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A PRKLUtlltAR'f ACCOOlft' OF I!msTIOaIO!vS INI'O THE FALSE BAY IUBU:Tl'ORAL Br 

!RI USE Ofl A DIVING HElllET. 

x. tsta➔ 

Agra deal et work ha '"8 4cae • the --1911 •f the ~ 

al ... .r S.Uth Atrloa 11f the zeoi.., ~ et -. Udftl'd'1 .r c.pe 
.·•).<(' -~ . 

TCJft Utle,r the dirNU• ot Profenor T.A. st.eph--.·• a ....it··~· .. ·f-lth a 

IIWllr1r ot 1f8,luole papen llaYe hetlll published dallng •.tth the Plilltk _. md-
-·~·· -.,; ~- ~- -- --4 

-.la et the •-. their ...i._. lateral anct ventoal u:.ir1bu'U-.;.~ • 
., .. :, 

. ~~ &--

... St-,h•~•• has• ln three J)tll>era {lt39• 1944• lMI)),; ttealt with.•• . ...-

enl. .-...lte and oenolutdOIIII dran 1'rem thte Rl'ffl• 'fliw wort deaJ.J . .un,. 
ly wlth Unt \d.ota bGt.w• '"c . 
lJ' with tlle ldota be'Wee uc1ei...-.1e. 1. .. , tra the tial>lttt~ ~ .,. 

....... lt dU aot take lnt,o -• the nt.littonl, ~- part of tll• •-11-

.... , 1111llah 1a ~ nlllllrgN at all u .... 
lel•H of thlw there 1w •ah that. NM1D8 IIDDeft alMNt tlda· ...... 

wide l• perpetull.J • ..,.,.._ rr. the poiat ot Yl• ot the tntel'Udill. nr­

.., W.. region 1a or lnter•t in eneral -,.. la tile ftnt pl--. ..., inter-,. 

Udal pl.aala and ardmla haw a nU-deftMcl Ywtlal nnatl-. tide .....U• 
,,,. 

lla8 ... po1atM oat in a ___. ot papen deallnc dth the 9V.rwJ, atld we 

•,-d.al papen h&'N 'bee wf.tten oonoendaa l'la Stepha•• (1936)• • tlHt 

'" baldt. iaolu1ng th• a...Uon ot limpe" ■, u4 Bek.._.d .ll• (1938), 4-.1-

1111: nth the Yer'tioal dhtr1.'but1on of ........... fther llllll'1..alt .......,.... 

at st.w a GGlll)lne pl.._. of their sata:U.-. • the. 1-r lilll'I oftea liN 

la the ..,_. water belw the nl,llttoral trinpJ 'lb• f'ri ... S. •- ..... la 

IIIIU" the 101Nl' lild:t. .t•YW'Ueal clletrillu'll• ~ the llld-.J, .;,,,_. .._._ 
in tt.-. "'"""'" • . \' 
i.n th• case of the liapet. Ne])• n:trl•• alld 1n et.hen .... \ the ...... Uati, 

n4llll • ID the -.ae .t tu Cl'!MS.d Jil9••- .,._..,._ 

lntffNt. \o ct.1...sa. • tar • paeilwt tile l_,. lild.l et --• at typ-



!oalq l.mert.idal .... , •• 

s.oa1y. Mephw• ( 194'1) • aak• ih• po1n that \hen hM Na 41.,.. 

agr111111n·.-. •PMlaliete u w 1h.e eit.t&aUoa ot ~- _.,.. ..,..._ 

typea et lit-tanl r..... evoh u the ..u--t...,...te•c.,.• t--. • tu l.llMi­

PIMdft• r.... • npne...W ln Ndal. ~ (1934) ---~th&\,._ .... 

agl"ll■lld -, be clue 'le cU.tf9NIION in the ex\ ... f/11 1- we t-- a'& ;diffe.,_ 

en d•pthe 1'!.thtn 'U:le int.erU.-.1 npe.,SMpb-on .,._ lltih--•:-.icl .... . , . ··.-

eitt.n the& 1fh1i. ·th• ___,. ... taund tnrillg t.lle ~dal .. .,._,t. be 

beluu• ,-rt St. JohDI 8114 Q•1n Sn the tnt.rtid&l -.. it. -, ..,..I._~ . 

... ~ to •• ......,.. at .. ......,.. 4epth9 .............. he ..... t2:!tl •• 
. ., ' ' " . \ ~ .. ', ,, 

.,_;•, 

taot that. -11• 'lh• Apla.. tlll'Nn ll• eloN to •• --• u ,.,. ·~--- • 
' ' ' ,. I ·, " 

CaplJ ~ aftfl' that ih ..S. 'bGcly ltsg1'.lll U diTwp .. ~. ott,,. 

aben NUIKI .the AgulHft .... •o thal at -, glwa .,._ _. MpiJl ._ ...,. 

' of t.lle bo'l-"-'"f"w will 1- delW'llined 'bJ the clinanoe of .tblti ............ the 

OHri ad !ta relaUOll to the i&llllla GUl'l"eat flM/v O'Uler --•IIUI•• .. C..-

•~17slt:► 31,_ I ml ◄i■ ft11w3 ott a..l....UtJ • ~ ~ . ....- , 

een the ....,.'Mllpffate fauna 111 fully erialaliahed elld. the ~ .. ,_ ._ 

diaap.,...._ it might • poea11,l• to f1ll4 a tama of a _,.. •~oal typN 

a, oenain deptba1 ed t.h_.. ■- to 'be ff14eoe t.hat tltl• le tnae.. Olne• 

qaat]J 1-t 1119 be usel•• wt.,. to fl& upon-,...,...µ, .,u..w.. \IMI.,, 

ar, in ... flt ftUta.l .. •pograpbJ• but llh• _,.. i1t bon lt ._, k peesllide 

to plot a line ---• the OOD'Untmt.&l sh.it NMh:iaa •• •·uen w Port. · .. st. 

Jolm■." (steph .. oa 194?, p. 230). Ant funher wn • euW'f.t•ral ...uu .. 
~ tht ..... Will ~ be of Yalu Sn this reepeet. 

A pocl deal. of dNqt,._ -"ins end ether llrntJU...,_a ,., . ._ aea 

Ntt. t.n l"ala• baJ u. liNn OUTiM av t bJ the ZOoloo ~ ..... Pre­

,_._. Dar'• S.ob lf'Oft Olllmfl N ef'feoti"l'e ill 



, • ...,. Dar• Sue wrt ....-. ......... be eaplt.el.J' ett.Uw 111 ...... wlth 

l'Mty .MttODB •• apeft fNID the riat of cl-- to th4t ap~. the ....... 

w val eon~ r ..... Ina the roel nob olo-.ly adherllla orpal._ u U.-

peta. •• m """ alpill ..a..._. e'lhw -u.t-. "that a .....-ate i.4• , •Dt 

Ile oMet••• .t ~ that.1• .......... ~.a~---••__.. 
awt,1-i, l eorm..,_ ..,._ 8Dcl -- --•lay tM• JJOft NUld be ....,UtiM b,r 

,.......i .__"-"l• ~ Ute IIJflMII by - et A,r-. 

.a. w wp .....,_ w -· a 11•• ■ • diri .......... itf .7&1N 

BltiY W alrNdy .._ ..... IIO'hbq l>y D.B. DIida.-. UN•-. 1· kto 

atell ._ atu•1a a ...:U ..,._ wt·u ... .Aft• ~ w:1:Ul W. -1P" 
. 'e 

-- I .... to th• ocmeltalllt11 tll&t a dtfll'JC ~ u h• 1i1eta aMj;lfy -• 

(1935) ad Dte1dllg (1934) wald llldt GU' JIUl"POtl• betlt.. A flNeri,Uoa ftf 1be 

11e1aet u as .... 1a u. t.i.1...-..c .ecru-. 

, ••--r of tiYN RN .... atll W• helmet_ a4 _. ""1ml.- !a 

•1- lt hM ~ Tlwt ,.,_ 1• a ..-.um--, n,ort of the work at• la 

Ntag .....-led out_ aD4 deala Ndnq wlih ..-ta.in a r lDWl"UA&l .•ldMJ• 

at.ab haw .._ ,__. to _._. an lno the tn11>Uttora1. It le hepe4 1n tbtl 

fln4are to publlell a ,-u UOOlllf\ of the Rblittenl s.n..tig&Uoaa. iMJMi .. 

t.he ruulta eln.al.nN from deeper ,...t_. by ilNdging act et.her lfOl"t. 

Die author ldalNe t.o t.huk Pref ..... .J.K. Dllf' ._. the naff .t'.th• 

IMleu De~ of the Ual'ftn!t.y9 ad ...W ,-Ualarlr like ,_ that· I.Ir 

a. Unnidp of the et.aft• tor tlleSr SMeren _. .............,. ... tor tlle 

cotsnallt inwren aad 1M'lllaul• tMlmieal anidwe pftll "1' 11r 11-.-ctp. 

11. PemPV:G st eiRPFIW• 

Ia•-•• the app&l"&tua ueecl oanaist.a .ta oopper '•~ fttt.N ~ 
I .. 

n~ alu• rind..,. in trat.1 whiab tiw onr t.he ehculden. ,..\Itel.met le...., 
/' "; ·"\ 



IIMhd by meana et 60 feet of halt-inoh garde hose to a double-aothg air 

l. DI litlmd• 

TIie helaet ftll mad• old ot • old eopl)4tr hot-ft.tar cylinder bel .... 

f.ag t.G a ..,.. ... A •eale clrd.lag of the belalt le •hon ill J'S.g. 1. '.Ille hel­

_, ......... ll 1nobee in 4illBlftv l,y 20 lnobee ill length. Sh iDahes tr• 

the bntaa an nal spaee wv r••ftd tor the heJaet w nat • the s.houldere. 

Babllrltr paddiag fa Pl"fl'icled w U'eid irdUl'J '6 the suul.4•nt• ..tr ,b i.t. ln 

1-y ..... et a tllllDM'lion at the tep 1184 1taok and·· th• au tranla fl'III tM.a. 

by --'er a oopper pipe !aside ·the h•lmn• te th• tron where lt t19tnpe 

IICAl•t the glue wtlldon • the beid•• Th• r._e for Ud.11 1• w ,PNYeDt 

4111leU.llg" of the lmid• ot the glan 'ftJ:ldoft. 

The 'ftlldon an Nie tl"al wo pieoee ot plate glaN IIN9llr1&lg 4 

1neh• by T lMh•• ftese an fitted into bna• treaN •Nllll'N 1n the middle 

l,y 'bolta. Mt1 aad paint lll1dun 1111d YU'iou other preparattou ftN tl'ltt4 

u u ah-Ught. ~ttng. The beet preparaUae 'ft9 finally foa4 t.o be ..... 

Uk" eea1.1ng •DlllJ)Olllld• '1be we panes of' gl- are ••t e1'11quelJ into $he hel­

..-t• IIINUng at a ptillt ln the owln (Fig. le}. 'l'b1a mat• tor better Ylalon. 

A atopoook ta pl'ffiad at the tep of the h•IM'l. ,._ 'lld.e ls o.loaed 

tu at.r,...., ln bubbles wt at the bottom et th• lae1me'l., lllllt th• ....at 
'' 

'bubbliag •' at the 'bott• .. be GOIIVolled bf opadag the ~ and al,. 

ladng the .air to ....,. 'Ulwe. Tb1a pl'fl'_.. n'&er aplald.ng 1nw the tiffl"'• 

raoe tnm the 'bott. ot the helmt. It ns the additional~ et .:u.o.­

lac tM ...., ae4 atr. Whiola rls• to the top. to woape. thu8 ellllld't.D& 

that ihen ia a eoatillllal 'IJUPP].y ot treeh aolt at.r at the bot.te or .the l'Nl1-

•t. 
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,-. ~ lN4 111'fd&hts. fti&ldna 24 11' ........ utaflhed. t.e 

th• tnn .ad Nlllk et the ll9lllet "1 -- o1 wire. a tJle Jael.lld dlap.l.•11• 

&NUt. 60 11' of sea 1'&ter it oan t.bu9 lie Men that tlMt lMlme-t. whe tnllalrp<t. 

........ , 6 11, ...,.. tllan the 9Vround1 ng ...... 

a. DI ME IMPlJ• 

1'11.e .... •• ,or tbt• work l• a gar ... ....,...._. ........ J,J. a larp 

ftl'Uoal 1-w• :t't bu a 41ou._.80Ullg ,..._ M thd till J<lNNl•l• ,.._ plaoe 

• N'UI fNAftl _. ....... •..,.._• lt h• a -,u .... ....-t.y _.,fa able 

lallu• 11114 S.. ~ of ....u.g a p!"llf ... et MO u./ ... Sa. 1'ld,# .-. 1• 

&t-....S 'lo a nib'bllr hoee d t SJllll 411■ 1 ....... by -- ._, lfhiab. ·~ .ia applied 

to ~ ..,111~ Dwl 1111fM ft8 feaad w pw • ade9&at• appq ot .air at all 

....._....,,_..,...._ ..... 31ted. 

Ill. MdMIJ sf lMI• 
~ et '&hit IAl'blitlonl. Idol& bu ..._ ouried •t wth 

t'l'Glll the ahont ad from a tiahug 'ffl8ael 1a ebal1- 1fdV furiher out to • ...., 

\Jhttll -,.raUng fNn th• llhore• the pu11p la •• • a tlat rook preferably at 

w lre 1a the nblittoral area. Untort.undeq for t.bh lldhod to be .. ......, 

1111. lt 111 ••11••111'1 for the Na to be panl•lllrlJ oala, whleh, in F&lse lkq• 

-- tild th_.. bu 'M 'be - S.th-Eiurlw wind blold.ng• Sue OOOlllli- ..,.. 

.,.,....u .... q ran 4"1"1118 •••r• It the•• s. at all l"OUgh th• diwr baa 

a.tftoultf b seUiB& into tu .._. dtb the hea-q htllw& -. and ._ tmoe 

' 
H...,..._ lie Sa .-.pt NII and twth bJ the ••U. lfhieh Is aot oa1¥ Wl7 

~ llut. 1IUN tt pnu,t1..U, lmpeeldble tw t.he d1ft1" to clo -, ool­

leoUag or ...U.S et aniwla •• un4el' ..._ • 

. Dlrinc oa be OfU'T'!ed out in dNpor -n:t_. ott tbe amen 



I I J ·rt I l I i: I! r I '! ~if ii 

f ~ I Iii ·1 J fr [ f; _· JI. ! fl J;. 
' f , t a • • • =- =. i 

I I ; •. 1·· I " '· 1 ! -J i • r I I ! g f r ~ f I I 1 
• j ' f ! f t 

J t I ! ! i i I . I ! ~ ! I I I ; l I i I ! • ! I 
• ' : f f I I I I J ! ~ f 5 ! f f I i J i I I - l t 

: a 1• f ! : 1 J I l ! ( l I J t ; 
1 f i I J r ! 1 1 1 , ! l , ,~ J J ,· s. 1 I I f I 1 ! ~ '· 

f , , ! 1 a • l f t , • ~ ' l 
1 , f I II f,1 ~ I§ ff I Ir r: f •~II 

:iiii 1 ffla: j1 1it -I~ !~iii~ 
: , a I[. ala r I I' . ' f r; f • 

: : : ; ! ! ; ft ~-i; ; I 1 ',, J 

f ! l f I f ~ f t J 
1
, l I t ( • •1- : f J f r 1 . 

• l " ' i i i ' l : l J l I I ' f • i i 



IV. a, YlrMftl Wtkl.!NU■" ""''' Wr1•• 
i. ibUevn !I ·•· 

It m already betm aea\:lCIIHld that th-e 1_,. lild.te ot Y..Uoal di .. 

trtlluUan et ...., lnkl'Udtll apeoi•• .... t.heee Ualt. lie kl• th4l nb­

Uttoral fl':lnp. are aot kn-. Imi.ng all diftll '12e depths at 1'ld.ob 't'arioua 

ergaism eNlll'l'N ..-. aotN ae tar • ,-slbl.e 11:l'lh nt..,.... w low •ter 

et spring 'Itel•• 'Die U.. at 11htob all d1ft9 wre -.de ... aoted Ul4 ~ .....at 

. et l"lN et wat.v •lan th• pnnou l• Ude wu oalot.tlated• oa "-·. 1,u1a. tor 

aprtng 'UAeee of one ten ria• per IIGar• and t.l!la ....- NB au~ Ina 

the aot.ual ......wed 1nel ot ...., abwe th• .,.._,._ 111 Moh .. ._ ;. ...... 

ot IIOGllnoy of 1•• tbu on. tool._ Bet a1Md d dw tblll ••14_..,..... • 

uetul ,...._.. 111 tma the -,tu at 1'h14lil -...s.oaa ..,._..._ are touact. 11MU11,,,, 

ly YU7 t.o a &l'Mtff utel4 -U.. ~t tr. plaoe t. plue. 

.aa hu al.reaq betll atnu-4. 'Ul1a uoouai. of di.Ying in J"alse a., 

is el a preUmilliU'J m.'lwe. A great deal DION NqUinl t.o 1M ·- .. it la 

hoped UJat thi•• \epthff Id.th t.be rt11Hulte a1natly ebtab ... w.1.11 be Jllllb­

llshed UI •"1...U.• nth •• .ta Mld...S by dnt4gtag la $be ...... Fala• 

Ba;y nten. Ia the mHDUme t.hlt tollffld.ng prelud.mr, ebeern.tioae 11ft !aide, 

ftl.e ....,. maut11 Nl"hill r .... ml-uown nw» uc1 ......... , 1t11t llld.u 

a,ed cton alao 1a1.o the eulllittonl. 

a. DM 11J11w DlfiriJNs&a ti Jfruc-

fl'lllla 9"11.ur• eo Gh......_inio ot '™' 1owv lnwrtidal. lfte1a 

ef t_,arat. SarUa Afr:l._· __.. • to 'be th4' 4tlld.nating .--1•• et 'UJtl Cooh­

lee.r • .._ nu a aharpl.J lllliW iow.r area of c11atr11iau-. M • u.. ._ 
UJ apeefmer.i ot P. eoohlear 9ND d a 1"w 1-el the WO feat lJelAw 1-

sprin& tide an. It appears to be a erganisa prlmarlly aft~ 11B, .... 

...Uoa and Ylolan• •~ ftter as 1t sharply ....._ .. ill ~ • .... 



the nbllltoral tr1nce. llll4t in mor. eheltered spots. ¥Y•r reachelJae low 

u thla. A. oerlain aovat of •rat.ion aad okurldng ftf water ap1>4tant .·~ be 

Neential fv ite .,u.l lldng oondiUone• and thie -.ld an-ar,jo,a.pply 

alao te a po4 many ether intertidal fonaa. 

TIM only lilllpe-• t.bue far oelleoted at a 1....,. lffel than .£• .l2lll-
• :~< 

lat.,.. Patella ta.Jslw1.• and l.• ..... l• W!Bt .. also bea..touad 

4en t• we feet 'belw low epring tio mark• but !HR 1.;.er thu thb,. 

l• tabulN1, appean to enucl slightly ~r ,..,. thaal~4"9 f• 

pipiak, -,.1oh bu Mt bMa tovnd at a gr•at.er depth~ tour tffl lHtlw 

l• apring t1c1-. while one s:,e41aea of l• talpyWS, wu oelleotecl -.t. ana 
_;, ', . 

t.-t d-. l'rom 8 fMt a... to 32 ffft.• -• 1..-.n depth thua tar r-.acb•dt no 

Patelllcl waa 8'ffr •-• it wou.14 thus appear that l1..,.ta are gastr;1tpode 

ohietl)' et the intertidal sone• their utwion f'llrih.- down the ab,.,•.'be­

ing negli&1bl .. 

0t the \hrN QpsteJ.t apeoi.N anUGIIN by.._.._ J! ~. (19313), 

ill their paper Oil ffrlioal distribution. 11Wl7 .2• •H!l,llt,.., .2- :utJ.pa!:t 

eubli\tenl waa .2• •fMPeV• This perbrinkle 1a td.rq CHIii ffl 12 t-.t Ml.ow 

low apriag Ud•• 4 'being •••"-• on a eqaare Jard ot Yvioal net at this 

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

,_g. IHfllip ftNJ tOIUld despite eearoh tor 'Ula. Th• wo perifllltles. 'l)lr>, 

11:Md• and the larger I• •fl'N:Mw both ,-.trate the eublltt~ to a 

, BIU'ked ertut, wt. their 10hr limit ot 4is\ributt• h ·dilteNnt tw- euh 

of the tire epeoiea. 'Afr)! eidaria na tO\llld •-- to •lx or eight te.t -1.1. 



while AIOI UFMMW 1a nll repr•enW at 25 tNt belw 1..- aprlng tide 

.at, wtth.at aa, ■tan of' d.1mlnhh1ns in nuaben. Tn ••l'J' larp ■peoberJe 

flt t.hi■ perldnl:l• were ala• ■een at 32 tm 4on. 

A wry 01 ID"1 patrepet at t.he greater dep'tha na t.h• wb.it ~ 

WWPDI RPI- '1'h.h la •• of th• tn lnt.enidal gut:ropoda lddeh .appears 

te lte ... -........ 4ee,v·•- tha it 1• .in.the iatertUal ..... ,ain4'e, en 

the J'alee Bai' eout. _.. ha.Te, 1lea tauat ma U ttri 4Mmrarda ~ 
0

1Mt\1rffn 

ti4 .. mub. Ii ha &he NG....._. troa a siUMly llle't,tclm in False lkQ' 46 
. . 

fMt below the ■urtw. In. th•. intertidal •--. 'lll:1• 1lhelk h. IIDN JJIIIIIIIIOl't on 

the wd da ot the Perd.Mllla i.hu on the ead.. Another gastropo4 .JION com­

-- at uptlbs than at the surf• :la the enner ~ l!PIMlne- 'l'hi• ani­

mal taut gerieral11 ...,.._ but la Yery abundant in o.-t.ain ar.as.~t 15 

tffl belew low tide JIIUk. ft•n i• nicteno. that it beoOINs leu OGIIIIIGll again 

uovt. ,S fen belw tile nrtaee. It ia 1-..1y restriotad in habitat w yer­

tl-1 11HlgN11 part,lMllarly in oraoks and eNYioes in the roeta. It. has &lso 

bNn found. ln t.h• more ah•ltend ft.ten in Kalt _, h.:Z:bwr. 

Hon of the largel" gutropods are f.n gen~ral, of & mch lq.Jger ai H 

tn the nltll\t.ra.1 than they an ln the inten1•a.1 soM. Thia i■ pn~ 

•• te •• tan tlle:t they an proteat.cl in the perp•tlaally su.'taerge<\IN'll­

lit.toral tra the ct.prNatiom ot the many beaohoaben. who •~ .th• 

•• !•d\gl. P1•idlN$iD I( 19blns4fllll• 

BaiM4ffllll •• net -,,._., b ~ tc N u rutriotff to sones 

u an e\he'r us-1•, •d the OOIIIIIIII 1nteri14al speoi.; utend ~ 

pn--1ly •ob furiher than •o oiber intertidal mdma.ls. 

ft• •ea •Nill• fHUNW ,.,,1oap ls th• most OOllrJIOll HtlSn ... nn ~ 

N9U'l'1IW b thtt nbUttenI:. ftar an uunuat at all 1..,.1s dcnm '- 32 



feet. ......-lng uually 1'tlen the,J oan gat ne 1__., 1.-., at the wt\• of 

enm. ... ud ledgee and in depnll•iom in nat NOb. fHJ' a1N ....,., thGuata 

.. sterl1td& ..-. ... ..,. oci•-. oeeul'l"hlg generall.J' ta leds•• llo1- and 

en11. .... MN1lh 2Elldll and f!dk1a ~ 'WUt Ne oollffled at 25 

ten. -' -- 1GNe, ......,. et rtrMlltF&II 1ae1eu, .... d'1ri.aa a.Y.t.aa .­

sat1- hu ...._ lT f"'- It ha 'llals fa, •oeped ~- at ........... deptba, 

llU't, aari oenaia1r ooaur - POOU lonr dolRI .,._ it. hu -- 41'9dgd tNII 

& ..., lretta ha h.lH ea,, at a d.,th et , t&thcaa. The a.....-&ar IAlfl1• »-
J.aa. au .... tGlllld 6 ten .i.. lw apring Ude -.rt •. Ian baa net J'R ...._ 

tak• 1-1' --. 'IJMup bl .U pnN.ld.U,1 it. cloa ....- lD clMpc~---• 

1be w.ta.W 7£ - ebJMrd i• YV1 o • a ....-taia .Jtlaoee• 

hm.n& -. found at all lwele to 32 t--,. and hae ._ 4redpcl fl'ltll gr,Nt.w 

4.-. 'l'btt only Holothuriu oolleot.ed - 9rrmru !MftlW; lfld.$ waa-' 

t~ cl•p!<te ...-ot19 Id.ab• up the ehon than UGUt a feet. At. 25 feet ad 

belw :l:l is GIi I ■• i'N Ol'ltllP 4I01GUI" ooatnBUllg 'l'i'ti.4q flth the daft ahaMloly 

led.- and O&Yell Wbt• lt. ITequente, 

5. QIA!£ .,.,,.., 

Of the other au'bllttora.l u:!msla the wt aburad-' ta und.Rbtedly 

ma dllr!tm- 'lid.a uo141-. lfhioh 1a not nemal.ly tounc1 ldgber up t.he 

shoN than the aull'ltonl tn.-. le ~ abt.tll4eat ad ~ to a J.atp 

•lN f.11 ~ eu'bUttenl. At no plaoe netted dtlt 'lhe helmet na lt. .twad to 

N ......... -4 1a --, pl&Oelt tt. OOCIUl'II ln great •..,,_.• It 4Ne an eonr in 

..._ .... solid Nlllm ~- et th• ..... w l'Ollka 111 the •bllt-

pe1pnuall~ nla■raed •bUttonl the aadmal.a _.. paenlly et ffr1 i_... ■1ze 

-" • tw bah• .,_.. fNa ... otller. othw •--11.e and •edelrtuJ _,_,• 



lift on the roots 'laetWNn th-, • wU u a pU g.....ua of ••.,...-..d• The 

leaury: tesu et the Nf!ll#Js thw.J.TN are aet ·--- .. ie cwraUJ the 

oaae .. t1'-e ....,. .. ate r•ak• et the n\Jli"or-al ~rinae. ad are ~--17 nv­

•reel nth• tleue .... of &1&u, llydJ"oids and sme.11 aasa.U. Crabs• ■-11 

fiah, bur..._ ad ....-..at pelJ-..te, Mhlnede1119 aa4 other M1RJl•$rma.'b-

lt ~• .....,ui. Thie uoitiaa llhwa ae sip d d..-...•.•t abul'MIM.♦. at 32 feet, 

111D ,,.,,.,., u .. aarrt .. at 100 ..v ... 

'l'M Nly ........ 1. 'lbw, .. --~- ia the •ltlittOl'&l an ltJen.1£!­

gcpp -.ad .I• ,-U1trtt, 1tnll o'l which are a.bun4-t dCMIJ: t. 3l r .. -. I. l£1• 

rw otwa oo...,. • th• wate ot fDD 1h!e!(,,... • l!~WI rrt\~ ia tiw 

YarailtlJ feuad a reek. It is a •olltar, •nlma:t. • oentraatecl rith J. .vJ.­

g-,~ •• &l'WII u a larp a1 ... Its ehall 1a ott.n covered ri.th & e-rwth et 

alpe lllcl I haft Mt btNqH11~l.J mistaken oae for a small in£& l!!l9Pib£a. 

The oral, rJl8NSh oa>m• ... often 8Mll to a depth of 12 .... t below lw epring 

tid• IIUk llild ha -'Jet.been noordod as oeourring lower dwn than this. 

PebMDhf ....... • tu nll•r ~ has been tOl.lnd UIOl18 §N'gftlDP lfflf,1• 

ttUe at 25 ten. Dae ti-a.lal•PN Jrwee1¥. r»)D. llao· .ieo 1te• •~ at. 

25 I.et~ t!OH at.,...,. to be very Otmmoll• 

v. '1'bf 9!!VE!MI If MDI• 

.·.,:,1/;., 
ton a lllVd ffllft e, a u 1hw flf cU.1'~ ...... ..,. td °"1Q .,.,,_.,. ~ 

ttffl and ........ ., thes• lNdaa itrerHa ,.,;,ie ... Ji• 1Md¥3r -

,ast,p, 9eVt"r aruW.,,,. fw r r, •ldne • • Cm•• §Mela 

Jid•n,Jr;Pm !• tl..,: J. 11t11ib1f1r • J. Jeeitarm n«s::tm 
eenUtrbf n ,.,..,... w II ad QeeJtn1 Uelrt& •• ,.,_.. ta u... a wte 

. _•_c '• .-'- ....,_, • .,,""'!' • " -.-., '-. ~ .. "'" 

Tart.et,. et uundatlJ • 1ws lbc a.lpe in ,u tn1blittonl. ~ aat aarly 



all ....,._ ~ la .. ...u.--.i ,....... 1IIIUl - ' ~-- ..i. tbe 

ant 7 t1Vr• 

.Ju tNI MlW 1- epdaas Ude..-_ I0]2f@fA ....... -- -

Jen ,mra A ■?,.. J,. sir n:nte _.. •UU ••• at., --.. .,._ Md.a 

_.. ... .i.. arw111s ,..,_. • .......... •• t1ate et ,1.. mlrCC. ~~ a 
111i11J alN ••-- in ._ stc,l'I ••• (ltM) clenr1•. • •fllcal _,.,. ,. .. • 
•ll • I■Cffllll .,-.-. Ila■ Htrs:tnrUa 11114 conUSaa ~-.... 

!; .,._ •: -.·.-
· .. 

1,•:na to •• ....-a GeDP111 fad r!en11r • __. P'dllle at ,.. .. 1.-

__.1;r an a1p.e apart fr• tb• ~ .,. alleed .,. .__. 1- 1,.-..... 

t~. a., the oonlUnea tOl'III th~ 'beks d PIU'l>lieb-brwa w..S. ---­

Ing• llll'aa a ■amd."7.r ~ aa4 gl'llldac fnqaeati¥ aa 8114 :0.19 ._ 

ttae u.t. et iaa dlJ.,ten t11111 the nblUe ot flif MNP PMltJew:e _. 
... _.. parUoalwq tld.ok GD .. V'fl"Uoal. ,- of roob. 

J.11 Olla PHllcla 1-- 4- 'lbe ahon all tho· abwe-memiclned U­

... an pnNl!t• at the ~ becinl to Bhift to the -- hTM I 

UDUJ.. • 20 tut. .i.r lOIP e}lll"lna Ude 1'Bl'k, Ude p12119 1a ~ ._. 

!Sll!Wa &e ,..._ 

lGIIJ.ar- -11 ~ gn,l'bg on. to WO.,_ V more Sa !nsctb. 

1lhllA ~ -1oaeq allid ,-llwJ.,_~na f-- ftnr 8ar .. 
t7n r -' .la 1¥1e1te71w .. a1eo ,.__. s. Yur!aa aaouata. The ... 

111 M •ta:l11tt. tau.• a 11111 hit..,,_ fNII tbe Wlba t.r1all fll 

JZ wbla.,.. to a_... 1-cth ~Ji'• the~ 

,.._ f4 the nm_._...__... ollfta. ,.,._ ...... s.-' • ~-• 

~ ••·•Ul"ler' •ta.~ r... _. • .,.. ablrtil:Aia • 

f'J.n 'kp, d l'Nke. OIi ..... _. nSnaq .,... • tbe Na lliott• 1i ._ 



aot ___. al all. All ._.. ell i)'ura·~ ...._. • po4 aawlll 14 W.. 

eJp .. __. ...s.aw a:ro nU. or nnw ... ai .._. depth. 

n.,..,.n., 
F1trh ... o•••q ... ·- divl1J81 they .... c119pi. ., •w ... 

lt.J 81111 ~l.J' ew1m ••• to the 41ver. Th-, .._..ehf.etly of -11. •het 

though 1-pr ODtS wn --. tblae appeared 'to 1- ttl1lfl1! in IU!l'iber th- .,_ 

t,be ....,..:1 ~ d 7011111 fl.sit WU' oU. -..uld lead ne \o _.... 

Thu la probahlt aooamted tor "1 t.he hot that the _._ :la Fa.ls• a., ,._. 

the didng ftS ckme ilP 11 ~ Simol,aton and K&lk Bar• le -. 111h.-. a 

great c1ell1 or --1bc ls dOM. M Smith (1949) Nlllllfte. ·uiton.1 fla1I 1dd..ia 

A aerta.ta UIIIOlmt et vertto,.il z011a.tion a.ppeve to '1e prosetl'I 1n .... 
. , 

of 'lheee llt.toral ftlJh. n-.t O • 8 feet belOlf the Ablit.tora.l fringe""-...,. 

alOllellt tuh •een le the Bluktd.J.. J»Rl94HI .,... A tw smu1 epeoSana 

only •~ the Rome Cgha,fNpplp,a W&MPR) occur. Hewuww, ee one prooe1de 

deeper 40llll the pos1Uon bGoomoa ,....,._..set. unUl at 25 feet, ,g. W&stRI- b 

very ......_. in all eiN89 vrherN8 V""Y t.,, a;peo.lmet1s ,,,r R,. j'tMJWI ..,. Hene 

and thue are oh1ef'17 ot 1a,ogt, 0111:-. a toot or aon 1n l.Gngtb. ,t,;o Jlfdalr 

•MBII oZ under a.bout. e1ah" inch• in length was ever Men at 25 f'INI. 

Some eptlOlee of the f-11.J' Clinidae _.,, v,ery 4GmmOD, ~iGlllutl.J 

int.he~- eubli~ t'boup Qta IIPIEID&ten hu been seen at so 
f'e&t. They' can on.a be seen crawling about on tlle rNka, disappearillg U 

~ into a .-..toe. TIie crmru.»a habit ot lbee• t1ah oan be w11 •--­

YN -.. a fXMD de1teltan lB -' ope. 11ben wrous tlu ............ 
k 

the cteli-.y. au. other ftsh mm t. the epri ed .-..in auapended in the 
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The 1111ole 1Mll ad ewwyt,hillg gl'Olling oa lt le thlaq .....-.4. 

nth din 111111 •edt .. -. DUe. ._ Nlttnc • the '-'"-t thta •laula ot 

edia■nt aN Clhul'md up at..--, etep. Thie •ecUwrt probul.J UGUaUla't• 

throagti the laelc ot ._.. antm. 

TM following int.eriidal aldatl• ... anioed In '\M tndtlittffal 

area. 'l'hne apeoiw ot HeJ19'1e •emtre wre taken fr• the onot when 

'J.'hese wn the only pst.ropoda thuo tar tound on the fJUblit'toral u--. • 
the 1r& 

the ftl.1- Aleo present ill the onet nn n,.,:!A EMEiie f-mnthli:e air 
. 

WR •ere quite HGt.un. &tld O'Uler eohinodma uttoed ._.. Hmcl:111 ...,, 

and l)Kff9b1D IPSlrJSPI· The cmlJ ba..-wle seen ns Ba]p•a :k;Jre,& 1'be 

QnaoJM )H;e,9PR gg;,tp '1!19 i"airq Oomo'Ae 

nn. P1!9!1!HP-

Dt• helmet as d•cribed ~ used lsn SUIIIDGr• wti. v.,,. .,._ 

iefaotory 1n nery weir uruler the water. rndfand f'rom one detNt on dry· l.ad. 

'nla copper trom ~oh tt 1ft.m made W&s too thin end without any lldequate s 

s~ eo that• 1f' healed 1n the eligbton dee;n,o oarelo•~• pc'i,­

ionl.arly nth the h..-.y Weigh-ta ~ bent and bu4kled. The NIIUlt .. 

that UM'ft!l stressCM_ wre .et up in the glaae 1IIDdO't' panes• 1'1:d.ah oraakecl. Be­

osuae of tlzii, tlle gl.U11 in both w1lldow oraokod aria had t.o be patGbed ~ 

When the result of this aeries o£ dei"tw 18 .exad.ned oertain 1~ 
ing hots oome tc ligt:lt. 
ing taete oome to lf&bt. i't:tMe are finUJ the 11&laU'l'o paucity of apeoi• 

at some uptM belw the 1rrtertic!al zone oo~ nth the acme itaeU• .... 

ondly1 the eommon OOOllrnr.oe ct certain wes1; ocast apeoin, rare or abseat 

from the eut oeast 1Dtert.i~al zone, a.t 9 ome depths belAnr th$ wrfaoie el the \. 

NS~ OOM'l 1111hore, am tb irdlJ, the eil!d lar1 ty ill muy 1'a.JS of the tam;a of 



-u.-

the ••-- w.t.er ot Kalt Bar' hanolar ad the open eoast_ • CI01ltnHN with 

the dleeS.nd.larity ot .. lnt.en14al see .r the harbot.11' all and that. o~ · 

the Opal coast. 

To take t.ti.e poiD'M :tn order. oae 111 tint et.naot, on a din watn 

f'Mt 'below the eurtue at.• •llY• Flab JioeJt. 1lf the fan 'lhat then is little 

of the .,.,,r1ety et l.Ue ia the intertidal SOM t,o be affll at. that deptti. end 

t.ba.t tbl9 \Jlallt ta Dlde up by the IIIICIOh inoreaaed lllaNra ot the apeoiee that, 

dG eotllll'. Uan1.1• bu already Nen aide of' the &bundaaoe or Pppp. 1ltW-
ls.l at. 1.ba1I depth. Mid of the .taet t.hat the abole ar.a loon bron 'bee..,. 

of the ...i.bundarioe ot 9:EiMIJfle There are lara;.,a quantit1• of fl4hi&odanls eueh 

u l>fV:IS:b3aa MJJQl]flllf lllJ4 to a luser extent. HargQI 9J2i'W+I• Molla-. 

ot lfbloh ~•N are ao ".;tray spec1Ga in the intortidu.J. zone, are redu-4 \o ll 

t• •PNI• on.q, and 'ill9,1iut never OOGUI" in _. large Qwm.ii\ies such • t.he 

blmks o1' ausael.a ud huJldredll of periwinkle& la the intertid.a.l aone. Fan­

flO~ et.i~e er>tirttly auwurnt.. ~ are ~ two epeciee or ~ present. 

.ta.NrDOne& l~e the.ir Y.riety and uhundance, tho ollly OOEMW or.ae eooun-1.llg ..., 

ing IP¥MP1Mt 9IRlll!il"- OU the other hand oolaur is providbd by t.he ~ 

red gorgoadam cwd criDcidn• whioh are but. OOOM.Siosuuly npreaented 1n the 

•ublittoru.l fd.ag._ 

OM ot the m:dn reasom i'or this tap_pew•e w ba lob&'\ IW1J intenS.dal 

speoiae ti»d. ·UJ.e deeper .ta.WI" t.oo culm and st.ill. an4 i,oa■ibq 1.nnftioieatly 

urated fc;;r tuir ,.111 n• Vl"J.J ot lits. on a modert1.ta4t cralm dq only a.....,. 

alight YG& motion is f •lt ~t 20 feet, ·lfflile bu'bblee produo.d by ._.. .aotion 

seld• .-.t.rllMi lonr thtLD 6 i"Nt. belw t.ite &1&rtu.. 

lt 1a illt.NaUag in tbia napeo't to raoUo• tiMG u..... 1a a awlk­

UlC •imllui.ty be,.... tho ar;imals i'ound in tho dMpel' nt.er ot t.htlll&on 1111111• 

th• d.NpU' •~t.•r of Kalk BUJ harbour. fWI UtfMJttl& iif1i5t.i, MDlff1,?JI 

' 



Lfmtt11 :eaatn, fla«bJM _,,,,., rs rt-!are nh3!Er!:: fltnalt f.il!I'- . 

.111 llll4 q,z-· idaJNp ve all OoalOll to both looal1Uea• as _.._certain 

ep11oa. otJ!. liPJiildftD nab• Mtldltt AUar.a and UrebePetftl!aillPM• 
.. , ~ 

It 1a alNeiOllftoant to notlee that ~M moet nooee•tul •peat.es fd.-the ehel-

tered ute,ildal SOM of the Kalk Bar ptw, suoh - §M!Ua'ktk lpp, 

HMnem arer!t anc1 flastlmw ,,.,,,., .... aU listM by E.'Jn _{1•39) 

~ oocurr:l.i1g u OJ"Jl)'lof'amla in---. ladpe• 8124 .ther ,helwred spot.a in 
" .. 

f.he Falaa a.,- lllMl'tic!al SOllh Those intert14al. 9,PNiOS lldng on O.FGfl rook 

on th.ft cou'I, ftGh • .. t lilllpet9 and ..aela, are ei'll,er abs.z1t ol" poOt'lJ 

Npl'M.r&Md in tbe,pi..-•e intertidal IOU. 

iad.le it is lmon that the north--nst aorner Gt False .aiq bus a 

higher awnp ~ 'than the rest of the· !lay (ls~ 19'3'1),. it -1$ poa-

llllkes it, impoaei'ale tor sGll8 ot -the "9.1"111-t.Glrrpense tonm e~tablished ill t.hia 

ooft'lN' toll• at -\hat deplb. It ls oertainl.y a taat that. oertun ooJ.o-t..­

orat.o iireet co:sst f ona, De¥er tGUlld ln 'the intwttdal zom of th• eut oout. 

&&.•o well eeta.bliabed -..,.nty t'eet 40iffl. Euap1- or th•• an the ·ilhel,t ArKei­

tllP91r4me NJll§ 8l'ld the bolotharf.811 9HIIIE[ht. iJ!lp1,aa,,. both c~ fOUJMl 

in i.be .,., oout lntertida.l sono but seldom or never :hi the ea"'t OO#~.,t, inh.,.. 

t.idu.l zoiie. Tbia appears to lend ftight. to Stf#J)h8DIJon1a t'ieory _,nt.ioned abffe 

the..t. aorae intertldal r___, may UHDd tl,eir range boM&tb the surfaoe. In 

Yi•• ot these oomider&tiom,• 'Ule South Alrian sublittoral promi~os to be an 

inlonsU.12g ~la.Lt 0£ •tudJ for some ti.me t.o oome. 

IL a1DFY-

1. Th• dffign of o. cbing helmet tor .,tudy ot tl1-, Fuse Bay sub-

littoral is deeorlbed. 



2. '.t.'he Mt1'Jocl of ilG& of the helcet is descri'bed. 

in& btlDM."t.p the 11w-taoo. Their aubllttorn.l Yeriioal dis'klbt.ttioa ie ,u .• ..,. 

fioh••• 

s. Sae oonsideratione arising from t.he diYi»g flrk on the aub­

lltt.oral ocournmae U 1nterti4ul speoiee is disouesed. 
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APJll:IDIZ 

L Lt.et ot plarrl• abd animal.a Mll'l!one4 tn tile int, • teflOt• 11hu 
1-ea touul at 3t t,.-t. oelw lw nter ot •)ri.na U••"•. 

1) ~-· '' 

-~:· 

2) ,ihlGNphyo••• . . . 
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x. .al~4Mto;z. 
1. Zit J;al1t1tiA11 BIi&&• 

The oonoept of the •1nterticlal region• adopted;h•r• 
'· 

ia the •am.• aa that defined b,- Stephenson (1937) during ~rk 

011 the South Afrioan coast. It •braces that section of the 

coast-line t'rOII t)le uppermoa" level ot 111• ahore epla■hed by 

the wavea at high apring ticle to the loveat part exposed by the 

••• at low apring tide. Thia regien ia divided iato tour•~ 

regiou or son••• Pro1r•••1Dc downwards froa the top, the 

uppenoat of th••• zone• 1a ealled the L1ttor1na Zone, flulL to 

taot that it 11 charaeter1ae4 by the preaena• ot numeroua peri•. 

vinkl•• ot the genua W$satln1,. The lower level ot this son• 

only 1• aublller1ecl during the hi&h••t tides, but the whole zoae • 

reoeivea a ••rtain aaouat of aplaah troa the wave• at high t1d••• 

depending on the oalmaeai, of -the ••• at the till•• I.llllediateli 

below thia nh•••• .. on 1• the Balu.oid. 1;011e, •• called l>ecr~,, SfJI 

the dominating orpni• in thie aone are barnacles ot the genus 

IJJ.IRII an4 other•• Thia zone 1• ord1:Daril7 aubmer1ed at high 

water ot ordinar7 tide• and lett bare at low water ot th••• 

t1d••• fh• aone ~••t below this 1• known aa the Cochlear zone, 

. The doainating organiu in thi1 zone ia the limpet" flj;e;J.;J.1 IAlb• 

1111.• !h• Cecblear scm.e 1• exposed oom.pletel7 only dU11ng low 

I. 

\ 



water ot apring tides, and u7 even then be partl1 covered 

it the ••a 11 rough. Th• f"1nal, loveet aone 1a the••► 

littoral tringe, which 11 almoat perpetuall7 covered with 

water, but which 07 be exposed it a low aprina tide coin• 

014•• with a oalll da.7. Th• region below this.is called by 

Stephenaon the nblittoral, and it 1a the highest region ot 

the sea bottoa which is pe11»9tuall7 aubm.erged. 

(1) Th• Rook Pool•• 

During the eourse ot the present work attention was pa14 

eh1etl7 to the rook pools 1n the intertidal zone, as th••• 

fora the ho•• ot all the fish to be found in the intertidal 

zone. The pools in this area ftrJ in aiae trom aaucer-lik• 

4epreas1ona in the rocks to large and deep pools and gullies, 

the lover end of vhioh are trequentl7 in connection with the 

••a even at the loveat tides. 

The treq11eno1 with which these pool• are replenished with 

treah sea-water depends almost ent,1rely on their poaition on 

the shore. Pools in the Littorina zone are nearly always 

stagnant, new water arriving trom the •• 911l.Tl~tor a abort 

while at the top ot each high tideJ on a rough day when the 

vave1 apla•h high up the shore they receive more water than 

they would on a da.7 when the weather 1• oala. These pools 

are often d1seoloured and dirty, with a greenish soa tleat• 

in& on th•• Yet all but the Ter7 highest pools, which are 

apt to dry up coapletely )etween spring tide•, contain a tieh 



population. The ,0011 are u••U1 bare with a •a.ncly' or 

rooky bett•f of the few aea-weeda which grow there the cOlllloD• 

eat, .on both a14•• or the peniullla, 1• torabm IIRID1i1, 

Balanoi4 pool• ue replen1ahe4 with new sea-water to a 

tar cr•t•r extent thaa are the Littorina pool•• While tbe7 

are uauallJ out oft tr011 the sea tor long periods at low t14•t 

the7 are completel7 cOTered at high tide, and the water 1n 

th• i• alvaya treah. On the Pal•• Bay 1id.e of the Penin• 

sula the bottom ot these pool• 1• ohieny rock7, although 

aant7 pools 4o oecur to some extent, eapeoially in certain 

looalitie1. At Sea Poi.at and other plao•• on the West 

Coast a 1reat Jl&D7 1hallow pool• are toun4 1n the lower Balan-

014 rea1on whieh haTe aan4y bett•• and rooky wall•• Th•7 

eoattin a plentit\tl growth ot ale•• ot which Vl.D .J.u~UI 1• 

the ■oat comon. Iaaae(l937) con.aider• that llD 6111iJlM 

11 a dominant •P••1•• in the upper rook pool•• Other 

•o-on alga• 1n theae pools include varioua spe~iea ot 

GJ.ar~IM and iR4R• Beneath these algae are concealed 

n•l>ere ot fiah. 

!he pool• ot the ooohlear zone and au'blittoral tr1nc•,1t 

they are ot any •is•, usually baTe an operd.ng into the••• 

eTen at low aprtna tide. Ma117 ot th••• pools are more oorreot•/ 

17 pl.lie•, which cut aoroes the son•• •••n • • tar up the shore ! 

•• the lower 'Balano14 sone, so that often no hard and taat line,,' ' 

oan be drawn between the varioua zon••• The7 1u.pport a· rioh ,,. 



and variecl plant and anblal o011UD1U1it7, 4eta1la ot vhioh are 

given 1n ptpera 'b:y lyre (1939) and Bricht (1938), ot the 

Bast and West 114•• ot the Cape Peninsula reapeotivel7. 

Th••• papers tol"II! part ot the vortl 4one 1mder the direction 

ot Protes1or T.A. 8tephensoa(l939)t (19ltlt-) 1 (19117),· on the 

intertidal zone ot the South African coast. 

2. latht4 at Work., 
JPiah, tom a oolleetor•• point ot view, ditter sharpl1 

trom practically all the other m•'berst'an intertidal o011111UlitJ 

in that they are Yery mobile and 4o not stay in the same plaee 

to n•rlythe same extent as other intertidal organism• do. 

In addition, the:, are Tery elusive and alva:,s more or less 

difficult to oatch when aeenJ ther al10 pcssees in ■oat in• 

atanoea a nearly perfect system of camouflage and an ability 

to hide themselves to a remarkably 1ucceaatu.1 dear••• The 

worker theretore can never aatisty himaelt 1n the covae ot 

a collecting trip that, riratly1 he has obtained apeoillens 

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

he does poaseaa 1• a tair sample ot the tiah ta,:ma, with re• 

card to a1set sex and numbers, which are present 1n tbat lo• 

ealit7 at that time. 

Consequently the method ot work adopted was to select 

two points on either aide or the Cape Peninsula and collect 

there at regular 1ntenala1 obtainias b7 this means a tairlJ 



-'· 
representative sample or the liah tauna at eaoh or the two 

plao•• throughout the year, and, 1n addition, Tisit• were 

N.de to variou• other points within the area 11:aitecl b7 

th••• pointa, with a view to obtaining information as to the 

41atri1nlt1on ot various apeoie1 1 both 1n Fala• Ba7 and 1D. 

the colder Atlantic vatera on the western s14e ot the Cape 

Peninsula, Intonaation of this nature is presented chietlJ 

in the fol"ll ot reoorde 1 a• the area in question is a very 

er1tioal one, and-,;- of the species conaidered have Ter7 

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

the "Warm water• aide of the Cape Peninsula. 

Collect1n& vaa ohiefl7 done b7 ••an• of hand net,, in 

rook pools and aublittcral tull1u. A few tish were oaught 

in this area on rod and line, notably larger specimeu ot 

Q;a~iJil PBQ19t21• Thia voracioua inhabitant ot the inter• 

tidal zone is a ohanoteriatio frequenter ot large pools 

high up on the shore, where several speciJaeM or all a1zee make 

their he&4quartera under a particularl7 large and immovable rook• 

or in intricate underwater tunnel• and small ea•e• formed b7 

pile• ot larce 1-eken rook, to thia inaocesaible retuge the 

lar1er and wilier specimen• make an instant retreat at the 

slightest sign or dancer, so that it is practically 1mpcas1ble 

to net &llf but the smaller spee1mens. But a baited hook left 

ln the water near the mouth ot the hide-out will often entioe 

the larger fish, and 1n thia way aeveral or the bigger speo1• 



men• oan be caught during the course or a morning • 
. 

SeYeral experiments were made with baited tiah trap•• 

but these were seldom auccesstulJ the7 had to be heavily weigh• 

ted and aecurel7 tastened down to prevent them being washed 

away b7 the tide, and, if they survived unt1~ the next da71 

generally oaught little more than large quantities or GUIWlJ.I 

and other oarnivoroua whelks. 

Colour notes and any peculiarities or live fish were noted, 

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

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

brought back to the laboratory for identification alive. The7 

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

1n which they died very soon and set themselves, i.e. expanded 

their dorsal and other tin•• 1n a satisfactory manner. 

The object ot the present survey has been to inquire into 

the ecology or the tiah population of the intertidal zone. 

From this point ot view the tollowing aspects of the fish-lite 

have been examined• the abundance or the ti.sh population as 

a whole, and the relat1Ye abundance or different speo1ea com• 

priaing the population, their habitats, rood and the 8onat1on 

vhiob tbe7 exhibi,. Their repro4uotion has been studied and 

finally their place 1n the intertidal community is discussed. ~· 
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II. QsmtD~ Agggunt Qf tb, Sur:v1x• 

I. wzg&J.it1ea J1s1ted. 
fhe two places where most ct the collecting was done 

were the rocks at-St. James, 1n False Bay, and the rock• at 

Sea Point below La Rochelle boarding houee • 

.-.U. account ot the intertidal zone at st. Jaaea, with 

tull notes • all the aariaa biota eaept tiah, an4 a deeolpt• 

ion ot the rooks, is 1iven by EJJt• (1939). Similarly a de•• 

oription ot the conditions prevailing at Oudekraal, a place 

typical ot.theWeat coast or the Peninsula, is gi-en b7 

Brigqt (1938). 

( 
In addition various other places on the Penin.6ula 1 

auch •• Boo1krantz 1 Cape Point aa4 Bantry Jay were visited. 

(Fig. l). 

Jach or these plaoea possesses a characteristic tish 

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

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

at Sea Point which do not ocour in False Ba7. In addition, 

there is a large component or the fish talllla vhioh 11 common 

to both aides, and some ot the eommoneat species can be nwnber• 

ed among these. Othera,hovever, while ta1tl7 common on one 

side, are scarce on the other. Such a apeciea 11 Clipp• 
em2PAtM, which has been eaptured on• everal occasion• at 

Sea Po1nt 1 but onl.7 onoe at st. Jam••• 

In ceneral the charaeteriatio warm water forms ten4 



to die out at Cape Point 1a approached, to be replaced b7 the 

cbaraoteriatio oold. water torm1. !hi• ia what 11 to be ex­

pected,_ but no exact spot was tound1 however, where a hart 

and tast line could be drawn with van water forms on the one 

side and. oold water forms on the other. Seen 1n the perspedt• 

1•• of the 8ou.th Atrioan ooaat a• a whole tbe diviaion between 

cold. water and warm water is very marked. 1n the region of the 

surve,-, but the distinctness talla away to aome extent when 

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

bten ascertained. 

2. CC&RS!IW11cl qt :tl\l Pish J!aJ!M 21 Intertidal Zou,. 

(i)._The b1a.t1on 1t ldtY %141 
The tacts given throughout thia paper with reterenoe 

to 41atr1bution1 aonation, habitat• eto., refer aolel7 to the 

position as it 000\tra in the intertidal zone at low tide onl.7. 

!he reasons tor this are tbl"eetold1 

a) Th• vhola or the zone is ordinarily aocessiltle 

at low tide onl7. 

b) All the previous verk vbiah baa been done on the 

South Atrican coast on the intertidal zone has been done at 

low tide. 

c) There is every reason_to suppose that the whole 

picture, with regard to fish, changes to a marked. 4egree at 

high tide. lot only are the fish able to aove about when the 

zone 11 completel7 covered vi~h water, but foraa which inhabit 



the aubl1ttoral and which ue aeldoa or nner tound in the rook 

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

about tor tood, retreating again as the water reced••• 

(11) ~• Component• ot Fish Population. 

Taking the intertidal zone as it 1• at low tide a• a 

basia, then, it was notioed at both main collecting areas that 

the t1shea to be round there appeared to tall aa turall7 into 

three 1ubd.1v1■1ona1 

a) Pi•h•• which illhabit the intertidal zone permanently. 

b) Piahe1 vhieh inhabit the int:ertidal zone for some 

,ortion ot their livea 0D17. 

o) F1shaa which cannot correctl7 be oalled inhabitant• 

ot the intertidal son•• and whose presence there is caused. b7 

abnormal con41t1ona, such as the onset ot cold currents, atom• 

eta. 

3. zu r,mn&i <cal.lAW 
!haae include the typical inhabitants ot the intertidal 

rock pool•• In general they are coaparativel7 small, sluggish 

torms, living in rock crevices and caves and among sea-weed. 

The7 are allloat vithot.tt exception brilliantly coloured, uauallJ 

in rich shad.es ot brown, russet and green, and baTe elaboratelJ 

developed concealing coloration to blend with the colours ot 

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

parent patches to auggeat the tronda ot •••---• and there are 

clarker line• and patch•• about the •T• tor the purpose ot con• 



oealing that organ. MIU17 or them are also. capable or changinc 

their colour to suit their ba.ck1round. !heJ are nearly all 

aarn1v~rou 1 and are not given to migrattnc or wandering to 

IIJl7 extent, p»eterring, at low tide at least, to ■tay in in 

one crev1•• or weedy rook. Whan they do move, thi1 1• uaual.17 

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

Chiet!r •one this tJpe on the Cape coaat are the --b•r• 

ot the tuil7 Clinidae. 'they are of particular interest since 

they include a 1reat 11&D7 end-.1c torms among th-.. Thia 1• 

what would be •xpeote41 sine• fish o~ tho hab1ta 4eaor1bed. aboT• 

are the tn• among whieh it 1s aost probable thdendem1c tora• 

would be round, 

Ot the tvent7•one apeoiea ot fish captured and examinect 

during this survq1 thirteen or over 6o• belong to thia famU..• 

They area 

Speoie1 

Cl1rm1 auperc1lioaua 

Clinua cottoidea 

Clinua robuatua 

Climla anne 

Cl1ml1 venu1tri1 

Blirm1 uwainatua 

Cllrm• breT1criatatua 

Clinua d.or1ali1 

Cl1rm• oapenaie 

Where Pound on th11 Suney 

Ubiquitous 

Ubiquitou1 

West coast 

Weat coast 

West coast 

Ub1qu1toua(rare on•• coast) 

West coast 

Ubiqultoua 

Baat Coast 



lpeoies 

Mpoct•• tuoortm1 

Mpodee au 
C 

Mpode1 branOhJ'/Pbalus 

Mpode1 heterodoa 

Where found on Suney 

last coast 

laat coaat 

laat ooaat 

East coast 

It will be aeen that ot the thirteen Cl1n14• listed 

f I v1, n.er• were found onlJ 1a lPalse Bay, tov were f'ound on 

both aides or the Peninsula and to\U' were found onl7 at Sea Point 

some speoies, suoh •• Climla robuatu• ,~ ca.pens is and Mpo4•• 

hatea,4on1 are probabl7 present on both aides or the Peninsula 

but ••caped captve except as stated. Otherwise this liat 

oontinaa the lateral d1strt.b1dll• given bJ Smith (1949) 1 with. 

the exception fd.~bretlotistatua, hitherto found onlJ 1n False 

BaJ, It 11 perhaps noteworthy that while Ql.iDPI species 1n 

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

Weat coast only1 !Uld•I species w•r• ttflmd only 1n the lf&fter"• 

vatea of the Bast coa•t(aee remarks on Lateral Dietributiona l. 

Ot the 28 apeoiea ot South .lfrict1n Clinida twentJ-one have 1,een 

found in th1• area(Smith 1949). Ot these f'ive are extremel7 

rare• having onl7 been tound on a f'ev occasions. 

apecie1 are GliDII D&Dlllt Ql&m,.1 httt1Gtll~lill, CJ.inut 11ii­
PIPP!lt (}JIIUQSllmJ• EJZl)Uldif;oU and QSmmt:a• )iROZ:ODI• 

Bone of these were seen or caught with the exception ot Q4ilml 
U:IXilti1t1tu1, one specimen ot whioh vas oattght 1n a Cochlear 

pool at Sea Point. Th11 curiou.117' localt.ed. specie• vas prni(-



ouslr lmwn on1,- tna "Pal•• 91.7, trm lalk !&7 to SimonatoVD.• 

...(8m1 t11,· 19'19. ,. 358). 

Ot the remaining 16 speeiea listed b7 Sm1th1 12 nave been 

tound 1n the pre1ent survey• Those vh1oh have not been tOl1114 

are t g;u.111 IADillu:11., C1,IPU ,1ttrllW, CJ.'811 1111311 aa4 

t11m4ta 2111-- The tint th9N are 11ate4 b7 laltb •• "not 

abundarlt•,"mt often -n• and •net abundant•, re1.,.otlv1rl7 

While the laat ia cal.led by hill "not ,mcoaon•• 

!he 011n1dae ocnstitute the maJcwity or specie• whioh make 

up the penianent component, but thltee othel' fieh 1 lielonging lo 

three 41ffaent families, were eau,ht vb1oh are members ot th1e 

component. 

These ver•• 

Pully Oob1eaoe14ae 

QbQ.rldlll- t\lptg 

J'a111U7 Oobi1dae 

flt»U llll4&11U 

PaaU7 !len11dae 

JUMP&II R9D.'tabl 

fh•••• 1n oelour, ala• and habit• are tn,ioal ■a'bera of 

•• It 1a poaaible that Blenn;u_c!rnu!ua is• •~~r ~~~~~t, 
since it baa been cau1ht 1 ,t 

· ~ wHMilfllli ana. ~ in False Bay were oaupt only 1n Falee Ba7. 

'i JC"" onl.7 1n the s11,~ _______ th other •peciea were regularlJ 

oaught the whole year round. One apeoien 'Which was expected 



•l"-
vftld be touncl which has net been caught i1 2DIPb:etaAl»JI 

ap1atua, which 1s Jm.evn tr• Sea Pe1nt • 

a.. ta• ttu.1an:. g_,n,u,, 
Th••• tish censiat ohletl7 ot tho•• whose 7ounc are to be 

tound at the upper lnela lnat which de net live there all 

,heir liv••• They are ••DI these which are described a• tn>i• 

oal littoral fish, but which 1n their adult 1end.1t1on invade the 

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

1••• covered with water, and which are seldem or nner to be 

fcnm4 1n the low tide rook peola except 1n their juvenile con• 

d1t1ea. !'hta categol"J' •braces moat ot the shallow water 

rock-frequenting tn••J aepoiea oau.cht in thi1 survey aret 

Pu1ly Spu14ae 

bfhD•ttPU ~l1ah,i 
UaLIAU BED" 

Paally Coracinidae 

GsttlAWII IIPtnlM 

haily Taoh:,auridae 

l:&AbXIPW t1'.l,&q1a 

family Mug111dae 

H'UU •P• (probably Liaa ramada) 

All th••• make their appearance (aa JwenilesJ 4ur1ng the••• 

••r 11onth11 and1 when the tide reoeds, are trel(Uently to be 

tounct, onten 1n little •heal.a, 1n the larger rook pool•• wh•r• 

they t•n a oharaoteriat1c part ot the sumaer tiah tauna. Ju3; 



•15'• 

troa an examination or the 1tomaoh content• ot specillena froa 

th11 oategory1 their diet, at this time ot lite at l•at, 1• 

predominatingly vegetarian, altb.oUgh 1n later lite m&llJ', noh 

•• R.Wsllll f.ltlYI, are omnivoroua. Th••• juvenile• otten 

ton part or the food or riah permanent to thia son•1 small 

, Mtlgil up to It- om long have 'been .round. uaonc the atomaoh oon• 

••nta ot both 9•WI m,rcil1Qll,II and. Qi&V QQttti411• 

Thia component, though toning a well-det1nied and stable 

•l•ent ot the fi1hct the intertidal aone, ia none the lea• 

aoaewhat more fluid and Yariable than the rirat. It does not 

exiat, tor instance, 1n the •am.• proportion the whole year 

round, being greater 1n number and specie■ d.Uring the 8Ullller 

month■, though specimens ot R1RAR4U llllBI hah been aeen 1n 

the pool• once or Mee during winter. They are not nearly aa 

abundant•• they are in a\11111ler, and are generally or larger 

11ae, indicating probably that these are fi•h spawned dur1D1 

late summer which have stayed in thi• zone loncer than their 

oompanione before finally leaving the rook pool• tor the aub­

littoral. 

In the aeoond. place, there 1• a greater number ot 

larc•r tiah praaent 1n the intertidal zone at low water at night. 

hirly large specimen• or »J.Rl.l«A• 11ra• and other typ1oal t1ah 

of the rock7 subli ttoral make their way up f1111•• and pools 1n 

the cochlear aone and sublittoral fringe at night, provided 
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that such gu.111•• and pools hav8tmmed1ate aoeeae to the open 

•••• 1'heae have at no time been observed 1n the 1ame gullies 

and pool• during the da7, Por instance, in an otten visited 

J)()ol, the top end ot which is 1n the upper Cochlear zone and 

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

■en ot UI4ADI IUGI 135' mm in length was captured by hand 

net at about 9 P••• of the night of 2l+th June, 1,it,, and sneral 

other• ot the same size and larger were observed in the pool. 

111h ot this sise have never been seen 1n the pool during the 

4&7, the lar1est Dilll.dl&I oaught here(on a tin7 hookf 4ur1nc the 

clayt1ae meaftJ'inl about 100 •• 

h general, there are many more bigger fish, bilonging to 

both the intertidal components, seen at night in the intertidal 
,J...,,.. 

soneMluring the UJ'• With regard to the permanent component, 

th11 is partioularly tru.e or tho•• tiab whieh, wb.ilt well re• 

presented in the intertidal zone, have a range of vertical 

distribution the lover 11Jll1t which is well below the sub• 

littoral(aee remarks on Zonat1on). Such fishes are f'or instance, 

g,li;lm1 llilRfE;ilriQIBI and CQRtUQ1i&i 4WGt. )(K The larger 

J1f The laraer apeeimena or theae are •••n and captured during 
the night than during the da7. 

There are probably several reason• tor the tact that larger 

tish appear to be more oOJlllOn 1n th• intertidal.zone st night • 

than the7 are d.Vinc the 4a7. In the tirst place, t'1ah, be• 
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longing eapec1all7 to the second, illpenanent categor,, are an .. 

oouraged by. the ctarkness and qaietneaa to r emain much higher 

up the ahore 1\11riN lov~tid• at night than the7 would during 

the day.. lo11ibl7 theJ oannot see at night hov narrow the 

eon.tin•• of the pools a re 1n vh1ch they are raaining. Secon417, 

llaJl7 larger fish, even it they are alwa.78 present 1n the inter• 

tidal zone, de ::,.ot illmed1atel7 vanish into. hiding place or 

into the open aea at night as the7 do durinc the da7 at the 

approach ot danger, but r911&1n where they ue1 otten d.azsle4 

by the light of a torch, and are thus more often seen and mor• 

eas117 caught than the7 are during the UJ'• Ma.D7 ot the larger 

Ol1n14a e1peciall1' are trequentlJ verf' vary duri.Dg the da7 and 

are IBUOh l••· 80 at night. 

S. i&I Bill JMJ..Utw 1(p i.lll lailt:tc!M'.L la!• 
Thi• category ia IUliaportant trom th• point of view of the 

1urve7 ot the fiah ot the intertidal zone. fl.t Atti»Uicm it 

•brao•• practicall7 every tne of tish life in the ••a which 

u7 be a very occasional visitor to the 1.n.tertidal zone, the 

visits usually being caused b7 rough weather or other abnormal 

cause. 

Bxcluding t1sh which have been washed up in an obviousl7 

sick or 4J1ng condition, onlT tvo healthy fish whi~h should be 

oluait1e4 under this heading, have been caught. These were a 

White Stupno••'lb1hl.&w111 ,io\ia1111>. measuring 398 m11 1a 

length, and a Bhark(ll1i1;tv.11QDA;al.ltu1). The Stumpnose va• 



foua4 1n a ooehlear gul.17 at low tide and the Shark was strande4 

- by a vaTe 1n a shallow pool 1n the 1ame area. Both th••• tiah, 

•• taa •• could be obeerved, were 1n a health7 cond1•1oa with 

no parasites or marks of violence upon them. The shark waa 

1tranded Oil a very rough day with a particularly violent South 

Easterly gale blowing, 

111. §pes11:i. Aspects ot :t bti §»1:1:c:v• 

I. 4.l&ng1n4.1. 

Mention has already been made of the fact that accurate 

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

subl1ttoral fringe and the Balan61d zone cannot be aacompliahe4 

with the same facility with which counts of lim)Mtts or other 

more or less aeasile inhabitants of the intertidal zone oan be mad•• 

Morener, the numbers ot the population, although relat1ve17 

atabl~ over any period of time, do in tact vary to some degree 

between one day and another and even between one spring t14e and 

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

mobile than the average mollusc, and is capable or travelling 

fair distanoea. Tbta iD a pool 1n which on one occasion 13 small 
c..1111f• ,·,.ol 

Q.nu 9g$tti~11 were countell~only? Q.11'.ml gottQidtl a fortnight 

later. 

In addition the numbers or tiah taken both or specimens 

and apecies cannot be considered to reflect an accurate view 
II\ or the species and ntDRbers obtaining~• locality, since oertain. 

apeoiea are relatisel7 alu,~ish, easy to oatch and oonapicuou•, 
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1n oontn.at to othei-1 vhicht be11des beine well camouflaged, are 

moat elusive and agil• when danger threatens. 

Therefore, while it 1• perteetl7d.mple 1• aome oasea to 

. notice that certain apeo1ea are very collD1lon and others very rare 

in most intenediate cases it ia 41tt1cult to determine the rela­

tive abundance or 1oarcit1 or intertidal tish and epithet■ such 

aa •relatively aodoe• or •coaparat1ve17 oomaon• abllll4 be uaed. 

with caution. In the tollowine table an attempt ha• been made 

to liat the intertidal tish or the permanent component in a de• 

oreaainc or4er ot abundana•• w 1th the commonest at the head ot 

the li•t• and., while it is hoped that bllia reflects the position 

as accurately aa possible, tutwe work may well alter the posi• 

tiona or 11&117 apeaiea on the 11st. 

fable II 

1. GJ.»m• 01ua10,, 
2. IR12i»t RIA£1111 

3• G1'8U ,:gperciliRIH• 
~. Qli1111 4Atltl1t 

S. l!Dwi DI 

6. GJ&oz:1ooh3zm1 unt11 

.,. Cllau IIJR1Dftua 

s. c;1m1 eon, 
9• Qlipl AIDIPl!I 

10. IDA!ltl tp.cqm 

11. IDG411 btsasto,n 



.. 

12. A•ial m'illlW 

13. 11.ru,u1 aRllm!iu 
11+. Mnaslll )Ds;m;g1phaJi111 

l~. QJ;au J&Uflf&l-

16. g;u,am, u:ui1r11t1:tu 

It should be notioe4 that thia l1at baa been drawn up with 

the •phaa1a on the n•ber ot 1n41v1duala pJNaent 1n the t1ah 

population rather tbaa the different apec1•• vhioh occur. 

The two are not alva.,-. proportional. :ror inatance Q11Jml 
IAPWil 1a relativel7 abundant•• a apeciea, as one or two 

•7 be tound1 ill the appropriate habitat under atones, at moat 

pl•••• alone the coast. Yet th• pool which holds one or two 

apeciJlena ot this fish will probably have a dozen A•iAII 11.Ul• 

t.~&P•Jll 1n 1 t t vi th a like mber ot QJ:1RP! qgt~oiAII, and 

a smaller ne11bbourin1 pool v1l1 contain eight of th••• apeo1•• 

and tiv• KIZIIMIAIAII 4arwi•t but uo Glipu• IIPIIIIAI• 

throughout the nrve7 it haa been not1ee4 a 11ven area in the 

appropriate zone contains three to tov tiaea •• maD7 Q;J,iqp• 

UR!Uil.'201 •• $11&n,u IIPIPl~lt though both apeeie1 e01111oal7 

occur 1n that area. It therefore tollov• tbatt other taatora 

being equal, the eoologioal etteot ot xia&m1 IIPIEQUit•M on the 
# 

environaent will be proportionately greater than 1• that ot 

G•UU MRIDfil• fhi•t or oourae appliea to the area or the shore 

where G« MIIAl41 oooura moat abundantly, silloe the vertical di•• 

tr1'1atioa ot th1• tiah 1a aore lSaited than 1• that ot Gltma 



IIRltCi•iPOlt vhioh oecura over the whole intertidal aone with 

the exoeption ot the highest levels. 

Stat1•t1os on the abundanoe ot fish 1n. the intertidal son• 

are likelJ to be laaat aacurate in the oaae of tho•• who•• upper 

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

tide mark. A ounninC tiah which lives 1n or about the sub• 

littoral trinse and vhioh aelda or neYer penetrates the region• 

above th1•<••• remark• on Zonation), ean ••117 slip ott into 

deeper water 1Ul•not1oed b7 the collector, who 1a apt to 1et a 

aiatakan illpreasion about the llUIBbers ot this species which are 

present. A case in point 11 that of the two fish IJ.2411 BU and HJ 
llm411 Dtterodon, both ,tated to be common inhabitant• ot the 

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

rich browa 1 reds and silver, as are all Cl1n14• which are tre• 

quenter1 of seaweeds 1n the lover intertidal zone. 

Yet to.r more MD1411 &I were caught on this survey than 

vere MJxodea heterodon. While H. heterodon ia probably the leae 

abundant of the tvo the large d1aorepanc7 1n the numbers caught ia 

probably due to the £aot that Mpod•• heterodon i• by A9 the 

most agile of the two and it therefore eecapea dapture easier than 

does HDQdll DI• On Tisiting the perpeotuallf submerged sul,. 

littoral, ju•t below low tide mark, with a divin& helmet, speoi• 

men• ot H. heterodon were occaa1ionall7 seen crawling about on the 

rooks near aeaweed by mean• ot their pectoral r1na. On 

dancer they darted into the vee4(J.auitp1\ 1,mi1u1l and van1■he4. 

~Al• paaa, atated to be common, has entirely escaped capture. 



It 1e1 however, probably relatively soaroe as fftr to the 

aouth •f J'alae Ba7. It 1s not an eaa7 matter to determine 

exactly the relative population atrength of the tiah. 

The abundance ot the fluctuating component 11 atr1cll7 ••• 

aonal, arr1v1n& at a climax during the summer months and dv1n4l1nc 

al.moat to zero in the winter. These fish are also not codined 

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

1•• being 1ntluenoe by the tide and to a great extent, at least 

in their very early lite, by the curret1t. They also disperse 

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

left 1n pools at low tide being probably a matter or ado1dent 

to a large.extent. Though these fish do 1 1n their juvenile 

1tad1a1 make their home in the tide-poole almost to the same 

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

to the upper levels, apart from the effect of the tide and ourrent 

on their dispersal. 

Because or this, counts of the mmiber ot these juvenile 

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

1n that they RT give an 1ndicaticn or the commoneat specie• 

which make ui: this component, and cannot g1ve any- idea ot the 

actual. numbers or tish present and of their effect on the inter• 

tidal community. Matters are also aomplioated by the tact that 

though these fish are generally mueh easier to identiff at sight 

than are most Clinida thef are uS11allf difficult to catch as, 

a44e4 to the taot that the7 are extremel7 speedy and elusive, 
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ther are uauallJ found 1n pools lower down the shore the lover 

end ot which is open to the sea~ «itd. low. tide1 and tish readilJ 

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 bpt specimens ot them were not oaughtt 

hmil7 Sparidae 

RiPAR&I itUlfgiatu1 
family Te,raodontidaa 

yblubJnoaetea bs?nc}sepi 

Of these seven fish the two species most likely to be pr•• 

aent in the rock pools at any ti.me during the summer :ir.onths are 

the :Alacktail(D~p;L04Yp 11rgusD and the Zebra(J21faso1atya). Theae 

are th, most abundant and regular el•ent, often occurring 1n 

small shoals in the proportion ot lO•lS Blacktail to one Zebra. 

!he others are more periodic 1n their ocourrenoes, but becoming 

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

D.iullet, small individuals of ,t1ch occurring in largE- sbbala at 

certain times, Juvenile Galjoen(Qpra<titPa§ QapeP141), and 

Hottentot{h~m,tooon blgpl\!) were never abundant in the inter­

tidal zone but were of'ten present in fair numb€rs in the immediate 

1ublittoral fringe, raan.c barbel(TaqbXIBlYP ttli9eQ1) were often 

to be seen 1n the iatertidal zone, sometimes quite h1gh up the 

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

underwater caves and ledges and seldom ahowihg themaelves. They 

were more eaeil7 seen and were l••• timid at night. 



•• IDl'.9Alt1pg. 
The eta.ta aoC'lllftllated 1n this aeetion retera onl1 to tilh 

found in the t1rat oomponeat or intertidal t1ahea, 1e. tho•• 

vhteh are to be found 1n thia area at all lite stadia. Ot 

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

fishes or the tam117 011.nidae, •DJ members of' which occur 

fair},- o011110lll7 ta both a1dea ot the PenSnnla. 

(1) The Famil1 Clinidae 

All member• ot thia tamU,- are Yi vtpe.z,ous, and fiu·t ilia• 

ation 1■ by copulation, for wb1oh purpose the males have a dta• 

t1nct1ve 1ntrom1ttent organ which provide• a rM4y 'ff~nas ot tell• 

1ng sexes aJ..ldrte 

The UOIUlt of ,ouna produoecl at a ttme varies in the dlrter­

•~t aenera and alao with the age or the tiah. Bach 1peo1•• 

haa a 41tterent mln1mum •'-•• at wbio.n epawiin1 takes place tor 

tirat t!Du:,. Judging trom an eaainlltion or specimens er all 

atzes at ditterent tbtee or the year, the riret epavn1ng •Pl'f'&•• 

to take place during the second year or growth. The tollowina 

l1at tabulates the minim'IIII sl■e at Vh1oh envid t1ah ot variOUI 

a,ptic1e■ were found, the largest p-a•td ternales that ware daugbt, 

and the weight ot the ovariee 111 eaoh oa••• 

Speoiea 
L l l 1 

Q • OMUU.i&III 
e. cotto1dea .... 

iMllP tll-":ALli • 
Min.SBAra aiae 

!al. 
ll2 

61 

6J 

Gonad MUisUll 1'11e 
u<al. la> . 

100 88 

so 19 

Gonacl 
,,.,_) I 

6)0 



In each tish examined it was notioed that the e11• and 

•bryoa vere not all 1n the same state ot ctevelopaent, but there 

appeared. to be two OJ' three ditterent aatdia of growth in the 

oftri•• of •ch tiah. Thu in the emalleat Q;J.'8111otJ;g;l411, 

11.entionecl above, there were 21 amall fish with 7oll:•aaoa nearlr 

absorbed, an4 1n addition there were a n1J.1Dber ot lar1• 701k7 •cg• 
with •bJTO f1ah ~ua, 'f'iaible 1n th•• !be largeat kl gpt$R,411 

had ovariea which contained about 70 nail transparent tiah, with 

7011t-aaoa attached 1n varioua atagea ot absorption, ranginc 1n 
no 

aue trom 1 to 15' IDll in length, the largest baving"JOlk-aaoa 

attached. In addition, the ovaries oontained about 100 eggs 

ot w.rioua aiaea, ranging from am.all black dota to yellow globes 

about the ai.ze ot pin'• head. A Q;L1pg DRll:&.LIUIJII ll+-5 • 

10111 with gonads we11h1Dc ?7S ag contained 38 veil-developed 

741'Wll tiah from 9 to 11 • in lenstb, a• well aa about 80 •11• and. 

very young tish. The largest Q, WIISiliAlllt ment1onecl above, 

oontained about a hundred JO'IUII tiah, the largest flt which, 16 ma 

lon1, •• tranaparent yet marked with taint 'brown bara and blotches 

like lta parent. A s1a1lar atate or arrairs vaa observed 1n the 

oaa• ot IIM411 JIii, a:cept that 1n thia case the young fish and 

:•cc•, thoqh lar1e 1n •1••, ware fever 1n nU11ber, there being uauall.J 

aboat 20 •hr,o tiah and about 60 •11•• Tb• largeat unborn tiah 

tound hel'e ••au.red aoj- • 1n len,tht and thoqh tranaparent, •• 

taiatly pipente4 with brown 1n tnical Ea Pl style. Sneral 

ot th••• t1ah had ovarie• 1n wh1eh were one or two t1ah 20•21 

• 1D length. Thea• 7011n1, it Nmove4 from the ovary ot a treahly 
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killed ta.ale and,iberatecl in a bowl ot sea water would BYill 

about 1n a perteotl7 normal taahion. It thq had been lett 
he..,.e. 

und1sturbed1 theae"tiah would un4oubte417~1pawn.ed theta• larger 

t1sh within a tev da71, long before the other fish 1n the on.r, 

were sutt1o1ent17 mature tor bitth. 

This eYidenoe point• ao the tact that the Clinidae do not 

have onl7 one spawning period, but give birth to their ,-o,mg • 

tev or one at at~• at 1ntenals. The mmber ot young born at 

a tilll• 1a probably eight to ten in the oase ot ClJlml IDltlllil• 

DI., perhaps a tev le•s 1n the oaae of Qlm, cgtt1iAtla but 
l"\~J.od.e..S Ill- av, 1n all probabilit7, 1ivea bizth to•onl.7 one or 

.. ·two 70\1.D.I at a till•• Gilebriat and thompaon(l910) reeorcl that alt-
~ young Qlinua DR!lAAlofM were born 1n the aquaril11l at St. Jam••• 

In the oaae ot the 1••• common Clinida sutticient data ... not 

collected hr 8.DJ" pronouncements to be made, but it is probable • 

that the 1aae appli•• to th•, ainoe they are all v1v1paroua. 

fhia interesting aapeot ot the breedlng habits ot the Clinidae 

oou14 easily be verified in an aquariUJD.-

!im.ea ot Spavninc. 

Very email Cl1n1da are searoe or absent trom the rook 

pools during the colder mooth• ot the year, but fair quantities 

were sean tram about lovember onward.a. In the s\lJlmer month• there 

are large number• ot 1mall ~uvenilea, rancin& in the•••• of 

QliAU !U!Di.lJa1;u1 trom about lt5'-60 mm 1n length. Gilchrist 

and !hoapaon(l910~ aotioed the saallt transparent young o~ Cl1n141 



in the nok pMla tr• Oriober enn.rda. 
Thia in 
Thie ilMU.RtN that th• ■p-.ing P•ri•d •t th••· ft.eh oonaen••· 

in l&te flllter or Hl"lJ •Priaa• Th• t.Uwlq li■t gina the •n\h■ in whioh 

grari4 taaln •t the thr•• ■ped•• ... t1__. aiMYe nn oaapt1 

Tale IV. 

COi•• oms1&eu HPnna 

Mara (1 epeciaen) .. -
Ma, .. • 
J\IM - -

(le tiJlh • Mqht ia (Ditto) (Dit'\o) 
J111J) 

Jiap■t - -
September SepteaNr S.ptem1-er 

Ootokr Ootober ooto'ber 

-- NoT•Nr Nff•nr 
~ 

Thia 'Iulo ooatini■ to • .,.. eaten tho tari that tho ohiet ep&1fld.Jag 

•nth■ an thee• in the earlJ winer a.ad. late ■.Prl.llc• Ne ttprn nn oi.ta.ine4 

tor Jul.J u4 t• tor aaauatt thNe aro prebably orltloal IIOlltbe in thia r ... 

,-n. 
ot th• fish that nre oaght th• p•r••••• of Ml.a ri~ rt.po P­

IUMle •on lu11ffid•-' '\• fNlf UJ at th• -■t general GOnoluion.e a.MIit t11• 

tb.n ot •turitJ of t••"•• Ia pural, h....,••• it wu tou4 that th• great­

""' proporH.• of male fl.eh with m&tllN tntn were oapt ta wl•ter an4 

•Prill&t u •lion ta Tabl• Va 



" 
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Glial •u,n&li&I G.'L,_.1 Ml~RidM MzlA411 Ill 
Date L•~h of OoMd n.,. ~h (Jf Gonad Date 11} ot Gona4 

t sh vgt. ti.ah Vet 1•h Vp 

llaNb. lit?• ?10 •• Muoh ,,_ lltO ma .., ,_ 60ac 
Na.Nh 16? l"/0 )lay 91 IOO - ,,, 120 

JCq 168, 310 Jla7 flt 210 HQ' 55' 10 

Kat 1,, fff Juae a, 160 Dee 98 ISO 
.. 1' 170 alto IOT 88 1-.0 , .. 190 lt6' 
June aoo 190 

J\ma Ill 610 

.lq 121 ... , 
Oot 138 ''° 

th• reaulta .._ th11 table 11MU.eate that aexual aatv1ty 1D 

Nl• Ollniu oooura moat often 111 vinter1 ••&• 10 rMord• of •ta­

tty 1ll aal• '-• aur1Uii81u. •1x occur d.ur1n, Mq and Jw. •• 

~oolleotlnc -14 lHt done durlna July and little 1n Aqut1 unton.­

nat•l.J the•• montha are probably the mo1t nportant ti-ona tht• point 

ot vtn. Breeding, however, probabl7. oontbm••• though to a 

1••••• extent, well 1nto the l'tDIIDV't •• witn••• the uoept1onallr 

lar.- llldtl m with ripe t••- eaught 1a DN•bff• 

!bi• date 1• not ntt1olenti, oan,nben11Ya tor 4et1n1te o_. 

elu.aiona •• to time of bl'M41nc to be drawn tree th•, •• la-
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auttioientl7 1emlly mature apeoimena ot both eexea were ob• 

tained, but the general trend or breeding time• in the Qlinidag ia 

probably tbat copulation takea place a month or two betore epavn• 

lng occur•• throughout the )fear except prossibly tor the late 

ltllllmer months, r1s1q to a peak 1n spring, diminishing during the 

SUJIODert with a second probably smaller season 1n autumn. The 

work on the breeding habit• ot Clinid1 done by Gilchrist and 

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

( 11) Other Members of the Permanent ·Component• 

So apeoific data was compiled conderning intertidal tiah 

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

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

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

ot the bN-41:q habits of QJior1ocJl,smu dent&• The eggs have 

been found attached r1rm11 to stones in deeper vater or 9 to 20 

fathoms during lovember and December(Gilchrist 1901+-, 1905'). In 

a later publ1oat1on(1916), G1lobr1st describes the eggs and larvae 

of this speoi••• A felated genus or the same ramily(l9k1qnia;q~• 

~b.Yll la71 1ta •11• on the stipes or seaweeds 1n shallow water 

(Smith 19lt-9). It woul.4 thus se• that Sall9l1•qqb,1f1DI moves into 

deeper water to la7 its eggs, although one or two have been round 1n 

the intertidal zone with ripe or nearl7 ripe eggs. The tollov1ng 

list 11ves the lengths, gonad ve1aht and date captures ot &Olla 

female• found in the intertidal zonef 



Date 

Mq 

Pe'b. 

Peb. 

Leqth 

<•> 
180 

131 

22'+ 

0ftl'1 Weight 

(■1) 

2100 

1990 

6120 

!hu• ot th• other ••bers of the peraanent component 

AIWJ:Htailllll At&II tor one probabl7 alvar• moves into deeper 

water to spava. Another which probably also doe• ao, 1n thia 

area at least, ia 1111111'111 lllm!Wt sinoe •ca• ot this apeciea 

are reoorded b7 Gilchrist (1916) to have been dltedged up 1n the 

ehell or a barnaclet(probablyfJtllJIIP 1111ii1r11) 1n nine fathom• 

1n the month ot lovember. AP)#.11 millll ha• never been re• 

oor4114 trom deeper water, and lt 1, peo'bable that the •11• are 

laid in the underwater oavea wbioh thia apeoies trequenta high up 

the 1nore. The •11• have been desoribed b7 Gilchr1at(l916) 

troa specimen• depos1t1ed on the glass front ot an aquari11111 

tau. 

J. EadlDI bal?i&1• 
(l) The PeJ'll&llent ·Component 

With very tw esoeptiona the apffillens ot all the apeoie1 

ot thi• ooaponent were fo'UDcl to be •oro1oop1c teed.era and oarniv• 

oroua. The obiet exoeptioa to thi• waa that mu, probably I• 
WS'RI&, vaa te>W:Ml to be present 1n the atomaoh ot speciaens ot 

Gobiu nu41eepa on several ocoa1iona. 

f!ob1u• nu41••E~• 
It ia not knoVn whether them.& found 1n the stomach 
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ot thia apeo1•• •• l'Valloved as.food or tor the adlf of the micro• 

.1oopieorpni- vbieh 11&7 have been aclh•:rinc to it. !hia speeiea 

when aauch,t, usually had nothina 1D 1ta stomach and on the othe:r 

oocasiona had a mass ot unidentifiable remain■• Though IB&nJ' ot 

the intertidal fish will eat practically anything that com.ea their 

va7, Gobiu• nudicepa appear• to be more ot a scavenger than moat. 

More amphipod• were tou.nd among the atomache contents than any 
anput,l • 

othu -a1:n,n..:. , ... , but one animal bad 8Vallowed a trash leg of 

Ct9lOCDPDf mm1tatJ!I• This fish was caught 1n a pool 1n the 

L1ttorina zone in whieh several speeimen1 or this ..,ab were also 

present. It had never been observed, however, that Gobies 

attack healthy spaoimena or QYglA&EIPOI Jllll?$tltBI or the shrimp 

lilW!l': PIAi,&W, both ot which occur in the 1a.me pools as these 

t1•h• 

l'aaily Clin.14ae 

All aembera ot the Clinid family are pract1.aally complete• 

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

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

aist ot treaher too4. Practically all types ot animal food ia 

acceptable to these fish, but 11Uch ot the tleah that is eagerly 

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

as aaoidians protected by their thick leathery tests. lrOIII ob­

servations made on1b.e 1t011aoh content• ot these fish it can aaf'el7 

be said that their main natural rood cona11t1 or a.rnphipoda aad 

,aopc,ds, 



The tollowiq table giv•• a liat ot the aoaoae1 upb1po4a 

an4 iaopod.1lou.41n Clin14 fiah1 

h1PJit Ill 

Allnb&P941 
Species 

Paramoera eapensia 

Ceradooue rubrom.aculatus 

CJll&dasa anstral11 

Byal• 8PP• 

Caprellids 

lls>RPAI 
Cirolana. •PP• 

lxosphaeroma app. 

Paridotea spp. 

Chor11och1amus dentex 

J'cnmd 1at 

Climla dor1a11a 

Moat •peoiea 

C11nua auperc1loaus 1C,cotto1dee 
C • 

c11nu.a aupez,Uiosus 

Myxodea 11111, M7Xodes •PP• 

Myxodel •PP• 

Cl1nua acwninatus 
c. doraalie 
c. oottoid.a 

c. acuminatus 
c. cotto1des 
c. auperci.liosus 

Particularly M,xod•• 8PP• 
Clinus 811P•rc1losua 

Thi• is also a comm.on ~ish and a varied collection of 

organism• vere tound among the stomach contents. Ro amph1pods 

were enr round, but all ot the speoiaeu which had any ttlt 1n 

their atomachs contained molluscs, so that it appears that Tariou1 
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k1n4a ot aolluo• ton the •ln f'oocl of tbla 1peo1••• The teeth 

of thi• t1ah are auoh larcer and atror.ager than ot llll7 other apeei•• 
• tu"'~ 

of the.~rttdal. .. ,onen\ an4 the1 can theretore deal with 

bard ahelled. animal• better than other members ot this compc,nent. 

The 'bable on pages ~l, l.ll t ~s gi...-.e a llat or the stomach 

content• of 60 tub exam1ne4 of~ apeoiea. lot all the tish 

examined are· 11ated siaee a peat many h,4 •pty stOl'laehet 

a,.tin Dale~Ia .. ftah ....... Jlell.ua BtlnilMle other • .... ,.,.; ;t,e 

a.ar liq 8u>reer1, 
... 

• lime lt.lUD•l• fKUhi .. 

-==• IMM,\1111~ 
" ••P'• ........ 
It r.11. ... 

Ji.
a i!M,.t • ,. ... I J• .U£- 1 Ill a-

•alla· MNlfl ... 
M.mua .., X X 

• - X 

• Sept. X 

• o.t. • 
• Nn. X 
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It will be •etn. from the preoeding liat that of the 6a fish 

exam1nee, lfO had amphipoda 1n their stomachs. !he OD17 apeoie1 

from which aaphipoda were eonsiatentl7 absent vaa whatilRSA3.IRU 

4wH• Iaopod1 were present 1n 22 of the tish, Q1 41&1&& again 

being the sole u:oeption. In It- oa••• fish were present aaong 

the stomach contents, while 5 ot the fish examined had wol'lla 

-•• among the atomaoh contents. Mollueoa were present 1n 11 

oases1 all tive of the QJ:w.tilPQhiam& dentg listed, which were 

the oDly onea whose atomaoha were not empty, contained molluao 

remain.a. In 10 oases the thoracic appen<lagea ot barnacles were 

found, but these all occurred 1n a single speoiea, vis. c, at~ai411• 

!heae appendages were all solid and ~••h, and did not appear to be 

aasta, so it•••• th.ate. cottoid•• has the rather unpleasant ha~it 

ot bit~ ott the 11mbs of barnacles as these are protruded out ot 

the•~ into the••• Other animal• toand among the stoMeh 

oontente of these fish were mna1l apecillena of the sea-urchin 

Parenohirm.1 anplosua 1n two specimen• of c. auperoiloaus and one 

otl c. dentexmd 1n one ca•• a leg or the orab Plagusia charbna. 

Other species ot the permanent component examined, though 

the spec1mena whose stoma.cha were not empty were not sutticient 

1n numbers to add. to this lis\ • a bowed no d 1.fterence troa tho•• 

already mentioned, and amphipoda, i1opoda and molluscs predoainate4 

in theil" stomach contents. 

!he fov epecies dealt with here are fairly tnieal ot the 

sone •• a whole, and the three Clinid apeeie• indicate well the 
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relative difference 1n the feeding habits ot Ile genua GJ.WI 

and the genus Myxodes, the form.er having a muoh more varied diet 

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

11 specialised to an environment where the prey ia abundant 

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

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

62 specimens listed is analyaed graphicall7 in Jig. la, and it 

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

any other cross-section ot the permanent component. The pro• 

port1ona ot T&rious types making up the tood or •oh individual 

speoie1, as shown 1a th• 11st, 11 graphicall7 indicated 1n r1,. 
It the food histories of all the 1peciea making up the 

permanent intertidal fish population were known and washed out 

the results in general, would probably be -very s 1111lar to these, 

w1th the onl:, exception the re.ct that Gobiu• nd.iena 1• known 

to eat seaweed on oocasion. 

a) The Sise, Habits Etc. of the Prey. 

In general the s1ae of the an1Jnals eaten Yar1es with the 

size of the fish. This ia partly due to the size or mouth and 

stomach ot the predato~J while the mouth is large the stomach 11 

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

tact that larger prey, especially in the oaae of fish and mollues, 

is too ditt1cult to catch in the one case and too dittiault to re• 

move from the rocka in the other, for a fish or a given size. 

or the fish that were eaten one Ila @VRl12il3'PIPI 62 a 1n length 



l!,Opo&.s 

lsopoJ.-. 

d 

fi,. I. The v'e/a.tive propo,.+,ons of lltt food- u.te,. b't fo".,, r.,p,,,,.I int..<Yt,.1-t (,iii. 
O.} A111•l<tm of the. fo,,,. .. f.·,4 ,.,, ... wl.., I~ i I,)••• e} an'1<l'1su of fh~ food ,,.,. ti;.,,,.. 
61.f('fYc,/,ou,s (b) 

1 
(. c.offo,ltt> (c) 1 Mvxotf.ej ,.,,,,., (t!J, ,1,0,-11•1.J.,,,. .. , J.t"'f~w. Ce}• 
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vas toun4 wide another which was 189 ma 1n length, the only••• 

·ot cannibalism found. AnotherC.1JiPi•S:iJ.ie1J11 95' mm ~ong contained. 

tvo aaall IJWiJ. @R• 32 and 28 mm 1n length. A I• cot5q~4tl oa.ught 

on the aame ~•1't measuring 91 mm., aob.ta1ned on H»cA l:Q• 28 • 

lon,. l'inallJ a GJwt1sgch1MlUI A1Alc111, 22»+ 11111 long1 eontainecl 

two Mllfetneslilm! dor•t••• each about 1tO mJ1 1n leqth. 

The staple diet ot Sc,.dem;1;1 appears to be molluscs, which 

are usually swallowed whole with the shell uncrushed. The7 are 
.:\. uauall7 limpets of •mall a1.ze 1 the largest be1ng..,11Pb9QA&:11 4,-

Qm l~ mm long. It is probable that this fish, though it ha• 

fairl7 atrong teeth, has difficulty in re&eving limpets of larger 

size from the rock•• The largest limpet found in other fish 

was theee speoimena of RiAdPfl gtyili§ 12 • loq toun4 1n a 

GJ.au• 1ma.erc1J.'9•u 168 DIil in length. 

Only t1v~ worms were found among the pre7 or the tiah listed, 

tour being found 1n Cl1n14s an4 1n QaetMRSlb,uml Atmf.M• Gt the 

ti•• worm• caught two were errant ronas, one beinc E.timtttiLI 

4)111tl<'.1t1U• The other three were tubiculoua forms, including 

one inRPIIM URIP:111 found 1n the sucker-fish. Occasiona.117 a 

voa of some length was found to have been swallowed, such u a 

nereid, poasibl7 fJ.l~mlX:1.:1:1, ot 69 mm length, which was tOUJMl 
Clin,_,,_ 

in •nla~Ulrll llll!WliDI of total length of 86a. ~11 

was of course pos11ble because the worm was coiled up in the 

stomach jiia manner iJapoas1bl• tor a tish or a gastropod. 
. a.\l 

•••uohinl .. were.t0\11ld only on three occaaions ant ll•tll 



were Yer7' small, the largest measuring 7 u 1n diameter aoroaa\"tbe 
' ', 

d110. 

In general, with the exception ot normall7 aull rora• B#ch 
\' 

as amphipod•• •o•t ot the animals found to form the rood or tl\,e 
I' 
I 

permanent aoinponent ot the intertidal fish were juveniles, and the 

smaller the fish the smaller wa1 its pr•7• Juvenile specimens 

or J:lDq~etJ!lll ~nd other Cl1n1da were round to have the stomach 

packed with tiny uphlpods, mo•t ot microscopic aise. 
,, 

(11) Th• Temporary Ooaponent 

lot ao much data on the reeding ,habits has beenaceUJ111lated 

with regard to these fish. All the lpar1da caught class1t1e4 

when adult•• omnivorou•, haTe lreen round 1n their juvenile 

stadia to be chien1 vegetarian• a~ tar a11 could be Judged tro.a 

their stomaoh contents, since the•• were invariably packed v1tb 

aea-veed, some species ot Ulva predominating. lo tora ot an,mal 

lite was found 1n these stomachs, although these little t1sh 

bite eagerly at the flesh or b:Rl:A •tR:LQn&t:11:•and mollu•o• 1t thia 

•• thrown among th• in a rook pool. Two specimens or T1ah:r•l&lll• 

t,;t1Qtllt howa..-er, 92 and 95' mm long, were f'ound to contain nm.erou1 

small amphipoda and 1aopo4s, and in the smaller the unrecognia• 

able remains of a segmented vora. So trace ot algae wa1 found 1n 

their stomachs. 

.... IQllltiPA• 
Stephenoan(l936) discussed the sonation of limpets and 

Bokenbu and lleugebauer(l938) wrote a paper on the zonation cf cer-
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tain petropode, but nowhere dvring the intertidal coaat11ne sur­

vey ta any reference ra.de to the vertical d:1.et,,tbution or inter• 

tidal t!sh with the exception or tpe(1939) who gave the subJeot 

brier mention. She Wt"otea 

"Th• channels and rock-pools at St., Jar.es are abundantly 

supplied with small tiah. In this survey little attention ha.a 

been given to the111 bu.t so rar as I have aeen, three apecles are 

comr.oner than others, and exh1b1t a certain t:orw,t1on. Th• 

mettled GgJ>'-11 rmd1GIRI frequents shallow se.ne7-noc:,red rco11, 

inshore or at fairly high level•J the variegated !-:ltnPJLJ!ilW.,.z: 

1illQJJ.11. occupies poolr. r:.t 1trwer levels; and the s11oker-t1ah 

'1l9..W.C>$'blsm8Jl .. ~~ntt! 1 a often to be found adhering to rock S\11"• 

taces tn the lowest region••" (p.299). 

Eyre va• right1 at lov tide a det1n1te zo~ation can be ol>­

aerved, not olll;y ~t the three tlahes that aha rent1cns 1 but slao 

ot most of the other m•rers rit the perNnent 0011poaet ot the 

intertidal f1s'h. -ro some extent only the uprer l1m.1t of vert1oa1 

distribution can be obeerve41 (i 1 ORIE9lil2&1t althO\lgh it 1a 

to l,e round at "lower level•" as indicated by Eyre, also occrur• 

at low t,1de ~ark and to sorr,e considerable diatanee helow.- It 1• 

not· known where the lover 11Jn1t of vertical. d1str1btlt1cn 1a tor 

this apeoiea, but it ha• been ••• at a depth of 12 reet below U•t "' 

treme lov water of aprtng t1dea and ••17 probably occurs still 

deeper than this. This speo1e•, 1nd14ental17, ap~tt&l"• to haTe a 

wider range ot vert1oal d1atribution th.an any other ••ber or 



thla eomponent. 

The Tert.leal d1•trl'but1oa 1• alae llnlted up to &OIN extent 

v1th the habitat pretened by 41tterent speo1••• Por tnatanoe, 

the two ts.ab G.lla• JIN:Wil and QJ.'81 MRWil are tound onl7 
1Uld.u atonea and among coarse p-avel and lsSteken shell• 1n th• 

bottoa ot pool•• and apeo1aena of th1• t1ah oeour 1D. pool• wbioh 

otter th1• tn,e ot shelter n• thota,b the pool• •J' be situated 

quite blab up the'abore. &lnoe ahlngle ot tbl1 nature 1a OOlllftOll11 

eaat by wave aotton talrl7 high up the sbore, and PoOla in the 

Oeehlear- and below ha.,. a bettn emposed •1ther of solid 1"CHtlr 

or with one or atone• lar1• eaoacb not to be atfeoted by va•••• 
lt tollova that the .. f'S.ah•• .,.. IIOet Oomtflonly tC1Jlld 1n the 

k.lano14 acme, where a n'Ntratllll ••t to their ltld.ng 1• moat 

1enerall7 rounct. The lover 11Jntt or the vertloal d1str1'9tloa 

of Q1 flfaral:.il appears to be a little higher than 1• that of G.• 
Slllffl}lilt whiah baa alao beeri tou.d. 1n the 11.pJJer Cochlear, b'ltt not 

lower. It 1• atated (8111th 19'19) to occur alao in deeper vater. 

In the thb4 pl•••• it has eonaonl.7 baea found tbat the uppuo 

11m1t ot cH.atJ>11:tut1on ot a apeo1ea U llllelr to ooataln a bS.1p• 

propol'tion of J'OUDC•r flab than the areas lower down. The whole 

ar• doe• contain ad'tllt• ot the epeoie• but these are mo•• plentl• 

tul, relative to the •ount or jUTenU•• y,resent, lover down the 

't'e1't1oal range ot •PN1••• Thia 1• eepeolally notioeabl7 Sn 

speo1•• with a w1de re.nae ot verttoal d1atribut1on, auoh •• 

Qllral, •u11&11l&UPI• Moat ot th• l•••••t apeobtene of thia 

epeo1•• f'ncaUent the nbl1ttora11 or 4eep veed.7 aulll•• and 



channels at low tide mark, ready to slip into the sea 1r danger 

The followin.g 1s a brief account of the zonation which was 

found to occur with siiteen different specie• b•lonr.ing to the 

permanent eomponent or the intertidal f11h, atarting with the 

pools highest up the shore. It muat again be remembered that 

this position applies at lov t14e onl7. 

A graphical idea of the position is given in Fig. 3 for 16 

ot the t1ah. The graphs for three or the tish, namely Muodea 

h~terodo;, Cl;\pus xemistr11 and CliDU§ bt~V1Qri@t1tu1, are based 

on records ot one specimen onl7, and therefore cannot be regarded 

as definite. It 1a unlikely, however, that the fish habital.17 

ooeur higher up the shore than the localities given. The highest 

point at which QJ.lm&I rnlmltll was found is given1 this speeiea 

was not again found in the intertidal zone but has bee caught sev­

eral times tro11 the subl1ttoral. 

It can be seen trom the grarh that the highest occurring 

•!ish 1a Q:sibius mu\1QtRI• Thia t1sh occupies all pools in th• 

tittorina zone which are periodicetlly refilled with sea water, 

even though these ma1 not be reached(eacept by splash) by the 

high water or neap tides. Ooeurring nearly a. s high ts Clint&I 

g2tt214g~~ but the lover l.jait of this t1sh occurs slightly lower 
The. ➔tlUIOIOf>~ limll- .,E, Cli,_ ~'r!i•l.o,..s. is in ... , ~•\,~tv l:h\a.no,d, 

doa, in the low9r Balanoi~ but it reaches its greatest abundance 

in the lower Balanoid and continues downwards in numbers throughout 1 
a.te f-,,..,.,,l on\1 .I-qi.Hi '- cl"""'"• b..J-, wli.\e c. dov~~l.s 

the intertidal zone. Qlin.u• 11:QM&is and QiAY.s ~prs111a ~• 
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considerabl7 more abundant 1n its zone, Q, cap,nst1 has a greater 

vertical distribution. It has never besn found below the upper 

Cochlear in this s,1rv,ry, but 1 ts range has been extended into ta• 
sublittoral following observations b7 Smith (1949). Qb9£•12• 

Glum• dents occurs next highest on the ahore1 but this sucker• 

tish is uncommon until the Cochlear is reached, where it occurs 

vith uniform abundance to the sublittoral. Cli.rm,§ &AUm.inftYl 

and C, g1m,e are frequenters or the mid Balanoid to upper Cochlear 

regions, chiefly 1n the flat, shallow sandy-bottomed pools or the 

Balano1d at Sea Point, though I, 1ca!mtu1 has been round below 

thia. 

The f1ah neat 1n order atter this are all tish 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 moat abundant 

on the seaward side of ledges ot rock in the sublittoral tr1nge 1 

the7 all occur also below this le•el in the sublittoral, so that 

their lower limits or distribution cannot be determined. The 

highest or these is MDQdes hetet2w:2n, specimen of which vaa found 

in an upper Cochlear pool. The most abundant of these is Hlli9411 

~•, which is oommonl7 f"ound in the Cochlear and below. KDS?dll 

b22tmn and QJ.;1.a,u ~reyict,1:tcl:!ati have also been found fairly h1ib 

in the cochlear, but Qla.»lH! bzubz:qenhaJc;g•, lluu111ui ;ornu:tna and 

Ql,lnu@ rfitmstu have only been found in the •ublittoral tring•• 

As baa already been mentioned, the aonation ot these fish 1n 

practicall7 all oasee closely bound up with the habits of the t1•h 
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an4 the habitat• it tr911Denta, and this aspeet ot the eoology ot 

the intertidal fish v111 be discussed in the next saotion. 

IV. %At 11w1Jioa;J. 1s1ai1tica ot lilA P :thl Iatc1r;tidal Zcrut. 

1. il\l?it§:ts. 
The tiah ot th• permanent component ot the intertidal zone 

have shown themaelvea to occupy a variety of different b.ab1tata 

comprising almost every imaginable type ot eoologioal niche. 

There are at the Cape no species which hep or skip out ct water 

or which are commenaal in Holothuriana or other animals, other­

wise the list would be complete. 

The highest pools 1n which fieh life occur• are populated 

solely with 'le A'Qd~OIRIJ these pools are bare and rocky, with a 

bottom either sandy or con&18t1ng of atones of various size•• 

Very larce gobiea arei)und only 111 those pool• where ad4quate 

1helter 1s provided b7 caves an4 apace• under large rock■, 

It sueb pool• are of 100d s1ae and fairl1 deep a population ot 

11 got;tg;L4tf and c, IHPW:JJ.ios111 may occur with the gobie1, par• 

tioularly it th.e pool extend• down into the Balanoid. Th••• 

three species inhabit the und•rwater cave• and rocky creyioe• 

at the sides of the pool or of large rock• 1n the pool. It the 

pool is floored with a mass of broken rook, small atones an4 

coarse shingl•t c. doraalis will oocur in large numbers, the 

eel-like bo47 of' this fish coiling up c omtortably 1n tbia habi• 

tat, slightly lover down the shore Q1 QAPIAf11 occupies the same 

habit•t, but thie fish has never been oblrerv•d in the••• pool 

aa G• au4J;9tl?I t though GJ..mil ;gttQ•UI, \c.1 G.llti'2UfUUll and. 
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G, IS2:\SA~41a.,.~oocur in veed7 pools the7 a:re often camounaced 

with, brow and oli•eog:reen patches so that they are dit:f'icult 

to ••• aaoag the algae. fhe7 do not hovner, live MAP& the 
\ 

algae•• other ot these tish do, but 1n thia environment their 

home is on a ledge or in a crevice in the rock with the•••• 

weed growing over the+rock or erevice and concealing them.. Thus 

the habitat or these :f'ish is always baa1eal17 roekyJ they either 

shelter under the bare rook or live on the rock sheltered b7 

••a-weed. They are the true "klipfiah• ot the Cape coast. 

Another t-ype ot rook:7 habitat is u•e4 by Qhor&11gbilPml 

tmtu;, the auoker•tiah, which clings on to rocky taoes bf means 

ot its powertul vantral sucker. Thia sucker 18 au:t:f'icientl7 

powe~tul to prevent its being dislodged by the most povertul 

waves and thus it ia otten found adhering to the naked roek in 

the lov•r intertidal zon••• In these case• it is wonder:f'Ul.17 

oamoutlaaed with aottled brownish colours to resemble its sub• 

stratum. This :f'ish alac sometimes round 1n pools under ••••wee4 

but again the algae is merely incidental to the pool and :f'ish 

is alva7s adhering to the rook beneath. In the lower wave• 

washed area a sucker*tiah 1s otten washed on to a rock b7 a vaYe, 

where it clings for a while, finally returning to the sea by anoth• 
or 

er vaTe/dropping et~ trom the rock back into the•••• It can live 

tor a long while out ot the vater 1 as muoh as the interval between 

two tides (Saith 19't9). 

Other tiah which live in ch1etly r- habitit• at pointa 

from the lower Balanoid dovnvards·are Ci:l.SAI• t1PP1PIDI and 
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G, IDatlt and to a l•aer extent a• aeen 1n this survey, 1J1tDDi:U 

;orm;t111 and Q:J.lrml tllm:1tus,.. The two first mentioned are quite 

otten tound aaong atones at the bottoa1 of pools u 1n aand7 pool• 

aloq the Weat side ot the Penisula. The last tvo are 1.nhabi• 

tanta or deeper vat•~, but it 11 probable that they, too, live 

uaong roolt7 environment. 

the other -bers<cf the permanent component are torms wbioh 

11-re among weeds, frequently a.t some distance trom the roua, pro• 

vided that the al1ae is thick enough to conceal them adequately. 

!he7 ue the moat brilliantly coloured of the Cape intertidal 

fish and otten have transparent patches in the fin.a to enable 

them to resemble sea-weed more etticientl7. They are usually 

very alugg1eh1 and live almost exclusively on those very small 

animals which abound 1n the sea-weed which they frequent, suoh 

as amph1poda and 1sopoda. As tar as their vertical d1atr1• 

bution 1• concern••• they are exclu.:sively to be round in the 

weedy pools, channels and ledces ot the Cochlear sone and sub• 

littoral fringe. 

Such ti1h• at the Cape Peninsula, are HDRS!I n1t1ro4Qa, 
IVl'YY.OdiLS CJ,"u~ 

lltaam DI, IDl!ltl QuastwJlt YJ\IIMIII llEtYisu:11t1:t:ta1 and 

HU9411 -EISUWtPBllYI• Only one specimen ot Mpg4,tf Qt\tr4sm 

( 8J11• ic,ll.PP-1 Viii Ba I) was t ound in a pool 1n the lower Cochlear 

containing chiet17 lizl':WiU gn1c1ten• Gilchrist and Thompsoa 

(1910•, however, record this species ae to be found •in weedy 

tidal pools, eapecially those 1n whioh the green, •aea-grasa• 
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ocoura.• (p. 222~. Th• green••• grass• referred to 1a probabl7 

Cap.l•tPI llglata• Thi• species was tound to be very agile. 

NwAtl mBI lives almost entirel7 among the trends and branch•• 

ot kvm,11 glom1nt1 t and is also round among SU,11r1cw DA&I.I 

and other Oicartina species. When remOYed trom th••• its colour 

vas round to resemble the alga 1n every detail. Q~gart2PI and 

WIV:IRP11 1a very abundant around low tide mark, LIWIB9il species 

extending to well l>elov llW tide mark, and apart from the above 

species, MUR4!1 WPllll and IWill )raqbJ:otRbl.U were tound 

among it, ID:2sl1• fJalQDII haa also been found sheltering 1n the 

trend.a or lltUfSJ\l' l;ongifg\iJR• If, )DchYgephalJJ.s haa been round 

in Q1QGW beds in the sublittoral t't1nge. 

It oan thus be seen that among the parmanent intertidal fish 

population• there exist a wide range ot d1tterent habitats. It 

is well known that in any b1oooenos1s there exist a number ot d.itt• 

erent biotopes which are normall7 all occupied and tor which there 

18 normally a cood deal or ooapetition. In the biocoenos1s ot1be 

sea shore the tish torm a distinctive though by no meana an entire 

part or the population. While it was not possible in thi1 nr­

ve7 to go into all the biologioal factors affecting the eoologi• 

cal position ot the tish their position as intermediates, rormina 

both predator• and prey, is interesting and may be remarked upon• 

2. b:141tnx lRDI• 

In pr'J~I theae intertidal t1sh form an interm4e1'te 
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group, pr•yina upon smaller animals 1a the intertidal zone and 

theaaelve1 be1n& preyed. on by larger torma, not b•lOUin& to 

the intertidal sone proper, but coming in from the deeper waters 

. otf•aho:re vben the tide 1• high. 
. 

It ia probable that moat ot the intertidal tiah, and parti• 

oularly the Cl1n14a, are eaten by bigger tiab and birds when oppor­

tun1t7 ariaea1 the duiker•'PbetMIPIQl'Ml are atatee4 by Bid.en 

(1930) to •t kll,n.all on oooaa1on1 and no doubt they are the 

prey ot other sea birda aa well. Many fiah teed on Cl1n14•1 

'.81den (loc. cit.) 1tatea that one or the beat baits for the Red 

Steq.bras (Petru■ rupestr1a) are kliptiah auoh aa Ql,iJml ms­
t&;J,ip•u1. 

the Cl1nids ancl other intertidal fiah are themselves predators 

of 11an7 amaller •»1aala:1 as has been a een, aa4 aa they are ver, 

n\1Dleroua they nst be a very important element 1n the control of 

the llUllbera or their chief tood animals, i.e., aaphipoda and 1ao• 

pod.a, and of man,.f>t the other s•ll anillala ot the inter-tidal 

son•• !hey are probably the chief )ll"edato•• ot aaphipoda and 

isopoda, sine• th••• appear to be the staple diet ot all ~uveailea 

of thesec,eoiea with the solitary exception of Qi!9ilochismu1 

41D~II• TbeJ fora a larce percentage ot the food of moat 

of the adult t1ah, while the adult• of )fJxo4ea species I auob. •• 

)JDQ5'11 &I and >.tr.19411 tutna, appear to eat p:.ractioall7 noth1ng 

elae. 

In this reapect it is probable that the protective coloratioa 



ao ehanoterlatio ot the•• little tlah •en•• two purpo•••• that 

ot oono..is.n, the t:l.ah troll 1ta enatea, vhioh a:re numerous and 

'far1edt an4 alao ot oonoeal.tnc it hoa it• food• 1n the•• ot 

IIXldU m tff ample, the thb live•--, the W&nobM and 

hoad• ot •• weed and it 1• ao ekllt'Ull.J" <H111od1&1ed that 1t 

nat ap,-r to be • pa.rt of the v eect not only to l•rt• tiah &114 

other• tmem1•• oonatantly :ln 1t■ vtoinity in the aublithnlt bllt 

al•• to the ver7 -•rou• upb1PCJ4• and ieopod• that oravl on 

th• alp• and vbleh ton the alaao1t exolu1ive tood ot thia apeot•• 

cr1,. 1•>• 
Th• moat abundant •inal• apecie• ot intertidal tiah ln the 

e,\;n ... ,!> 

Dalanold aone 1• pro'babl7 the rook•fteq\lentina Be\11112:WMD 

1a~tai'111, anti •lncJ• over• quatter ot the food found tn the 

atomaoh of th1a·r1an oonal•t• ot 1>1,,.,e,r 'bamaele leg• it la 

likelJ that th1a apeeiea uerta a o6u14e:nble intluenoe o-nr 

the mambera ot bana.olea preaent, and. net be one ot its ehtef 

en•1••• u, even 1f the barnaole do .. not die trom shock or 

ataJ"Rtia htore the leg• are regeneiated, ita aonal aet1v1t1e1 

such•• rate ot reproduotion and rate ot growth mut be oou14_. 

ably reta....,_ 

Perb.apa to• l•••v upu the auokw-tieh and large C11n14a 

bave aome Wluenoe over the -l>el'• ot gatl'Opo4• 1n th•ll' area• 
C.hn\.l..S 

and IU.aat aamU.w.at and B ,attt14M IIIMft '-• 

added to tu alr•47 m.erou pr.atora ot juYenile mullet an4 

other J'OUQ1 tiall. 



wu:.i m.1i1ilm:!ci•• 
Some rema.rka on the lateral distribution of the intertidal 

tiah tcnmd 1n thia 8'lln7 are 1n place here, sinoe this di•tri• 

b"l'ltion is ot interest in two reapeots. Pirat, the queation. arises 

•• to how the diatribution ot tbe intertidal ti•h• the ,erm&n.ent 

oomponent ot thia paper, tits 1n with what 1• known about the 

lateral diatributioa of the intertidal tauna. SecondlJ, it baa 

been 1hown in Part II ot th11 paper that the Olinidae, torming a 

•~or portion ot the Cape intertidal t1ah1 a re elearl7 divided in• 

to ecolo1ical 1ub-genera, the 'l'l••tion ar1••• as to whether there 

ia any geographical replacement ot species groupa(u;ttPkr1111) 

• ot nbapeoie• (Jlassenltreiae). A great deal more, howft'er, ha• 

to be known about the relative abun4anoe ot 1nd1rlduals ot ditteJ'• 

ant 1peciea, and ot the ecology ot intertidal fishes, before the•• 

questions, particularly the second., ean be answered with aocu~ao7. 

Aa Stephenson, (l9'fl+) points out, the extreme distribution ot a 

apeo1ea does not give a complete 1dea ot the ecological etteotiT•• 

neas ot the apeoi••• ainoe this ettect will be 1reate1t where the 

species 1a moet abundant, and, •• it die• out tovarta the end ot 

ita range, a rev individual• ot • apeo1ea ma1 be reeord-4 troll a 

localit1 but 1ta ecelo1ioal efteet on the population aa a whole 

at that point will be negligible. It• plaoe 1n the ecological 

•chem• ot thine• will ha•• been taken bF another speo1ea. 

Purther, the study ot a rmaber ot apec1ea 1n one area 11••• no 

14• of their d1atr1but1on round th• eoaat, so that this paper• 

4•11nc ent1rely wlth the Cape Peninaula, 11 alaoat useless troll 
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the Point ot viw ot the latenl d1atr1but1oa ot the 1ntert1da1 

tl•b.• HOWffeZ't ••• ftllU'k8 OUl be added to the ot»eew.tlona al• 

••d.J ••• OD. the aub,Nt. 

Al a nnlt of the eatenaS:n work don• cm the intertidal 

regiea ot the South African ooaet u a whole, Btephenaon (1947) 

an1Yea at the ftl\llt tbat the 1nten14al population •v be d1fl• 

... into tour nciona c,1.,. l+)t 

1) A n'btroptoal populat1on ot Batal, 1.oeludlq many lno-heUt.e 

•PMl• b-olD th• lonh, UM! a tn end.azd.ea. Thi• aeotion aoe• 

d.own tbe eoaat alaoat •• tar a1 .Beat Londoa. 

I) A wna-1.,..., • ... ,1oa ot the aouth Qout+ crnrlap,piq t1-

ttrat NOt1oa to the Jlorth or ita range, and w1th 1\e pureat toa 

betveen C.pe Aplhaa and llgoa Ba7, S•e r•presentativa• Mftlt 

cm the lwtb-W••t sid•• 

3) A. ool4•ttllP81"at• aeot1oa vltb S.ta hea4tvaM•r• on th• SGU._ 

Weat. ooaat, tt.nally Oftl'lappln& on. the 1'rop1eal Weit Atrleaa faua, 

and ext•ll41na ill cUaWahN tora But or th• Cape approximatel, to 

Cape .&.gulhaa. 

a.i a .-rtaln n:amber of apeo1•• ocO'IU" t'ound the WhOla ooa1t ad ... 

tb'U ,.._.. to all thl'ee of the above populat1ou. 

the mtert14al por,w.ats.oa ot the Cape Panlrlnla ocoup1•• ta 

m8DJ •78 an tatermtdiate pc,a1tior.t. The western part 1n the tta1n 

'belenge to •t•Pl'J' J, vb.tab alao 1• well repreaanted 1n J'•l•• la7 

to the II.at of the Penlml'llla. w..,._t•pente speed ... u• alN '9 

,. teua4 1n Pal••..,. par\ifralarly 1n. th• lorth..Wutem OOl'MII' 



ot it, between Muiaenberg and Xalk Ba.7, whieh, beoauae ot vinda 

and ovrent•, has a hilh•r averace temperature than the rest ot 

the ba7 (I1aae 1937a). Here the eol4•temperat• tol"llla reoeive a 

severe oheok and vara•temperate speoiea are tound. Here alao 

vas done aost ot the colledting ot tiehea durinc the present av• 

-ffff/1• 

Saith (19lt-6) baa eol.laot8' C11n1ds and other intertidal tie 

••'r'T extena1Yel7 rOW'let the South Ur1oan eoaat, an4 the ••rJ' 'ftl• 

uable r••'4.ta hom th1• vork ha•• been ao111utnted on by Stepheuon 

(19't-f), Who •how bow well the lateral diatribution of the Clin.­

idae agree• 'With the above oonoept ot the South Atrioan inter• 

tidal region. Further work b:, Smith (191+9) has modified the 

19lt6 poe1t1on to aome extent and the data or Clinid 41str1b'Clt1oa 

aa g1Ten b7 h:Lth (lee.-. o1t.) 1st 8 are Jmevn. from short atretehea 

~ ~~.::.:f1n,a1nlt · 8ettth•Ea•t coast) I Th••· are a QlJ.AM l»:m-
lEi.lMDI, ,. 1,11u, ~, btlW•• Ra llJ;lpftDDil, IJIN4M. 1i1lJJ1t 

GmUUl!DU l'I~, Ql.inQR9DI ba.DAJ:PIJJI and llaQasliAU 
kRIM• Dulq the preaent work it hu been found that Qinl• 

Rtt411:~•ta$J..!~ previously onl:, known from l'alae Ba7 occurs alao 

in Table Ba7. I ooeur solely in the oold•temperat• sone, v:t.s, 

Qlj.pa IBM and Ce apaina:!(Jll• 3 are aubtrop1aal, 11U1el7 CJ.ilml 

JROU, l!JD:au• mmt.1,1.11 and Kt lt'lt!mil• Ot the raa1n.4er 3 

occur allloat right round the ooast an4 thu belong to oa.tegOJ7 ~. 

Th••• are GJ.'811 !Dlll&.l&HII, c, slttDlll and HDl4U hGtndla• 
The r eme.1n:tn1 -12 belong to the Sau.th•la.•t component., naa•lF• 
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f!t&PV 11uu11, Gt n,111,1, 'ie MD111Ar~1, c, 1tr..,tu1, c" ~IJil'P 

11 sott1ist11, ;. rovt111, 9t Itnltr,11, Mpo4ea WIADtDMllll 

lhtl11na1, l,au an4 I• an, 
When th••• Clinid diatributions are eDL1ined as a whole, thia 

being incidentally greatly tac111tated by tha excel.lent d1atr1but1on 

chart given by 8mith1 some interesting general facts become apparent. 

Smith (19471 1949) that the Clinidae oam• to South Atrioa a• a re• 

ault of invasions from the South and South-vest, during a colder 

geolog1oal age than the preeent. While thia euppositi•n ia pro­

bably- oorreet, the present da7 South Atrioan Clinidae have un­

doubtedly colonized the warm-temperate and warmenr ooaata rather 

than the colder South-west coast. Ot the 20 widely distributed 

epeoiea 12 belong to this warm temperats fauna, aa against only 2 

eold•tamperate torme. 3 are ubituitoua and 3 sub-tripiaal. 

Ot the 8 knova from short 1tretchea ot ooaat onJ.7 one(Xenopooli• 

U1 Usli) 1a found 1n the oold water to the West ot Cape Point• 

aU the other• being round around the Cape Peninaula or well to 

the Bast or :1.t. 

Another 1ntereet1ng point is that the trend in the genus 

Mp:odes 11 tovar•• the tropioal. Olll7 one of the 8 members ot 

this genus penetrate• to the West past Cape Pointa this is MD9411 

iMIIAUA vhieh ha• been reeorded from Port Rolloth(Saith 1~9) 

It la aipitioant that this fish has also the greate1t geocraphi• 

oal range et any South African Cl1nid1 being round also beyond 

Lourenco Marqu••• Unfortunately little 1a mown about 1ta re• 

lat1v• a'bv:ndano• at any point• I have not found 1t cOllllon 1n 



Pa.lie Ba7 and have never taken it in Table k7. It "headquarter•"• 

to bOTPOV an apression frOJI Stephenson are probably along the 

East coast. Two M;a.o<!,es species, M, a,m,11, and •• laurw&&t 

both in tne subgf1nus (L1ibr;9.cJi2,QJH) 1 are subtropical category l 

form.a, while only one !::l:iJm.S species, (C I woog!) is known to have pen• 

etrated North of Durban. 

Thus the South Af'rican Cl1n1dae are mainly cold-temperate 

forms, extending to a small extent up the West COB.Jit·a.nd to a 

greater extent up the Kast Coast, particularly in the case of the 

&Emus l-'yxodes. None are recorded fro:n Beira, the reason prbb-

a'hly being that penetration 1-nto the tropios becomes increasingly 

difficult as 1.ncreasing competition from Inda-Pacific intertidal 

forms such as Blennies and Chrom1ds, 1s found. 

The replacement of one species by another in the same eoolo­

gical ni~he vlthin the range 0£ the Clinidae probably occurs to 

some extent, bnt insutf1c1ent is known about the ecology or the 

group for any derinite pronouncement to be made• 

With t,eferenee to the non-Clinid intertidal i'ish round during 

tht survey, namely Ch2ri12enismus den\g. !iPl?;\lal «QAASU~P§ and 

Blen:nius eornutus, theae are all endemic species and are widespread, 

belonging to Stephenson•• ~th cate1or,-. They have all be round 

from well up the ••t coast right around to Durban and beyond 

(Smith 191+9). 
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PAM' II. 4 hatriq Reyi11Jm Rt. tae hmAx Scl.W41te 
Introcluotory. 

The Clinidae have recently been syateiuatica.lly revilled. by 

Smith (191+6), who, by a study ~urely or the morphological ditt­

erences exhibited by tha various species of the group, has divided. 

them into a m:unber of different genera. The separation or this 

highly specialised family of littoral fish into such a large num­

ber or different genera is, in my viewiustitied. 

It 1s mmeoessary in that the polymorphism axhigited by 

every member ot this closely related group is so wide from specie• 

to species that most of the differences are not worth:, of generio 

distinction. As Norman(l931) puts its "The value of a partict.tlar 

merphologioal character, whether 1t be the form of the fias, the 

structure of the scales, or the colour pattern, differs enormoual7 

in different families or orders, and a character wh1eh s ervea to 

distinguish two species or, say, Cyprinids 1 may be of sufficient 

importanee to separate two genera or Cichlids•• (p. 367). Aa I 

shall show, the only morpholcgical characters of generic import­

anee linlr: up ext~emely well with the ecology ot the gro~p, and 

fe,rm a broad natural cleavage within th~ family into two main 

genera, with the exception of one or tvo rare and little-lmoWn 

species. 

Fine gen.aric splitting 1s also uajuet1fied because it tends 

to m1ntrn1ze the natural relationships which exist between vario\18 

groups of animals. The science of' systematics has".' ~=r"'/ real 
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1Jllportanee apart from 1ta clasait1catory value, which ia to 1nd1• 

cate the relations between animals. Thia is ot extreme blportanee 

in •colog1cal. 1ph7aiologlaal, genetioal and evolution&J7 aapeot1 ot 

biolog7. To discover that two obviously very closely related ani• 

male have tvo entirely ditterent specitie name• adda ditticultiea 

to workers 1n these t1el4a, who, by the nature ot their work, 

eannot expect to have specialist knowledge or all the animals with 

vh1ch they have to deal. This point will be returned to later. 

larlier Oener1e Ditterentiation. 

!he elin1dae have not been negleoted by aystematiate. 

Du.ring the past forty years no leas than three attempa at elassi• 

tieationa the South African members ot the group have been made, 

none of which are entirely aat1stactory. The reason for this 

liea 1n the tact that they are among the n1oat polymorphioh ot 

tuhea, and that hitherto very little has b•en known of their 

ecoloa. Very a1mllar 1n the main, they possess nevertheless a 

host of minor ditteren.oea in their external features which makes 

th• a v•1l'I pus.sling group to deal 'Iii.th 1:,atematioally. The n•• 

ber ot dor1al Jpinee, tor instanee, uauaall7 so very oonatant 

within 1enera an4 even ramlliea, here varies to such an extent 

even between 1n41viduala ot the same apeciea aa to lllik• it quite 

uael••• charaeteristie on which to base generic ditferenoea. 

The •am• applie1 to aoale counts, relative body measurements, 

nu'bera ot anal and doraal rays, teeth, the presence of abaenoe 

ot a doraal oreat • laloal line deta111. All th••• ft1'7 10 



aueh 1n our 28 apeoi•• that they cannot individually be taken to 

represent ditterenoea ot generic rank. 

As aasult ot this bewildering morphological complexity ot 

the Cl1n1ds the history ot the s7stematio1 ot the South African 

group has been one ot the progressive splitting ot the speoiea 

into more and more genera. The first systematic description ot 

the South African forms, that or Gilchrist and Thompson(l908}, 

ignored genera proposed. by earlier workert, such as Q&Ub1~ 
Cuvier(l817) and tt,ni~11 Og1lb7(l88S), and grouped them all 

• 1n the genus ~lj.:Qp CUv1er(l817) ot the tally Blennidae, with 

the single exception ot Ot11%,IIRI amt1ils, which they separated. 

a• C.Eil,M'IIII R1& so on account ot the arest formed by the tirst 

three dorsal apines. 

The separation ot the group into a family awayft.tom the 

Blennidae, well justified. by the atructu.re ot the teeth, and the 

viv1par1t7 or the Cl1nidae as distinct from the oviparity or the 

Blennies, as vell as other recturea, wa• done by Barnard(l92?) vhO 

divi .. 4 the Cl1n1dae into three genffa and grouped them, with three 

less closely r•lated genera, into the family C11n1dae. The 

three latter genera have been quite juatitiably been given tamil7 

rank by Sm1th(l949) and do not eoaoern the present diaeussion. 

Barnard'• three Clinid genera veret £l1Jm§ Cuv., including moat 

ot the tora•• E1tt1it11 Og1lb7t including th8ee created speoi••• 

and ClinR.PREB• Bamard(loc. cit.), '.8arurct created thi1 latter 

genua to accomodate Clinoporus biporosus(Q & T), with a laterll 



ls.a. of alternate double pores. Barnard remove• Q£11t6g1u 

aentalia o, & '• into Petraitea, which he rlllllirka ia •Haroel7 

c111tinot trom. C11mla.l He Dk•• a point, which will be mentioned 

aga1n1 that the membrane trom the 3rd spine reaehea the base ot the 

ltthJ it is therefore qu.estiona'ble whether the crest can be described 

as reall7 separate bom thereat of the fin• In Ct&ltitlif the 

tirst three spines are clearly separate trom tbe rest. His genua 

Q.linopprus, ba1ed on lateral line d1tferencea, appear• difficult to 

uphold considering the variety of rorm to be found in the lateral 

line of other species placed by him all in the one genus kiMlll• 
As &m1th(l937) remarks there are grounds for generic distinction 

betveenC11n1d species at least as valid as those accepted by 

Barnard tor genera such as GliaAR.2£'18 and. P1tr1lt2f• In my view 

all these grounds merit subgeneric distinction at the moat. 

Barnard later(l935) plaoed a nevl7 discovered spec1es(QJ.111aao-

:&2nll MDJ:11 :Barnard) into a new genus (Q;f.a&SQPQWl alao bJ 

virtue of lateral line difterneces. 

The group was agtin reYiaed by Smith(l9l+6) wllo has differen­

tiated 28 South African species about the yal141ty of which there 

1• no question. Smith makes the point that Barnar41 a ~ genera 

are arbitnril7 defined that there are other genera equall1 •• 

~id which have been negleoted by him. Saith revived; ,_,.a 

propoaect bJ olter workers, namelyr C.WllilaDY Cuvier (1817), 

IL•DDlRRBll 1wa1n1on, (1839), 01ataJ.ltlllbH Gill (1860), 

111.DP:iPtl.W Gill (1860) and Hxadll Chtv:ler(l829), out of the 
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5'0 odd genera that have been proposed tor this tamily in the past 

(Jordan 19J3), and propose• 7 nev onea of his ovn. The seven 

new one• are, ttlm!P81J.im&1, B;&,tpp,'4pmig1, lw2M.ilV.S, LlbJ:2clml!lt 

Punl&PI•• A:mwtoqlig and_J;ep9;RAJ.in11• Adding Barnard'•~ 

genera to thie total, Smith thus subdivides the 28 species of the 

taaUy into 16 genera, or which no lees than 8 are rnonotyp1c. 

The oharacteriatics on which Smith bases his generic differ­

enoes do DOt appear to be as clear·-cut as he assumes. While 

certain groups in the family may fall together to some degree, such 

as similarity of body shape or the presence of 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 in 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 etrik• 

ill& vhen the family 11 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 of the dorsal erest is really 

a question of the elongation of the first three spine• and/or the 

depth of the inciaion behind the third spine. At the greate1t 

depth of the inoiaion the first three spines are separate from the 

reat of the tint the best example of complete separation in our 

Cl1n14• is seen 1n tile new specie• IMPR29l:Ullil iUAi• In other 

speolea there is euoh variation between complete separation and 



ditterent t•P••• otconnection from species to species, suoh •• 

' 
J.,tiperm,11, Ge MDI and Qa 1ci:Li1 and Bl.tM1QllDUI tagr:gs and 

B. eottoS,4ea, and 1ndee4 'between 1nd1Y1d:u.l.a ot the NIii• species, 

such aa Gita• IIPIN321MII'• lfhich poseeaaea so variable a crest as 

• to UMt•• CUJolein,,,J.nd.~Doapa9n' ·\.t 4ittaent1at• one tn• ot 

oreat aa a new epeciea(cim1 Ptatus), that this should not 

1n any case be taken as being ot generic sianiticance. There 

are no consistent. aorphologteal -J!tfe,:r~.c.i;ea throughout the ,roup 

save onl.1 tot the presence of absence of an orbital tentacle and 

th~ size of themouth, whether broad, with relatively massive 

~awa, or narrow and trail with relatively delicate jaws. A tev 

example• tram 8111 th' a general will illustrate thia. •• •.• 

Por .-mple, the germs QlJTUM\rJDtl was held to be generiaall.7 

distinct by Cuvier because rcii:diJarbus capensis possesse■ 

barbels round the mouth, but it agrees so closely with other 

Cl1n1dae in other ~•spects that this feature alone is not ot gen• 

er1o value• •Ut.P9l1Jms mentalis has a long skinny flap on 

• the lower lip, which differentiates it trom La)?.togJ;&m:11 J&llltn~&&. 

laut 8a1th baa correctly not considered this to be a.generic ditf• 

erenoe 'between these two species. In the same way, the·barbels of 

GlrEiba,tlml •--• are also not or ceneric :lmportance, when the 

aia1lar1t1e1 \etnea this tiah and other Clinua specie■, such•• 

IA18DIPlbi! ~l1r11. C4WI IRRIEPilletDI and bUURtl&lm9 ~-• Clllllil an considered. 



The oharaotera or the genus ciw1 Cuvier as given by Smith 

(191+6) area "A tentacle. over the eye. A marked anterior cleat 

in dorsal f1n1 not detached, the membrane between the 3rd and 4th 

sp1nea :1nc1,ed. Genotype CJ.1qus supe;:;11.J.i!lill (Linn. J 

lhir-fileelJl!o&f c$d ·aJp1Y:~J'' ri:tI t~ 11tWoid,im;-q,, 

t&Ul'it•• Tba lateral line 1n De :t&POI and ClSJm• Olmltl.1 

agree very well. The crest mentioned is very marked(though ver, 

varial,la) 1n Q;Linus •11Pttciliosu1, but is not developed to nearl7 

the San16 extent 1n Q;LJ:au rQDl:GU• A spec:tmen ot the latter in 

my possasaion, 15' inches long, has scarcely any crest, a small 

j,nc1s1on in the al!tnbrP.J::e only being present, as 1 t is in Bl!UllliA • 

;ms tilP')ll and 1n lmfflerous other Clinid spedies. 1Por inetance, 

Qll)tblllolopht1 rn possesses a well-marked incision, while i.• 

AoUiRitYI bas none. The supraorbital ridge 1s at least aa 

stronaly developed in QlinBI rsum@tus as it is in the JU.taniOJlml 
ggtt2isll1, yet it ie mentioned as being of generic importance in 

the genus 111Jlll1MPPI, but ignored in the specific description 

of Clinus robustus. In the massiveness ot the head Cl2:Jml 

't2~u§tDI resembles BltnDiomimus speei•s far mne than it does 
V 

{c:LJ,pu1 IJ.UlffgiJiiARI♦ Again, the 3-rayed ventral fins oa 

C11my r2pust»1 is teund also itl both s peeies ot IU1wu1u1 t 

never 1n c, IYP1£9iliosus. In spite or all this, the resemblance 

between Qli&I rQJ:m@t»s and C, fDRetg11~Q§II are so marked as to 

lfllUea Smith to put them into the 8U1e ,_.enus. and B21P1J,ARMIII 

~llWM and I, qpttq.,des into another. The habitat of all four 
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apeciee 18 14ant1eai, though ea.ch species variea in ita mnat1on 

on the shore and its lateral disttibution. In my view the ditt­

erencea between the tour are not voth7 ot ditterentiation into 

two separate genera, 

!he genus IIUaNWlliA~• Smith ia separated trom B•lllD&PRb~I 

Svainson onl7 because the litter poesesses scaly oheeka and the 

former has onl7 one dorsal ra7. Though these differences are con­

etant they, considering the ptl,-orphism ot the group, soarcel7 

warrant generic rallk. !he habits ot all three species or both 

genera, living under stones and amongst :rubble at the bottom ot 

pools, are identical, The genus BJ,tpniQJmil as originally des• 

oribed by Swainson(1839), tor JU.IMioRhis fDGillaris, viza 

•oviparous, anguilliform1 boty lengthened, aubcyl1ndr1cal1 dorsal 

and anal fins low and equal, profile neatly rectilinaar1 head 

created; teeth velvel•l1ke, the exterior strongest, dorsal tin 

attached to the caudal, which 1s rounded, ventrals ot 3 rays nearl,­

as long as the pectoral••" (p. 276) 1 fits Hlt!ARPSliDII Ullll.11 

3ust aa well as it does llatJlpiophit IPKVi1lar&s and D, IRi1tu, 
it appl1e■ exaetl1 to none ot the three. ln my view, hO'lfever• 

there 1a no real ~ustitication tor separating any ot these tonus 

vill.h orb1'-l ~••'from. the genus Ql1J:ml• A. progressive elong• 
. . . 

ation ot form can be traced through thie sub-family or Smith'• 

trom the thicker and robuat shape ot QJ.u:m, rg}mstu1 on the one 

hand, through ~am•, cgtt214tl, S'JOGJ:.tU&o1:u, UD&t .. a.:tu1, 
1U:ni\1tl•"1tu, I IRtDfil and so on to the extreme length an4 



flattening or 1&n~i1111 siQrai.11 and JQ.taa19RAU 1nnSJllt;l.1 
on the other, withouc being able to dn.w a clear d1Y141ng lin. 

&O)'Vber•• 'fhh, with the virtual S.,Oa11\tilit7 ot finding 

la.re•, e1ear-cut and oonaiatent morl)holog1cal and eolologioal 

41tt•r•no•• 1D the aroup1 1.ncllnea OAe to the new that here we 

hav• a aerlea or •pectea, progre1sinl7 var,1.na'latter1 ot exter­

nal 1bape1 •1•• ot oreet, eto, within a single large aeiv..ia. With• 

1n thil 1enus.there ma7 oocur groupa the morphological aDd NO• 

logloal d1fterenoes between wh1eh be1ag aubgener1o in value. 

The aame 1a round when examining the genera in Smith•• aubtam• 

111 ahe tla;dlal.l.• lere aga:Lr1. gener1o ortterta are baeee on slight 

morphologieal dltterene••• UIMleSJJJ.al Gill 1•~•eparate4 h'ca 

t1m1laz, tons aimplJ' beeanee of the tact that th• dol'aal ra7a 

aPe muob longer than the &~1nes immediately anterior to tb•t 

thia 1B1q the only vite-rion 1n Sm1th1 • deaer1ptlon of the 1enu1 

vbioh 41.tters hom other cenara. This lengthening or the 4oraal 

n.1• ta _,.,btld.ly ••17 •triking wen a apeciaa ot Rnnln\181 
l.\liLII. 1a eMl\ined al.OM, but a aiJBS.la.r state ot atraua ex11t1, 

albeit to• 1•••• extent, 1n tuaS&II, H'DR4•1• LIJtr.siissllal and 
tu 

f.usall&I\U!• llldU and bslAISau are ••panted only by/lMt 

that bmalal haa 2 'banda ot teeth in •01'1 jaw, Maatta. onl7 oae. 

fbe ~ l•Dfflo ohuactel1 .... 1i•en t,y 8a1tll are aaoti, 14•tl• 

eal. Both hla genen are· ionotnto tn th1a eowitry. Smith men­

ttOlll the extatenee ot other MJ'SOd•• •peel•• presumably H. v5riOis 



cu.., 1n 8011th .l11er1oa, but he cant with 11.1, tine splitting of 

cenera, aearoel7 exJMJot to tln.4 repreaentati••• ot the••• genua 

an ocean away when he separates two su~h closely allied tol'lls 

living side b7 •1«•• I doubt also whether the teeth ditterences 

are worthy to rank•• criteria or generio a1gn1t1oanoe. 'l'h• 

teeth ol G.lU'tU s:mu1tcili2a1 and <ilUA!I tADl1C:U.I t a re practicall7 

a• different. According to Barnard (1927) C1 1:2lmat11 haa"a 

broad row of smaller teeth behind the tront row in both jaws and 

a broad 1'and on the vom•r", wh1l~ Ga I.IR§t!IUll.nl has •an outei" 

row of strong teeth on both Jaws with smaller ones behind, a 

ourved·balul on Yomer•• Both l.11991!J.rml mt&I and MJD411 tuoora 
haYe no teeth on the vomerJ they ai"e the only Cllnid fish with no 

Yomer1ne teeth. The coaon lack or vomer1ae teeth 1n th••• two 

ap•eiea 1a •• w.114 :a· reason tor placing th• 1n one genus b7 

themselves as are the maxillary teeth d1tterences on which they 

are sepa:rate4 into two geneea b7 Smith. 

1'1111 illustrates the tnt111ty ot attempting to divide the 

Clin14ae by morphological characteristioa alone. Any attempt 

to divide any large assemblage or the 1DD.1111lerable or1an1sa1 ot 

•atu:re into watertight compartments purely on m.uaeua cha:racteri•• 

tie• must neoeaaar1ly be ,m1at1stactory1 since certain groups 

within that assemblage inevitably have character1st1c1 res1atin1 

nob a.rbitra7 d1T1aion baaed ,-,,;r·on morphologieal dittereno••• 

8111th'a aoaocnph ot the South A.tr1ean tishea(lc;J+9), excellent 

thouch it ie in nearly every w.1, ie un.1ati1tactor1 in thia r••• 



peot. Though museum characteristics in moat ca.sea answer well, 

1n eome cases they do not,. aa tor instanee 1n the Clinid••• 

The Clinidae pro~1de a good example of relationship 1n a 

natural group, their s1mUar1t1ee are overwhelming, and yet they 

exhibit a high degree of individual differentiation throughout 

tPe group. The answer to t~e r.robleJ!'l is to be found by •onsider• 

1ng the group from the evolutionary aspect. They are obviously 

a group on which natural select1Dn has acted and is acting inten••• 

111n separating them into special niches in their environment. 

This environmental pressure has resulted in the specialisation ot 

species to different environments, ofttn'l&11azingl7 restricted. 

The habitat or l)ac2111W1 DI is almost oo mpletely- restricted to 

the fronds and branches of th• algae Q1:isU~:tr!na and ',-t!otdi1117 

L&U:IDRH I 1ts aonat1on1 in False Bay corresponds very closely 

with that of the latter weed. It i9 probable th.at the habitats 

of other species 1s equally restricted. 

Bnviroraental pressure has thus differentiated these form• 

into distinct and highly specialieed species, occupying man, bio• 

topes on the shore •. They are a group naturally divided, not into 

•ubspeciea as are many birds and insects, but into groups or sul• 

genera. Rensch {1~38) has called Att11lir•~11 those group• ot 

species which replace each other 1eo1raphicall7, Huzle7 (l94o) 

has translated this term to mean a geographical subgenus. While 

our Clinida do not, as tar as is known, rorm geogr,phlcal sub• 

genera they certainly do form ecological subgenera. They- do 



replace each other eoologicall1, eaoh to its own habitat, forming 

subgeneric groups wh1ch 1 1n turn, are united under tvo broad t7Pea 

ot habitat., torming subgeneric groups whioh, 1n turn, are united , 
under two broad t~0pe1 or habitat, weed-haunting terms and rock• 

haunting forms. As these two ecological general differences 

are strikingly correlated with the two ma~or niorphologicral ditt -

erenoes, large or small mouth and presence or absence of orbital 

tentacles, this appears to be an excellent generic distinction. 

Some of the apeciea will, I feel confident, be revealed b7 

further work to possess within the specific group what 111ttle, 

(1938) has called ql1ne@ 1 or the progressive variation of some 

character of characters with goographieal di1tribution, 8uoh a 

cline allloat certainly exists with reference to the doraal areat 

or Q;l.1Jm1 aupu-giJ.iq&I• Smith(1935) mentions that the cr••t 

grow• pro&ressi~•lJ longer the further along the Ea.at co.at th• 

species 11 found. A cl1ne relating to the dorsal crest is prob­

ably alao present in eatuarine forms, depending on the salini t1 

or the habitat. 

Bvolution ot these forms has probably- resulted. 1n the formati• 

of subgenera 1n the groupJ all through the group oertain small 

differences can be $een behind the obvious ~•lationship. It 1• 

theae ditterencea that have exercised. the aiDda of systematiata, 

leading them to the vain attempt to su'b4iv14e the f'amil7 -.,,hologi• 

oally, withoUt reterenoe to the e"l~11ea11 physiologital an.4 gen .. 

tical charaotera which are pr0Nbl7 ID the background. It 1s ot 
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no praet1cal uee to fasten on to these difterenoes and elevate 

them to generic importanoe, As B\lxlf11 (1940) ptt.ts it. 

•lfbe all-too-common practice or splitting genera until many 
, 
,' 1')0 

are mo,7pio defeats one of the main aims ot 1.1-__. great in• 

Tention. !he nbgenu••••••• is the proper category tor such 

4etailed classitioation. We th~• shculd aormally recognise as 

our ideal a quadrinomlal s,stem, Genus and species will be the 

categories normally used by the general zoologist, while subgenu 

and sub1peaies are needed for tnllea11ttraey and are essential 

Subgene1'a indicate affinities of specie■ 

within genera, while aubspeaies define geograpt,.ioal or phy'siolo1• 

ical ditferentiationa, and are all-important for certain studies, 

including genetiaal and ecllogieal analysis as well•• sooaeo• 

graphical and taunist1e problems. As already noted, for certain 

•peoial cases a fUrther aupraspec11"1c category would appear to be 

teairabl••" (p. 26) 

The Present Generic D1tferent1ation. 

Phyatologically and genetica1ly1 nothing vbateTer is known 

about the group. W.t:ree,&logical'. tnewl..,. there is haa been· 

summed up earlier in this paper. The C11nidae are obviousl7 a 

aroup upon vhieh natural selection ha1 acted relatively reoentlTt 

beeauee cf the comparative slightness ot the dlffereneea ot th• 

ditterenoee between th••• closely related forms, ano atroa,17, 

beoause·ot the high epeciali1ation or rom and habit to 4et1n1te 

ecological niches toun4 aaOl)I th•• Bearing in mincl their essen• 
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tial 11 d1fterenc••, I propose to group moat of the Clinidae under 

two gehera 1 QlaU and fLtB4ef, ltoth ot Cuvier. 

Qllmal will include all f'orms which ha•• an orbital tentacle. 

These are roak•haunting tol"ms, and.all their habitat• are fund.a• 

mentally rook7, though ot aitterent tn••• Some, such•• ;11pp1 

lll\lttci,;U,AOI, Q • tsalm@t».I , C • tlJlljll. and St a gg;ttoidtl, 11 ve on 

rocky ledges.and in cre•1oes 1n rook. Others, auoh •• Ql!AU 

u:aa11tu... kl 111• and Q, }2;rey1cr11tat)llh live on flat rock 

sheltered by the weed which is aboYe the rock. They do not live 

among the branches or the weed as t1DR411 species do. Still others, 

IUeh as <a'1m1 QIPWll, ;. Aat11111, ;, 1trtaa1 and Q, ar.nSJ.JWI 
live chiefly among the small rocks, shells and other debris oa the 

substrata, Such forms are generally elongate, with narrow hud•t 

this ia an enviromental adaption to enable them to wriggle UIOJII 

the pebbles and ahella the more eas117• In the fora• ••tioned. 

above we probably have subgenera, distinguished b7 aorpbologioal 

and ecological s1m1larites 1n the species comprisina the nbgenua. 

The members ot thie genu•, in general, have lo1• .. th with 
'is. 

strong 3- and a v14e gapes this._probabl7 oonelalN VS.th a more 

general h!lbit ot reeding than the other gen••• Cow.In excep• 

tiona oocurJ some ha•• leas well developed j&Vlt bl:lt the general 

tren4 particularly with increase ot 11••• 11 t6Wrda the lu1e 

mouth that goea with voracity of teedlJI& Jtaltlt•• The shape ot the 

fishe1 la correkted. with their bald.alt tu trend is tow.n, 

concealment from above, lone ot _..,.,..show the ~ar1ty 

ot outline, when seen from the "'4tt , ... 10 often 1D '11l• renua 



llpod••• The uplllitoa •PM1••• l1vil'la ..... ablncl•, often 

ha•• a stripe on top ot the head between the.,.. •• a 41aruptS:ve 

colOU' patten. The bl'O&der headed fon1 often haft 4ark 1tr1,u 

leading from the eye tq break up the shape of thS.• ei-gan, readllJ 

1een troa above. 

The genus Mpodea include• thoae t7Pical tol"IU without,_. 

tacl•• above the .,... The .. primarily vee4-haunt1nc toru, 

living, not aaainat the rook tmder the weed•• •• the etb.eralH1dt 

but aotually 1n the branohea of the eeaveed, from which they ••1• 

dem ...... I•• first atnok by the prdereno• ot the1e ronu to 

l>itan.ohea •'-7 tr• the n.betn1na durilll a v111t aoae )Peare &IO 

to the Ea.at London aq,uarba, where anenl Olildda• were UaplaJ-14 

la • taall• The tadc baa a makr ot i-ooka utietioally ananae« 

OD tbe bottom, ..., Which lurked a Jl\lllber of Qillll apeaiea tn­

eludi.ol L.aua&,HIM• The tank also contained a •inal• bare 

1t1ok ot .oonl with a mmb•~ ot elen4er bar• 'bran.oh••• Rol1nd 

theN .. oolled • aingle apeoben ot MIMMI (Laltr0a3.au) ••· 
UlUt a 411'tJ crey 1n eol.our1 and •luingl;v unoonoeale4, lt 

had ba4 ohoeen tbe naarfft thing that tbeN waa to 1ta natunl 

ha't11tat to lte found 111 the taDk. Latu l collected other 1pao11HU 

of tht• apeo:S.ea tra ,.ook pools on the Wild. Ooaat, a beaut1tul. deep 

green in colour to match the veed among which they wn livinl• 

Dutna t~•14 won reoentl1 on the Pai.ea.,- Goal I baw M• 

repeatedl~ etnelc lt7 the W&T Sn vhleb H&P411 -• a. '1illlJII and 

•• ltllatbD•nblJM r•••l>l• the alp• UlOIII the baneh•• an4 



fronds ot wh1oh the1 were living. Speaies ot this, .... have 

a tendenoy towards an 11":replar outline •• part ot their diarupt• 

iv• oon.eealmeat again• being n-. trom the aidel The difterenoe 

between Q;J.vm1 and 1111411 baa 'Men. very well •bown in the excel• 

lent illustrations on Plate 79, P• 3;2, ot Smith'• reoent mono• 

1raph(l~). Hare the ecmtraet between the large mouth and sol14 

outline, or 2iuma species,• the mll mouth a.nd irregular out• 

line of the IIDROI• apeo1•• ean olearl7 be 1een 1n the specie, 

1lluatrated. 

J!Uo4tt, then., is a 1l11111ab 1enu• living amo.111 weed, and 

its principal toot, at least ot the Pal•• Bay torma, appears to 

be the amphipod1 and isopoda wb.ieh abound 1n enormous numbers 1n 

the seaweed. lfothtting else was ner tcmnd among the stomach 

content• of HURAII mus and L. tJllll'IIR• Such small and eaa1l7 

obtained prey requires onl7 a nall mouth to deal with it. 

!here are olll.7 tbl-ee ai,ec1N et Cl:lnidae that do not tit 

the l'eq'ltU"llllGt tor either of the &Mve 1enera, and 1t is note• 

vorth7 that these species are all .xtremel7 rareJ in two cases 

onl.7 the type specimens have ao tar ffttr been round. These thrH 

ton• I pa-opoae to leave in the 1enen given them by Smith. !vo 

of th••• have no 1entacleat IIJIWHil:'8111 nBJl!11fron1(Barnard)t 

vbioh hae a large mouth exten41q to behincl the e7e and• aol14 

boq •bape with none ot the 1neplar1t1•• .foun4 1n 11.11101 ape-· 

oiea, and Q3i!DtJt1U JISRHIIP Barne.rt, which bas a n,ular bo47 

shape and • H4U'8.te mouth. ~ tJ:aiN. 1• 1.tiw121Ata1 llnb.l 



lm1th1 which ditters from all other Clin14a 1n possessing a amall 

tl••b.7 papilla above each orbit, the 8hape of the head 1• char&• 

oter1at1o and. alao uniqu•• A •1Dil• •P••1m•n from Lambert'• Ba7 

ha• been 4eaor1be4 b7 Smith (1947). 
'· " ', 

l'he tamU, Clln1dae 1a tbu eoapo•ed. or five geun., of vhioh 

three are monot)IP101 

IM&J.• 01,a&Alt• 
Carnivorou weakly awi.llldag tlahing living e1thu UtOllC rocks 

or seaweed in shallow vat•t a tw extending to ... ,.. •t•r• 

Elongate bocty uauall.J VSth ••11 --1••• A lon, ctoraal. and anal 

tin with a hi&hlT ftZ'iable ll1DIIMr or spine• and ,.,.., oeeaaionall7 

the first three dor,al .• • ue elongated to ten a oreat, the 

amoat ot aepantiaa ot. tile a-eat troa the reat ot • the dorsal fin 
~ 

being hifhlJ' ftl"labl•·• !Mth conical and "111Uora on both 3awa1 

often alao on v•• U4 palatine. An 11pt111'Md book•like pro• 

Jeot1on alftJ'I pNa•t oa tbAt inner marg1a ot the •boulder ginla. 

All Y1v1PllNIU• ~ ..... Clinus Cuvio (J.117)• 

Geau 11..- ... (181?). 

A trm,et·',tatu1• --•t o••~ tu.,.. Paoe e•enllf 
'blunt, with • ·iaq. ,.._th ""':::vta• •1•1 'lf-crel.iltdYel,7 -'••• 

labitat a4•• ..._. or 1n erevice• q .. qt.1ut rock u.nde, ••••4• 

Vono1- ... ,.., wt.tll a Tar1•4 .... hnotn• Q~1nl 11111:• 

,u.um(Maa) ---- GPGttlilbei.> 

l\lm tta~lllll111 ·1 u.10111-•> 
•7-:, 



fll.'81 UllS.U•l t1m1 o. & '• 

Gl.aM (SU.iDU 1 blmltDI G.& T • 

il.&au ,111\tJJ1J.mruVAU> a,w, (Smith> 

Gtal 11:abli.ba3nlA!imll MDI (Smith) 

Gtnu (b\tht1'11lomn12x&11trt• a. & T. 

CliDl(bh!ibtlmqJ.ovml 11DP&atu1 cw • 
• Q1Jal ,11h~llllm@•PPhYll h1l11111,smith) 

Ql'1ll1 (Qphfcl)alJnplo;omH l l!lc~~~D!!!l cuv. 

Qli&u- CQ/1me?9P2&1 l PiD13.I (Barnard) 

Gi&AII <btcmlt11l yopdi (Smith) 

8tfll fliBiil~1fC!llill9ifl.::~ '· 
a11nu, U!J.,mdo:rlb,ia l IP(P.~llatil c • & v • 
Gl.lau n,.,nn12Rhi1) stri(\tUS a. & ... 

GUBI (O&£rh&b1£lms l • S1111P1i11Cuv.) 

Genu IDA4U Cuv, (1819) 

Orbital tentac1es invariably absent. hoe pointed with a 
amall mouth with a narrow gape and IIMlr. 3••• Habitat amongat 

branch•• and frond• ot seaweed., di~nptive eolour-,.tterns an4 tr,. 

replar outllll•• usually- P1Nt•ent to bnak ,ap the form 1n the we ... 

Diet ln• ,aried than in Qlinu1, the Gape ton• living praotioallr 

ent1rel7 oa amphipods and lsopoda. • Geaotn• ILY;&.Q411 y1r14U 

CUT• 

IIUAt.l lllld11l tuorma (o. & ,., 

..... ·.'llltt.Ul - (G, & ,., 

IDIUI (lllt411l RID (G. & ,.) 



.7t+-

IDR4U 'KDl411 > bdlEQUA (0 • & T •) 

IJIMdel (l111nae, .. ,., l 1:t12,;i.,. (Saith.I 

Dactu ,111nnlell&a1) bfl.9hUtRhf1u1(c. & v) 

IIDAII (l,&liatl&lmll IWl;\.&1 (G. & T.) 

Kmsll• (1ctJtra11mt1l 1tv1atU < c.& T.) 

lerlua 9.YJBrto1l'1ml Saith (l~). 

•o tentacle above the •7•t Snouth rather blunt. Mouth 
ex-

1arge/tend1ng to beh1n4 87•• Shape solid and regular. Genotype 

tam:lcRPlilml rot:un4ib:PD&(Barnard). 

~all EPBMitnDI (Barnard) 

Gou• IIJlOIIAU&II Smith (19a..7) 

A tleahy papilla above •T•• Head anteriorl7 depressed and 

oonatr1ctedt eyes 1n anterior fifth. Pelvic 3-rayed, resembliq 

a veb'be4 toot. Genotype IIAP1i!9Ql3im\1 kochi Smith. 

IRAPGtlinV itobi Smith. 

hnua »lineQStDI Barnard (1927) 

lo tentacle above-,.. Scales ~tirely absent. Head 

blunt,mnth moderate,. Shape regular. Lateral line with altU• 

nat• \,ranohea above and below opening each by a pore. Ganot7pe 

Gl.lMmll:M lziaao, :earaar4. 

lliMl9fUI ;Q1R91osu1 Barnard. 

Y • GlatlJllial 
Durtn, the oov1u1 ot this work an endeavour ws made to 

eolleot as mu.eh in.fol"D&tion as po1sible about the lite and habita G 

the tlah that ue to be tound 1n the illtertidal zone or the Cape 



•7S• 
Peninsula at lov t14•• It vaa soon not1oe4 that a large pro• 

portion ot the fish present were to b1t tound at all stages ot mat• 

urity an4 at all times or the year, while there was 1n addition 

a •tioating population" of fish which could not be relied upon 

alva7s to be presnet, but were to be found 1n the rook poola on 

occasion, espeoia.117 during the s,muner montu, and. which were 

nearl7 alwa7B juTenile forms or ooa11on sublittoral apeci••• Most 

ot the intorm.ation collected refers to the first or penanent ••t• 
ion ot the population. 

Literature on the subJeot indicated that there were about IJ 

•ptd.e• which ma7 ha1'e been round, eom.e ot which, however, wve •• 

tremel7 rare and.had been seen only on one or two oocasicma• n.117 

16 apH1ea were "°1:md, an4 data pertaining to the habita ot th••• 

was aoO'Wllllated. ot these 16 species or intertidal fish 13 'be• 

longed to the tamll7 Clinidae. 

It vaa found that there was a considerable variation 1a the 

fish Poplllation at high and at lov tide, and also, to a i.uaer •• 

tent, 'betwMn low tide during the day and low tide at night. 

'l!he position at high water was ignored and the won 1• preaentecl 

on th• ltaaia or the position 1n the intertidal son• ctu•ing low 

vat•• 

!he data aecaulated with respect to theN t1ah •• then 

r•vieved. Certain d1tt1cult1es, mentioned ln the t.xt, wer• en.• 

countered. 1n .. •••••in& the relabive abunda•• ot the 41tterent 

apeo1••• ?mt a 1.1,t baa been drawn up ilul1oat1ng the r•lative 

abtm4anc,e of tb.• various fish which 1, ••'-1ffed to be accurate. 



•7'-
Jlepro4uotioa 1n th••• t1ah vaa thea 41aousae4 and. data with 

Nferenoe to the apavn1ng timet number ot 701ml epavned, and siaea 

at wh1oh aexual atu:rit7 11 reaeh.t 1• pr•••nt.t. It was found 

that aneftl ot the viviparous Cl1n1ds do not spawn their young all 

at once, bllt may have two or more separate spawning periods some 

considerable time apart. 

Pata with rei"erenoe to feeding habits was collected. : and pre­

aented 1n the oases ot ••••ral or tho individual speoiea. It va• 

found that the ma3or to~d ot JIK)st or the Clinida, particularly 1n 

their 70W11er stadia, oona1ata ct uphipods, an4, to a leeso 

extent• isopods. 

At low tides a marked zonation was found 1n the case or the 

penanent intertidal tish, and this 1s d1sau•••~ and a graph given 

which abova the relative peait1ons in the intertidal zones that 

theae fish 11•• in, and the ld.ghest:·and lowest points 1n the zone 

that 1n41v1dual fish ot •oh species war• capturet. 

1, waa tound tbat the question ct sonat1on was closely bounct 

u.p wit~ that of habitat and that many ot the tiah had d1at1tlot 

habitat• oerellated with their eeolc-gical niche 1n the biocoeao1i1 

of the abor•• Their babitat, 1one, prey and •n•iea are intearat• 

114 in aooordanoe with their eoological position. 

Ae a •ault/f&e ffolog1oal study ot the Clinidae, 'broad eoo• 

logical ditterenoea 1n the group were not1ee4, and these, oorre• 

1ate4 with the only oonatant large morphological difference•, di't'i• 

4ed the groups so vell that the group vaa 17stemat1cally revised 1J 

aocordar&ee with aodan a7atemat1a practice. The Jlt21lerous rather 



•'I?• 

.tine genen to whiob they had bee nlepted were "4uoed to the 

••tu• ot •1>-lenen• The Clin14ae ue Uma oeuid.ered to N 

e•po•ed ot t1Te geaen, aa aga1ut the ainHll into wb1oh they 

ha4 previoul.y been plao«t. 

-a• 
1, The tatertldal t1ah rorm croupe• pemanent and t•porar,. 

2. The t1eh population ftl"iea betve•n high and low tide, so the 

poaiton at low tide only 1• oon414ered. 

3• The l"elatlw aban4ue• of 41tterent epee1ee 1n. the zone ia 

givm:l• 

>+. Data aonoern1ng the J' •production ot the tiah 1s given. 

,. The ohiet tood ot most of the ttah, partiettlarly of the cerma 

IDieAtlt le Nlph.1poda and isopode• Other 4etaUe of the 

toed are al80 givm. 

6. The fish w.re aeen to po-as••• a definite aonat1on. 

?. !be t1ab OOO'IIPJ d«triaita habitats. 

8. Some lU.a411l8•1ol'l ·or the pcs1t1cn ot the t1sh as prftlltor• and 

l)&"eJ', a n4 et tbe1r efi'ect on the o01!Bl'Un1ty aa a whole, 1• given. 

9. !he pnen. of' the family Cl1n1dae are "9l•ecl• 
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