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•u.• rop.oa MY•r ezpoeed by l• ticle ia re8*efl, 1.-., tit• 1-.r lnel of 

the nbllltoral tri..-, an4t 1a MN sheltered spot., ._ver rea._u low 

u thia. ~ oerlain UIOllllt of •rat.ion and okurldng ftf wat..r ap1>4tan .. tea be 

••elltial tor it.a .u-1 lldng ff!lditione. and 'Uli• Wialcl appear,jo,a.pply 
1'-':-; 

alao t.e a. po4 many other int.er-tidal tOl"ll8. 

~ only lilllpe-· thus tar oelleoted at. a 1 ..... lnel than .f.• .l2lll-
. }< . 

lat ar• Patella ta.JNlKia and l.• ..... l.• ..... also be-. fouad 

•-- to we feet belw low epring t.ide W"k• bll'l run 1•r t.h1111 thb,. 

l• tabulN11 appean to eat.ea4 slightly ~r ,..,. thaal~tl"9 £• 

pipi.ak, ~ioh bu ut bMa tovn4 at. a great.er depth ~ tour tffl 1"tlw 

l• apring t.1c1-. while one spe41aea of l.• talpyWS, wu ••ll•ot.efl -.t. ana 
.:. . , . 

t..t. d-. J'ros 8 le.et a... t.o 32 ffft, tla• 1..-.n depth thua tar r-.acb•d, no 

Patellicl waa "'81" aeen. it wou.14 thue apPfiar that ~ are gastl"ltpoda 
~:, ~ 

ohiefl.J dthe intertidal, ••• their utenaion t'llrihe down the eh,9re.be-

1ng negliail>l .. 

1. J,rlloal PbkPN:\it:I I( O\i!t 9Mkm41• 

ot tho \hrN Qpst.eJ.t 8peci.N -UGIIN b,y .._._ ,U ~. (19313) t 

1n their paper oa .... ntoal diatri.bution. aw11 R• 1M!ll!v • .2- :ut.iea!:t 
.:~-~,.;. -.~ 

ud .2• :l&sr!P! tile ealy one nioll wae c1a 1mly t...t te extend in~.~ 

aubli'"eral 1fU .2• •1MmV• This p.rbrinkle 1a tairq e1111 m 12 t4M[lt below 

l• apriag Ude, 4 'being obuat.ed on a aqaare Jard of 'Yerioal Net at this 

depth, ad _. or two •• fwnl at 17 t .. t dwn. At 25 fHt, ~•r• ae 

,.Q• IWPli.P ftre tOIUld despite eearoh tort.ha. n.• WO perifllltlfl.'l)lr>, 

g14N1,• eel t.he larger I• •fl!!IY.w 'both ,-.trate the aublltt~ to a 

, IIILl'ked ertut, wt their lonr limit ot clistributi• ill dilteNat ftn" each 

of the tw. •PNi•• 'Afr)! eidar1e ._ touad 4on to eb or eight toet -11. 



_,_ 

while 110f IIEMYM 1a well representN at 25 ten belw low apr1ng tide 

mat, w.tthout -, •l&n ot cU.miniah1ng in numben. Tn ••rJ larp apeoimene 

et thia perlwlnl:le were alee aeen at. 32 fMt clon. 

A ftl'J' oaammi pat.repe4 at the greater dept.ha ns the wh.it ~ 

)Ngt.R1,pp em,. '1'lda 1a •• of the rn lnt.eriidal gastropod.a *1oh _appears 

to 'be .... -~- ...,_r·4- tha it is .in.th• int.~Ual •ene..ainoe, on 

the Fala• !IQ' eoaat, _.. be.Te 1N,e fond mm U teet 4nnnr4• ~ betwe•n 

t14 .. Dll'b. Ii has also MR clrNpd from a •mulJ' hctt.t.em in Fala~,~~46 

fMt. lHtlow the aurt&C4J. In· th• intertidal • .._ 'lh:i• 1th.it h •n .:_. ••. on 

the wst eide of the Pe!dnnla than on the Nd. Anoth;r gastropod JIION com­

ae at depths than at the surl'aoe ia the ormer Halj,V.s ,.,,,,,.,. 'l'hi• ani­

mal is not generally oemaon, but is Yery abunclant in oerlain areas _about 15 

f~ bel• low tide mut .. Th•n !• ffidenN that lt. NOOMs leaa OOIDOl'l again 

abovl '5 te.t belw the aurtaee. It ia larply reatrieted in habitat \e yer­

tieal lectgn. part!.eul.a.rly in oraoks and ornioee in the roab. It has s.lso 

bNn t"'oUl'Jd 1n the more •h•ltend waters in Kalt BaJ h~bGur. 

Uoet of the larger gastropods are in gen~ral of a -- ~- aize 

tn ti. nbllt.toral than they an in the interiiclal zorie. Thia h pnbably 

due to 'the taet •h&'l they an proteet.d in the perpetually su.laarged au"" 

littoral tr.. the depreciations ot the lll8llf beaohoOllben who••~ th• 

, ... eattac. 

•• I•Qioal Pv:\db)6Y.D ff le#nt4trw• 
, 

s.la!M4.,. •• net appear, 1n geiwn.i. tc 'be u r .. triot..t to zones 
,, 

aa an e\her NdNl•• and the•-- 1nteri1dal apeoi" extend~ 

pnerally •ob further than 4e other intertidal animal.8.. 

TIie •ea •Nhln fKUld.Pf! ,,,, ••• ls the most OOIIIIIOa ffJtinNerm ~ 

N8UT1llg in the nbUUenl. ftey are uunctaat at all lnels don w 32 



•ti\ ill""'~~ (6S6t) NII'. le&~• .... t ._ 1.1t drJ.Q pa 

~nctM aqi Ill qlO,I peq ....... •tft. JO .ft.,.......... 8JtllllCl PitOC pqllll eqt. 

Ill .maoo 1,011 --, II •aaqm• i9NI •J &mNO \.I _..tel 1111111 Ill ,_ ""98'1t ~ 

... pllM.J ,1 -~eq •tn, IQ.pl P81,J8'P, eovtd OIi w ~l,JtClftll 4M3 "' •1• 

9111st • 01, ...a ,_ ~ ~ .., ~ ~nqna 9ltl t.llJq1. uoqa 

•qi dn .1e~ ptfflO.J .tt'['lllUOII ""1 s1 qolqa. emrn>Jon SPU, 411)&111(8\1 iJilQ 

J:tl)e1.ql\OlKlft 8l t,aPUIICl1' 1,N111 •tti •t•s:i• p.z01,i:nqu at(1,0 •lft. 10 

•acaew lliff5 •s 
•91,11en!:>ltq tt qeiqa tleA1'lO pa 8dpe'[ 

'-l*qa Jf8P tMt1, tn,l'l .fnrp.p. ~1-900 .metoo e811R.ao tt1-l •an 10 SJ 1-l ~ 

pait ~I 5Z W ,-,1 R ~ -~ e.aoqa •ti\ dft •ttB'PI ~\O,,l»H ~Jd•P fpano.J 

1,Mt SU ........ , C\JUIUi6 .... ~00 DPft11tOtOH l'[llO Mf.t •llq'4dep 

~'N.1'1 -.aJ ,.,..,, 1INCl 88l( pa .,..1 1£ 01, at•Mt t't11 '9 pallO.J ctNCl ~ 

...... td ·~ '9 -0 l.aA ., jilic(\QU -25 Pl...,.. Ml.t. 

•a,.wa-..-..p"'.,...-. ,, -<in~ rr-UJ tt9Mtn, ._, aaDt -~ 

1IN!ll 1-' _. nq 1,ftll 
1

~ •Pn Blrf.ld• •t .aottNt ~.J 9 PIIIIO.J IUNNl ·nit l9f' 

.-AiJiilf ...,...... e,u -.mr>q1,9.J £ 19 tn,dep w 1» Aa8 N'[1I.I Ill ~ lpDtt • 

IID.I.J pdpup 1INCl S'8l.1 1-l --sa wp .ruot 9.,o.1 -.moN .<~o 1-81111 1,ftll 

•9q1.«.p at._., '9 -~ peclso• aJ 8111ft. RI( tI ~.J ,t IINfl nq -11,wa 

-do Bt.rp.ff 911µap _.. IIMA(I A\.iiiiilhlli .JO ,....a , ..... t ~ \llll '\NJ 

gz "9 ~100 IIN4 Uect ~ VflhCf PD &\iiilo i\iiDin .... t,1&19 

pa NtOII ••Bpet at ~-11q.&.1noao ._•ro l.au. ea ~ · 

•a,po.a JO edo1, pa •PJ8 •• a •lt• SID 08 "911 

~ 1.mNO Otr'[9 '-11.t •qoo.a '9U Ill eao1•...., 111 pa edpet pa ... JA&D 

10 •,ioc1 4Nl1> , ...... , •.--1 ea 1-9S no leq1, ueqa -'nwnn ~ ~J 

-Ct• 



.. ,,~·-" ............ ,._.,.. ", ;·,-. 

.JPia .. ~ .., e.N11it . .;cacuu Wlifilid ,-l'I a ·WNl&IJ app;uas 

aa;aaz,a &ff1Jj&8( 1 ,-&lJ{lfiliiil 1' ·-£5 •f Wft11flii•i*l :-;. 

WBl1f 4¥1Pfi.l •!) PIii Vf4U Wi\DIJ!j ~ •-n. ,e 1•f'Gll'8 pa ~ 

~ -..iom "'fl. ,. ~ • ...,.... ~n, II' ..... • .. ,, ,.._ ,.... ,. 11.lo.J 
'~;,•,. 

•IIOllUOa Ll•A ~ 01, .-.cld9 \.ff ... p "8'l t,MJ SZ 

'9 ~• •INl 09t.'* · S'G1l iJqiU iij'.iii&Jf ped•Jllft.lfl ev. ..-.i SI '9 .&fil'j 
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•srJ'l\ mnn. uep .auot 3a..,unooo n popaou 1'lNq 1,d .-aq ~ ¥8IR ep·n, 

~,:.1da Mt AOtttq, 1, .. ,1 ~ JO tt~ap '8 01, tlM8 DU" ... iiQtfi" wvsana fl1I.IO M4.t 

...:iiJtuitiil IJIQ ttw• • .ioJ ._ a~p iy,-anl>NFJ '4MI Mwt.f I pw ft9t"e 

JO~._ q1,t,a pe.ie.a.oo llttyO 8'J neqa S~I ._'P d.nt Wet w.d JD •WJ 

-f.lf *i ,n:p. pe1,n.11ouoo • -iwwpw LJ.qno• • •l ,t •.-.. • ,-, jy4.p.n.a. 

Mt'J •l if!iil\PW Wfll . .;JiJiAto\l UiQ JO e1,-,. •I(\ • .-.oo au• illiD 

•f.li "f ..... 1€ 6t ill'IOp ~ 8.n qi,'Jqa JO lftAMl *iiAfffiiii •j' pa iiiilS.9 

-ili iii&ifll ..,. yuo1,1, m• •• SJ •ir-t-•1 •tft. •t.....,..., .ftw ev. 

•n.q.aa OOt 1,W ............ • iBJtilti\i Uill 

'1-••1 ic 1-• •uwpunqw , •• ....,.., 10 dJ• oa .... •JPt•• •lll.t • ....,. ·~ 1-1 

-<\'Elt(S' •t••• .aeq'°o Pft 1111.tepelflllN •at,-.lyod ~ ,-~.fflel •qay 

ttllill• ·~ a,pssrma ttnr• PD sp10.apll{ '"'rw 1• ..... ..., • lft.P. pe.ae 

-.A.00 .tr.fin. e.n 1-l'lill -.aq.aj "['8.IO"lt'\U •t11" JO SJ(OO.t lle4p4Nt ...... -Ct H •an 

etn, At'[i,..im9 •t n ep.t9a 1,n •• ••P-tn. B[WpN etn, JO 81,tle1, LN1(1,'Nt 

•V. •peea ... ee JO 1(1,alNI ppd 1t ft nM ft ... tt1, IINA'*l qff.1 •Q flO Mit 
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etQ. 1• IO'eJ.lft8 $~ Mt9Cl •tttAeP No& 1,• •euoz '£1'PJ1da1Jll 1,StJGO i.n• •111, 180..Q 

... ecp .10 ea.: 'nped8 1,Sl'.100 1,,88& tlpti,.19:) 10 90.-.Z.nlilNMt II~ Gt.11, t itpw> 

.,... •11•1t1:s eaoa e~ TQP. ~oe> euos tuPl~llll &'{\ Mt~ ~1,dep aaoa 1,11 

•toed• 10 l1,pmtd o•n1tt• ·~ .Cna,q.J e.m eaq.y. -.tillt oi amoo 8',alaJ 2tti 
•"'9Jt O'+ amoo •'"'1 BaJ 

~l ~ ~· 81 896.JGP JO seµoa 8'Pil ,. 't,'{l\NJ eq; ... 

0\ pef.fO'Plld 8ft 01, puq ... pGlfOD.10 Uo0pup f.11,0(l tfl -'[2 811\ ~.~ JG 88ft90 

.eg -,..,..., tfO'Plll •seuud .opuwa N9'[3 ·~ Ill da ~ ..-.. ·ueaea.i~ ile.t\Hn 1-"&~ 

.. 1,'tftN.I 9q.t ... "C.llel PU9 i,ueq_ ~ 111,t.t9JN. ~ eqi lft.l& 't.19'[110l 

-IJ9d •fte~.n;io oa..taep ~r.tiita Gil1, tq P9t{>'Gl8q .n ·~ oa ~­

s apnt.p,rt .<mt 1,flOlft.tA PD Ultn-oo~ su. epg1.i1 m& 1-i qot¥ ato.1J addoa 81'!. 

....-r .Lip llO 1,MJ•P er.to mo.tJ PU.J.Jn& •.ze1,,w 9t{1, .zepal\ Awl. A.lOA.8 Ui l.to1,0SJ8l 

1N Lft>A f>t-lqt,. ·~ 1,8'lt pesn ~ Pet.tl-O•P ~ i4NlltO'l •"1. 

-lbiWltd •nu 

itq.lb!D · IISJJIIIH ..... peon.n aueposqqN .1aq1,0 pa "slcwaeo ~Jill> eaa iiffq 

-1!lllS D1fl(SZW5 'IU(lql I\IRAU NU. .-,zo eq'4, lfJ \,UH.Id 08[1' ~l"M eq1, 
' . 1Ul •q;. 

• .__ '['U01,t,nctns e,u. '10 PQIIO.J aJ cmn, apodo.11,ad .£tao eq1, a.iea •Nlf.t 

•1tpJ\ Bq.ld'a Mt Mt*l 1"1 zt \11 'fl'Pf '[tWa •'ft. 10 llqatS 9-1,e..auoo 9;.Q. JO U1, 

~1,n«IU 4"11, 1l'J PNJ.-W. 8lBIIPl8' '[1'1Pl1J9iUJ hJaoU8.J 8ILt 

~189 N.1tA JO JID9t aqi ~111, 

N:PtNIIIDR -'tfl1ICIN4 ~a 8lV, ._,. Lzue 1,1t dn ..... ea itll8JP98 

so 8fll8t• '°''"' ~ ... ~ • •s-1t• -.. ~ ~" we• PD '-'• 11\P 

·~ .tr•Jtl1-lrJ '' • B1rplo.d kl1tt'••• pa nu e'[Ollll -,.t, 
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-u-
the dHPff w.t.r ol Kalk Bay 1aanour and the open ooast. • CI01l'trtlllW 'Id.th 

~ d1•dm1larity or~ t..nknial see .r the harbour all and 'Iba o~ 

the open COll1R• 

To take these poiDW :tn order• one 1e tint etnaot, on a cliff wat17 

tm 'below the eurtaoe at. aay• Flab Hou. 1'y the tan that then is litt1-

ot the "f"1riety et lite in th4t int.erildal SOM t.o be seen at that depth. ..uicl 

tha.t this \1181lt 1a made 11p bJ' the muah iMNUed ma1Mra of the apeolee that 

do 001111'• J.fenti• bu already 1Jeen made of' the abundance~ fXRD IMlfnl• 

I.ID at t.bat deJ)th. and ot the tact. that the 11holo area loots wo~'tl lwnuse 

of the .... ~ ot WV:UMJII* There are lari;e quantit1• ot eohitodanls 1111oh 

u 1~e:asw,w, Mll}91M ~ to a laasor extent. Hlf,pcia. ftl1l9Wf• 1.tolJ.una. 

of atdob 'ih•N a.re so r-.,any specios in the intortidu.l zone, are redu-4 to• 

t• •PNS• only, and "1:l~e never WGUr in -* large q.uantit1es such • Vie 

bulks o£ ausMla ud hwldNda of perilfinkles 111 the intertidal aor,.._ Fan-

uorms Al'& entirely auwten"1. 4'1Mre a.r• only two epeciea of ~ present. 

~ l..:.de the.ir Yil.l'iet.y and uhwld~ the otly oom:acm Ol.i8 ec.GU!Ting ... 

inc flu:wlt•a ffP1R111• On the 0th.Jr hand oolour 1B providwd by the bright 

red gorgotliane and cr111cidn, wbioh are but oocasior,ally repreaanted 1n the 

•ublittorul fringe. 

C.. ot the lllld.n re.wom £ or this q_pew·e 'to ba °'hat. mu.ny ln'hnidal 

speoiu find ·'1J.e deeper If.a.WI' t.oo ~ and et.ill. anu I*l•ibly 1Jlnftio1eatly 

urat.ed fc,r their ,.Ml • vr41 ot Uta. On a modera.ttll) ctalm dq only a ftrJ 

aligLt W&Ye motion is f•lt a.t 20 feet• ll'bile bubbles produa.d 'by..,,. aotion 

••ld• »-81.rtl.t.6 1-. thu 6 i"Mt. t.elow th• ,.nar.tao-. 

lt 1a u.tensti.Jlg in tbia reapeo't to noUo• thn theN ia a •vik­

ing •im!lui.ty •'l.._ the :u;:tmals i'ound in the dMper ftter of tbtlllllon IIDCI' 

the d .. per water ot 1'alk B~ harbour. fZVI t\titt1(Kt.ie Wtst.i, ,_IW 

' 
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fBMbJw oarl•IP· ca J11Dm nhJJmnd. ntn!llt .au- . 

.m an4 n.1-· H1RDN! an all OOlll!JOn to berth looal1Uea. as are cort.ain 

eptzoa. ot l.• nt1ee&ttrt nob u MIM1Pdt AU um and U£ebeRww111 w nrr.te• 
' ~ , , 

It 1a aln. eia,alftoant to nott.oe that the most euooeeetul apeoi• '4. the ebel• 

t.re4 tate'°'idal acme ot tbe Kalt Bay piw, suoh • §MtPe·ktk Ja,p, 

HMW1ffl 9IMPIM and flrt9binHI em] ... •• all listed by E.'Jn {19'39) 

~ oocuni.Jlg a.e cryptotana in .... , ledpe• and ftther •hel'lered spots in 

t.he Fales a., intertidal •one. Those intal"tidal s,PMios living on cr,en rook 

on tc. c~, 811Gb • .,." l.1mpe"9 and mu9aela, are ei'll,er s.bserit or pool"l.J 

ntPl'Mell'Nd in the-pier•• intertidal aoae. 

iMle :lt ii, Jmo::na that the north--.est oornor ot False .3iq bas ·a 

:higher a...,....~ '\han the rest or the· !Jay {!s:wlLC 19'3?). 1t is ;.,oe­
$ible that. the dittweiloo in \emperature tound 1.#en'ty or thirty teat .doe 

lllliik•s it impoaeillle tor some ot 'the nnn-.... nde t'ol'ffl9 e~tabli.shed ill tbia 

oorner io live al that ~. It 1a O'ertainly a taot tho.t eertQ.'.in ooU.-<t..,,... 

orate weet coast fons. ll8NI" fGUl!ld ill the int&rtidal zone ot the eut oout, 

a..·o well eeta.bl.iaud ""'8nty feet do-.m. Examples or t.h•• are the 1l'lHtlk MK .. 

)&e,JpipJp argys artd ibe holothurltUl 981,rria kailfet, 'both cocnonlJ fOWMI 

in 'Ula weat oout Intertidal sono but aeldom or never iri the ea.,t c0t~.,1, inter­

i.idu.l :orJe. J.'bie appears to lend ftigbt to Stvphemon •11 t'i•ory fflll'JnUcmed aboTe 

t.ha.t. aome interti4a.l. famuta may at.end tk,eil" range berleath tbe surface. la 

rie• ot thoso oonsiclerations• the South Uriean sublittoral promi~es to 'be an 

intenstl.r,g field of etwty for some time to oome. 

n. ffr W!FY.• 

1. 'l'h• duign ot o. diving helmet tor 1'Jtudy' ot tl1e fsJ.30 3q sub-

littoral. is deaorl bed. \ 



2. '.t.'he M,t"10fi of ill38 of the helcet is descri'becl. 

3. ~&itt J.IIMrii<lal •peed.es hue a well-mark.a 1ona\lcm ext .... 

in& beneat.p the ew-taoo. Their aublittoral Yeriieal dia'hi.btation 1a .,u .• __.. 
aed. 

•• Some o'bservatiou are mad• o•c•nd.Jla sublittoral alg• ud 

fish••· 

~. Sae ocmsi<W.rat1o.na arisil'Jg from the divi»g wrk on the a11b­

llttor&l ocournmoe M' 1nterU4ul speci• is clisouesed. 
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!be Z.01017 Depanaent of the Univeralty of cape Town, 

Ullder the 41.reotion of Prof••••• T.A. 8tepheuon and later hot•••• 1.a. a.,., baa tor 1-, 'been eenoernecl wlth the .... 
1017 of South Atrioaa Coan. !he YR7 ftluabl• reaulta c•SUcl 
fNII thla atenaln •* haft IMtM ••t. fol'th 1n a maabu et 
paper•• aad. the eonolulou u111Da t~~etNa tona the llaaia 
ot tu .. papen bJ' lteph4NUIOn. (1939, 1 , 1,a..7)1 4ea11Da with 

-., 

the nl'YeJ" •• a ~l•• . The venera 411ring the oovae of tile 
80l'll'h •f tlM nn, 414 not ba•• the time to enter into the 
•"141' ot the Satert·dal fiahea to UJ' peat detail. then 
vaa a,...., 4•1 to M done and ti•h &N eluaile an4 c11ttloult 
to eaptve so that their 1tuq v01lld b&w taken aore t!llle than 
•• wnanted on a •tU"'NJ' of that aoal•• 

., 
i 

•nenh,1•••, tiahea ton an itnportant an4 intereatlng 
part ot the Intertidal pc,pulatl9!'1 and theu eeolo17 ta Sa­
tervoY811 with that of the other ltUta of the rook pool• to a 
oonalderable extent, ao that th1a paper rep,reaenta a oontrl• 
butlen. to the eooloaioal lmoVlaqe or the Beuth Aftlean inter• 
tidal aone bJ' a atud.7 of the ftahea ln one area of the ooaatl 
lt deal• aln vtth po1n.ts1 •1n17 ot a au•t-tto nature, ar •• 
1a, ottt or thia eeolo1lcai 1tud7 or the tieh. 

Th• author w1ah•• to expnaa hie thank• to Proteasor 
1.s. Da7 of the ZOoloa Department of the Un.1ve:ra1tJ of cape 
!ova tor ooutant help and eoouna••tt to the atatt of th• 
Departaent tor their v111ingn••• to••• at in ff9l"J" •1', and to 
Dr a:.u. lanartl ot the aouth African Mu ... tor allov!ni th• 
author lbe •• of the lfua8VII llbral'J'• 

ma. 
!he lo1ent1.t1o naaea ot tiab.ea 1n tbla pa,- are thon 

g1Yen bJ Saith (19'+9), w1tb the aoept1on cmlJ' of the ruau, 
01Wdae. !he .. 1>en of th1• tamUJ' an naae4 aoeorcU.ng to the 
rense4 1enara 11ve 1n Part II ot tbla paper. 
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PAR! I. ZII 1';0LOQX Ql m W1BtIP41c tI§I• 

x. 1Bt;,;a4»1ta;z. 
1. ft• IRStt1cislll Btc&ea• 

The oonoeP' of the •interticlal region• adopted 1he1e 

1• the aame aa that 4et1ned b1 Stephenson (1937) durin& ~rk 

on the South .ltrioan coaat. It •braces that section ot the 

ooaat-11ne from th• uppermo•~ level ottte •hore eplaahed bt 
' 

the vavea at high apring tide to the loveat part exposed b7 tpe .. 

aea at low spring tide. Thia region is divided into tour #11~ 

regiou or aonea. Progressing dovnwards troa the top, t he 

uppenoat ot th••• zonea 1a called the Littorina Zone, due .. to 

tact that it is charaeteriaed by the presence ot numerous peri• 

vinklea ot the genus W~QdRa• The lower level ot this son• 

only 1a aubaer1ed durinc the higheat tides, but the whole zoae · 

receive• a eel'tain aa011Dt or aplaah troa the waves at high tides, 

depending on the calu11an ot the••• at the t1ae. Immediately/ 

below th1a ••b•reglon 1• the Balanoicl 1;one, •• called. l>eor.~t1 '3'­

the do•inating organiaa 1n thie aone are barnacles ot the genua 

IIJ.IPRI and. othera. Thia zone ia or41Daril7 submerged at high 

water ot ordinar7 tides and left bare at low water or these 

t14••• The aone ~uat below thia 1• known aa the Cochlear zone, 

Th• 4oa1nat1ng organia 1n thia zone 1a the limpeh- Pate11a APIA· 

1111.• The Cochlear scme 1a exposed oem.pletel7 onl7 dU'ing low 

", 

), 

\ 

i 
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water or epr1ng tides, and aa7 even then be partly covered 

it the sea is rough. The r1na1, lowest zone 1• the aub• 

littoral fringe, which is alllloat perpetually covered with 

water, but which may be o:po•ed it a low •prtnc tide coin• 

oides with a calm day. The region below this.is called by 

Stephenson the eublittoral, and it 1a the higheat region or 
the •ea bottom which is perP1ttuall7 aubmerged. 

(1) The Rock Poole. 

During the course ot the present work attention wa• paid 

chietl7 to the rook pools 1n the intertidal zone, a, th••• 

tora the home ot all the tish to be tound in the intertidal 

zone. The pools 1n this area YarT in size trom aauaer•like 

depressions 1n the rocks to large and deep pools and gullies, 

the lower end of which are trequentl7 in connection with the 

••a even at the lowest tides. 

The treqaenoy with which these pool• are replenished with 

tresh sea-water depends almost ent.1rely on their position on 

the shore. Pools in the Littorina zone are nearly alva71 

stagnant, new water arriving from the •• -.J:Tf-;f or a short 

while at the top ot each hi&h tideJ on a rough day when the 

wave1 splash high up the shore they receive more water thall 

they would on a day when the weather is cal.a. These pools 

are otten discoloured and dirty, with a greenish soum. tleat• 

in1 on them. Yet all but the Ter7 highest pools, whioh are 

apt to 4J7 up coapletely between spring tides, contain a tiah 
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population. The JOOls are uaua.117 bare with a aancly or 

roolty bott•J ot the few aea-veeda which grow there the common• 

••t, .on both sides or the penin.sula, 1• ts>rRhlla ll»IPl•I• 
Balanoid pools are replenished with new sea-water to a 

tar greater extent than are the Littorina pool•• While the7 

are uaua.117 cut ott from. the ... tor long periods at low tide, 

theJ are coapletely covered at high tide, and the water 1n 

tha 1• alvay1 treah. On the hlae Bay 114e ot the Penin• 

sula the bottom ot these poola 1a ohietl7 roclq, alth011gh 

1ant7 pools to oocur to some extent, eapeoiall7 in oertain 

local1t1••• ~t Sea Po1Dt and other plaoea on the West 

Coaat a great man, 1hallow pool• are round 1n the lover Balan-

014 ng1on which haTe aandy bott•• and rooky valla. The7 

oont61n a plentitul growth of al1a• ot which V1II i11tJ&111• 

the moat common. Iaaae(l937) conaidera that lll.D J.u\YM 

18 a dominant 1pee1es 1n the upper rock poola. Other 

oollllllon algae 1n theae pool• include varioua spe•1ea or 

ii111tJp1 and Gt4'11B• Beneath these algae are conceale4 

nwnbere or fiah. 

'fhe pool• or the ooohlear aon• and au'blittoral tr1nc•,1t 

they are of &fl1 aiae, uauall7 baTe an opeaing into the••• 

•••n at lov aprins tide. Many ot these pools are more eorreot•i 

11 gul.liea, which cut aero•• the son•• ••en a• tar llP the shore ! · 

aa the lover Balanoid son.a, so that otten no bard and raat line ,, 11
; ' 

oan be drawn 1,etveea the varioua zones. They support a· r1oh / 
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and. varied plant and anlllal oOIIUIUD.it;y, detail• ot which are 

given 1n :Pflpera by Kyre (1939) and Bright (1938) 1 ot the 

la.st and West sides ot the Cape Peninsula reapeotivel7. 

These papers toN part or the vortl 4oae under the direction 

ot Proteseor T.A. Stephenson(l939) 1 (1944), (19it-7), oa the 

intertidal zone ot the South African coast. 

2. 1t.tr.1t ,r w:m. 
Piaht fo!'II a oolleotor•s point ot view, differ sharpl1 

troa practically all the other mem'berst'an intertidal c01UIUD1t7 

1n that they are very mobile and do not sta1 in the same pleee 

to nearl7the same extent as other intertidal organism• do. 

In addition, they are very elusive and alva;ys more or less 

ditticult to catch when seen1 the1 alao possess 1n moat in• 

atanoes a nearl1 perteot system or oamoutlage and an abilit7 

to hide themselves to a reaarkabl;y auccesstul dear••• The 

worker therefore can never aatisty himself in the course ot 

a collecting trip that, firstly, he bas obtained apecillens 

or all the species present, and in the second place that what 

he does possess 1a a tair sample or the tiah tauna 1 with re• 

card to ai••• sex and numbers, which are present 1n that lo• 

oality at that time. 

Consequently the method ot work adopted vae to select 

two points on either side ot the Cape Peninsula and collect 

there at regular intervals, obtainia1 b7 this means a tairl7 

' 



... 
representative sample ot the 111h fauna at eaoh or the two 

plaoe1 throughout the year, and, 1n addition, viaita were 

made to varioua other points within the area 11m1te4 bJ 

theae points, with a view to obtaining intorution as to the 

41atribut1on ot various apeoies, both in Falae Bay and 1D. 

the colder Atlantic waters on the western side or the Cape 

Peainsula, Information or this nature is presented chietlJ 

in the tol"ll or reoorde, aa the area in question ie a ver1 

critical one, and._,;. or the species conaidered have ver7 

sharp limits ot distribution on either the •cold water• or 

the "llarm water• side of the Cape Peninsula, 

Collecting was chiefly done b7 means of band net,, 1n 

rook pools and aublittoral f1al.11ea. A tew fish were oaught 

1n this area on rod and line, notablJ larger speeim.ena ot 

Qs)iBI PRQ19tPI• This voracious inhabitant or the inter• 

tidal zone is a charaoteriatio frequenter or large pools 

bigh up on the shore, where several specimens or all a1zea make 

their headquarters under a particularly large and immovable rookt 

or in intricate underwater tunnels and small 11&••• formed bJ 

piles ot larce b9eken rook, to this inaooessible retuge the 

larger and wilier specimens make an instant retreat at the 

slightest sicn of danger, so that it is practically impossible 

to net any but the smaller specimens. Jut a baited hook left 

1a the water near the mouth ot the hide-out will often entice 

the larger fish, and in thia way several of the bigger speo1• 
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m•n• oan be caught during the course or a morning • . 

SeYeral experiments were made with baited tiah traps• 

but these were seldom suecesstulJ they had to be heavily weigh• 

ted and securely fastened down to prevent them being washed 

away b7 the tide, and, if they survived unt1~ the next da7t 

generally oauaht little more than large quantities ot Q1111latlJ.I 
and other oarnivoroua whelks. 

Colour notes and any peculiarities or live fish were noted, 

and other remarks of interest were ~ade 1n a note-book on the 

spot, The tiah were usually put into a bottle of sea-water and 

brought back to the laboratory for identification alive. The7 

were then killed by being dropped into a Jar ot 60j alcohol, 

in which they died Yery soon and set themselves, i.e. expanded 

their dorsal and other tins, 1n a satisfactory manner. 

l• tDt ss;v• or tn• work• 
The object ot the present survey has been to inquire into 

the ecology ot the tiah population of the intertidal zone. 

From thia point ot Y1ev the following aspects of the fish-lite 

have been examineda the abundance ot the ti.sh population as 

a whole, and the relatiye abundance of different speoiea com• 

pr1a1ng the population, their habitats, food and the zonation 

whioh they exh1b1,. Their reprod:llotion has been studied and 

tinallJ' their place 1n the intertidal community is discussed.. ~· 
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11. Qslntr.!:l Ass:ount ot the survv. 
I. Lpg1J.1t111 vis1t9!Si. 

The two places where most er the collecting was done 

were the rocks at-st. James, 1n False Ba7, an4 the rock• at 

Sea Point below La Rochelle boarding house. 

4n account ot the intertidal zone at st. James, with 

tull notes • all tae aazine biata e:uept tiah, and a desolpt• 

ion ot the rooks, 1s given by E,-e (1939). Similarly a dea­

cr1pt1on ot the conditions prevailing at Oudekraal, a place 

typical ot~theWest coast of the Peninsula, is gi-en b7 

Brigl\t (1938). 

( 
In addition various other places on the Pen~ula, 

auch as Booikrantz, Cape Point aa4 Bantry kT were visited. 

(Fig. l). 

Bach of these plaoea possesses a characteristic fish 

fauna. On the False Bay side, fish occur which are not to be 

round on the West Coast, and similarly there are several specie• 

at Sea Point which do not occur 1n False Bay. In addition, 

there is a large component of the fish fauna which 1• common 

to both sides, and some of the eommonest species can be number• 

ed among these. Others,however, while ra1tl7 common on one 

side, are scarce on the other. Such a species 1• Clipp• 
a9111in,tua, which baa been captured on • everal occasion• at 

Sea Point, but onl.7 onoe at St. lam••• 

In general the characteristic warm water forms ten4 
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to die out at Cape Point 1a approached, to be replaced b7 the 

characteriat1o oold water torm1. This is what ia to be ex­

pected,. but no exact spot was found, however, where a hard. 

and fast line could be drawn with van water foras on the one 

aide and cold vater forms on the other. Seen 1n the perspedt• 

1•• of the South African coast a• a whole the diviaion between 

cold water and warm water is veey marked 1n the region ot the 

surve7, but the distinctness t alls away to some extent when. 

aeen at close quarters, and no exact point of difference haa 

b•en ascertained. 

2. GS2JDP9Q!Aif ot the Pish fa:ypa ot In:tertidal zone. 
(1), T;1 l'Rlit1pn 1,t ID Tis\1 

The tacta given throughout this paper with reterenoe 

to distribution, zonation, habitats eto,, reter solely to the 

position as it oooura in the intertidal zone at low tide only. 

The reasons for this are threefold• 

a) The whole or the zone is ordinarily aocess1,1e 

at low tide only. 

b) All the previoua wrk whioh baa been done on the 

South Atrican coast on the intertidal zone has been done at 

low tide. 

c) !hare is ever7 reason.to suppose that the whole 

picture, with regard to fish, changes to a marked. degree at 

high tide. lot only are the tish able to move about when the 

zone is completel7 covered w1~h water, but foraa which inhabit 
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the aublitto:tal and which are ael4• or never found in the rook 

pools at low tide, otten eome up with the high water and hunt 

about tor toodt retreating again as the water reced••• 

(11) ~• Component, ot Pish Population. 

Taking the intertidal zone as 1t is at low tide as a 

basis, then, it vaa noticed at both main collecting areas that 

the tishes to be round there appeared to tall naturall;y into 

three sub41v1a1ona1 

a) P1shes which inhabit the intertidal zone per.manentl1. 

b) Pishes which inhabit the in~ertidal zone for••• 

,ortion ot their lives onlJ• 

o) Fishes which cannot correctlJ be ealled inhabitant• 

ot the intertidal &one, and whose presence there is caused bJ 

abnormal conditions, such as the onset or cold currents, 1tora1 

etc. 

J. %111 PtmaD.ID, QpmRQAtAt; 

These include the t7Pical inhabitants ot the intertidal 

rock pools. In general they are comparatively small, sluggish 

forms, living 1n rock crevices and caves and among sea-weed. 

The7 are almost without exception brilliantly coloured, usually 

1n rich shades ot brown, russet and green, and have elaboratelJ 

developed concealing coloration to blend with the colours ot 

their environment. The tins are otten irregular and have tr&na• 

parent patches to auageat the fronds of••• ...... , and there are 

4arker linea and patohea about the •7• tor the purpose ot con• 
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oealing that organ. Many ot them are also. capable ot changinc 

their colour to suit their background. The1 are nearl7 all 

earn1vorou1, and are not given to m1grat1nc or wandering to 
~ 

Ul7 extent 1 J)9eterr1ng, at low tide at least, to atay 1n 1n 

one orev1•• or weedy rook. When they do move, thi1 is u8Uall7 

a dash from one rook or patch ot algae to the next. 

Chief1:I' aonc thia t7pe 011 the Cape coast are the aembera 

ot the tam117 Cllnid.ae. The7 are ot particular interest since 

they include a 1reat m&DJ endemic forms among them. This 11 

what would be •xpeated1 since fish of: tho habits described abo•• 

are the tne among whieh it 1s aost probable t~ endemio toraa 

would be found. 

Ot the twenty-one species ot tish captured and examined. 

during this aurve71 thirteen or over 6oj belong to this tam~. 

They area -r;,. b le r 
Speoiea 

Clin.ua auperciliosua 

Clinua oottoidea 

Clinus robustus 

Climts anne 

Clinu1 venuatri1 

llimta aouainatu1 

Clinu1 breY1cr1atatu1 

Clinu1 dorsalia 

Cl1nua oapenaie 

Where 1ound on this lur'Ye7 

Vb1qu1tou 

Ubiquitou1 

West coast 

\feat coast 

West coast 

Ubiquitoua(rare on 1. coast) 

West coast 

Ubiquitous 

laat Coast 

~. 
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lpeoiea, 

Mpodea tuool"UJI 

Mpodea mu.a 
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e 
H,xodea branohy,phalua 

MJXOdea heterodoa 

Where tound on 8Ul'Ye7 

East coast 

last coast 

last ooast 

East coast 

It will be aeen that ot the thirteen Clinids liatecl 

~e:re we:re tound onl~ 1a l'alae Ba7t tou:r were found on 

both sides ot the Peninsula and fov were found onl.7 at Sea Point 

some apeoiea, such as Clhma robtlstu• ,~ capenais and Mno4•• 

heteudon, are probablJ present on both sides ot the Peniasula 

but escaped oaptu:re except as stated. Otherwise this list 

oontiraa the lateral distrib'D:tll• given b7 Smith (191+9) 1 with . 

the exception o.t~b.revictiatatua, hitherto found onl.11n False 

1&7, It 11 perhaps noteworthy that while c:i,1pu1 species 1a 

general occur on both sides ot the Peninsula or else on the 

West coast onl7, lfUPG•I speo1ea Yere tt'und onlJ in the varmeir:' 

vattra ot the East coaat(aee remarks on Lateral D1atr1but1ona J. 
Ot the 28 species ot South Atr1cttn Clinida twent7-one have •••n 

found in this area(Smith 1~9). Ot these five are extremel7 

rare, having onl7 been touncl on a rev occasions. These tive 

apeciee are Clin1&1 IIIJAlllt Ql&DJ.1 )r1xi1rt1tatu1, Qlin'Q1 lati• 
PM&I•, 'imtsuaii.au, mtJmdiC:eu and QJiiMP•ru• 'iipororu • 
Bone ot these were seen or caught with the exception of Qlinnl 
)tetilti1t1tu1, one speeimen or vhioh va• caught 1n a Cochlear 

pool at Sea Point. This curiou1l7 localiled specie• was prn1{-

~. 
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oualr lmwn onl.1 tna "Pal•• 91.7, trcm lalk Bar to Slaonatown.• 

. ...(8mith'· 1,a.,, P• 358 ). 

Ot the remaining 16 species listed b7 Smith, 12 have been 

tound 1n the r,re1eJat survey. Those wh!oh have not been t0llft4 

are t g;a,1mg IADilllzll., CJ.Ing ,ltt11W, CJ.'811 IIVII aa4 

11&11 21!1• The tint th9N are 11ate4 b7 laltll •• "not 

abundamt•,"aot often ... n.• an4 •net abundant•, re•,..ttv•l7 

While the laat 1• cal.led 1ty hill ._t ,mcoaon•. 

!he Ol1n1dae ocn•t1tute the ata~ffit7 or specie• whieh make 

11p the penianent component, but tJwee othel' fieh1 lrielongina ,o 
three 41ftaent families, were caqht vbloh are members ot th1a 

component. 

These ver•• 

FuUJ Oob1eaoe14ae 

mm:,.,_ 4lptg 

J'U1U7 Qobildae 

fllJaiU ad&IIU 
Paail7 Blenildae 

IJ.MPill RODllbl 

th•••• 1n eelour, •la• and habit• are tn,ioal ••'bera of 

•• It 1a poeaible that Blenn;118_c!rnu!us is a ·~~r !~~~~t, 
ainoe 1 t ~· been cau1ht i,t 

· ~ 1111Mallli ana. ~ 1n False Bay were oaupt only 1n Fala• k1'• 

'i JC" onl7 1n the s1 th ethitr •peciea were regul.arlJ 

eaught the whole year round. One apeo1•• which was expeote4 

f 
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wftld be touncl which has ut been caught 11 Qmn)atr1cb11 
apiatua, whioh is kaevn trem Sea Pe1nt. 

It-. tbl %taRlt!D' 9MatUM• 
Th••• tish c.nsiat ohietl7 ot tho•• whose 7oun1 are to be 

touad at the upper level• ln:lt which do net live there all 

their lives. They are ... DI those whieh are described as t7Pi• 

cal littoral fish, but which in their adult etm41t1on invade the 

intertidal zone oal.7 at high water, when the zone ia more or 

leas covered with water, and which are • eldom or never to be 

teunt 1n the lev tide rock peola except 1n their juvenile con• 

41t1on. 'l'hil ·. categoey abraoea moat ot the shallow water 

rook-f'requontina typeaJ aepoiea caught in this survey aret 

Pam.ily s puictae 

lt1bX11•$•RtA bltAlll.1 

aa.e.uu arua 
Paa1ly Coracinidae 

Gtt111nua AIPtDlil 
Paaily Tach71uridae 

tlRAXl:Jallll tl•iAtll 
family Mug111dae 

HIIU •P• (probably Liza ramada) 

All th••• make their appearance (aa juveniles~ during the••• 

aer monthl, and, when the tide reoeds, are tr•"1entl7 to be 

tounct, onten in little shoal.a, in the larger rook pools, ¥her• 

they tol'll a aharacter1at1c part of the summer tiah fauna. Ju= 
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troa an examination of the atcmach content• ot apecillena troa 

th1a oategory, their diet, at this time ot life at least, 1a 

predom1nat1nglJ' ve1etarian, altboUgh 1n later lite many, such 

as QJ.RlADI l&EIYI, are omnivorous. !hese juveniles otten 

tor11 part or the food ot fish permanent to th1a &one, small 

Mugil up to It. om long have been round aaonc the atomaoh oon• 

.tent• ot both CJ.ipQs w,r;U11•P and Qia'Jll cgtto14tl• 
!his component, though forming a vell-det1nied and stable 

element or the fiahct the intertidal aone, is none the lesa 

somewhat more fluid and variable than the first. It does not 

exist, for instance, 1n the same proportion the whole year 

round, being greater in number and spee1ea dUring the 8Ullllller 

months, though specimens ot R1R1R4RI flllHI haw been seen 1n 

the pool• once or twiee during winter. They are not nearly a• 

abundant as they are 1n sUJ111er, and are generally of lar1er 

aise, 1Jl41cat1ng probably that these are tiah spawned during 

late summer which have stayed in this zone longer than their 

companion, before finally leaving the rook pool• tor the su.b­

littoral. 

(1) PiUVIAIIA in Y&e lilb P1D1111~ig a1£ lt;&b;t. 
In the seoond. place, there 1• a greater number ot 

larger fish present 1n the intertidal zone at low water at night. 

ra1r11 large specimens or Riivl.04111 I.IEGI and other typical tiah 

ot the rocky subl1 ttoral make their way up ~lies and pools 1n 

the cochlear aone and subl1ttoral fringe at night, provided 
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that such gullies and pools have:lmmediate ac~••• to the open 

••a• Theae have at no time been obaerTed 1n the same gullies 

ant pool• during the da7. Per instance, in an otten Tis1ted 

pool• the top end or which is in the upper Cochlear zone and 

with lower end open to the sea even at low spring t1de 1 a speoi• 

aen of Ql'RJ.QUI IUQI 235' mm in length was captured by hand 

net at abw.t 9 P••• of the night of 2lt-th June, 1,i.,, and seTeral 

others of the same size and larger were observed in the pool. 

111h of this si1e have nner been seen 1n the pool during the 

4a7, the largest lilbiQ!DI oaught here(on a t1n7 hookl 4ur1ng the 

4ayt1ae mea8\1J'1nc about 100 1111. 

tn general, there are many more bigger fish, b4long1ng to 

both the intertidal components, seen at night in the intertidal 
ti.-*" zon•~during the da7. With regard to the permanent component, 

this 11 partioularly tru.e or tho1e tish which, whilt well re• 

presented in the 1ntert14al zone, have a range or Tertical 

distribution the lover limit which is well belcw the sub• 

littoral(aee remarks on Zonation). Such fishes are for instanoe, 

C1ip.u1 il&Rfr;iliQl'D! and Cll2r1'1a1sg1 4@nt&,. ~ The larger 

Jlf" the lar1er 1pecimen1 or these are seen and captured during 
the night than during the day. 

There are probably seYeral reason, ror the tact that larger 

t1ah appear to be more oommon in the intertidal zone at night 

than the7 are during the da7. In the t1rst place, t1ah, be• 
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longing eapec1all7 tc the second, illpenan.nt cate1or1, are en• 

oouraged by the darkness and quietness tor emain much higher 

up the ahore l\m'~ low- tide at night than the7 would during 

the day. lo1aibl7 the7 oaDDOt aee at night how narrow the 

eont1ne1 ot the pools a re 1n which they are remaining. Secondl7, 

many larger tiah, even it they are alway• present 1n the inter• 

tidal zone, do not 11lmediatel7 vanish into. hiding place or 

into the opea aea at night as the7 do durins the d.a.7 at the 

approach ot danger, but reaa1n where they are, otten dazsle4 

b7 the light ot a torch, and are thus more often seen and mor• 

easil7 caught than they are during the day. Many or the larger 

0111114• eapecially are trequentl7 verr var, during the day and 

are auoh less so at night. 

,. tu Bit• !&1Um1 tp SAi 1At1zt44l;l. IGI• 
'1'h1s cate1017 ia 11Diaportant from the point ot view ot the 

l\ll"Ve7 of the fish of the intertidal zone. flt AID.Pit~ it 
eabraoea practically every type ot tiah life 1n the sea which 

11&7 beaver, occasional visitor to the intertidal zone, the 

v1a1ta usually being caused b7 rough weather or other abnormal 

cause. 

Bxclud1ng tish which have been washed up 1n an obviously 

sick or d.Jinc condition, onl.7 tvo healthy fish whi~h should be 

olaaait1e4 under this heading,have been caught. These were a 

White StUJ1pnoae(Da'Wel1EGI ll.ob:1.&tllf >. measuring 398 mm 1n 

length, and a SharkOll•tr•J.D.• mmct».Jtu1). The St\lJDpnose was 

• 
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to\Uld 1n a cochlear gully at low tide and the Shark was stranded. 

b7 a wave 1n a shallow pool 1n the same area. Both these tiah, 

aa taa aa could be observed, were 1n. a healthy cond1,1oa with 

no parasites or marks or violence upon them. The shark va1 

atranded on a very rouah day with a particularly violent South 

Easterly gale blowing, 

111. §»11!1'.I. As»ects or t ne survcr• 
I. lbundanct• 

Mention has already been made of the fact that accurate 

counts or the fish population in any area at low tide between the 

sublittoral tr1nge and the Balan61d zone cannot be accomplished 

with the same taeilit7 with which counts ot limpets or other 

more or less sessile inhabitants of the intertidal zone can be made. 

More1n'er, the numbers ot the population, although relat1vel7 

stable. over any period of time, do in tact vary to some degree 

between one day and another and even between one spring tide and 

the next,• •••n the most sluggish Clinid or Ooby is tar more 

mobile than the •••rage mollusc, and is capable or travelling 

tair distances. Ti.a 1D a pool 1n which on one occasion 13 small 
C..011t.,·11~J 

Ml.UBI 9g~t1i~11 were countei~only 1 gii.n»1 cottQidtl a fortnight 

later. 

In addition the m.1D1bers or fish taken both or speciltena 

and species cannot be oons1dered to reflect an accurate view 
~ or the species and maabers obtaining~& locality, since certain 

specie• are rel•tiwely alu,,ish, easy to oatch and oonsp1cuou•, 

~. 
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in oont:rast to othaa which, besides beinc well camouflaged, are 

moat elusive and agil• when danger threatens. 

Theret'ore, while 1t 1s perteetly d.mple is aome cases to 

. notice that certain apec1ea are very common and others very rare 

in most intermediate ca1e1 it is ditticult to determine the rela• 

tive abundance or scarcity or intertidal t1sh and epithets such 

as •relatively 1calioe• or •coaparatively oonuaon• sblul.4 be used 

vlth caution. In the following table an attempt has been made 

to 11st the intertidal tish ot the permanent component in a de­

oreasing order ot abundance, with the comaonest at the head ot 

the 11st, and, while it is hoped that bhis retleots the position 

aa accurately a.a possible, tuture work may well alter the posi• 

tiona ot many species on the list. 

!able II 

1. Gl.&111 c1Uai011 
2. IAkS.Jlt a41oe11 
3. c:i.av •um111011• 
~. c11nu1 dor,,11, 
S. MJxoslti DI 

6, Qhot119higua 4mtu 

7. AlaiAN 11mtn,tu1 

8 • CJ.1Pl!f MAI 

9• QlSA,a AIPIPfil 

10. KDPOII tuqqr,a 

11. lt&A0:11 nt•ti4R~ 
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12. 01:Lnu ruu,w 
13. 111PPl»I IRrJJQtu1 

ll+. Mtlas\11 J2raqhJQIRbalJal 

1~. QJ;au ypuatr11. 

16. QliRlJ• bf111qr1st1i:YI 
It should be notioe4 that this list baa been drawn up with 

the .. pbaa1a on the nuaber ot 1n41v1duala p .. aent 1n the tiah 

population rather tbaa the ditterent apeciea which occur. 

The tvo are not alvaya proportional. For 1n8tance Qlinuf 
u:uu111a relativel7 abundant aa a apeciea, aa one or tvo 

aa7 be found, 1n the appropriate habitat under atones, at moat 

place, alone the coaat. !et the pool which holds one or tvo 

apeciJllena ot this fish vill probably have a doaen CliQ11 fllRIJ'• 

taJ:1on, 1n it, vith a like mber ot Qlia»I q1tto14••, and 

a smaller neighbouring pool vill contain eight of theae speo1ea 

and five KJliNMaSlJA'lt dtrlllilt but no Cliqp.a IIRIPlil• 

throughout the n.rvey it baa been notiee4 a 1iven area 1n the 

appropriate &one oonta1na three to tour tiaea as many Cliqpf 
fBR!E911&2DI aa Q:L&nv IIRIMi•, though both apeeiee cOlllllonl.7 

occur 1n that area. It therefore tollova that, other factor• 

being equal, the ecological ettect ot 911nu1 11perc&lioa11 on the ., 
environaent will be proportionatel7 greater than 1• that ot 

QliRU IIR!D111• Thi•t ot courae applies to the area ot the shore 

where Q1 IIIIJ&lil oocur• moat abund.antlYt ainoe the vertical di•• 

trilration ot tbia tiah ia aore 11a1ted than 1a that ot Ql&aut 
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DRRSil.iPDlt whioh oecurs over the whole intertidal .aone with 

the exoeption ot the highest levels. 

Statistics on the abundanoe ot fish 1n the intertidal son• 

are l1kel7 to be least accurate 1n the case ot those whose upper 

levels or vertical distribution are 1n the levels ot the lov 

tide mark. A cunninC tish which lives 1n or about the 11tb• 

littoral trinse and which seldom or never penetrates the region• 

above th1a(aee remarks on Zonat1on), oan ea.1117 slip ott into 

deeper water UD•notioed by the collector, who is apt to get a 

miataken impression about the DUabers or this species which are 

present. .A. case 1n point ia that of the two fish IU2411 mu and MJ 

llJJCRAtl he\erodQD, both etated to be common inhabitants ot the 

Cochlear aone and below. They are both brilliantl1 coloured 1n 

rich browa, reds and silver, as are all Cl1n14s which are tre• 

quenters or seaweeds 1n the lower intertidal zone. 

Yet tor more Mzxode1 IRI were caught on this survey than 

were M7Xodea heterod~n. While H. heterodon is probably the leaa 

abundant or the two the large diaorepanc7 1n the numbers caught ia 

probably due to the taot that Mrx.odee heterodon is by 11111 the 

moat agile or the two and it therefore eeoapes 6apture easier than 

does HX19411 IJll• On Y1s1t1ng the perpectuall7 submerged suh­

littoral, juat below low tide mark, with a diving helllet, speo1• 

men1 ot M. heterodon were occasaionall7 aeen crawling about on the 

rocks near seaweed. by means of their pectoral f1na. On 

clanaer they darted into the veed.(J.ANw.l cismi11u,) and van1ahe4. 

~941• paaa, atated. to be oollllon, has entirely escaped. capture. 
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It is, however, probably relatively scarce as rar to the 

aouth •f.l'alse Ba7. It is not aa eaa7 matter to determine 

exaotl7 the relative population atrength ot the tiah. 

The abundance ot the tluotuatinc component is str1cl17 •ea• 

sonal, arriving at a climax during the summer months and dwincU1ng 

almost to aero 1n the winter. These fish are also not confined. 

to one locality to nearly the same extent as the first component 

is• being intluenoe by the tide and to a great extant, at least 

1n their very early lite, by the curreLlt. They also disperse 

over a wide area ot the shore at high tide, the number that are 

left in pools at low tide being probably a matter of accident 

to a large.extent. Though these fish do, in their ~uvenile 

stadia, make their home in the tide-pools almost to the same 

extent as the first component does, the7 are not solel7 confined 

to the upper levels, apart from the etteot ot the tide and ourrent 

on their dispersal. 

Because or this, counts or the rnunber ot these juvenile 

tiah present 1n the intertidal zone at low tide are useful onl7 

in that they aa7 give an 1nd1oat1cn ot the commonest species 

which make u~ this component, and. cannot g1 ve &n7 idea ot t he 

actual. numbers or t1sh present and of their ettect on the inter• 

tidal community. Matters are also complicated by the tact that 

though these fish are generally much easier to identit7 at sight 

than are most Clinid1 they are u, .. 111 ditticult to catch as, 

a4te4 to the taet that the7 are extremel7 speedy and elusive, 
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the7 are u1uall7 found in pools lower down the shore the lower 

end. or which is open to the sea~ aetid low.tideland fish readily 

escape ihrough these openings into the sublittoral when hunted. 

In addition to the species listed in the section on the 

Temporary Component the following two species were noticed as 

being present bltt specimens of them were not caught, 

hm117 Sparidae 

p1p1gsiJa1 ttift.1;1atu1 
1am117 Teiraodontidae 

Am12ilJ:h1Aca2te1 b.2nsieai 
Of these seven fish the two species most likely to be pre• 

sent in the rock pools at any time during the summer ~onths are 

the Blacktail(ij~JllQWJ§ sargupt and the Zebra(D1 fasgiatusJ. Thea• 

are th, most abundant and regular el•ent, otten occurring in 

small shoals in the proportion of 10-1; Blacktail to one Zebra. 

The others are more periodic in their occurrences, but beoomjng 

very abundant on cert,:d.n days• particularly in the case of the 

mullet, small individuals of ,t1c', occurring in largE, sneals at 

certain times, Juvenile Galjoen(Q21:as:tuus e:a.12e&tM1), and 

Hottentot(ta~m,topon bl22b!) were never abundant in the inter­

tidal zone but were often. present in fair numbers in the immediate 

sublittoral fringe, JOIIDC barbel(t1cl)xsp.rus tei1g~Q..1) were often 

to be seen 1n the intertidal zone, sometimes quite high up the 

shore. They were, however, very shy and wary, remaining in 

underwater caves and ledges and seldom ahowihg themselves. The7 

were more easily seen and were less timid at night. 
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1. ltRm4PIUAD• 

The data accumulated 1n this aeotion retera onl7 to tialt 

tound in the tiJ"at oomponeat of intertidal t1ahea1 le. tho•• 

vh1eh are to be found in th1a a :rea at •11 lite stadia. Ot 

these the predominant group 1n the area in question are those 

t1shee or the family Clinidae, •DJ 1Hubers of which occur 

fairly eoamoa,l.y • both aides ot the Pen!nnla. 

(1) The Full1' Clinid.ae 

All members ot thi• tamil7 ue Yi viperous, and fart ilia• 

ation ia by copulation, tor which purpose the n:•les have a dla• 

t1nct1ve 1ntrom1ttent organ which provide• a r41$dy m~nas or tell• 

ing sexes ap&j,t. 

The tuAOUDt ot YoUDI produced at a time varies 1n the differ­

ent 1enera and also with the age or the ti•h• Bach apeo1•• 

baa a different minimum siae at whioh. epa:wJl.lnc takes place tor 

f'irat tbtt', Juciging trom an e:xam1nat1on or specimens of all 

1t•e• at ditterent tbtes or thP year, the firet spavn1ng apy,eara 

to take place during the second year ot growth. The tollowin& 

liet tabulates the minimum alae at vh1ch cravid f1ah or varlou1 

~pt:c1ea were found, the largest gravid tentales that vare daugbt, 

and the weight ot the ovariea 1n eaob oa••• 
QMIJQ fl!!:ALifi. 

Speoiea MinSm\ua sise 
!al 

Gonad Muimum ,1ae Gona4 
Dial. lal .. dmll1 

" Q • um1U&e111 112 16,. 15'8 6975' -c. cotto1dea 61 100 88 970 --
Kalil 6f so 79 630 
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1n each t1sh examined it was noticed that the eggs and 

•brJ'OI vere not all in the same state ot development, but there 

appeared to be t vo er t hJ'ee ditterent satdia ot growth in the 

0T&rie1 ot .. ch fish. Tb.\11 in the smallest Q•iall 1AtlA14•t, 
••ntioaed above, there vere 21 small tiah with 701k•aaea nearl7 

absorbed, an4 1n addition there vere a number ot larce 7olk7 eggs 

vith ab!'J'O tiah ~uat visible 1n th•• The largeat C1 cqtt;oidtl 
had ovariea vhioh contained about 70 oall transparent t1ah, w 1th 

7011t-aac1 attached 1n varioua stages or absorption, ranginc 1n 
no 

aiae from l to lS mm 1n length, the largest having/\JOlk-aaea 

attachecl. In addition, the ovaries contained about 100 egga 

ot varioua aiaea, ranging trom a1B&ll black dots to 7ellow globes 

about the aiae ot pin'• head. A OJ.VDU IJIPftlS!iAUIJII 11+5 • 

leas with gonada W1&hinl 77S mg contained 38 well-developed 

7oung tiah trom 9 to 11 - in. length, a• well aa about 80 •11• and 

ver7 young fish. The largest Q, IJlRltSli:r'.LiPIJllt mentioned above-, 

oontained about a h\1Ddred J'O\Ull tiah, the largest et which, 16 -

lon1, waa transparent 79t marked vith taint brown bars and blotches 

like its parent. A. a11l1lar atate or atrairs vaa observed 1n the 

oaae or IIM4tl DI t s:cept that 1n this case the 7oung tiah and 

:•11•, though large 1n aise, were tever 1n nuaber, there being uauallJ 

about 20 embryo tiah and about 60 eggs. The largest unborn tiah 

touad heJ-e measured 201' • 1n length, and though transparent, vaa 

faintly pipentecl with brown 1n tnioal le DI style. Seyeral 

et th••• tiah had ovaries 1n whieh were one o:r two tiah 20•21 

a 1n length. These 1••1, it removed. trom the 0Yar7 ot a treahl7 
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killed tamale and~iberated 1n a bowl ot sea water would swill 

about 1n a pertectl7 normal fashion. It the7 had been lett 
he.'4e. 

undisturbed, theae"tiah would un.doubtedly~spavned theta• larcer 

tish within a tev da7a, long before the other fish 1n the on17 

were suttioientl7 mature tor bitth. 

This evidence points ao the tact that the Clinidae do not 

have onl7 one spavn1ng period, but give birth to their 7oun1 a 
tew or one at a t1111e at intervals. The Jl111lber or young born at 

a time 1a probably eight to ten in the oase ot glimil s;gpetcilio• 
1!11., perhaps a tf!IW less 1n the oaae or Qlinua ggttgides, but 

~Y.ode.S II - au, 1n all probability, gives bi1'th to· onl.7 one or 

. ·two 701mg at a tille. Gilchrist and Thoapaon(l910) reeord that alt, 

~ J'ounc g11nua fUPlttAIAIM were born in the aquarium at st. Jam••• 

In the ease ot the.lea• common Clinids sutticient data vaa not 

collected hr an7 pronouncements to be made, but it 1s probable· 

that the saae applies to th•, sinoe they are all viviparous. 

This interesting aspect or the breeding habits ot the Clinidae 

ooul4 easll7 be verified 1n an a41uari\Dl.-

!imea ot Spavninc. 

Very amall Cl1nid.1 are searoe or a'baent trom the rook 

pools during the cold.er mootha ot the rear, but tair quantitiea 

were sean trom about lovem\er onwards. In the summer montha there 

are large numbers ot small ~uvenil••, rancing in the eaae ot 

QJ:1nlf RP!t9,U91N trem about lt-S-60 mm 1n length. Gilchrist 

and 'lhoapaon(l910~ aotieed the a:mallt transparent young o~ Cl1n14a 
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ln the nu pMla fr• Ono'ber ennrda. 

Thu in 
Thie iHia.tN that the epmndng p•ried et th••• ftek c0111en••• 

in l&t• rinter or euly •Priaa• The t.Uen.na liet gine the •nthl in wbioh 

grari4 r....i .. et the three e,-dee anti_.. aiMYe nn oaacld• 

Tule IV. 

cg !WI PPIE&l&flU 91&11!• •!Sit&ttt HAUUM 

Mara (1 epeciaen) - -
Ila, - .. 
J\lM - -

(le tiah·Mqht ill (Ditto) (Ditto) 
Jul.J) 

Japet .. -
September SeptemNr S.ptem'ber 

OotelMtr Ootober Ooto'ber 

-- Nnam Nff•ber 

" 

'f1de 'lule ooafil"ll8 to, ... -'-' the tari that the ohiot ep&1fld.rag 

••th• an tlle9• in the Ml'lJ win•r ad. lat• •Prlac• h tiprN wn ot.ta!ne4 

tor Jul.J ad. t• tor aaauatt th•• are preb&bly oritioa.l aoathe la thill r ... 

,.n. 
ot th• fish that nre oagtit the peroeart,•• of aal.N with ripe P­

_. •en lu11tt1neat '\e clnlf uy lNt the ... , general eonoluioae a.MIit tlle 

timff of •turit1 ot teat•• Ia pural, hewwer, it wu t0\1114 that th• great­

ee't pnperH.• of ale ti.eh ri th matv. toetea were oapt ta winter Md 

•Pri11&t u •laon la Table Va 
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,u.a •• IUIUll.11111 G.1.&au1 as,au11 MDA411 Ml 

Date Le~h of Oona4 Date LeDgth {jf Gonad Date 11' ot a.nae t ah vat. ff.ab Wgt 1ah Vp 

KaNh lit? - no•• Haroh 
,,_ lltO •• MaJ ,_ 60laa 

M&Nh 16? l'/0 Jfa7 91 200 Ma7 67 120 .., 168. 310 Ma7 9lt 110 Mar ,.,. 70 

llq 1,, ,.,.,. , .. a, 160 Dee 98 ISO .. ,. 170 alto .OT 88 llto 

lae 190 lt6S 

June aoo 290 

J\m.e 111 610 

.lug 121 .. ,, 
oo, 138 ?'8 

t'h• reruta il'OID th1a table 1n41eate that sexual aatur1tJ' lD 

aale Cllm.u oooura ••t often 1n v1nter1 ••I• 10 reoorda of utv-

1ty 111 male we 118111'4'81111 au occur dur1n, MaJ and .TUile. lo 

r•olleotinc would be 4one durlna July and little 1n Aup.11t1 unfonll• 

natel.J th••• 11ontha are probably the moat Sllportant from th11 point 

of Y1ev. BreedlD.g, however, probabl7. oonthm••• though to a 

1••••• extent, nll into the 81DDDer• aa w1tnees the uoeptionallr 

l•r•• llatlll m with ripe tea ... oaught ill Deoem'bo. 

!hie data 1• not auttlo1ent1J oom,nbena1w tor 4etln1te oc,n... 

elua1cme •• to time of brff41nc to be 4rawa rroa th•,•• la-
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1utticientl7 aexua.111 aature apeoimens of both sexes were ob• 

tained, but the general trend ot breeding times in the Qlinidag is 

probabl7 that copulation takea place a month or two before spawn• 

ing occurs, throughout the ~ear except prossibl7 tor the late 

ltllllmer months, riaina to a peak 1n sprina, d1minishing during the 

SUJIODer, with a second probably smaller season in autumn.. The 

work on the breeding habit• ot Clinids done by Gilchrist and 

!hompson(l910) and Smith(l~9) confirms this. 

(11) Other Members ot the Permanent Component. 

J1o apeo1f1o data was compiled conderning intertidal tish 

other than the Faaily Clinidae. It is known, however, that gobiea 

and blennies are oviparous, and lay their 111• in clusters under 

stones and rooka, or 1n empty shells. Less appears to be known 

ot the bre-41~ habits of QJior10Q)l,1m111 dent~· The eggs have 

been found attached firmly to stones in deeper water of 9 to 20 

fathoms during lovember and Deoember(Gilchrist 190~, 1905). In 

a later publication(1916), G1lohr1at describes the eggs and larvae 

of this speo1••• A felated genus or the same taaily(l9k1qnia;g~­

thYal la71 ita •11s on the stipes ot seaweeds 1n shallow water 

(Smith 191+9). It woul.4 thus seem that QaogiaqghiflDII moves into 

deeper water to lay its eggs, although one or two have been round 1n 

the intertidal zone with ripe or nearly ripe eggs. The tollow1nc 

11st gives the lengths, gonad we1aht and date captures ot se11e 

females tound in. the intertidal zonef 



Date 

Mq 

Jleb. 

Peb. 

.. 30 .... 

Lagth 

<•> 
180 

131 

2~ 

On.17 Weight 

(ag) 

2100 

1990 

6120 

!hu• of the other aeabera of the peraanent component 

Ch91j.p9~ilKR1 4tgt9& tor one probably alvar• moyea into deeper 

water to apavn. Another which probably also does so, in thia 

area at least, 1a llttPRtll 111DutJI, sinoe •11• of this specie• 

are recorded by Gilchrist (1916) to have been dltedged up 1n the 

ehell of a barnaele.(probably(Bal&Jll• ma11111r11> 1n nine fathoms 

in the month of lovember. <llltill J1114illll has never been re• 

oorded trom deeper water, and it is peobable that the eggs are 

laid in the underwater caves whioh thia apeo1es frequents high 'IIP 

the shore. The •11• have been described by G1lohriat(l916} 

troa apeoimena depoaitied on the glass front ot an aquari'ml 

tank. 

3. E11tioc hll:Pi~•· 
Cl) The Permanent Component 

With very few esoeptiona the speoillena of all the 1peoie1 

ot this ooaponent were found to be maoroaoopio teed.era and oarniv• 

oroua. The ohiet exoeptioa to this was that Jtltl, probably I• 
J.IIDA&a vaa found. to be present 1n t he stomach ot speoiaena ot 

Gobi111 nudioepa on several oooasiona. 

!<>b1U8 n1tdiC18J?8• 
It 1a net knoVn whether them.& found in the atomaob. 
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ot thia apeoiea va• evallowed aa.tood or tor the a.aw ot the micro-

•copie orpni- vhieh M7 have been adherinc to it. Thia 1peoie1 

when oaucht, usually had nothing 1a 1ta stomach and on the other 

oocas1ona had a mass ot unidentifiable remains. Though many' ot 

the intertidal fish will eat practioallJ anything that comes their 

var, Oob1ua nudioepa appear• to be more ot a so~venger than moat. 

More amphipods were found among the stomach• contents than any 
antm•l othe -aD::~n.:_ f"4t b\tt one animal had awalloved a fresh leg ot 

C7cloct1Rll\f P»R1i1tu1. !his fish was caught 1n a pool in the 

Littorina zone in which aeveral specimens of this weab were also 

present, It had never been observed, howeyer, that Gobies 

attack health7 specimens or Qxc,actlPl!I JlllPctatua or the shrimp 

'.L!M4U: pac1tism1, both of which occur in the same pools as these 

tiah. 

Pam117 "1n1dae 

All members of the Clinid tamil7 are pract1.cally complete-

11 carnivorous, but, possibly because they do not usually occur 

so high up the shore as the gob1es do, their diet appears to con• 

aiat of fresher too4. Practicall7 all types or animal food 1a 

acceptable to these fish, but auch ot the tlesh that is eagerl7 

eaten can seldom or never be obtained 1n the natural state, such 

as asoidians protected by their thick leathery testa. Froa ob­

servations made on1he atomach contents ot these fish it can aafel7 

be said that their main natural food consists ot a.mphipoda and 

,sopods. 
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!he tollovin& table give• a liat ot the ooaaoae1 amph1po4a 

and. 110,041 lo'f&D.4 in Clin.14 fi1h1 

b1>Jat RI 

AIIPbiP941 
Species 

L,.S.anaaaa ap., 

Paramoera eapensis 

Ceradooua rubromaculatus 

C7f1Adasa anstral11 

Hyale- SPP• 

Caprellids 

IISUlAsll 

C1:rolana •PP• 

Bxoaphaeroma app. 

Paridotea spp. 

Chorisoohiamus dentex 

J'oud illa 

Clinu doraalia 

Moat apeciea 

Olinua auperc1losua 1C.cotto1dea 
C • Climla supu,Uosua 

Hyxodea au.a, Myxodes spp. 

M7Xode1 •PP• 

Clinua acuminatus 
c. doraalis 
c. cottoida 

c. acumin&tus 
c. oottoides 
c. auperci:OOsus 

Particularl7 M,xod•• •PP• 
Cl1nus Sl1P•rc1losua 

!bi• 11 also a common fiah and a varied collection ot 

organism• vere found among the stomach contents. lo amphipods 

were enr round, but all of the specillena which had &l\l" ttN 1n 

their stomachs contained molluscs, so that it appears that T&riou1 
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Jd.1141 of aolluaoa ton the 11&1n toocl of thia •peel••• The teeth 

of thia t1eh are auoh lar1er and stronger than ot any other •1'4t•1•• 
. tu"'-~ of the~!JAerttclal. ... poneat and the7 can therefore deal with 

hard ahelled animal• better than other members of this component. 

The kble on page• .?I~~ l.11 t ~s gi••• " l!at or the stoma.oh 

contents of 60 tiah examined ot ~ apeo1ea. lot all the tiab 

examined ue· 11ated sinoe a great m.any had empty stomach•• 

a,.1 .. n..te~X.• 
WI ""i 

J• .ur .., ... 
• --
" .. ,,. 
• ,.,. 

• , .... 
M. ... ., X X 

• Var X 

.. sept • X 

.. o.t • • .. Nn. X 

J'iak ..... 1191'.baeoa 
• I 

lillteYlt .... ,:. .. at::m 
11£11 a tutll! 

a J• Jr 1 ll• P&M#n-•a.Ua· MNtcl ... 

Banlule 
J.111 

other. 

fKUblPMI 
ueJMM:-, 
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It will be setn from the preceding list that of the 61 t11h 

exam1net, ltO had aaphipoda 1n their stomachs. The only speoiea 

from which amphipoda were consiatentl7 absent was QAQE~IQSh,alJDll 

4!n.t&• Iaopoda were present 1n 22 ot the tish, g, 4entg again 

bein1 the sole exception. In~ cases fish were present aaona 

the stomach contents, while; ot the fish examined had voraa 

.... eni among the stomach contents. Mollusca were present 1n 11 

eases1 all five ot the QDQ£ileth11J1l91 d@nt,a; listed, which were 

the onl7 ones whose stomachs were not eapt7, contained mollusc 

remaina. In 10 cases the thoracic appendages ot barnacle• were 

found, but these all occurred in a single species, vis. c, qptte~411• 
These appendages were all solid and heeh, and did not appear to be 

oasta, 10 it seems that c. cottoides has the :rather unpleasant balti' 

ot bit~ otr the 11.abs of barnacles as these are protruded out ot 

the eh4tll. into the sea. Other an1mala found among the stomach 

oontenta ot these fish were amall epecimena ot the 1ea..urch1n 

Parenchinua angulosua in two specimena ot c. supercilosus and one 

o4 C • dentex md 1n one oaae a leg ot the orab Plagusia cbarbn1. 

Other species ot the permanent component examined, though 

the specimen.a whose stomachs were not empty were not sufficient 

in numbers to add to this lis\, • hoved no d itference from those 

already' mentioned, and amph1po4a, iaopoda and molluscs predominatecl 

in thei!' stomach contents. 

The tour species dealt with here are fairly t1Pieal ot the 

sone as a whole, and the three Clin.14 apeoiea indicate well the 
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relative ditterence 1n the teedinc habits of1he genus C4U1RI 

and the genus Myxodes, the former having a much more varied diet 

than the latter which, with sluggish habits and feeble mouth, 

is speo1alised to an environment where the prey is abundant 

though not varied, consisting solely of amphipods and 1sopods, 

The rood ot the four species as a whole as represented by the 

62 specimens listed is analysed graphically in Pig. la, and it 

is probable that the same proportions ot tood 1a to be found 1n 

any other cross•seetion of the permanent component. The pro• 

portions ot various types making up the rood ot ea.oh individual 

speciee, as shown 1a th• list, ie graphically indicated in Pig. 

lb-•· It the food histories of all the 1pecie1 making up the 

perm.anent intertidal tish population were known and washed out 

the results 1n general, would probably be yery sillilar to these, 

with the only exception the tact that Oobiua au41ena 1s known 

to eat seaweed on oecasion. 

a) The S1ce, Habits Eta. of the Prey. 

In general the s1ae of the animals eaten Yaries with the 

size or the fish, This is partly due to the size of mouth and 

stomach ot the predator, while the mouth is large the stomach 1• 

relatively small. It is probably due to a greater extent to the 

fact that larger prey, especially in the oase of fish and moll1Uos, 

11 too 41tt1cult to catch in the one case and too difficult to re• 

move from the rooks 1n the other, for a fish or a given size. 

or the fish that were eaten one Q, @URcrc1l101»• 62 mm in length 
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vas toun4 inaide another which was 189 ma 1n length, the only ease 

·ot cannibalism found. AnotherC.;mus:tciJ.J.qsy1 9~ mm ~ong contained. 

two aaall 111'4. @R• 32 and 28 mm. 1n length. A le QQJiiA:i.411 oaught 

on the aame ~a1, meaauring 91 mm, cob.ta1ned on Hl&cA l'Q• 28 • 

lone• Pinall7 a Ghgr1spcb1MU 4WAt 224 • long, eontained 

two HlflMPGWI doraa.lis each about ltO ma 1n length. 

The staple diet or c, d§D,j;9g appears to be molluscs, which 

are usually swallowed whole with the shell uncruahed. They are 
a. 

uauallJ limpets ot small size, the largest be1n.g~§1phoRAr1a Al· 
(;\!M 11+ mm long. It is probable that this fish, though it baa 

fairl7 strong teeth, haa difficultf in removing limpets of larger 

1ize from the rocks. The largest limpet found in other tish 

was thl'ee s pecimena of JU,pdora mutabilis 12 a loq found in a 

GJ.IP»I 1;u;rc11101u 165 mm 1n length. 

Only tiv~ worms were found among the pre7 of the tish listed, 

tour being found 1n Clinids and 1n Qagrhocb~l&I 410!iM• Ot the 

tiv• worm• caught two were errant ronas• one beinc fl.Atrurtil 

AlPPtl<:lfili. The other three were tubiculous forms, including 

one QvDPltll AIR!Rlil found 1n the sucker•fish. Occasionall7 a 

vora of some length was found to have been swallowed, such aa a 

nereidt poasibl7 f~lilDl£111t ot 69 mm length, which was tcun.d 
Ctin~,~ 

in •n bi~t!MI aqumin1le:si1 of total length of 86lllll• 'l'hie 

was or oourse possible because the worm was coiled up in the 

stomach il-1.a manner 1apoas1bl• tor a fish or a caatropo4. 
. -.,, 

l••vohiU were.toad only on three ocoaaion1 ant lae,a 
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were very small, the largest measuring 7 ma 1n diameter aoroae\"'the 
. ', 

disa. 

In general, with the exception ot normall7 aaall tol'lll ••ch 

' as amphipoda, moat ot the animals round to form the rood ot t~e 
\ 

! 

permanent coinponent ot the intertidal fish were juveniles, and the 

smaller the fish the smaller vaa its pre7. Juvenile specimens 

ot MJ')tqde1 mll! and other Cl1n1da were round to have the stomach 

packed with tiny amphipods, most ot microscopic s1se. 
' 

(11) '!'he Taporary Ooaponent 

lot so much data on the reeding .habits has beena?cum.ulated 

with regard to these fish. All the lpar1ds caught classified 

when adult as omnivorous, haYe treen round 1n their juvenile 

stadia to be chiet11 vegetarian, a.11 tar as could be judged troa 

their stomach contents, since the•e vere invariably packed with 

••a-weed, some species of Ulva predominating. lo torm. ot animal 

lite was found 1n these stomachs, although these little tish 

bite eagerly at the flesh or rz»ra stoi1niter8 and molluacs 1t thia 

ts thrown among th• in a roek pool. Two specimens ot T11bx•m• 

te,1Qt»I, hoveyer, 92 and 9~ mm long, were round to contain numeroua 

small amph1po4• and isopo4s, and in the smaller the unrecognia• 

able remains of a segmented worm. lo trace ot algae was found 1n 

their stomachs. 

1t-. &smat1sm. 
Stephenosn(l936) discussed the sonation ot liJDpets and 

!okenham and lleugebauer(1938) wrote a paper on the zonation cf cer-
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tain gastropods, but nowhere during the 1ntert1dal coastline sur­

vey 1a any reference r ade to the vertical di.st,,1but1on or inter• 

tidal t1sh with the exception of r;pe(l939) who gave the subJeot 

brier mention. She wrotea 

"The channels and rock•poola at St. Jar:,ea are abundantly 

supplied with suall tiah. In this survey little attention has 

been given to tha11, but so tar as I have seen, three speciee are 

nomt.oner than others, and exhibit a certain son~.tion. The 

mettled GgJ?a.»1 ID!d1.a@nl frequents shallow saney .. floored rools 1 

inshore or at tairl7 high leve1a, the variegated CJlnl!!l?l!.U..•t• 

Sl~lWYI. oacuptes poolr. r..t lbver levels; and the suolter-r1sh 

£h.P.J:i!.9~b1sm.4.:PJ.,ntt.:( 1 a often to be found adhering to rock sur• 

faces 1n the lowest regions.~ (p.299). 

Eyre vaa rightt at low t.14e a det1n1te zovation can be ot,. 

served, not only ~t the three tlsbes that she r ent1ons, tl:l.t slao 

of t1ost of the other m•l'ers r.r the permanent coinpoamat of th• 

1ntarttdal f1sh. '!'o some extent only the uprer 11111tt of vert1oa1 

distribution can be obeerve4t Q1 @PRtt9.il'2llUh although it 1a 

to l,e round at •lover levels" as indicated by Eyre, also occur• 

at low tide .~ark and to sorre considerable distance 'helow,. It 11 

not· known where the lover licit ot vertical. d1str1b1dl1on 1a tor 

this specie•, but 1t haa been 1een at a depth ot 12 feet below U•t"' 

treme low water or spring tide• and ••'1!7 probably occurs still 

deeper th.an this. Thia speo1e•, 1n414antally, ap,ears to Jut•• a 

wider range ot vert1oal distribution than any other member ot 
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thia component. 

The Yert1oal diatrlbution 1• alao lf.alted up to soae extent 

vlth the habitat preferred by different speo1••• Por 1natanoe, 

the two ttah Ql&&I dN:WaJI and Q'.:L&mll MIIMil are tound onl7 

11114n atoaea and amona ooarae ,ravel and Mteken ahella in the 

bott• of poola, and apeoJaena ot thia t1ah oeour 1a pool• whiob 

otter tb1a tne ot shelter even thoU&h the poola ma7 be altuatecl 

quite hl1h up the'ahore. as.nee ahlngle ot th1e nature 11 eOllllonl.F 

east by ••• aotion ta1rl7 high up the sbore, and pools in the 

Oeehlear end below haw a bettom eeepoeed wither ot solid roolr 

or with one or atone• larae eno\llb not to be arteoted by va•••, 
it tollowa that theae t1ahea are ~t 001Dllonl7 tO'Ulld 1n the 

B.,.lanoid aone, where a au'batrat\Jlll moat to their liking 1• moat 

genenllJ round. The lover 11111t of the vert1oal d1atr1"'1tlon 

of;, 4Qtlllil appears to lte a little higher than 1• that of l• 
Alll1Dlift vhleh haa alao 'been t01Uld. 1n the up,e:r Cochlear, but not 

lower. It ia atated (Saith ltl+9) to occur alao in deeper water. 

Ia the th1r4 pl•••• it baa 00Jrtll0Dl7 been found that th• upi,er 

limit ot 41atr11:mt1on ot a apeoiu 1, lillel.1 to ooata1n a bigger 

proportion of 70Uncer tiah thar1 the areas lower clown. The wbole 

area doea contain adult• of the apeole• but these are 110se plentl• 

M, relative to the amount or Ju..-enll•• -present, lover down the 

Yel't1eal rana• ot apeo1••• Thia 1• eapeoially not1o•bly 1n 

apeoiea with a wide n.na• ot vertioal 41atrtbut1on, auoh •• 

Qlirlll •g111.1tllt:IJll• Moat of th• lar1••t apeoimene of thta 

apeo1•• frequent the aublittoral.1 or deep veed,J' a,alllea and 
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channels at low tide mark, ready to slip into the sea if danger 

threa ter1s. 

The followin.s is a brief account of the zonation whioh was 

found to occur with sateen different specie• bfltlonring to the 

permanent component of the intertidal fish• starting with the 

pools hichest up the shore. It must again be remembered that 

this position applies at low t14e only. 

A graphical idea or the position is given in Fig. 3 for 16 

of the fish. The graphs for three of the t1sh, namely M;vcode1 

neterods>n, ClJrD.us ysmistt11 and Clinµs brev~cristatu~, are based 

on records or one specimen onl7, and therefore cannot be regarded 

as definite. It is unlikely, however, that the fish habit8*.ll7 

ooeur higher up the shore than the localities given. The highest 

point at which Q•lnl• t2ll»tt~1 was found is givent this speei•• 

was not again tound 1n the intertidal zone but has bee caught sev­

eral times trom the subl1ttora1. 

It can be seen from the gra~h that the highest occurring 

.fish 1a ijQ~iua QUC.\iat»•• Thia tish occupies all pools in the 

Littorina zone vhieh are periodice.lly refilled with sea water, 

even though these may not be reached(eseept by splash) by the 

high water or neap tides. Occurring nearly as high As Clin)II 

QO~to1d§§, but the lover ljait ot this tish occurs slightly lower 
T\.e. "'t~Lf111oi:.~ liml\C rk Cl,1'\\U ~\>uC:,l,o"..s i~ \n t\.<. ~·Ht,, lh\&"o•d1 

down, in the low9r Balanoi~ but it reaches its greatest abundance 

in the lover Balanoid and continues downwards in numbers throughout 1 
~te fc .. n.l on\i .l,ql.i-t, Lo.....,., d"""'"• bul-, w\.:.\e c. oov~~r,s 

the intertidal zone. CliQYI A&R@Wiif and Ql.iBYi 4Ptl&l11~1s 
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considerably more abundant 1n its zone, g, cap,nsts has a greater 

vertical distribution. It has never been found below the uppew 
,,ft ...... , ........ 4.... •'-' ,C. "' ....... ~ ... ,.__ .. .,.,.._ 

"T' 
3" ... 

,.. __ ...._ __ _ 
_ __ ..... --..:!-..8 

.. _6_ .... ). 

~ " "' 
r ... " "' .. .,,. ~ 

~ 

G-. nuJ,u,pt 
1 

(. su.pe.-<.i/io,us 

c.~ 
~C.U"ltn«t•'$ 

c. 8'. it11ne. t. 
" 1 ...... , 

C. verrutf-y;, 

1------- C. b..,ev,,Y1$~,.t .. , 

. , ~ 
::S. C \ 3'31 i ~ ~ :? r- "' ll[ ~ 

r- \ . . . ~ r- ;i:. J \ ~ .• { .. . ~ '-----;::;-v;:: 

'=ct!~.... "' '- /!' ! !i '1'-.. 0 0 - " ,-. 
- • .,,,.... 0 ,. J .,. 
l?• l g: ,,, : ._ . ~ .. - .,. 

,( 

F,'l. Zon-.f,on ch.-yt of I 1,. ,nft..,+,ck.( fish. Tide levels Fvo,.,, Bol<e,.'1,.,..,e:f: el., I 'J3~. 

r-

Lr 

ae 

r 

• 

tnt 

• .. 

mcl 

lu. 

ti. 

i.ill 
ld 

I.a 

lah 



.-lt-3. 

considerably more abundant 1n its zone, c, cautnstt baa a greater 

Yertical distribution. It has never been found below the upper 

Cochlear in this s,1rve,r, but 1 ts range bas been extended into ta• 
sublittoral following observations by Smith (1949). CbQt•IA• 

9bl1m:us denttg occurs next highest on the shore, but this sucker­

tish is uncommon until the Cochlear is reached, where it ooeurs 

with uniform abundance to the sublittoral. Cli9µ1 &Qumin,tu1 
and C, IJ!lle are frequenters or the mid Balanoid to upper Cochlear 

regions, chiefly 1n the flat, shallow sandy-bottomed pools ot the 

Balanoid at Sea Point, though I• acyptipttu& has been found below 

this. 

The t1ah neat 1n order after this are all fish or the Coch­

lear gullies and below, seldom occurring except where the lower 

end or their pool or channel is open to the sea, and most abundant 

on the seaward side of ledges ot rock in the sublittoral tringe, 

they all occur also below this level in the sublittoral, so that 

their lower limits of distribution cannot be determined. The 

highest or these is M7E2des heterQ<l2ll, specimen of which was found 

in an upper Cochlear pool. The most abundant or these is tJ!.19411 

~·, which is oommonly round 1n the Cochlear and below. KD94tl 

IJ!qpry;m and ~liDYI ~r1yicr1st1tYi have also been found fairly h1ih 

in the Cochlear, but QlWf bJ:ttbiqeuhaJ;;us, §J.engips cornut.u.1 and 

oi2.nu1 rQbustUI, have only been round in the •ublittoral fringe. 

As has already been mentioned, the sonation ot these fish 1a 

practically all cases closely bound up with the habits ot the t1ah 
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ant the habitat• it tre1111enta, and this a*J)eet ot the ecology ot 

the 1ntert1c1al fish will be discussed in the next aeotion. 

xv. %he 11w11oa;i. Po11ticn ct 111; a th• Ia~1riU11 ZQAI• 

1. ul>~t§:ts. 
The tiah ot the permanent component ot the intertidal zone 

have shown themselves to occupy a variety ot different habitats 

comprising almost every imaginable t71>e ot ecological niche. 

There are at the Cape no speaiea which hep or skip out ot water 

or which are commenaal in Holothuriana or other animals, other­

wise the liat would be complete. 

The highest pools 1n which fieh life occurs are populated 

solely with g, ABQiCtRII these pools are bare and rocky, with a 

bottom either sandy or consiating of atones or various sizes. 

Very large gobies are.i>und only in those pools where ad,quate 

shelter is provided by caves and apaoes under large rocks, 

If sueh pools are of 100d aiae and tairly deep a population ot 

B; qottg,des and Q, IMR1ESa.J.iosu1 may occur with the gobiea, par• 

tioularl7 it the pool extend1 down into the Balanoid.. These 

three species inhabit the underwater cave• and rocky orevioea 

at the sides ot the pool or ot large rocks 1n the pool. It the 

pool is floored with a mass of broken rook, small stone• an4 

coarse shingle• c. dorsalis will occur in large numbers, the 

eel-like bo47 ot this fish eo111ng up c omtortably in this habi• 

tat, slightly lower down the shore Q, <18,P!Alil occupies the same 

habit•t, but this fish bas never been observed in the aama pool 

as i, rmdiotlllt though QJ.,ma,1 ggttoig,11, ~. 11111erq1J.g1Jll and 
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c, 1ais,~4,"'ocour in weedy pools they are often camouflaged 

with brown and oli•eocreen patches so that they are ditticult 

to••• aaong the algae. They 4o not however, live IIPPC the 
\ 

alcae a• other of theae fish do, but 1n this environment their 

home ie on a ledge or in a crevice in the rook with the sea­

weed growing over the+rock or crevice and concealing them. Thua 

the habitat or these tish 11 always basically rookyJ they either 

shelter under the bare rock or live on the rock sheltered by 

sea-weed. They are the true "klipfiah" or the Cape coast. 

Another t-ype ot rocky habitat is ute4 by Qhor&s2chtsmu1 
4aPtta, the aucker•tish, which clings on to rocky taees by means 

of its powerful vantral sucker. This sucker is auft1a1ently 

powerful to prevent its being dislodged by the most powerful 

waves and thus it is otten found adhering to the naked roek in 

the lover intertidal zone•• In these casea it is vondertully 

oamoutla1ed with aottled brownish colours to resemble its sub• 

stratum. This fish also sometimes found in pools under sea-wee4 

but again the algae is merel7 incidental to the pool and fish 

is always adhering to the rook beneath. In the lower wave-

washed area a sucker~t1sh is often washed on to a rock by a wave, 

where it clings for a while, finally returning to the sea by anoth• 
Ol' 

er waTe/droppinc otf trom the rock back into the•••• It can live 

tor a long while out ot the water, as muoh as the interval between 

two tides (Smith 191+9). 

Other tiah which live 1n chiefly rlt:P hab1t'1ts at point• 
;,\;~,.,,, 

from the lower Balanoid downwards are Q,2,WV,f tSUPl1P1tu1 and 

_. 



-1+6· 

;, tDPlt and to a lwaer extent •• aeen in thia survey, llltDUW 

QQtDl:tll and Q;J.iqgs rgbustu1. !he two tirat mentioned are quite 

otten found among atones at the bottom• ot pools 6r 1n aan47 pool• 

alone the West side of the Peniaula. The laat two are inhab1• 

tanta of deeper vate~, but it 11 probable that they, too, live 

among rocky environment. 

The other ... bers.< ct the perm.anent component are forms whioh 

live among weeds, frequently at some distance from th.a rook•, pro• 

vided that the algae is thick encugh to conceal them adequately. 

They are the moat brilliantly coloured of the Cape intertidal 

fish and often have transparent patches in the fins to enable 

them to resemble sea-weed more efficiently. They are usuall7 

very sluggish, and live almost exclusively on those very small 

animals which abound 1n the sea-weed which they frequent, such 

as amphipods and isopods. Aa tar as their vertical d1atr1• 

but1on is conoern•4t they are exclu.sively to be found in the 

weedy pools, channels and ledges of the Cochlear sone and sub­

littoral tringe. 

Such tish, at the Cape Peninsula, are M:nsPi!I htterodQA, 
Myxoc\~ C.l,n.u~ 

IDll&nl DI, KDtill tw:etP, YJ\11D11 ~EIYicr11tet:s1 and 

IJ:x941! ~£191\;tPQliDI• Only one specimen ot MY:JQ411 b1terdo; 
(SJ11• k•VIHI lllliDi1> wast ound 1n a pool in the lower Coohlear 

containing ohietl7 lllmr!I gu1c1ter1. Gilchrist and Thom.psoa 

(1910•, however, record this species as to be found "in weedy 

tidal pools, especially those 1n which the green, 'sea-era••• 
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oooura.• (p. 222~. !he green•aea grass• referred to 1a probabl7 

CaulttPI llgglat&• Thia species was tound to be very agile. 

MZIR4ea mBI lives almost entirel7 among the trends and branch•• 

ot kvm,11 &1om1nt1 t and is also tound among SU.urtw Dsl&l.1 
and other Oicartina species. When remOYed trom th••• its oolO'ilJ' 

was tound to resemble the alga 1n every detail. Q~gart2DI and 

hllt!RP1B is very abundant around low tide mark, Jdp;q;enai& species 

extending to well below 11W tide mark, and apart from the above 

specie•, MXIR411 tllaPllll and Htgqtea )raqbJ:Q!Rnl.WS were touncl 

among it. IDRsl!I fJalSDII haa al.so been found sheltering in the 

tron4• or lltUfSJ\l' l;ongifg\1g. If, )DchYgephalJJ.a ha8 been round 

1n Q1car:t&na beds in the sublittoral !tinge. 

It oan thus be seen that among the parmanent intetrtidal tiah 

populations there exist a wide range ot d1tterent habitats. It 

is well known that in any b1ocoenos1s there exist a number ot ditt• 

erent biotopes which are normally all occupied and tor which there 

11 normally a coed deal of ooapetition. In the biocoenos1s ot 1be 

sea shore the fish form a diatinctiYe though by no mean• an entire 

part of the population. While it was not possible in thi1 nr­

ve7 to go into all the biological factors affecting the ecologi• 

oal position of the fish their position as intermediates, forming 

both predator• and pre7, is interesting and may be remarked. upoa, 

2. b:wt,rx ram,~ 
In pr'J~I•, theae illtertidal t1ah ton an interm4e1'te 
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group, prey1Dc upon amaller animals 1a the intertidal zone and 

theaeelYe1 bein& preye4 on by larger torma, .not baloacin& to 

the intertidal sone proper, but coming in trom the deeper waters 

otf••hore when the t14e 1s high. 

It is probable that moat ot the 1ntert14al t1sh1 and parti• 

cularly the Clinlds, are eaten by bigger tiah and birds when oppor­

tunity ar1•••1 the du1kera(Pha1,qro1atM) are atatee4 by B14en 

(1930) to •t klt,nall on oooaaion, and no doubt they are the 

prey ot other sea birda as well. Many tiah teed on Cl1nid11 

Biden (loe. cit.) 1tatea that one ot the beat baits for the Red. 

ateev,bras (Petru• rupestr1a) are kliptiah auoh aa Qlimy IJlRIZ• 

,ai;1.3.gau1. 
the Cl1nids and. other intertidal fish are themselves predators 

of ll&llJ' emaller •n1mala', as has been a een, allC1 as they are ver, 

numerous the7 :am.st be a very important elaent in the control of 

the n:mnbera ot their chiet food animals, 1.e., upbipoda and 1ao• 

pods, and of maza,.f>! the other s-.11 animals ot the 1nter•t1dal 

zone. They are probably the chief ~edato~• or aaphipoda and 

1sopods, since th••• appear to be the staple diet of all juveniles 

ot these Jpeoies with the solitary exception ot Qll!9ilochisav.~ 

sl!D~II• TheJ toz,a a lara• percentage ot the tood ot most 

ot the adult t1ah, while the adults of M,xo4ea species, auoh aa 

lmsltl DI and IDlsltl tiara, appear to • at praet1call7 noth1n& 

•l••· 
In this respect it is probable that the protective ooloratiaa 
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ao ohal'aoteriatio ot the•• little tlah •erY•• two purpo•••, tbat 

ot eono..is.n, the tiah troll ita en.ate•, 'Whieh are numerous and 

1'ar1ed, an4 alao ot eonoeal.tnc it hoa it• toodt In the•• ot 

IIXldU m tn ... ,1., the flab 11••• aac,aa the wanol\ .. ud 

hoad• ot •• weed and it 1• ao *Utull.J" ouaodlaced that 1t 

nat ap,-r to be • part of the w eect not only to lart• tiah &114 

other• eaem1e• oonatantl:, in it• vt.oin.ity in the aublithfflt bat 

al•• to the very -•rou• upb1po4a and isopoda that onwl on 

the al.ca• and vhloh tora the alaoat exolu1ive tood ot thia apeot ... 

cr1a. 1•>• 
The most abundant •inal• apeciea ot intertidal tiah 1n ,he 

c.,;1'\ ... ,~ 
Dalano.ld zone 1• probabl7 the rook•fteq11ent1nc Bl118fWil!D 

1a,taiM1, ant ainoe over a quatter ot the food tound 1n the. 

atomaoh ot tbia · tiah oon.l•t• ot l>lt\•, IJtt btamaele 1•1• 1t la 

likely that th1a apeoiea exert• a o6md.4e:nble intlunoe o-nr 

the nwcber• or bana.olea pNaent, an.d. net be one of its ehtet 

en•1••• ... even 11 the barnaole doea not die trom shock a 

ataJ"RtlOll ltetore the lea• are regeneiated, it• nonal aet1v1t1ea 

••ch a• rate ot reproduotion and rate ot ,~ovth m\1at be ooaa14 ... 

abl7 reta..._ 

PerbApa to• l•••v 4-pti the auok..,tuh encl larger Clin14a 

b&ve aome Wluenoe OVft' the Blllll>aa ot catl'Opocl• 1n their area• 
C.hn\.l..S 

and IU.aa. aamU.'9111 and Bm!Milml ,a~t1Mu IIIMft be 

ad.4.S to tu alr•47 JMDerou pr.atora ot juvenile lllllllet and 

oth•• J'011Q1 tiall. 
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Lltu:IJ. 111tJ:.in1«1a. 
Some remark• on the lateral distribution of the intertidal 

t1ah toun4 1n th1• 8UJ"f7 are 1n plaoe here, sinee this diatri• 

but1on 1a ot interest in two respects. P1rat, the question ariaea 

as to how the diatribution ot the intertidal ti•ht the fenanent 

oaponent ot thia paper, tits 1n with what ia known about the 

lateral distribution ot the intertidal fauna. Secondl7, it baa 

been 1hovn 1n Part II ot this paper that the Olinidae, forming a 

major portion ot the Cape intertidal tiah, a re elearl7 divided in• 

to ecological aub•genera, the flU••tion arises as to whether there 

ia 8.117 geolJ"aphical replacement or species groupa(AJ:~!Ritli!tl 

bot nbapeciea (Jlaasenkreise). A creat deal more, however, haa 

to be known about the relative abundance ot individuals ot ditter• 

ent species, and ot the ecology ot intertidal fishes, before these 

questions, particularly the second, can be answered with aoeu.rao7. 

As Stephenson, (191+1+) points out, the extreme distribution ot a 

species does not give a complete idea or the ecological effective• 

ness ot the speoiea, since this effect will be greateat where the 

species is moat abundant, and, as it dies out tovaria the end ct 

its range, a tev individuals or• species may be recorded troa a 

locality but its ecolog1oal etteet on the population aa a whole 

at that point will be negligible. Its plaoe 1n the ecological 

scheme ot thine• will b&Te been taken bv another species. 

Further, the study ot a nuaber of specie• in one area gives no 

idea ot their distribution round the eoaat, so that this paper• 

dealina ent1J'ely with the Cape Peninsula, is almost useless troa 
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the point of vi.v ot the lateral d1atr1but1on of th• 1ntert14al. 

tlah. Hcnre'ffl"t ••• Ntll&fta ean be added to the observation.a al• 

r•q ••• oa. the aub3eot. 

At a nnlt ot the extenaiff work done on the 1ntert1dal 

regloa ot the South African aoast .. a whole, Stephenson (1947) 

ur1ffa at th• renlt tb&t the 1ntert14al population MJ be difl• 

ded into tour reciona (1'11. 1+)1 

1) A n'btrop1oal popu1a,1on of latal, .lnol'lldinl many Indo-hellft.e 

•PM1 .. tr01i \he llortb, ul4 a tfN en4e1ea. Thia aeotion goea 
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the i,oint of vlw ot the lateral d1•tr1but1ea ot the 1ntert14a1 

flab.. llowfl'er, ••• Nll&fta oan be a4dect to the c'beervattona al­

••dJ ••• OD. tbe aub3eot. 

A• a nnlt ot the atenaS:n work 4on• on the 1ntert1dal 

recloa ot the South African aoaat u a whole, Stephenaon (1947) 

arrlfta at the ftftlt tbat the 1ntert14al pop.tlat1on may be difl• 

4M into tov nciona (r11. 1+)1 

1) A n1-trop1oal pepulat1on ot Bat.al, inol1141al maJ17 lndo-heUie 

a,.01ea frOID \he Wonb, ul4 • ttN ende1ea. Thie aMtion eo-• 
down tbe ooaat allloat ••tar•• .Be.at Lon4cm. 

I) .l ~pua.t.• ... t.ioa ot \he South CN.nt crnrlap.plq t!ae 

t1rat .. otioa to the Jilerth or 1te range, and with ita P'U'••t tom 

between Qape Agulhar, aad Algoa 'BAJ'• Some s-epreaentativea OGftl' 

on the louth.w••t side. 

3) A. ool4•ttllJ)erat• afft1on with 1ta hea4tl.28*t•ra on the Sev.1*­

Weat ooaat, twlly O't'8J!'1app1nc on the trop1oal Weat Atl'1oaa ta.ua, 

and at•n41na in 4Sminiahe4 roa Eut ot the C&pe approximatdf' to 

Cape .A.,ulhaa. 

lt~ & Mrtaln munber of apeoiea ocour ttound the whole ooa,t &Mare 

tb\la •••••• to all three of the above populat1oaa. 

!he mtert14al popU].atioa ot the Cape Pen1.I.Mrula oceup1•• in 

JDaD7 •78 an Satermtd.iate pc,sition. The western part 1n the r .. a in 

lteleng• to oatep17 J, vb.iah alao 1• well represented in Fala• la.7 

to tb.e laat of the Penlml'llla. w..,.._teapera te a peed... u• ai.e '8 

\e fO\UMI 1n Palaa ..... pankularly 1n \he Rortb-Weatem co,..... 
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ot it, between Muisenberg and Kalk Ba7, which, beoauae ot vinda 

and o,uai,enta, has a hi1her average temperature than the rest ot 

the ba7 (laaae 1937a). Here the cold-temperate tol'lla reoeive a 

severe check and vara•temperate species are found. Here alao 

vaa done moat ot the coll .. tin& ot tiehea durinc the present aur • 
.,..,. 

Saith (191+6) ha1 collect_. Clinids and other intertidal tisll 

very extenaivel7 roun.ct the South Atr1oan coast, and the ver, val• 

11.able re,ui,ta trom thia work have been coaented on b7 Stephenaoa 

(19't?), who ahov bow well the lateral d1str1but1on of the Clin• 

14ae agrees with the above oonoept of the South African inter• 

tidal region. Further work by Smith (191+9) haa modified the 

19lto position to some extent and the data or Clinid 41atribut1oa 

•• g1•en 'by laith (lee. cit.) lat 8 are kaewn. :from short atretches 

,.T ~. •••*-!t~.:-'biainlt South•kat coast) s These are• Q;l.a.&I 111:Vi• 

11:&1:a&u, SC, ua.i,1, Q, uitM•• R, l.11i111M11, 11at111 u,11.1, 
G.mUl9l.il.v rptJapd;ltJ1Wh 9l.'9SUWDI biDQtQIRI and ltDPPRA:l.Wll 

DAI&• Dariq the present work it has been found that Ql,ipf 

kttkt:i:•t.a!;u.~ previou1l7 only known from Fala• Bay occurs alao 

in Table Ba7. I oeeur solely 1n the oold•teinperate &one, vis, 

Cl&PI IPI\I and Ge IIJIIWDI• 3 are subtropical, n81lel7 Ql&Jml 
UoU, tll.D.al mtp.ttw,is and I, lagent11. Of the raa1n4er 3 
occur al.moat right ro11n4 the coast an.4 thua belong to oategOJ7 ~. 

!he•• are QlinU 1u111&J..w11, G, uru111 and lliDdtl bUtndtll• 
The r ema1n1na -12 beloq to the South•Ba•t coaponent, naa•11't 
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c;ia.nu MP1u11, g, P1Dli1, ;, tRAli1tris1, c,, 1tr1atua, c,. tillKlll 

c, 1et\1ia11, Q, ril>B1tu1, c, xen»1£ri1, MZJQ411 braqAIS11»JM.i11 
latlUrJPh l,81 and. la, DID, 

When these Clinid distributions are examined as a whole, this 

being 1nc1dentally greatly tac111tated by the exce1lent distribution 

ehart given by Smith, aome intereating general facts become apparent. 

Smith (1947, 1949) that the Cl1n1dae oame to South Atrioa as a re• 

sult of invasions from the South and South-west, during a colder 

geological age than the present. While this suppositi•n ia pro­

bably oorreet, the preaent da7 South Af'riean Clinidae have un­

doubtedly colonized the warm-temperate and varmenr coaata rather 

than the colder South-west coast. Of' the 20 widely distributed 

apeoiea 12 belong to this wan tempel,ate fauna, as against onl7 2 

cold-temperate torma. 3 are ubiquitous and 3 sub-tr6pical. 

Of the 8 known trom short stretches of ooaat onl7 one(Xenopocli• 

DU a.di) is found in the oold water to the West or Cape Point, 

all the others being round around the Cape Peninsula or well to 

the Bast or it. 

Another 1ntereat1.ng point is that the trend in the genus 

M7Xodea is towarta the tropical. Only one ot the 8 members ot 

thia genua penetrate• to the West past Cape Points this is t1DS411 

battr.PAsaa which has been reeor.ded from Port Nolloth(Smith 19~9) 

It 1a •11J:df1oant that this fish has also the greatest geo1raphi• 

cal range et &111' South African Clinid1 being found also beyond 

Lourenco Marques. Untortunatel7 little is llnovn about ita re­

lative abundance at any point• I have not found it c0111Ron 1n 



.,,-
1Pal1e Ba7 and have never taken it in Table 11&7. It •headquarter••, 

to bOTrev an expression from Stephenson are probably along the 

East coast. Two ~.t1:9~es species, Ma mtAttli! and It laurent1i, 
both in tne subgf1nus (L.aJ2r9cJJ:nu1), are subtropical category l 

forms, while only one CJ.UU:1§ epeoies,(C 1 wogcLt) is known to ha'Ye pen• 

etrated North of Durban. 

Thus the South Atriean Clinidae are mainly cold-temperate 

forms, extending to a small extent up the West coe..st·and to a 

greater extent up the East Coast, particularly in the case ot the 

genus l-'yxodes. None are recorded fro;n Beira., the reason prob-

atly being that penetratton tnto the tropios becomes increasingly 

diffiault as 1.ncree.sing competition from Indo-Paci:fic intertidal 

forms such as Elennies and Chromids, 1s found. 

The replacement of one species by another in the same ecolo­

gical niehe within the range of the C11n1dae probably occurs to 

some extent, but 1nsutf1c1ent is known about the ecology of the 

group for any definite pronouncement to be made. 

With t,eterence to the non-Clinid intertidal fish found during 

tht survey, namely Cb9risogh,1,smua d~ntg, G9]?4µs nydieeps and 

Blennius cornutus, theae are all endemic species and are widespread, 

belonging to Stephenson•s 4th eate1ory. They have all be round 

from well up the ... t coast right around to Durban and beyond 

(Smith 1949). 
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PAM' II. A Qln,rias; l\!nl1sm o{ tae lUlAX !(11,ni41t, 

Introcluoto17. 

The Clinidae have r eeently been syatematica.lly reville4 by 

Smith (19>+6), who, by a study ~urely or the morphological diff­

erences exhibited by the various speoies of the group, has divided 

them into a number of different genera. The separation o~ this 

highly specialised family of littoral fish into such a large num­

ber ot different genera is, in my v1ew~ustitied. 

It is unnecessary 1n that the polymorphism axhillited b7 

every member of this closely related group is so wide from specie• 

to species that most of the dif'ferenoes are not worthy of generio 

distinction, As Norman(l931) puts it: "The value of a partirular 

merphologioal character, whether 1t be the form of the r1.aa, the 

structure of the scales, or the colour pattern, differs enormoualy 

in diff'erent families or orders, and a character whieh s ervea to 

distinguish two species of, say, Cy-prinids, may be of sufficient 

importance to separate two genera of Cichlids.A (p. 367). As I 

shall show, the only ~orpholcgical characters of generic iLlport­

anee link up extremely well with the ecology ot the group, and 

form a broad natural cleavage within th~ :family into two ma.in 

genera, with the exception of one or t~o rare and little-known 

species. 

Fine geaario splitting is also u;:ijustified because it tends 

to minimize the natural relationships which exist between vario\18 

groups of animals. The science or systematics has.., "':-::.r:r real 
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1mportanee apart trom its classificatory value, which is to 1nd1• 

eate the relations between animals. Thia is ot extreme illportanee 

in ecolog1oal,phya1olog1aal, genetioal and evolution&l"T aapeote ot 

biology. To discover that two obviously very closely related ani­

mals have two entirely different speoitie names adds d1tt1oult1ea 

to workers 1n these tiel••, who, b7 the nature ot their work, 

oannot expect to have specialist knowledge or all the animals with 

vh1eh they have to deal. This point will be returned to later. 

larlier Oenerie Ditterentiation. 

The Ol1n1.dae have not been neglected by systematista. 

Du.ring the past forty years no leas than three attemps at classi• 

t1eations the South A.trican members or the group have been made, 

none or which are entirely satisfactory. The reason for this 

lies 1n the tact that they are among the nioat polymorphich ot 

ti.ah••• and that hitherto very little has been known of their 

ecology. Very aiailar 1n the main, they possess nevertheless a 

host ot minor ditterenoea in their external features which makes 

tha a ver, pu.szling group to deal uth systematioall7. The na­

ber ot dorsal apinee, tor instance, uauaall7 ao very oonstant 

within 1enera and even families, here varies to such an extent 

even between individuals ot the same species as to 11111'• it quite 

uaele1a cbaraeterietio on which to base generic d1tterenoea. 

The same appli•• to soale counts, relative body :measurements, 

n1111bera ot anal and dorsal rays, teeth, the presence of abaenoe 

of a dorsal crest aa4 la141l'&l line deta1la. A11 th••• Y&1'7 •• 
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neh 1n our 28 species that they cannot individually be taken to 

represent ditterences ot generic rank. 

A.a a msult ot this bew1lclering morphological complexity of 

the Clinida the history ot the systematics ot the South African 

group has been one of the progressive splitting ot the species 

into more and more genera. The first systematic description ot 

the South Atr1oan forms, that ot Gilchrist and Thompson(l908}t 

ignored genera proposed by earlier worker•, such as Qirrh1\AtbJMI 
Cuv1er{l817) and E1tr1it1l Ogilb7(l88~), and grouped them all 

~ 

in the genus Cling CUv1er(1817) ot the family Blennidae, with 

the single exception of Ot11t1GtPI mept1lts, which they separated 

aa Q,tit\icepf Risso on account of the ~rest formed by the first 

three dorsal spines. 

The separation of the group into a family away fttom the 

Blennidae, well justitiecl by the structu.re ot the teeth, and the 

viv1par1t7 of the Clinid.ae as distinct from the oviparity or the 

Blennies, as well as other fet4tures, was done by Barnard(l927) who 

d1v14ecl the Clinidae into three genna and grouped them, with three 

less closely rtlated genera, into the family Clinidae. The 

three latter genera have been quite justifiably been given tamil7 

rank by Sm1th(l9~9) and do not coaoern the present discussion. 

Barnard'• three Clinid genera veret £l.4RPI Cuv., including moat 

ot the torma, Eetrait11 Ogilb7, including thlaee orested species, 

and ClinQJ29ru• Barnard(loc. cit.). Baraart created thia latter 

1enu1 to accomodate Clinoporua biporosus(G & T), with a laterll 
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lln.e ot alternate double pores, Barnard rem0Ye1 C;tifticeu 
mentalia o. & '• into Petraitea, which he relllirka la •Mal'cel7 

411tinct trom Cllnua.l Be make• a point, which will be mentioned 

againt that the membrane trom the 3rd spine reaches the 'base of the 

~thy it is therefore questionable whether the crest can be described 

as reall7 separate cfrom. thereat or the tin. In Crittiee11 the 

t1rst three spines are clearly separate trom the rest. His genua 

Ql&PoPRrU.1., based on lateral line differences, appear• difficult to 

uphold considering the variety or torm to be found in the lateral 

line or other species placed by him all in the one genus Q,IDII• 
A• Sm1th(l937) remarks there are grounds ror generic distinction 

betweenClinid species at least as valid as those accepted b7 

Barnard tor genera such as 2J.,"1QJ?.9r:18 and. P1trait§f• In m7 view 

all these grounds merit subgeneric distinction at the moat. 

Barnard later(l935) plaeed a newly discovered species(Q.1.mago-

llQlUI P!,Dl1a Barnard) into a new genus (Ccl.W99P9W) alao b;y 

virtue of lateral line difterneces, 

The group wae agiln revised by Smith(l9>+6) who baa differen­

tiated 28 South Af'rioan species about the Yal14it7 ot which there 

ia no question. Smith makes the point that Barnard's~ genera 

are arbitrarily defined that there are other genera equall7 •• 

~14 which have been neglected by himt Saith revived; Cf.Iller& 

propoaea b7 ol4er workers, nameI71 ~l!l,r)N.a Cuvier (1817), 

UtDDIRPllll hainson, (1839), P11rtbl.i,tnu Gill (1860), 

DJ.wt,091,y• Gill (1860) and MD9411 CUvier(l829), out ot the 
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5'0 odd genera that have been proposed for this tamily in the past 

(Jordan 1913)1 and proposes 7 new onea ot hi£ own. The seven 

Dft ones aret MJmt!MittJ.1&1, B,l,tpn,pmigl, E:i.a.oMiraV.St LlbJ:2cl,:J.mllt 

Pa!All&PII• AJJ&atoql1QI and..Jep9;2AJ.inll• Adding Barnard'•~ 

genera to this total, Smith thus subdivides the 28 speo1es of the 

taa1l7 into 16 genera, or which no lees than 8 are monotyp1c. 

The oharaoteristics on which Smith bases his generic differ-

t

,. 
I 

I 
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enoes 4o aot appear to be as clear-cut as he assumes. While fl 

certain groups in the famil7 may fall together to some degree, such ~! 
as similarity of body shape or the presence or a crest or incised 

membrane, these differences do not appear to be of generic rank, 

but to be •t most sub-generic, because such variations are 1n small 

morphological details, not consistent through the group, and not 

as important as the morphological and ecological differences that 

divided the family into two main groups. This is the more 1tr1k• 

in& w'llen the tamily is examined as a. whole, when their fundamental 

similarities are at one• obvious. Such differences as the poss• 

ession of a dorsal crest are 1rogressive from one to the other 

throughout the group. The matter ot the dorsal orest is really 

a question of the elongation of the first three spines and/or the 

depth of the :l.nci•ion behind tho third spine. At the greate1t 

depth ot the inoiaion the first three spines are separate from the 

reat of the tinJ the best example ot complete aeparation in our 

Cl1n141 is seen in the new speeiea IIAPV294~1 kQSAi• In other 

speolea there is euoh variation between complete separation and 

fl 
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ditterent t•ll"••• ot oonnect1on from species to species, sueh •• 

in Cliall rczln1tu1 and Cling& auperei1iosu1, ODJ&thalmolqphll 
' J.IJ;ipennt1, A, IMI an4 Q• 111111 and BJ.enpS1111D1 taur,as and 

B. eotto14••• and indeed between 1nd1Y1dllala ot the._.. species, 

such •• Q1SBI· UPMP321Mll1• 'lfhich possesses so variable a crest as 

· ,o Ul4110• GIJotalttat~,-.nd::ftoaaps9n ·\.t Wt'ennt1at• one t1P• ot 

oreat. aa a new speeies(Cl11J1i 91:P1tus), that this should not 

in a117 case be taken aa being ot generic sianiticance. There 

are no consistent.. morphologieal -J:!tfe.rer..~ea throughout the ,roup 

save onl.7 to• the presence o• absence of an orbital tentacle and 

th~ size of themouth, whether broad, with relatively massive 

jaws, or narrow and frail with relatively delicate jaws. A tew 

example• trom Smith's general will illustrate th18. 

Por ~ple, the genus Qirrilal:dlil was held to be genericall.J' 

distinct by Cuvier because girJ'li.barbys capensis possesses 

barbels round the mouth, but it agrees so closely with other 

Cl1n1dae in other respects that this feature alone is not ot gen­

erio value• L1J2rocl1Pns ment111s has a long skinny flap on 

• the lower lip, which ditterentiates it trom L1b[ogi1nu1 iaur1nt&1 
but Saith has correctly not considered this to be a.generic dift• 

erenoe between these two species. In the same vay, the barbels of 

GlrtDltbl •WNtf are also not ot generic importance, when the 

a11l1lar1t1e1 \e~ this tiah and other Clinua species, such as 

l:L&alnail IMUl.J.1r11, CU,ms IRRtfsiliqsus and bDtn2'11PPs• 
~· • tlr11li1 are considered. 
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The oharactera ot the genus ci&PYI Cuvier as given by Smith 

(191+6) area "A tentacle. over the eye. A marked anterior c~est 

in dorsal r1n, not detached, the membrane between the 3rd and 4th 

spines 1no1,ed. Genotype Qlinns s~1et;iliosu1 (Linn., 

lhirRtir-eljt!oAf c6'1d ·app1T~J'' well t~ lltPA'-aSjui·""1
•• 

taurlta. '?he lateral line 1n D, tur»I and ClSD:u• robuaa, 
agree very well. The crest mentioned is very marked(though very 

varia'ila) 1n QJ:1nus 1up1;rcilj,9sus, but is not oevelopen to nearl7 

the same extent 1n Q11R,g ;rqtmsty. A specimen of the latter 1n 

my possession, 15 inches long, has scarcely any crest, a small 

:f.ncision in the l'll)tnbr~.r.e only being present, as it is in BlMQ1o • 

m1Jms t1uru1 and 1n numerous other Cl1nid spedies. Por instance, 

OJm,thalJpolophil IDlll. possesses a well-marked incision, while 2• 
AA\UB1DltHI bas none. The supraorbital ridge 1s at least aa 

strongl7 developed in Ql1PYI rQ)>y@~us as it is 1n the BltAD19m2a»f 
s;ottgi4fs, yet it is mentioned as being of generic importance 1n 

the genus Bleonismimu1, but ignored in the specific description 

of Clinus robustus. In the massiveness of the head Cl2Jnll 
't2Jmstu1 resembles Blenni9mµ,.us spec19s far maee than it doea 

gi1nu1 IJ1UllQilios»,1t Again, the 3-rayed ventral rins oa 
C;lin.11 r9bgatu1 is feund also in both species ot BJ.11.Y?J:om1u,. 

never 1n c, IYRttPi11csus. In spite of all this, the resemblance 

between Ql3Pl31 rohu1t11s and c, sppers;111gsuf are so marked as to 

1UUU Smith to put them into the 8ute<4enua: and IUIPPiaa,m, 

t1Jll"lll and l, a,ott2i411 into another. The habitat of all four 

Ii 
i 
,!I 
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8peo1ea ia 1dent1eai, though each species varies in ita aonat1on 

on the shore and its lateral diattibution. In m1 view the ditt­

erencea between the tour are not vothy ot ditterentiation into 

two separate genera. 

The genus llll:l!DRA•"'11• Smith is separated trom B~IQQieJUJil 
lvalnson onl1 because thelltter poaseases scaly oheeka and the 

former has only one dorsal ray. Though these differences are con-

1tant they, considering the ptlym.orphism or the group, scarcely 

warrant generie rank. The habits ot all three species ot both 

genera, living under stones and amongst rubble at the bottom ot 

pools, are identical. The genus Bltnn12Pbi1 as originally des• 

oi-1bed by Swa1nson(l839), tor 1'l,IM!ophis .tnGillar11, visa 

•oviparous, anguilliformJ boty lengthened, aubcyl1ndr1calf dorsal 

and anal fins low and equalJ profile neatly rect111near1 head 

crested; teeth velvel•l1ke, the exterior strongest, dorsal fin 

attached to the caudal, which is rounded! ventrals of 3 rays nearlJ' 

as long as the pectoral••" (p. 2'76) 1 fits Mut1smrpc1.ma1 d.Q111111 

3uat as well as it does J!ltM&RRhis 1,ng11jJJ..1ris and D, at;riat»aJ 
it applies exaotl7 to none of the three. In m7 view, h01revert 

there 1a no real Juat1tioation tor separating any or these tona• 

vUh orb1kl tent.Ues':from the genus (Cl:inuf• A progressive •long• 

ation ot tol"JI can be traced through thie sub-family ot Sm1th11 

trom the thicker and robust shape ot Qlt.UJ.UI ER\?lMltJal on the one 

hand, through ian•, eetto1;11, s,aneu.Uios;u, rn., a&lliMtua, 
l!t1tisri1:tatu, OIPIDl11 and so on to the extreme length an4 
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tlattening or 1Ar11BR1l.1Dlt a;r11111 and 11.tBa3aRllll IPll&illtt•I 
on the other, withouc being able to draw a ole&J" dividing line 

anywhere. fll.la, with the virtual Smpoa•Ollit7 ot finding 

la.re•, clear-cut and oona1atent morl)bological and eololog!cal 

41tt•r•no•• in the 1roup1 inoltnea one to the nev that here w 

have a serlea or 1peolea, progr88s1Yely vary1z1a'lattera ot mtter­

nal abape, •1•• ot orest, etc, within a single large gelt'~a. With• 

1n thia genus.there 1r.a7 occur groupa the morphological and NO• 

logioal difterenoes between wh1oh being aubgenerlo in value. 

The aame 1a round when examining the genera in Smith'• aubtam• 

117 *1'1• IIIP4'91&• lere again gener1o ortter1a are basea on slight 

morpholcgieal d1ttereneea. Dl.lW.IM!llJ.rml Gill ia_separat-4 hom 

aim1lal" torma simplJ' beoause ot the tact that the 4oraal ra7a 

are much longer than the s~1nee 1.Jrnmediatel7 anterior to th8Bt 

tbia 1111q t.he only o:riterion 1n Sm1th1 • deaer1ptloa ot the 1enu1 

whioh 41.tters from other genera. Th1a lengthening or the doraal 

n7a !a .._btldly •ery: etr1k1ng when a apeaillen ot lltDDaeelatall 
1t1,a u e.JCat'\ined alone, but a abtilar state ot arraira en.eta, 

albeit to a lesser •tent, in bl.Ball, HDH•I• laUWJ.lat and 
the 

ean1l&ltll• lndU and EIIARSIDII are aeparate4 only 't>y/fMt 

that bul'1111 haa I band• ot teeth in •ch 3aw, MIIPU&. onl7 w. 

the~ cellffle obuaetela .... 11•• t,,- 8a1tb are motl.J' 14eati• 

eal. Both h11 cenen are monotyp:lo 1n th18 e0'1lltry. 8-ith men­

tieu the exlatenee ot other M)-xodea epeol•• pr-esurnabiy E. viri<'is 



-''· °'"'•• 1n South ... eriea, but he can, with 111 tine splitting of 

genera, 1oaroel7 expect to t1n4 repreaentati••• or the same genus 

an ocean ava1 when he separates two au.~h closely allied rorm.s 

living side b7 •14•• I doubt also whether the teeth ditterenoea 

are worthy tc rank•• criteria ot generio aigniticanoe. The 

teeth ol OJ.iDV suuero1110,ma and. Cl'1ffl& t.olm•tn•, a re pract1ca117 

as ditterent. According to Barnard (1927) Ca £glmatn1 haa"a 

broad row ot smaller teeth behind the tront row 1n both jaws and 

a broad 1Jand on the vomer", while. C, IHR§tlUlull has •an oute:r 

row ot strong teeth on both jaws with smaller ones behind, a 

ourved batul on vomer•. Both li92m&mul mBI and H:o&A411 ,tuaorua 
h&Ye no teeth on the vomer1 they are the only Ol1nid fish with no 

Yomer1ne teeth. The co1111on lack or vomeriil.8 teeth 1n these two 

apeeiea is aa '1'&114 :a·reason tor placing th• 1n one genus b7 

themselves as are the maxillary teeth differences on which they 

are separate4 into two geneea by Smith. 

Tllia illustrates the tntility or attempting to divide the 

Clin.14ae by morphological characteristios alone. Any attempt 

to divide any large assembla1e of the 1nn1111e.rable organisms ot 

lature into watertight compartments purely on muse1111 charaoterl1• 

ties must neeeasarilJ be unaat1stactory1 since certain groups 

within that assemblage inevitably have charaoter1st1c1 resiatina 

auoh a.rbitra7 d1Tiaion based )IIIN1·oa morpholo1ieal ditterene••• 

lmith'a aonocraph ot the South African tisbes(l9~9), excellent 

thouch it 1a in nearly- ever7 way, ie u.,atiafactory 1n this r••· 
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peot. Though museum characteristics in moat cases answer well, 

1n some cases they do not,. as tor instance 1n the Clinidae. 

The Clinidae pro~1de a good example or relationship 1n a 

natural group, their similarities are overwhelming, and yet the7 

exhibit a high degree of individual differentiation throughout 

tre group. The answer tot~~ ~roble~ 1s to be found by eonsider• 

1ng the group from the evolutionary aspect. They are obviousl7 

a group on which natural selection has acted and is acting intense• 

17 in separating them into special niches in their environment. 

This environmental pressure has resulted in the specialisation ot 

species to different environments, oft'tm. a11azingl7 restricted. 

The habitat or lJ!cmaiJm!I mu1 is almost o:>mpletely restricted to 

the fronds and branches of th• algae G1gart1na and ',al'ttlu1i•l7 

L.t.lU'ID91.I fits zonation, 1n False Bay corresponds very closely 

with that of the latter weed. It~ probable that the habitats 

ot other species 1s equally restricted. 

Bnvil"onmental pressure has thus differentiated these forms 

into distinct and highly specialiaed species, occupying many bio• 

topes on the shore. They are a group naturally aivided, not into 

subspecies as are many birds and insects, but into groups ot su,­
genera. 'Rensch {1'?38) has called Att1n}qeis1 those group• ot 

species which replace each other geographically. Huxley (l94o) 

has translated this term to mean a geographical subgenua. While 

our Cl1n1da do not, as far as is known, form geogr,phlcal sub• 

genera they certainly do form ecological subgenera. They do 
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replaoe each other ecologicall1, each to its own habitat, formin& 

subgeneric groups which, 1n turn, are united under two broad t1P•• 

ot habitat., forming subgeneric groups whioh, 1n turn, are united 
~ 

under two broad tJpes or habitat, weed-haunting torms and rock• 

haunting forms. As these two ecological general differences 

are strikingly correlated with the two ma~or morphologic/al dirt• 

erences, large or small mouth and presence or absence ot orbital 

tentacles, this appears to be an excellent generic d1st1not1on. 

Some ot the species will, I feel confident, be revealed by 

further work to possess within the specific group what H11Xle, 

(1938) has called ql1nep 1 or the progressive variation of some 

character of characters with goographieal distribution, 8ueh a 

cline almost certainly exists with reference to the doraal oreat 

or MliJllf sumu·21=11q111,1. &mith(l935) mentions that the cr••t 

grow• pro1ressi-el7 longer the further along the East coast the 

species is found. .A. cline relating to the dorsal crest ia prob­

abl7 also present in estuarine forms, depending on the salinity 

ot the habitat. 

lvolution ot these forms has probabl7 resulted 1n the fo:rmatiea 

of subgenera in the group; all through the croup oertain small 

differences ean be seen behind the obvious ••lationship. It 1• 

theae ditterences that have exercised the ainda or systemati•t•, 

leading them to the vain attempt to suWlviu the f'am117 at,pbologi• 

oally, w1tbo\1t reference to the eeol~1ieal, physiologl-.1 and gen .. 

tical chart.ctera whieh ara probabl7 la the background. It 1s ot 
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no practical use to fasten on to these differences and elevate 

them to generic importance. As B\'lxl.,. (1940) pUts it. 

•!he all•too-oommon practice or splitting genera until many 
' ,' 1')0 

are mo$ypie defeats one of the main aims of LiJma .... great in• 

Tention. The Sllbgenu••••••• is the proper category tor such 

4eta1led classitioation. We thus should hormally recognise as 

our ideal a quadrinomial s,stem, Genus and species will be the 

categories normally used by the general zoologist, while subgenua 

and subspecies are needed for tnll!Oeuracy and are essential 

tor certain ·purposes. Subgenefa indicate att1n1t1es of specie• 

within genera, while subspecies detine geograp~1cal or physiolog• 

1ca1 differentiations, and are all-important for certain studies, 

including genetioal and ecllogieal analysis as well•• zoogee• 

graphical and taunistio problems. As already noted, tor certain 

apecial eases a fttrther supraspec1f1c category would appear to be 

desirable." (p. 26) 

The Present Generic D1tferent1at1on. 

Physiologically and genetieally, nothing vhateYer is known 

about the group. What] aaol'Ogioal lmftl .... there is has been· 

summed up earlier in this paper. The Clinidae are obvioual7 a 

aroup upon vhieh natural selection haa acted relatively reoentlTt 

beoauae ot the comparative slightness ot the differen4ea ot th• 

ditterenoee between th••• closely related forms, anrl strona17, 

because of the high specialisation or rorm and habit to 4etin1te 

ecological niches found am.cog the.a. Bearing in min.4 their essen• 
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tial 11 d1ftereno••, I propoae to group most ot the Cl1nidae under 

two genera, QluaU and Ji!Do4et, IK>th ot Cuvier. 

Ql&DJI will include all forms which have an orbital tentacle. 

These are roak•haunting torms, and all their habitat• are funda• 

mentally roclq, though ot fitterent t11>••• Some, such as ;iinRI 

n111rc3.11os»1, Q. tQ't?J11ta1, c, tntP1 and c, ggttoid11, live on 

rocky ledges.and 1n crevices 1n rock. Others, such aa g11.n,11a 

aqumtn,t»J.a. ka I.QDI and Gt br•11cr11t1ty1, live on flat rook 

sheltered by the weed which is above the rock. They do not live 

&Jnong the branches or the weed as MY:xo4tl species de. Still others, 

auch as Q;iay.s CH\PIPl&II, g, dort!J.11, £1 strtattts and Q, ar,nillJlt&I 
live chiefly among the small rocks, shells and other debris on the 

substratUJll. Such forms are generally elongate, vtth narrow headaf 

thia ia an enviromental adaption to enable them to wriggle aaoag 

the pebbles and ehella the more eas117• In the tol"lls ment1ol194 

above we probably have subgenera, distinguished by aorphologioal 

and ecological similarites in the species comprisial the subgenus. 

The members or this genus, in general, have lal'1• -th with 
·,~ 

strong 3- and a wide gapeJ this"probabl7 oorrelat .. with a more 

general h!.b.it ot reeding than the other gen••• C•taill excep• 

tiona oecurJ some have less well developed jawt, ..,_, the general 

trend particularly with increase or sis•, 1' toward.a the lar1e 

mouth that goes with voracity of teed!ac 12a•lt•• the shape •t the 

fishes 1a correl•t•d with their ha1>1t&tt tlae trend is towaNI 

eonoeal.ment from above, Wone ct~•,.._. •how the ~arity 

ot outline, when seen trom the a,e,· ,__. 10 often 1D tilt renua 
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llp(~d••· The uplllitOIII •PMS.••, l1vil'II...., ablncl•, often 

ha•• a stripe Oil top ot the head between the.,... •• a 41anptS.Ye 

colour patten. The bl'Oader headed fone often haw 4ark 1trlpu 

leading from the eye tq break up the shape of thia es-gan, rea«UJ 

••en troa aboY•• 

The g8Jl'tta Mpodea includes thoae t)'P1oal tona without t-.. 

tacl•• above the.,,.. ThaM primarily vee4-baunt1na toru, 

11•1nl, not aaainat the rook under the VM4•• •• the etbAJra.s:ddt 

but aotually 1n the branch•• of the 1eaveett, from which they ••1• 

4ea ...... I vaa tirat atruok by the prefer.no• ot tne,e rorsns to 

kan.ohea •'M7 troa the n.betra1nal duriDI a v111t aom.e year,s &IO 

to the Ea.at London aquarba, were aneral Olildda• were U.playe4 

I.a•-*• Tlle tas baa a makr ot rooks an11t1ea11,- ananae4 

ea tbe bottoa, ..., vh1cll 1Vked a Jl\lllber of Qlaa1 a,eaiea m­
•1•41.as L.aam&,HIM• TIie tank also contained a •inal• bare 

at1ett ot .oonl with a mabeJJ ot alen4e bare uanoh••• 1'ol1rld 

theff vaa ootle4 a aingle speoben ot IIMMI (Lall:Oaa.au) 1111: 

Ulalt a 41.l'tJ' 1r•11n oolou.r, and. •lar1ngly \lnoonoeale4, It 

bad bad. ohoaen tbe aear .. t thiac that theN vu to 1te natunl 

baltitat to 'be found 1n the taDk. Lato 1 colleoted other epeellHU 

ot thia apeolea tra ztook pools on the Wild Ooaat, a beaut1tul. dffp 

green in colour to match th• vee4 among which they V9r811Vinl• 

Dltrtna t~e14 won reoantl1 on the Fai.e Ba7 Goal I baw IMten 

repeatedly ltnelc 117 the-,. Sn vhleb HJM411 -· a. '1illllJII and 

11 ltDlflbD11blJM r•••'bl• the alsa• uoaa the baneh•• and. 
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tronda ot which they were living. Species ot this, .... ha•• 
a tendency towards an irregular outline •• part ot their dial'llpt• 

ive coaeealaen.t againa being aeen,. trom the aidel The difterenoe 

between GJ.1&1 and IIDRAtl baa Men very well shown in the excel• 

lent illustrations on Plate 79, P• 352, ot Smith'• reoent mono• 

graph(l9't9). Here the oontraet between the large mouth and 10114 

outlines ot Ql,iQg species,• the Utall mouth and irregular out• 

line of the MJ:1941• apeo1•• ean olearl7 be seen in the specie, 

illustrated. 

Mue4U, then, is a slu.uilb genua living amoq weed, and 

its principal tood1 at least ot the Pala• Bay torma, appears to 

be the amph1poda and 1sopoda whieh abound 1n enormous numbers 1n 

the seaweed. ffoth'lting el•• was eTer tound among the stomach 

c,ontenta ot Huadtl mus and L fUtJ:111• Such small and easily 

obtained prey requires onl1 a amall mouth to deal with it. 

There are 0I1l.7 three •Jt•cl• et Clin1dae that clo not tit 

the requirlltsneat tor either ot the above ienera, and it is note• 

worth7 that these species are all .xtremel,- rareJ in two cases 

onl7 the tn• specimens have ao tar ever been round. These three 

fol"Jlll I propose to leave 1n the genera given them by Smith. !vo 

ot these have no 1entacles1 h11S1Si~al1 D\BQdllignf(Barnard)t 

wbioh ha• a large mouth exten41q to behincl the e7e ancl a 10114 

bodJ' abape with none ot the 1neplar1t1•• found 1n 1111411 1pe.· 

cie1, and. Ql!DUU:U ltiRPUllP Ba~nar41 vhich bas a r•gUla bo47 

shape and· a ae4erate south. !b.e th.Ut ta l11snae1.aa1 HIM 
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8mith1 which ditters from all other Clin14• 1n possessing a small 

tl••b7 papilla above each orbit. tu 1hape of the head. 11 ohara• 

oteriatio and. alao uniqu•• A 11Dgle 1peoim.en from Lambert'• Ba1 

has been 4eacr1be4 by Smith (19lt7). 
'1c ,, 

!he tamil.J' ctln1dae 1, thu ooapo•ed of five geura, ot vhioh 

three are monotnie • 

IAw&l.X A•iP&dll• 
Carnivorous weakly hU&1lliag tlahing living e1tba uonc rocks 

or seaweed in shallow vatu, a tw extending to ... ,_ water. 

Elongate bo47 ua\l&llf with -11 N&l••• A lcma 4oraal and anal 

tin with a highly .ulable miter ot spine• aa4 n,at oeoas1onally 

amOl&llt ot ae,ai-atioa ot. ta. •reat from thereat ot the dorsal fin 
# 

being h11hl7 ...ariabl•·• !e.ih conical and 'ftillUora on both 3awa1 

often alao on v•n u4 plllattne. An uptva•d beok•like pro• 

3eet1oa alva,1 Pl'ft•t Oil th• inner marg1a ot the ahoulder g1Nl•• 

J.11 vivil*NJU• . f1pe · , ... Clinus Cuvio CU17)• 

Geau c1..- •• (181?). 
A trtaad ',talul• _.ent over tllt .,.. Paee gen...U, 

blunt, "1th a ia..- ,._,h ._,:::wide ,..,, ..... crel.aMYelJ' ..,.,.,. •• 

llabitat u4er "*8. or In erevioe, °' ,.,.Salt rook unclff ••••4• 

Yonol- eantfft• with a Yar1e4 '4"• Oeutn>• i•IDI IIPR* 

1Uaa111(1tt.a) llllltllf nnn.u.l,il»I. le) 
G.lm «111· ll"M···;1,1,·,1 .. ·UhD1: ..... ) 

•':r·;. 

;1a•1 
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11'811 (gliAV,s} t1:arn1 O. & T. 

G.l&au <aiin,> rm1tu1 o.& ir. 

Q&au <tllltuw1.tmm1> 1c&1i1 <Sm.1th> 
Gl.WI Um:tcb1J!l.91QPD1112 IPDI (Smith) 

titmu Cllll.$1l1J1glgRAn1>x1AJ11trts a. & ,. 

g;u,,m, (bh1chtl.maiomm• l 1am1Mtli1 cw • 
• QJ.&mal (Q;ah~oJ.0PhY1l blltnttCSmith) 

QllPlll (QPh~ha1Jpolonnu1l iai~~e.lm!l Cuv. 
Ql1ntut-Cc1am112Poa»:•> na11li1 (Barnard) 

QaAII <r1tnit11> woqd& (Smith) 

Bttll ff!Jfiftlill~1l"llilft!i"i~le~e: T. 

c11n11, <n1enn1op1114) 1nguilla£il c. & v. 
Glau <D:t•mP4oph11) stri,atu1 o. & 'I. 

G13:AU rc1rrh&b11:Jms) amswt1teuv.) 

Genu IDP4U Cuv, (1819) 

Orbital tentacles invariably absent. hoe pointed with a 

amall mouth with a narrow gape and Nalr. jawa., Habitat amongst 

branch•• and fronds of seaweed• di~nptive oolour...,.tterns an4 tr,. 

replar outlill•• usuall7 peeent to bnak up the form in the we ... 

Diet lNa ftl"ied than in QJ;2Jm1, the Gape torma living practioall7 

entirel7 oa uphipods and 1sopods. · Gen.otn• I.Y.o9411 Xit~UI 

cu •• 

1111411 (lllfd1• l O\CQJ'WI ( o. & f •) 

D'llltlll (lllfd11 l l'JII ( th & f •) 

l&dll · 'ladttl PAD (I• & · ! •) 
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IZll411 'MJ:xtdtll btltJ:R41A (C. & Y.) 

lmsh• ,111nu#ell.laa12 1t;1,;i.,.. (Smitht 

11411411 (ll1DA1t1l"'111l ~r,.ghYqelbl.w,(c. & v) 
IIDMI , .. \Ntlaul IMit,&1 (G. & T.) 

MDA4.tt <i.1zr111m1l 1av1ntU < G.& ,.> 
hmla tmP,tp1l'1DII Saith (194,6). 

Bo tentacle above the eye, Snouth rather blunt. Mouth 
ex-

1arge/tend1ng to behind eye. Shape solid and regular. Genotype 

Atav:tcoc11nu1 rttDAAitrons(Barnard). 
IDUll;).ilJy lPtun4if.nnl (Barnard} 

Genua ltlMuJ.@1lJin.Bl,Smith (19~7) 

A tleah7 papilla above eye. Read anteriorly depressed and 

constr1cte4t eyes 1n anterior fifth. Pelvic 3-rayed, reseabl~ 

a webbed toot. Genotype l!A9RPAltJ!1lf kochi Smith. 

ltDRPAll1Jl.Uf k291\ai Smith. 

Genus Silincpo;m1 Barnard (1927) 

le tentacle above ete. Scalee .nt1rely absent. Head 

bluntt150ttth moderate.. Shape regulu. Lateral line with altv• 

nate '1-anohea above and below opening each by a pore. Genotype 

G1."9lwDI )UPtRDI Baraarct. 

11'1MHTQI b!RPt91UI Barnard. 

'• llatJMiM 
Dltrlng the eourse or this work an endeavour was made to 

eolleot as ll'U.Oh information as possible about the lite and. babita G 

the ti.ah that an to be found in the intertidal zone or the Cape 

" 
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Peninsula at low tide, It waa soon not1oed that a large pro• 

portion ot the fish present were to~ tound at all stages ot mat• 

urit7 an4 at all times or the 1ear, while there was 1n addition 

a. •tloating population" ot fish which could not be relied upon 

always to be presnet, but were to be found 1n the rook pools on 

occasion, espeoiall7 during the summer monthe, and which were 

nearlJ alwa7S ~uvenile forms or COIUllon sublittoral species. Most 

ot the 1nto:rmat1on collected refers to the first or permanent ... t• 

ion ot the population. 

Literature on the subJeot indicated that there were about 2J 
~ I 

•f'td.es which ma7 ha1'e been round, eome of which, however, wee •• 

tremel1 rare and.had been seen only on one or two oocasicm.a. '111allT 
16 apHiea were '°1.md, and data pertaining to the habit1 ot th••• 

was aocuulated. Of these 16 species or intertidal tiah 13 'be• 

longed to the fam.U7 Clinidae., 

It vaa found that there was a considerable variation in the 

tiah population at high and at low tide, and also, to a l••••r ex• 

tent, 'between low tide during the day and low tide at night. 

?he poaition at high water was ignored and the 'VOik 1• preaented 

on the ltaaia of the position in the intertidal aoae during low 

vat•• 

!he data aecmmlated with respect to tbeH t11h ve.1 then 

r•viewed. Ovta1n ditficul ties, mentioned la the text, were en• 

countere4 1n aaaeaa1ng the relabive abundamte ot the different 

apeo1••• b~t a 11,t baa been drawn up 11141oating the relative 

abundano• of tb.e Tarious tish which 1, t,eliffed to be accurate. 
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Jlepro4uot1oa 1n th••• t1ah va1 th.a 41aouse4 and data with 

reterenoe to the spa.vnin& time, n1111ber or young spawned, and sisea 

at wh1oh aexual matvit111 reaohe4 is presented. It was fo,m4 

that anen.l ot the viviparous Clinids do not spawn their young all 

at once, bllt ma7 have two or more separate spawning periods some 

considerable time apart. 

Data with reference to feeding habits was eolleeted. : and pre• 

aented 1n the oases of several or the individual speoies. It waa 

round that the maJor food or most ot the Clinids, particularly in 

their 7C)1Uller atacU.a, consists ot aaphipods, and, to a leaser 

Gtent, isopods. 

At low tidea a marked zonation was found 1n the case of' the 

pel"ID&llent intertidal fish, and this is discuase~ and a graph given 

which shows the relative pea1t1ons 1n the intertidal zones that 

these f1ah l1Ye 1n, and the ld.ghest ··and lowest points 1n the zone 

that inclividual fish of eaoh species were captUJ' ... 

Jt •• tound that the question ot sonation vas closely bound 

'11.p vitp. that ot habitat ancl that many ot the tiah had d1atillot 

habitat• oerellated with their eool~gical niche 1n the biocoeao,11 

ot the shore. Their habitat, aone, prey and en•1es a.re intearat• 

94 in aocord&nee vlth their ecological positioa. 

Aa a •ault/f!e ffological study of the Cl1n1dae, broad eoo• 

logical ditterenoes in the group were nol1ce4, and these, corre• 

late4 with the onl7 oonatant large morphological difference•, divi• 

4ed the groups so vell that the group was 17stematically revised iJ 

aocorfaaoe with modern ayatematio practice. The numerous rather 
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ttne genera to which they had been Hlepted were "4uoed to the 

autua of eul>-cenen• The Clirlidae ue ttma considered. to be 

o•poaed of t1n ,-..ra, •• aptut the aixtND into vhioh theJ' 

ha4 previously been plaeec.t. 

IIIRID• 
1, The 1atfft14al t1eh torm group•• permanent and t•ponl")'• 

2. The fish population varies between high and low t1de, ao the 

poaiton at low tide only le oon414ered. 

l• The relatlYe abun4anee of 41tterent epM1•• 1n the zone ia 

given. 

>+. Data oonoern1nl the r eproduetlon ot the tish 1s given. 

,. The ohiet tood ot moat of the tiab, partlcnlarly of the germ.a 

lllldllt l• eph1pods and 1Sopo4e. Other 4etaila ot the 

food are altK> given. 

6. !be fish were aeG'll to poasass a definite sonat1on. 

7. The t1Sh ooouff' 4.tiaite habitats. 

8. Som• d.1aftas1on·or the position ot the tiah as predator• and 

PNtJ't and ot tlle1r effect on the community aa a whole, is given. 

9. The pnen. o'f the family Clirddae an "91•ed• 
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