWNSI PPWRIL] [P

NOISSNOSId ¢

POOM "H °[ pup uosu1qoy T "d YSWW ¥y I  0ST

NLET 2992 SINAZGET.


http://adsabs.harvard.edu/abs/1994MNRAS.266..137M

Downloaded from https://academic.oup.com/mnras/article/266/1/137/1050004 by guest on 21 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

‘soFeun 1opddo(q 1o Aq poisadans se ' Ty ¢ g =Py 101
£110019A 93pa 10IN0 Y1 MOYS SIUI] PIYSep 31 [, "BIRp §,[8 19 uosuyor
UOlBW 01 PAUUIQ PUR PILINJQ USR] SeY 11 I9)JE BIBP INO sjuasardal
auy| pyos oy} mou ng ‘Pued 1omo[ oy ur panoyd aIe BlRp JWes
AL (6861) Te 1o uolsuyof Jo o[gord oy yum 1ayiago {(auyl prjos)
poAIasqo om DI Jo opgoxd oy smoys [oued 1eddn oy, 'z smdiy

s wy) £}100[9A
ﬁl
0002-

T T ©

0002 0

G0

ST
Lysusp Xn[g

G0

Aysusp xnid

Sl

©H ‘00—0290V

1Ty 9°() 01 "0 93ue1 oY)
U snIper OsIp € $1s983ns pue ‘oner SSeW INO IIIM JUIISISUOD
S1 8308 BIEp oq ur uoperedos yeod SUI-UOISSIWL 311 ‘Arew
-wINs Uf ‘uonn[osal Ay £q pasned seiq swos 29 [us Y3
2101 ySnoyre ‘ssjead o1y 03 asop uni ‘sofeun rofddo(q no
woly PoALISp 11y 'y Jo sniper dsip e juesardar yowgm souy
PaYysep S I, 'S19S Biep OM] Y1 U0om1dq 9zis osIp ul ofuerd
€ I0] 90UAPIAS OU SI 9I9U] OS puUk ‘Bjep S T8 13 UoISuyof se
uoneredos yead owes oy} A[30oexa Jsowe sey [oued 1omof sy}
ur o[yoxd palinjq IO ‘ISASMOH 'SJ9S BIBP OM] 3] U9dm1aq
[BAISIUT 1BAA-XTS U} UI OSIP Y} JO. UONORNUOD B SUnediput
‘erep Ino wr Ao Joydny Apueonrudis B oary syead oy
jey sreadde 31 ‘poued doj oy3 Uy ‘UONN[OSAI §; {8 13 UOISUYO[
yojew o} Suruuiq pue Sunniq 1ye [oued 19mO] aY) Ul pue
“Apooaxp pued doy oyy w1 “Te 3o uojsuyor Jo Jeyl P mord
DH o sredwod om JI9Y ‘sojensuowop g S se ‘uon
-NfosaI MO[ JO 1oejoue ue Ajqeqoid ST vlep S;[e 19 uoIsuyof
ur AJID0[9A ISIP-19INO0 MO[ o “19v] U] "patjnsnl st 3[Nsa1 Iay)

ey} Je9Y0 JOU ST 3T 08 “OnjeA PAINSEdW Iyl ydjew o} ySnous
MO] I9A0U ST Y /*"4 10 onfea pojoipaxd s;Te 19 uo