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A PRELIMINARY ACCOUNT OF I!NES’I"IGATIQ&S INTO THE FALSE BAY SUBLITTORAL BY
THE USE OF A DIVING HELMET,

1. Frafase. .

A grat deal of work has been dcme eu the scology of the {ntertis
m:«&mmMﬁuwmmwwofﬁom'miﬁam
Tmmthodirwuaofi’rdmor‘r.& Stcyhma.k;rmltaftmta
number of waluable papers have been published écding ﬂth the pl& '-nd ani~

male of the sems, their esolegy, leteral and vertioal mawuu;m o0
on. Stm has, in three papcr: {1939, 1944, !.M'!)), dealt with 4&& gor~
ordrmltawdomlmimdrmfmth&s W.Msnﬁdﬁtm
1y with the Biota between
ly with the bicta between tidelevele, l.e., from the -ubuttonl rm up-
wards, It 4id not take into ascount the wbl:lttoral. that part of ‘Sha .halll'
mtdidahpomdlywwudltidu. )
mathhthwohm&tha:trwmummumws
which is psrpetually mbmxd. From the point of vies of the mw-z:mu sur-
vey this region is of iaturnt in several ways. In tho Tirst plu.. uq' inter-.
tidal plants and animals have a well-defined vertical sonation; this sonation
has bezn poiwted out in a rumber of papers dealing with the survey, and twe
special papers have been written soncerning its Stephenses (1936), on the
habits including the somation of limpets, and Bekevham gt al. (1938), deale
ing with the vertiocal distribution of mkimx certaln other warine gastropods,
In many cases, hewever, the distrilution of animals Between t4do-narks does
net give a complete pisture ctﬁbo:lr zonation, as the lower limit o!‘ha lies
in the desper water beloy the sublittoral fringe; the fringe h_s le-,-raun' is
near the lower limit of vertisal distridution of the animal, a ‘tor inetance
iij grﬂ ;a;: ofmmwm and in others mﬂnm lldi.
such s in the ouse of the orineid Cepenthus wshlbersi. xtsa ’

intersst to determine es far as possible the lower limit of senation of typ-




foully intertidal snimals,
Seaondly, Stophenson (1947), makes the poimt that thers has been dis~
agreenent among upn_aan;u as to the situation of boundaries between varieus
types of littoral founes, such as the cold-temperate™Cape” famuna and the lnde-
Mﬁcfmammumm(m&) mum that the die-
Mnyhoduauufm-mummm«mmfmnwep,
ma.mummmmmm.smmuwawmmw
ddmthdﬁihwobmdmmfmwimmmmw%h'
MMSt.meuqmnmtmmuumnmnnm
much further to the vestward at certuln depthe mns“,uhomfhtho
hetthatibilothomuwliucluetothceautatu&u
Caps Padreme, mortmzumwmnuummm«b
wmmw.wmaothnnmammmmﬂum
armmwtmunhwwmdmuwpmmm-
coast and its relaumummmmmm/wuhummou—
«mu«uy.ﬂmm off a locality on the South. mt
whers the warm-temperate faunu is fully established ahd the Natal faunas has
disappeared, it might be poesible to find a feuna of & more subtropical types
at ocertain depthe; and thers seems to be evidence that this is trus. Cense-
quently umgbousdustotrytemumwiw applicable bounds
uryiamcfmtaltopm,iytmumhhmlxtwhmm
%o plot a line across the continentsl shelf reashing the shore near Fort Ste.
Johne.” (Stephemson 1947, ps 230), Ant further 6:-& on sublittoral genditions
slong the evast will probably be of value in this respect, |
Agooamuwag,mmwmmmuam.n
mmunu-mmmm.amtwth.z«hgwmm
fosser Days Such sork camot be effeative in
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fesser Duy. Such work camnot, however, bs soupltely effective im aress with
rooky bottoms as, apart from the risk of damage to the appabatus, the dredge
or trawl canmot remove from the roek sush closely adherimg organisss as lime
pots, anmmenes, algas and mexy other things, so thai an ssourste idea ommet
be cbtained of everything thak i»s presents Thersfors, at Professor Day's sug-
gestion, I ecneidered ways and means whereby this work oeuld be amplified by
porsomal investigation of the bettom by means of diving, |

mnmmum-gwumqmtqm
Bay bad already been made, notably dy D.H. Dlviu.muud ncn-mt.to
which was ﬁtuhé s small oxygen bottile, After experiment with m:mty»
mont I came to the comclusien that a diving helmst, as has boem used by Besbe
(1935) and Kitehing (1934) would suit our purpose best. A dneﬂpuau Qf the
helmet is given in the foll.lag soﬂiﬂo

Amefﬂmmmuthﬂahholnt. ude&t«hiwh
using it hes isproved. This peper is a preliminary report of the work whieh is
boing oarried out, and d‘al; sainly with certain commen intertidal animels -
M&MMMtOMdMiMMIﬂbutW¢Itishl_pcdlnthc
future to publish a full ecoount of the sublitteral investigations, including
the results obtained from deeper water by dredging and other work,

The suthor wishes to thank Profeeser J.l. Day and the staff ef the
Zeoclegy Depertment of the Umiversity, and would partieularly 2ike %0 thank Lr
Re Idversidge of the estaff, for their imterest and encouragement, and tor the
constaxt interest and invalmable technisal assistemce given by kr Mversidge.

In essence, the upparatus used consiats of a ooppcr holmt‘t. fitted

v

with glass windows in fromt, which fits over the shoulders. 'n;. hdut 1e oon~



-de
nected by means of 60 feet of halfeinch garder hose to a double=acting air
umpe

1. Zhe lislmet.

The helmet was made out of un old copper hotewater oylinder belomg-
ing tc & geyser. A soale drawing of the helmet is. shown in Figs l. The hol~
pet measures 11 inches in diameter by 20 inches in length. Six inches from
the bettom an oval space was removed for the helmet to rest en the shoulderses
BEubber padding 1s provided te aveid injury té the shoulderse. air is m in
hynaﬂofamctmuthcmmdbmkmdﬂudrtrmhﬂuthic,
bymﬂnofaaopporvipommcthohelm. te the front where 1thpims
against the glass dndm on the i.asid.. The reasom for this is to prevent
*misting” of the inside of the glus windowe,

mﬂndmmmlcfmtnpin;nupm.glmmdng4
‘!mchu‘ by 7 Mn."thcso are fitted into brass frames secured in the middle
by bolts. Futty and paint n:lxturo and various other preparutions were tried
o3 an sfrtight stuffing. The best preparation was finally found to be “Boe-
k" An-uag eompound. The two panes of glass are set obliquely into the hels
mot, mesting at a peint in the centre (Fig. le), This makes for betier vision.

& stopeock s provided at the top of the helnot, Then this is olosed
the air pumped in bubbles out at the bottem of the helmet, bdut the amount
bubbling out at the bottom ean be controlled by epeaing the step-ecsk and ale
lowing thol.!.rto esoupe thers, This provemts wauter ephahim m. the diver's
face from the bottom of tﬁc heluwet, It has the additional asdvantage of allow
ing the warm, used air, which rises to the top, to escape, thus emsuring
that there is a ecntimual supply of fresh cold air at the bottom of the hel-
met. | |

The helmet without the lead weights atdashed weighs 18 1b,
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Twe restangular lead weights, weighing 24 1b each, are attached te
the fromt and bask of the helmet by means of wire, As tho helnmet displaces
sbout €0 1b of sea water it can thus be seen that the helmet, when submerged,
woighs about 6 1b mere than the surrounding water.

~ The helmet was made by Leesrs J.P. Bernards, plumber and tinemith,
to my design.

2. The Alr Supplye

The pusp used for thie work is a garage compressor worked by a large
vertisal levers It has a double-acting pump, ee that compression t&knplm
en both forward and baskward strokss. It has s cylinder capssity of 72 eubde
mmﬁwamgmamwn.mmmh
ntuhaaamwh«ouimum.wmnmmmu supplied
ummmmmmuuanmmmhumau1
depths thus far worked, to abowt 32 fest,

111, Newbed of Verk. |

Mm&ofmwbnm&mmmm.ﬂwt%ﬁh
trathoshmandfmafishtmmaolhmmfuﬂhtrmthtu;
%cnmraﬂngfmtholhm.thomisntcaafhtrookprofmklynt
low tide, 80 that the diver doss mot have to walk very far seavard in order
%o be in the sublittoral area. Unfortunately for this method to be sucoess-
ful, it is nesessary for themtobopurtieahﬂqcah, which, in False Bay,
means that there has to bs mo SoutheEaster wind blowing. Sush ocossions are
mﬁuhm@iuw.um-ukam‘wthoﬁmm
ﬁrﬁultyhgmmmtmm-ﬂhthebomhﬂutu.mduhmma
mhurw,bhmmmfeﬂhbyﬂwsnll,m&hnﬂonhm
ubmtin; Ntukait practieally impessidble for the diver to do any ocel~
lecting or counting of animals when under water.

Mving can be carried out in deepor water off the shore
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Diving oam be cerried out in desper water off t.e shors vhen the
s0a 1s slightly rougher, since at a depth of 25-30 feet the diver is below
the depth markedly affected by wave action, It is advisable again, however,
tonﬁemndq“thckmisauhumsibh.'aiuuthoulwtho
sea the greater is the visibility, as the water is much clesrer and less mur-
ky on a oslm day than on & rough one, ‘

This means that investigation of the False Bay sublittoral is more
or less restricted to very calm days in the summer weather, so that a series
of diving expeditions takes soms time t0 cceplete. |

A eslleoting bag was taken down, mﬂmmtmmulmm
placed in the bag. Seme experience is necessary for Nlhﬁihgﬂﬁt;'ﬁmo
hmﬁutphuuanmahnmthuthmml‘u.aﬂ
aollgoting takes a long tims. In the seoond place, when an animal such as a
muahlmmﬁimautham oare must be taken to secure
1t Before it is washed tamtalisingly out of reach m:mbytu;mn.part-
foularly in the shallow sublittoral. |

u‘mluﬂM»Mimdmganmw
water recks were made. Certein orgenisms, such s Pyure stelonifers, Balunus
meillsris, Dirde sarpations (which grews to a very large sige in the sublit-
_oral) and ethers sre sasily recognised at sight, bu others, such ss the lim-
pets, Mﬁh&Wdewamh{mMr-p‘-
chmummﬂmm'oﬂma@m-&ﬁm»
ticed Bearer by eutting opem a largs specimen of the sscidien Pyure stoloe-
ifera, when fish of all sises come and mibble st the flesh. Ostopi are often
mxummmmmuasumymrunm&-tha.
ishabiting the intertidal sene, |



1. Irsliminery Remarks.
It has already been mentioned that the lewer limits of vertical dis=

tritution of mamy intertidal species, where these limits lie below the sud-
1littoral fringe, mmmmﬂumumthomthsgt'hi&mim
msmnmmwmrwnmumuthm«mtom'atw
efspringtiau.mtxuntﬁnlchdldimmmdomwmmm
‘of rise of water since the previcus low tide wae almlﬁod.mthtbssh. for
spring tides, of one foot rise per hour, mthmmwm
theactualumrodhnlofmnbwothaminomhmutm
ofmmoflnn&wmteﬁmmwﬂmm'mmm
useful purpose in that the depths at whieh various crganisms are found usual~
ly vary to a greater extent than that frem place %o place.

| ummm-mmmmuuvmmm'w
hdayronmimrynstm.Agoutdealmnroqaimhbodmmdifh
hoped that this, tepth» with the reseults M obtdaod. will be plb-
usmunwmtimaumammmwmmmwm.
Bay waters. In the meartime the following preliminary sbservations are made,
‘whieh comgern mainly certain forms selleknown within tide-marks, ht whish
extend down also into the sublittorals

Patells osohlear, ummmu«tmmxmw lcnls
oftWMMmMuhhthoMnﬁmermhndmw
lear sons, hss a sharply Hﬂtodhmmuefdistdhﬁ‘-&tmﬂum

any specimen of P. Mhumﬁahmlwdthuwotmmlu
spring tide mrg. It appears to be an organism prinmarily affectoed bty wave- W
aetion and violent, Bubbly water az it sharply desreases in abundm as soesn



vue region never expesed by low tide is resshed, 1.e., thc lower level of
the sublittoral frings, and, in more sheltered spots, never reaches as low
us this. A certain amount of asration and churning of water appears te be
essential for its eptimal living eonditions, and this weuld appear ta apply
alse te a geod many other inmtertidal forms.

The only limpets thus far cellected at a lower level tham P. gooh-
lesr are Patells tabularis and F. simiatse. Ee barbaps has aleo besn found
down to ﬁa feet below low spring tide mark, but net lmr than this,

2 M appears to extend slightly Mhnr domm tlum dm P.
miniats, which has nmot besn foumd at a greater depth thtn four toot bolu
low spring tide, while cne specimen of Ee tabulsris was acu.otod at sm
feet down. From 8 toet down to 32 fut, t;o lm dopth thus tar meh.d. no
Patellid was ever seen. It would thus appear that limta are gastrepoda
chiefly ef the intertidal zone, ‘their extension fuﬁhor dm tho aher. be-

ing negligible,

Of the three m epecies -numd by Bahahn;_ _g. (1938),
in their pnpor on vertical diatrihutian, mly [+ m. Qe m
mg._gm theaalymvhiﬁmmlyfmdhutmﬂin“tho
sublittoral was Q. w. This puririnklo is fn.i.rl; common 12 !'nfk below
low spring tide, 4 being atunted on a square yard of verisal reak at this
depth, and ome or two were found at 17 feet dewn. At 25 feot, howsver, mo
Q- sineneis were found despite search for them. The twe periwinkles Jurbe
sidaris end the larger T. sarmatious both pemetrate the sublitteral te a
_marked extent, but their lower limit of distributiem is differemt for each

of the twe species. Tyrbe eidaris wes found down o six or eight feet enly,
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while Tyrbe W is well represented at 25 feot below low spring tide
mark, 'ithout m sign of diminishing in numbers. T". vory largc lpocium
of this porh'lnkh wore alsc seen at 32 foot down, .

A very em mtmoé at the croator depths was the tholk Argo-
m ACEuS. This iz one of the few intertidal xastropedw !hiah uppears
to be mors abundamt desper down thll it 1= in tho intertigal :m. ainoo. on
the False Bay coast, more have bun found from 15 tm domarés than botwoon
tide-marks, It has also been drtdgsd from a s-ndy hottcm in F.lco Bq 45
foot bolov the surface. In the i.ntortidal :wc. this whelk h more . m on
tho west side of tho Peninsula than on the oalt. Another gustrepod mro com-
mon at dtpth: than at the sur!'m is the emrwm ‘I‘hi. ani-
mal i3 not generally egmen, bu‘t is very abundant in ccrtu:ln m ,gbout 15
feot below low tide mark. Thers is svidence thut it beocwes less common again
about ¥5 faet below the surfass., I¢ is largely restricted in habitat %o ver-
tieal ledges, parthulnrly in oracks and crevices in tha roakse It has also
been foumd in tho choltom waters in K.].k Bq;' hnrbenr.

Kost of the larger gastropods are in genersl of a mueh largw gize
in the sublittoral than they are inm the intertidal zone. This is prebably
due to the fagt that they are protnt«i in the perpetually submerged sub=
littoral from the depredations of the meny beacheombers who sollest them
for eating. . o

mmo«m do ’mt app-ar. in general, tc bs as restricted to sones
as are other animals, md the oommon intertidal spooin trtmd downwarde
gonerally much mrthor than do other intertidal mima.ls

The sea urchin Parechipus anmilosys is the most cmoaochinadom ¢
oesurring in the sublitteral. They are abundant at all levels down te 32



«10=
foot, uarring usually shere they can get ne lower, i.e., at the bottom of
erevioces and ledges and in depressions in flst rocks, They also cesour, though
noet 90 commonly, on the sides and tops of rocks.

. Starfish are very common, oscurring gmra.uyinlodgu, holes and
erevices. Lienrigis srmatus snd Patiris heliuls have both been collested at 25
t%ﬁ%lmtmdmﬂgw'mm,ﬁm»
eratiens hes besn 17 feet. It has thus far escaped detestion at greater deptis,
mm«mywmmmmmummmzm
ammumwa.mavntmmsmms-
mhuhﬁ!!muﬂG rmmln-muacm.mwmmm
taken lower down, wummnwumw”wm.

mmummnmmumum,
hcviasbnnfmmdatllllwollto32fcot, mdhmb‘mdrod@.dfmgrsatn
depths. The only Holothurian collsoted was Cucumaris insclens, whioh was net
found, despite mearch, higher up the shore than about 20 feet. it 25 feot and
below it is common, its orange ¢olour contrasting vividly with the dark shadowy
ledges and caves which it frequents, -

Se Qther inlmals.

Of the other sublittorsal animals the most abundant is undoubtedly
Dnire stoloniferge This ascidian, which 1s not normally found higher up the
shore than the sublittoral fringe, is extremely abundant and grows to a lagge
size in the sublittoral, At no place visited with the helmet was it found to
be abeent, and in sany places it oceurs in great numbers. IS does mot coour in
the naked 50116 banks eharssteristie of the wave~washed rocks in the sudlit-
oral frings at St. James, as illustrated by Eyre (1939) Ple XIX, but in the
Wmﬁwdmmmthem“wydmhmuz;
andsfwjiaehumm/“ other. Other sessile and sedentary animals
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livo"em the rcoks between them, as well as a gedd growth of searweed. The
leathery tests of the animals themselves are mot maked, as is generally the
case on the wave-beaten rocks of the swblittoral fringe, but are thickly cow-
ered vith A dense mass of algae, hydroids and small msadi- Crabs, small
fish, burrniu and m polyshasis, echinederss uul ‘other anirwalg ixhab-
it this growth, This ascidian shews no sign of dctrmo_or uhununn at 32 feet,
the greatest depth thus far attained ii this work. Mehaslson ( 1934;:_,.;.;_0”«1-69
Brurs stelepifers as oecurring st 100 motres. ‘ -

The enly barnatéles thus far taken in the sublittoral mm dci-
mmdg.agm. bcthofuhichmabunwdmusztat.ﬂ-m-

SIS often ocoeur en the tests of Pyurs stolopifers. Balapue maxillaris is inw
varaibly feurd en reck. It is a solitary mmdmal, as contrasted with g. -

EOpus, snd grews to a large sise. Its shell is often covered with a yath of
algae sud I have not infrequemily mistaken ome for a small Dyprs gtolenifers.
‘The erad Elazusis shahtus was cttm seen to a depth of 12 feet balow low spring
tide merk but has net yet boeu recordsd as cacurring lover dewn than this.
Dehegnius dentatus, em the other hand, has been found wmong Sargaspum longi-
folium st 25 fest. The Brashieped Krauesina Fubra has also beem ebeerved at

25 fest but does not appear to be very common, '

V. The Oeeurrence of Algse.
mm«mmzmmambntwmwmam‘
form a mixsd sward of & mmber of different sposies, sane of the mors impore
tent and abundsnt ef thess being Gisariine raduls wd G. sérisis, Hgees
selsifors, Galidism prizteidse, jmumsls sYuss wd L. flsmioss, Selseasus
Setorepiviiun. 5. slaswe. S insieifeliun et §. lencifelim, Dsomsiun
mmmmumanm

e P e

variesty of abundawtly m s‘lm in the uub]iﬁertl frim, hut mrly
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all disappenr markedly in the sublitioral prepesr, until at 6 fest delew the
surface the dosinating alges belong to two or thres gemers suly. These are
mmmmmwmnmmm”m

wwwmwwmmmmu
lursngls fsmess wd Le Glamakaks ore still shuntent, forming often thiek
Mnmmmnwma-m-tg.mn
-guuwumsumum) Mhnu'ﬂalhr!‘ﬁ.ﬁ.- |
uuumwmmmmmmm»
mumemmmmammnwm
.mhm.u@awtﬁmthoommwuummm
tm.mmmnm:mmmmummm-m.m
1ma1wmmitrotwim¥uwﬂmmmhmmm*h
the tests of Pyurs stelouifors snt the shella of Jalams mesilleris. Suh
b&mM&Mm%WM&M _

nmmmemtm-hmmm-wmm-b
mmm.mmmmwmumm-m
wrdil, ammmmwu«m%mnw&m
inant among the algas present, The derk brown Sarzagaun Joneilfolieg fe part-
foularly well represenmted, growing oftom to two fest or more in langth, _,
mmmmwwbmfmwmi-
alasans <2 5 ingisifolium are also present in varylug amounts. The sea
uwm-namwmmmma
ﬁcﬁmﬂdmhamwmwm%m
m-ammm~memu.mmum-m.m
Wn&)hﬂormthhaﬂaﬁd!mmﬁu'mmmﬁ &
rmwum’&aﬂwwmmtﬁomhﬂuu&n‘
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not osour st all, All tests ef Pyura stolonifera bear u good growth of this
algae; nuked ascidians aro seldom or never seen at this depth,
Vi. Aldiete en Fish. |

Hchmmlyammmdidmm&ommph‘yuvumu-
1tyﬂu!mtlysw.tm01uotoﬂwﬁver.Thqmn!ﬁaﬂyofmllauq
though Wmmsm,ﬂmeappearédtohetminmborwwm
tnam_wmofmunhmemma lead one %o expeste
This is probablj acosunted rw&mrmwmomaurmcngm
the diving was done tmxmes, betwsen Simoustom and Kalk Bay, 1s one whers a
greet deal of anglimg %5 done, A Smith (1949) rmkaa.:nttemlmm
donotmabwtmdzfromplmtowmtendtobnm'ﬁsbedw’t'ﬁn
hewrilymmdm _

4 certain amwnt of vertiocal zonation appears to be presoﬁt ﬁa sone
of these 1ittoral fish, From 0 = 5 feet below the sublittcral frings the eom-
mm’ﬁsh seen is the Blacktail, Diplodus sarguge A few scall spesimens
oﬂyafmamm@mwm coour, Howwwer, aeonapm
doemrdmtheposiﬂonbaeomsremrsed, unﬁlatzstce'tg.mu
very abundant in all eim,wimmvery fer wrecimots ofp.gmnﬂm
and these are ohiefly of large size, a foot or more in longtb. Xo Diplsdus
280y of under about eight inches in length was ever seen at 35 feot,

Some species of the family Clinidae ars very sommon, particularly
in the shallow sublittoral, WMWhas been seon at 30
feot. They oan often bo seen crawling ahout on the resks, disappearing if
alarmed into & crevics. The sravling habit of these fish can bs well obosr-
ud'hwamwhﬁtom when mmerous fish eongregate round
the delicacy. Phile other fish swin t¢ the spot and remain suspended in the
water round about, Clipys supersiligaus and Famealinus hetereden appreash
over the rock like mice, ant swinm only if disturbed, never semaining

v
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| Other fish observed were the Zebra (Dipledus $rifsseistus) a Chi-
ledastylid, probebly Palunelesis grandis, the Hottemtot (Pasbtmetepen Dlashil)
the Milk-fish (Farsseerpus iypus) end the susker-fish w.ﬂr
1ex.) Nons of these, however, were commcnly ssen sxeept for Pag
Dleahiil, mwtw-poumetthoptharmatmdbchsmmqﬁm
Vil.

nmmbmmtcstﬂumuﬁmmmwb
hg'utmrhichmumw from wave mimmdﬂteccmnmmtho
open ecast, hnttmdbym, inntmumtmtlydxm&dndﬂmiy
wave action, Again, the fauna ef the shore bslow the effest of wave acties,
while ineluding meny intertidal species, is yet different in meny ways frem
a typleal intertidal fauna, It is hoped im the future to go into this gqueste
ion of the fauma of ecalmer waters, and, &s & preliminary, some din;ﬁn
made in the sheltered utor of Kalk Bay harbour, and the fanna asttaghed t»
the vertical inside wall of the pier examined.

At low tide there is about 16 fest of water against Shis pler,
and a8 it presents a perfeetly flat and undifferentiated environmemt, the
somation, partieularly of the intertidal portion, is bdand=like, From sbouwt
half-tide there is a band of Ulyp lsctues extending for about eightesn inches
downwards, Below this there is an intermediate zome where the commonest ani-
mals are the fanworm Sabellastarie leugs and the snemone Buposema gapengis.
From apprexinately low tide mark there oommences a band of Lgurencis apesies,
which begine to fade out about three fect belew low tide mark. Prurs stelsp-
ifera degins to cesur at this peint, at f'rst scarcely dut more mty
about six fest below lew $ide mark, and 1t is then abundamt to the bettem of
the wall, B
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The whole wall and everything growing om it is thiekly covered
with dirt and sediment, while, vhen walking em the bottom, thisk elouds of
sediment are churned up at overy etep. This sediment probably acoumulutes
through the lack of wave astien, ,

The following intertidal auimals were motisced in the sublitioral
area, Three specimens ofm‘Wmt&m rrcnthemm
two of the conerete slebs of the wall jein at 12 feet below low spring tide,

These were the only gastropods thus far found on the sublittoral area on
the wa : v ; :

the wall, Also present in the orack were Plazusis shabruse Comsnthus wahle
Borgd were quite cemmcn, and other schinoderzs moticed were Heurisis srualus
and Pagechius sugalemus. The only barnasle seen was Dalsgus Lrigomuge The
anamons Burogonn oapohels ves fairly comsca, |
VITY. Digeuseiog. | |
The holwet a3 described sbove, used last summer, uhile very sate

isfaotory in overy way under the water, suffersd from ome defect on dry land,
mcoppsr fmmwhidxithmstoothinmdvﬁbmtmm;
strangthening, so that, if handled in the slighiost deé;ree mr‘tluslé.- part=
toularly with the heavy weighte 'attao}md, bent and buckled. The rmn?a's
that uneven stresses wers set up in the gless whndow panes, which omeko&. Bo=
gcause of this the gleass in both windows orackod anf had to be pataohed to
prevent undue leakagc,

When the result of this series of deives is sxamined certain intereste
ing facts eome to light,
ing faets come to light, These are firstly the sulative paucity of species
at some depths below the intertidal gone eow with the sone itself, aooé
ondly, the eormon oecurrercs of #artun west coust species, rare or absenmt

 from the east coast intertidal zoms, at scme depths below the surface of the )

soet coset shore, and thirdly, the similarity in many ways of the faura of
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the desper wuter of Kalk Bay harbour and the open coast, umﬂw
the Mlustimilarity of the imtertidal sone of the harbour wall and that of
the open coast, :

To take these points in order, ome is first etruck, on a dive twentyy
foet bolow the surface at, say, Fish Hoek, by the fast that there 1s littls
of the voriety of 1ife in the imtertidal zome to be seem at that depth, and
that this want 1s made up by the much increased mumberu of the species that
do eoour, lention has alroadybooan&dooftho Mmdmw
Lora et that depth, and of the fast that the shole area Ms brown b‘eamo
of thue ubundance of S3rgasgume Thera are large quantitiel of echinodarms such
«s paXecliliye SuQoms end, to a lessor extert, lignyichs emiatuse Molluses,

¢f whioch there are s¢ ~any spocios in the intertidal zone, arse 1oduwd 40 n
few spodu only, and thase never ceour in mmmk large quantities aunh as the
banks of .zsuh and hunéroda of periwinkles in the intertidal 010 Fan-
YOrms are entirely sbeentse i‘hero are only two epacies of barwlee pmont..
ansucnes lude their variety and a.bundam'.a, the only comxon ouo occurrw be=
ing Budiosuina gapenglige On the other bamd colour is provided by the brigjxt
red gorgonians and crincids, whioh are but woasiornall,y reprevented in the
sublifitorul fringe.

One of the main reasons for this appeure o ba ihat muny Wﬁdal
species find the deepur water too calk and still, and possibly insufficliemtily
aerated for their puxpmea way of lifs, On a meoderately calm day only a very
slight wuve iaotion is feit at 20 feet, while bubbles produced by wawve actien
seldoe peneiruis lower than € feet below the surfases

It is interesting in this respect to notiecs that thers ia a sirik-
ing sindlarity between the animals {cund in the deeper water of theshore and

the despar wuter of kalk Duy harbour. pyura gtelonlferse Halletis senguines

\
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Kus and Delapus trigopus are ull common to both losalitfes, as are certedn
epizoa of f. gielenifers such s idoulpls filigers end Kirghoupeuris Risnats.
It is elso significant to motics that the most successful species of tho shel=
tersd imtortidal sone of the Kalk Day pler, such es Spbellgstarto longa. ’
Bunesoue capsnals and WW are all listed by Eyre (1939)
as oocurring as oryptofauna in waves, ledges, and ether sheltered spots in
the False Bay intertidal some, Those intertidal sp.eios living on opan roek
ou the coast, such as mst.napets and mussela, &reo oiihor absontﬂor .pear”].y
represenied in the pier's intertidal zone. V

While it is known that the northewsst cornar of False my has a
Ligher averags temperature tham the rest of the Bay {Isaac 1937, it i& Doe=
93ibls that the differencs in temperaturs found twenty or thirty feat domm
makes it impossible for some cof the worm-tomperate forms established in this
corner to live at that depth. It is oertaiﬁly a faot thot certain cold-temp=
erate west ccast forus, never found in the intertidal zone of the emat coast,
aro well eetablished twenty foet dowm. Ixamples of these are the whelk Arge~
buseixium argus and the holotiurian Qugumaria imsclens, both cozmonly foumd
in the west oocast intertidal sons bdut seldom or never in the sant coast intere
tidul zone, This appears to lend weight to Stuphenson‘'s theory menticned above
that gome intertidal faunes may extend tieir range berneath the surface, In
vies of these comsiderations, the South Afriean sublittoral promises to be an

intoresting fleld of study for soms time to come,
IX. Supmerye

1. The design of a diving holmet for study of ths False Day sub=
1ittoral is described, ‘ N v
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Ze 1he ruvtned of ase of the helmet is deseribed.
3s. Cortair intertidal species have & well=marked zonation extemd-
ing beneath the swfase. Their sublittoral vertisal distributien ig diseus-
ved. | = - , -
4. Sene observations are mede concerning snﬁlittoral algae and
fishes, |
5. Seme sonaiderations arising from ths diving werk on the sube

1ittoral ocsurrencs &f intertidal speciee is discusscod.

-
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APFENDIX

L I4at of plants and animals mentioned im the taxt, ' amtu "hag
been found at 30 feet belew low water of spring tide",
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Ploa v;aranor’gg._ Z2a

4 Corallinasese
Corallina sps
SNi& 9D,y

II., ANIVALS,

13 Coelunieratn,

Kixehenvaucis pinnete.'
Agtinaria

Suncgema w‘...
2) relychmetas

-\r!-.-—-h " - N
iu sarnatious.

4) Breshiopoda,
Kraussina rubra,!
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EREFACE

The Zoology Department of the University of Cape Town,
under the direction of Professor T.,A. Stephenson and later
Professor J.H., Day, has for long been aconcerned vith the eco~
logy of South African Coast. The very waluable results gained
from this extensive work have been set forth in a mumber of
papers, and the conclusions uruing therefron form the basis
of three papers by Btephenson (1539, 194k, 1947), dealing with
the survey as & whole, The workers during the course of the
sourse of the 414 not have the time to enter into the ;;
study of the intertidal fishes to any great detail, There 3
vas a great deal to de done and figh are elusibe and 4ifficult
to capture so that their study would have taken more time than
was wvarranted on a survey of that scale,

Nevertheless, fishes form an important and interesting
part of the intertidal population, and their ecology is ine
tervoven with that of the other b‘lau of the roock pools to a
considerable extent, so that this paper represents a contri-~
bution to the ecological knowledge of the Eouth African intere
tidal zone by a atudy of the fishes in one area of the coast l
it deals also with points, mainly of a sustematio nature, arise
ing out of this eeological study of the fish,

The author wishes to express his thanks to Professor
JeHe Day of the Zoology Department of the University of Cape
Town for constant help and scouragement, to the staff of the
Department for their willingness to udnt in every way, and to
Dr K,Hs Barnard of the South African Museum for allowing the
author he use of the Muaseum library,

EIR.
The Scoientific names of fishes in this paper ara those
gim by Smith (1949), with the exception only of the Family
1inidae, The members of this fam are named according to the
revised genera given in Part 1l of this paper.



The eonaept of the “intertidal region"™ adoptod}horc
is the same as that defined by Btephenson (1937) during ;brk i,
on the South African coast. It embraces that section of the 3;@%
coast-line from the uppermosy level of the shore splashed by
the wvaves at high spring tide to the iovolt part exposed by!ﬁpo f'
sea at lowv spring tide, This regien is divided into four ;nbg /
regions or sones. Progressing downwards from the top, the (e
uppermost of these zones is called the Littorina Zone, due. to
fact that it is characterised by the presence of numerous peri- -
vinkles of the genus jittcrina. The lowver level of this zone
only is submerged during the highest tides, but the whole zone
receives a aertain amount of splash from the waves at high tides,
depending on the calmmas: of the sea at the time. Immediately
below this suberegion is the Balanoid asone, 50 called becurse |

b

, f
b

the dominating organism in this zone are barnacles of the genus g X
Balampus and others, This zone is ordinarily submerged at high
vater of ordinary tides and left bare at low water of these
tides. The szone Just below this is known as the Cochlear zone,
' The dominating organism in this zone is the limpet Patella coch-
lear. The Cochlear szone is exposed completely only diring low
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vater of spring tides, and may even then be partly covered
if the sea is rough. The finel, lowest zone is the sub~
littoral fringe, which is almost perpetually covered with
wvater, but which may be exposed if a low spring tide coine
cides with a calm day, The regzion below this is called by
8tephenson the sublittoral, and it is the highest region of
the sea bottom which is perpptually sudbmerged.

(1) The Rock Pools.

During the course of the present work attention was paid
chiefly to the rock pools in the intertidal zone, as these
form the home of all the fish to be found in the intertidal
zone, The pools in this area vary in size from saucer-like
depressions in the rocks to large and deep pools and gullies,
the lower end of which are frequently in connection with the
sea even at the lowest tides,

The frequency with which these pcols are replenished with
fresh sea-water depends almost entirely on their position on
the shore, Pools in the Littorina zone are nearly always
stagnant, new water arriving from the sea enly.for a short
while at the top of each high tidej on a rough day when the
wvaves splash high up the shore they receive more water than
they would on a day when the weather is calm, These pools
are often discoloured snd Aairty, with a greenish soum floate
ing on them. Yet all but the very highest pools, which are
apt to dry up completely between spring tides, contain a fish
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'pepulntion. The pools are usually bare with a sandy or
rooky bettom; of the few sea~weeds which grow there the commone
oat,,én both sides of the peninsula, is |

Balanoid pools are replenished with new sea-water to a
far greater extent than are the Littorina pools, While they
are usually cut off from the sea for long periods at low tide,
they are completely covered at high tide, and the water in |
them is always fresh, On the False Bay side of the Penine
sula the bottom of these pools is chlefly rocky, although
sandy pools do oceur to some extent, especilally in certain
localities, At Sea Point and other places on the West
Coast a great many shallow pools are found in the lower Balan-
0id region whieh have sandy bottoms and rocky walls., They
eontéin a plentifni growth of algae of which [ lva Jlactuca is
the most common, Isaac(1937) considers that Ulva lactuea
is a dominant species in the upper rock pools. Other
common algae in these pools include various speaies of
Gigerting and Codium. Beneath these algae are concealed
numbers of fish,

The pools of the cochlear zone and sublittoral fringe,if
they are of any‘sisc, usually have an opening into the sea
even at lov spring tide. Many of these pools are more oorroet—i
ly gullies, which cut seross the zones even as far up the shore Q
as the lower Balanoid zone, so that often no hard and fast 11nn;{*

can be drawn between the various scnes, They support & rich f
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and varied plant and animal community, details of which are
given in papers by Eyre (1939) and Bright (1938), of the
East and West sides of the Cape Peninsula respectively.
These papers form part of the work done under the direction
of Professor T.A. Stephenson(1939), (194%), (1947), on the
intertidal zone of the South African coast.

2. Method of Work.

Fish, form a collector's point of view, differ sharply
from practically all the other memberslan intertidal community
in that they are very mobile and do not stay in the same place
to nearly the same extent as other intertidal organisms do,

In addition, they are very elusive and always more or less
difficult to catch when seenj they also possess in most ine
stances a nearly perfect system of camouflage and an ability
to hide themselves to a remarkably successful degree, The
worker therefore can never satisfy himself in the course of
a collecting trip that, firstly, he has obtained specimens
of all the species present, and in the second place that vhat
he does possess 1s a falr sample of the fish fauna, with ree
gard to size, sex and numbers, which are present in that lo=-
cality at that time,

Consequently the method of work adopted was to select
two points on either side of the Cape Peninsula and collect
there at regular intervals, obtaining by this means a fairly
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representative sample of the #ish fauna at each of the twe
Places throughout the year, and, in addition, visits were
mads to variénl other points within the area limited by
these points, with a view to obtaining information as to the
distribution of various specles, both in False Bay and in
the colder Atlantic waters on the western side of the Cape
Peninsula, Information of this nature is presented chiefly
in the form of records, as the area in question is a very
eritical one, and néb of the species considered have very
sharp limits of distribution on either the ®cold water % or
the “"warm water®™ side of the Cape Peninsula,

Collecting was chiefly done by means of hand nets, in
rogk pools and sublittoral gullies, A few fish were eaught
in this area on rod and line, notably larger specimens of
Gobius nudiceps, This voracious inhabitant of the intere
tidal zone is & characteristic frequenter of large pools
high up on the shore, where several specimens of all sizes meake
their headquarters under a particularly large and immovable rock,
or in intricate underwater tunnels and small saves formed by
piles of large bmoken rock, to this inaccessible refuge the
larger and wilier specimens make an instant retreat at the
slightest sign of danger, so that it is practically impossible
to net any but the smaller specimens, But a baited hook left
in the vater near the mouth of the hide~ocut will often entice
the larger fish, and in this way several of the bigger speei-
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mens can be caught during the course of a morning,

Several experiﬁonts were made with baited fish traps,
but these were seldom sueccessfulj they had to be heavily weighe
ted and securely fastened down to prevent them being washed
awvay by_fhe tide, and, if they survived until the next day,
generally caught little more than large quantities of Comminella
and other éarnivorous vhelks,

Colour notes and any peculiarities of live fish were noted,
and other remarks of interest were nade in a note~book on the
spot, The fish were usually put into 2 bottle of sea-water and
brought back to the laboratory for identification élive. They
were then killed by being dropped into a jar of 60% alcohol,
in which they died very soon and set themselves, 1.,&. expanded

their dorsal and other fins, in a satisfactory manner,

3. Ihe Scope of the Work.

The objeet of the present survey has been tc inquire into
the ecology of the fish popnlation of the intertidal gone. |
From this point of view the following aspects of the fish-life
have been examineds the abundance of the fish population as
a whole, and the relative abundance of different species come
prising the population, their habitats, food and the gonation
which they exhibig. Thelir reproduction has been studied and
finally their place in the intertidal community 1s discussed,
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The two places where most of the collecting was done
were the rocks at-St. James, in False Bay, and the rocks at
Sea Point below La Rochelle boarding house.

An account of the intertidal zone at 8t, James, with
full notes en all the marine blata except fish, and a deseript-
ion of the rocks, is given by Eyme (1939). Similarly a des~
eription of the conditions prevailing at Oudekraal, a place
typical of the West coast of the Peninsula, is given by
Bright (1938).

) In addition various other places on the Penindula,
such as Rooikrantz, Cape Point and Bantry Bay were visited,
(Fig. 1),

Each of these places possesgsses a characteristie fish
fauna. On the False Bay side, fish occur which are not to be
found on the West Coast, and similarly there are several species
at Sea Point which do not oecur in False Bay. In addition,
there is a large component of the fish fauna which is common
to both sides, and some of the sommonest species can be number=
ed among these, Others,however, while fai®ly common on one
side, are scarce on the other, Such a specles is Clinus
sonminatug, which has been captured on s everal occas;onl at
8ea Point, but only once at St, James,

In general the characteristic warm water forms tend
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to die out at Cape Point is approached, to be replaced by the
characteristic cold water forms, This is what is to be ex-
pected,_but no exact spot was found, however, where a hard
and fast line could be drawn with warm water forms on the one
side and cold water forms on the other, §Seen in the perspedt~
ive of the South African coast as a vhole the division between
cold water and warm water is very marked in the region of the
survey, but the distinctness falls away to some extent when

seen at close quarters, and no exsct point of difference has

béen ascertained,

The facts given throughout this paper with reference
to distribution, zonation, habitats ete.,, refer solely to the
position as ;t ocecurs in the intertidal zone at low tide only.
The reasons for this are threefolds

| a) The whole of the zone is ordinarily accessible
at low tide only.

b) All the previocus vorﬁ which has been done on the
South African coast on the intertidal zone has been done at
low tide, |

¢) There is ;very reason to suppose that the whole
picture, with regard to riah,'changes to a marked degree at
high tide. Not only ;re the fish able to move about when the
zone 1s completely covered with water, but forms which inhabit
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the sublittoral and which are seldom or never found in the rock
pools at low tide, often come up with the high water and hunt
about for food, retreating again as the water recedes,

(11) The Components of Fish Population,.

Taking the intertidal zone as it 13 at low tide as a
basis, then, it was noticed at both main collecting areas that
the fishes to be found there appeared to.fall naturally into
three subdivisionss

a) Fishes which inhabit the intertidal zone permanently,

b) Fishes which inhabit the intertidal zone for some
portion of their lives only.

| ¢) Fishes which cannot correctly be called inhabitants
of the intertlidal zone, and vhose presence there is cauzed dy
abnormal conditions, such as the onset of cold currents, storms

eta,

These include the typical inhabitants of the intertidal
rock pools, In general they are comparatively small, sluggish
forms, living in rock crevices and caves and among sea-weed,

They are almost without exception brilliantly coloured, usually
in rich shades of brown, russet and green, and have elaborately

| developed concealing coloration to blend with the colours of
their enviromment, The fins are often irregular and have transe

parent patches to suggest the fronds of sea-¥88d, and there are
darker lines and patches about the eye for the purpose of con»



cealing that organ.
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Many of them are also, capable of changing

‘their colour to suit their background. They are nearly all

carnivorous, and are not given to migrating or wandering to

any extent, pseferring, at low tide at least, to stay in in

one crevige or weedy rock,

When they do move, this is usually

8 daph from one rock or pateh of ulglo to the next,

Chief}y mmong this type on the Cape coast are the members

of the family Clinidae.

They are of particular interest since

they include a great many endemic forms among them., This is
vhat would be axpecied, since fish of the habits described above

are the type among which it is most probable tha# endemic forms

would be

found,

Of the twenty~one speclies of fish captured and examined

during this survey, thirteen or over 60f belong to this family,

They aret

Table T

Species

Clinus
Clinus
Clinus
Clinus
Clinus
Blinus
Clinus
Clinus
Clinus

superciliosus
cottoides
robustus

anne
venustris
scuminatus
brevicristatus
dorsalis

capensis

Where Found on this Survey
Ubiquitous
Ubiquitous

West coast

' West coast

West coast
Upiquitonl(raro on B, coast)
West coast
Ubiquitous
East Coast
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Species - Where found on Survey
Myxodes fucorum East coast
Myxodes mus East coast
Myxodes branehx?phalun Bast coast
Hyxodes heterodon | East coast

\ It will be seen that of the thirteen Clinids listed
five here were found only in False Bay, four were found on
bofh sides of the Peninsula and four were found only st Sea Point

- some species, such as Clinus mmm;,-‘;camm.s and Myxodes
heterodon, are probably present on both sides of the Peninsula
but escaped capture except as stated, Otherwise this list
confirms the lateral distributhen given by Smith (1949), with
the exception of Exgngxiazn;nn. hitherte found only in False
Bay, It is perhaps noteworthy that while Clinug species in
general occur on both sidos of the Peninsula or else on the
West coast only, Myxodeg specles were found only in the warmer:
vatdrs of the East coast(see remarks on Lateral Distributions ).
Of the 28 species of South African Clinids twenty-one have been
found in this area(Smith 194%9), 0f these five are extremely

rare, having only been found on a few occasions, These five

species are Clinus pavalls, Clinms brevicristatus, Clinus lati-

None of these were seen or caught with the exception of Clinus
brevigristatus, one specimen of which was caught in a Cochlear
pool at Sea Point, This curiously localized species was previ-
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ously known only from "False Bay, from Kalk Bay to Simonstown,"
~{Smith Y945, p. 358),
| Of the remaining 16 species listed by Smith, 12 have been
found in the present survey. Those which have not been found
ie, Clinus striatvs, Clinus taurus end
Mxzodes pavgs The first thpee are listed by Smith es "not
abundant',“not often seen” and "not abundant®, respeatively
while the last is called by him "not uncommon®,
The Clinidae oonstitute the mmjority of specles which nake

up the permanent compenent, bhut thpee cther fish, Belonging te
three different families, were caught which are members of this
component,
- These weres ‘
Fanily Gobliesccidae
Choricdhismus dentex
Family Gobiidae

Sebiug nudicens
Pamily Bleniidae

These, in ocolour, sise and habits are typical members of

s¢ It 1s possible that Blennius cornutus is a summer Eigrgft,

since it has been caught
- - pUNARYES 8N4 | in False Bay were caught only in False Bnyi** .

* Xonly in the a th other species were regulsrly

eaught the whole year round, One speales which was expected
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weuld be found which has net been caught is Gymenbatrachus
apiatus, which is knewn frem Sea Point,

These fish censist chiefly of those whose young are to be
found at the upper levels but wvhich de not live there all
their lives., They are mmong those which are described as typie
cal litteral fish, but which in their adult senditien invade the
intertidal zone only at high water, when the zone is more eor
less covered with water, and which are seldom or never to be
found in the low tide rock peols except in their juvenile cone
dition. 7Thig category embraces mest of the shallow water
rock-frequenting typesy sepeies caught in this survey ares

Family Sparidas

Eachymetopen blochid
Rirledus sergus
FPamily Ceoracinidae
Coracinus capensis
Family Tachysuridae
Iachysurus fellceps
Panily Mugilidae
Mugil sp. (probably Liza ramada)

All these make their appearance (as juveniles3d during the sume
mer months, and, when the tide receds, are freguently to be
found, onten in 1ittle shoals, in the larger rock pools, where
they form a characteristic part of the summer fish fauna. Jugg;
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from an examination of the stomach contents of specimens from
this category, their diet, at this time of life at Reast, 1is
predominatingly vegetarian, although in later life many, such
as Diplodus sargus, ere cmnivorous. These juveniles often
form part of the food of fish permanent to this zonej small
Mugil up to % am long have been found among the stomach con=
tents of doth ¢ » and Clipus cottoldes.

This component, though forming a welledefinied and stable
element of the fish € the intertidal sone, is none the less
~ somewhat more fluid and variable than the first, It does not

exist, for instance, in the same proportion the whole year
round, being greater in number and speecies during the summer
months, though specimens of Diplodus sargus ha%e been seen in
the pools once or twhee during winter, They are not nearly as
abundant as they are in summer, and are generally of larger
size, indicating probably that these are fish spaened during
late summer which have stayed in this zone longer than their
companions before finally leaving the rock pools for the sube
littoral,
(L) D

In the socohd place, there is a greater number of
larger fish present in the intertidal zone at low water at night,
Fairly large specimens of Diplodus saergus and other typical fish
of the rocky sublittoral meke their way up julnos and pools in
the cochlear gzone and sublittoral fringe at night, provided
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that such gullies and pools hav®irmediate access to the open
sea, These have at no time been observed in the same gullies
an€ poocls during the day, For instance, in an often visited
pool, the top end of which is in the upper Cochlear zone and
with lower end open to the sea even at low spring tide, a specie
men of Diplodusg sarcsus 235 mm in length was captured by hand
net at about 9 p,m., of the night of 24th June, 1949, and several
oiherc of the same sige and larger were observed in the pool.
Fish of this sigze have never been seen in the pool during the
day, the largest Diplodug caught here(on a tiny hook§ during the
daytime measuring about 100 mm, \

In general, there are many more bigger fish, bdlonging to
both:thc intertidal canponénta, seen at night in the intertidal
aoanﬁ&ring the day, With regard te the permanent component,
this is particularly true 6f those fish which, whilé well re-
presented in the intertidal zone, have a range of vertical
distribution the lower limit which 1s well below the sube

littoral(see remerks on Zonation), Such fishes are for instance,

Cligus superciliosus and Chorichismus dentex, ™ The larger

A The larger specimens of these are seen and captured during
the night than durling the day,

There are probably several reasons for the fact that larger
fish appear to be more common in the intertidal zone at night
than they are during the day. In the first place, fish, be~
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longing especilally tc the second, impermanent category, are en=
couraged by the darkness and quietness to r emain much higher
up the shore Wuring low tide at night than they would during
the day, Possibly they cannot ses at night how narrow the
eonfines of the pools are in which they are remaining. Secondly,
many larger fish, even if they are always present in the inter-
tidal zone, do not immediately vanish into = hiding place or
into the open sea at night as they do during the day at the
approach of danger, but remain where they are, often dazgzled
by thenllght of a torch, and are thus more often seen and more
easily caught than they are during the days Many of the larger
Clinids especially are frequently very wary during the day and
are much less so at ni:ht,
5. Ihe Rare Visitiors to the Intertidal Zone. |

This category is unimportant from the point of view of the
survey of the fish of the intertldal zone. Par defnitiop it
embraces practically every type of fish life in the sea which
may be a very occasional visiter to the intertidel zone, the
visits usually being caﬁsed by rough weather or other abnormal
cause., |

Excluding fish which have been washed up in an obviously
sick or dying condition, only two healthy fish which should be
classified under this heading have been caught. These were a

‘White Stumpnose(Rhabdosargus globicens), measuring 398 mm in
length, and a Shark(Mustelus punctulatug). The Stumpnose vas
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found in a cochlear gully at low tide and the S8hark vas stranded
by a wave in & shallovw pool in the same area. Both these fish,
as fas &8 could be observed, were in a healthy condition with
no parasites or marks of violence upon them, The shark was
stranded on a very rough day with a particularly violent South
Easterly gale blowing,

111,
I. Abundance.

Mention hag already been made of the faet that accurate

T
D
'

counts of the fish population in any area at low tide betwqen the
sublittoral fringe and the Balanéid zone ¢annot be accomplished
with the same facility with whieh counts of limpéts or other

more or less sessile inhabitants of the intertidal zone can be made,
Moreover, the numbers of the population, although relatively

stabl: over any period of time, do in fact vary to some degree
betwéen one day and another and even between one spring tide and
the next, a8 ewen the most sluggish Clinid or Goby is far more
mobile than the mverage mollusc, and is capable of travelling

fair distances. This in a pool in whieh on one oecasion 13 small

Confaraed

Clinus cottoldes were counted, only 7 Clinus cottoldes a fortnight

later.,
In addition the numbers of fish taken both of specimens
and specles egnnet be considered to reflect an accurate view
of the species and numbers obtainingta locality, since certain «

species are relatiyely aluﬂﬁish, easy to cateh and eonspicuous,
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in contrast to others which, besides being well camouflaged, are
nost elusive and agile when danger threatens,
Therefore, while it is perfectly dmple is mome cases to
. notice that certain species are very common and others very rare
in most intermediate cases it is difficult to determine the rela-
tive abundance or scarcity of intertidal fish and epithets such
as 'rplntively scarce® or "comparatively common" shiuld de used
with caution, In the following table an attecmpt has been made
to list the intertidal fish of the permanent component in a de-
‘cronsin‘ order of adbundance, with the commonest at the head of
the list, and, while it is hoped that bhis reflects the position
ai accurately as possible, future work may well alter the posie
tions of many species on the list,
Table 1I
1. Slinus cottoldes

10, mm.&mm
11, Myxedes hiercdon



It should be noticed that this list has been drawn up with
the emphasis on the number of individuals present in the fish
population rather tham the different species wvhich coccur,

The two are not always proportional, For instance {lipus
gapensis is r‘ohtivoly abundant as a species, as one or two
may be found, in the appropriate habitat under stones, at most
places along the coast, Yet the pool which holds one or two
specimens of this fish will probably have a dozen Clipus super-
¢iliosus in it, with a like mumber of {llnus cottolides, and

a smaller neighbouring pool will contain eight of these species
|8y but no Glinus gapensis.
Throughout the mﬁoy it has been noticed a given area in the

appropriate zone contains three to four times as many Clinus

g, though both species commonly
oceur in that area, It therefore follows that, other factors
being equal, the aoolggioal effect of Clinus superciliosus on the
environment will be proportionately greater than is that of

Clinus capensis. This, of course applies to the area of the shore
vhere C, cgpensis oocurs most abundantly, since the vertical dis-
trihution of this fish is more limited than is that of Clinus ‘
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guperciliosus, which occurs over the whole intertidal zone with
the exgeption of the highest levels,

S8tatistics on the abundance of fish in the intertidal zone
are likely to be lsast accurate in the case of those whose upper
levels of vertical distribution are in the levels of the low
tide mark, A cunning fish which lives in or about the sub-
littoral fringe and which seldom or never penetrates the regions
above this(see remarks on Zonation), can easily slip off into
deeper water un~noticed by the collector, who is apt to get a
mistaken impression sbout the numbers of this species which are
present, A case in point 1is that of the two {ish Myxodes mug and M

erodon, bcth stated to be common inhsbitants of the

Cochlear zone and below, They are both drilliantly coloured in
rich browns, reds and silver, as are all Clinids which are fre-
quenters of seaweeds in the lower intertidal zone.

Yet far more Myxodes mug were caught on this survey than
were Myxodes heterodon, While M, heterodon is probably the less
abundant of the two the large discrepancy in the numbers caught is
probably due to the fact that Myxodes hetercdon is by £a® the
most agile of the two and it therefore escapes c¢apture easier than
does Myxodes pus. On visiting the perpectually submerged sub=-
littoral, Just below low tide merk, with a diving helmet, speci-
mens of M, heterodon were occassionally seen crawling about on the
rocks near seavweed by means of their pectoral fins, ©On

danger they darted into the veed(ng:gnif;glgiiggggg) and vanilhed-

ux;gggp pass, stated to be common, has entirely escaped capture.
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It is, however, probably relatively scarce as far to the
south ef False Bay. It 15 not an eazy matter to determine
oxﬁetly the relative population strength of the fish,

The abundance of the fluctuating component is striclly sea-
sonal, arriving at a ¢limax during the summer months and dwindling
almost to zero in the winter. These fish are also not confiined
to one locality to nearly the same extent as the first component
is, being influence by the tlde and to a great extent, at least
in their very early life, by the curreat. They also disperse
over a wide area of the shore at high tide, the number that are
left in pools at low tide be=ing prodbably a matter of adeident
to a large extent, Though these fish do, in thelr Jjuvenile
stédil, make their home in the tide-pools almost to the same
extent as the first component does, they are not solely confined
to the upper levels, apart from the effect of the tide and curreant
on their dispersal. | ‘

Because of this, counts of the number of these juvenile
~fish present in the intertidal zone at low tide are useful only
in that they may give an indicaticn of the commonest specles
which make ur this component, and cannét give any ides of the
actual numbers of fish present and of their effect on the inter-
tidal community. Matters are also compllieated by the fact that
though these fish are generally much easier to identify at sight
than are most Clinids they are usmally difficult to cateh as,
added to the fact that they are extremely speedy and elusive,
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they are usually found in pools lower down the shore the lower
end of which is open to the seag afd low tide,and fish readily
escape ghrough these openings into the sublittoral when hunted.

In addition to the gpecles listed 1in the section on the
Temporary Component the following two speciss were noticed as
being present bmt specimens of them were not caughts

Fanily Sparidae

Rlplodue trifagciatus
Family Tebrsodontidae

Of these seven flish the two species most likely to be pre~
sent in the rock pools at any time during the summer monthg are
the Blacktail(Diplodus sarpgus) and the Zebra(D,fasciatus), These
are th: most abundant and regular element, often cccurring in
‘small shoals in the proportion of 10-Y5 Blacktail to one Zebra.
The others are more periodie in thelr occurrences, but becoming
very abundant on certilin days, particularly in the case of the

rullet, small individuals of hich occurring in large shbals at

certain times, Juvenile Galjoen(Coracinus capergis), and
Hottentot(Pachymetopon blochl) were never abundent in the inter-

tidsl zone but werecoften present in fair numbers in t he immediate
sublittoral fringe, yomng barbel(Jgchysurus feliceps) were often
to be seen in the intertidal zone, sometimes quite high up the
shore, They were, however, very shy and wary, remaining in
undervater caves and ledges and seldom showihg themselves, They

were more easily seen and were less timid at night.
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2, Reorofustion.

The data accumulated in this seetion refers only to fish
found in the firast component of intertidal fishes, iec, those
which are to be found in this area at all 1life stadia, Of
these the predominant group in the area in question are those
fishes of the family Clinidae, many mezbers of whleh occur
Tairly ecommonly ém both sides of the Peninsula.

(1) The Family Clinidse

All members of this family are viviparcus, and fertilige
ation is by copulation, for whioh purpoae the males have a dise
tinetive intromittent organ which provides & resdy menss of telle
ing sexes apagt,

The awount of young produced at a time varies in the differe
ert genera and also with the age of the fish, Each: species
hes & different wminimum size at wvhich spawling takes place for
first time, Judging from an examination of specimens cof all
sizes at different times of the year, the first spawning appears
" to take place during the second year of growth, The following
list tabulates the minizmum size at which gravid fish of various
-&pecias‘were found, the largest gravid females that vere daught,
and the wveight of the ovaries in each case,

GRAVID _ FEVALES.
8pecies Minimum size QGonad Maximum zige Gonad
{om) i) (mm)
© Ga.Supsreilicsus 112 165 158 6975
¢. cottoides 61 100 88 970

v

KaBug 6% 8o 79 630
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In each fish examined it was noticed that the eggs and
eqbryo- were not all in the same state of development, but there
appeared to be two or three different satdia of growth in the
ovaries of each fish, Thus in the smallest Clinus cottoides,
mentioned above, there were 21 small fish with yolk-sacs nearly
absorbed, and in addition there vere a number of large yolky eggs
with embryo fish Just visible in them, The largest C, cottoldes
had ovaries which contained about 70 small transparent fish, with
yolk-sacs attached in various stages of absorption, ranging in
sigze from 1 to 15 mm in length, the largest having.yolk-sacs
attached, 1In addition, the ovarles contained about 100 eggs
of various siges, ranging from small dblack dots to yellow globes
about the size of pin's head. A Clinus supercildosus 145 mm
long with gonads weighing 775 mg contained 38 wedl-developed
young fish from 9 to 1l mm in length, as well as about 80 eggs and
very young fish, The largest G, superciliosus, mentioned above-,
contained about a hundred young fish, the largest wf which, 16 mm
" long, was transperent yet marked with faint brown bers and blotches
like 1ts‘ p#rent. A similar state of affairs was observed in the
case of Myxodes mug, «xcept that in this case the young fish and
‘eggs, though large in size, wvere fewer in number, there dbeing usually
about 20 embryo fish and about 60 eggs. The largest unborn fish
found here measured 20% mm in length, and though transparent, vas
faintly pigmented with brown in typical E, mus style, Several
of these fish had ovaries in which were one or two fish 20-21
mm in length, These young, if removed from the ovary of a freshly
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killed female an&'iiberated in a bowl of sea wvater would swim
~about in a perfectly normal fashion, If they had been left
undisturbed, these fish would undoubtodlyrg;avned theyse larger
fish within a few days, long before the other fish in the ovary
vere sufficiently mature for bisth,

This evidence points fo the fact that the Clinidke do not
have only one spawning period, but give birth to their young aa
few or one at a time at intervals, The number of young born at
a time is probably eight to ten in the case of Clinug superciliow

Sus, perhaps a fev less in the case of Clinug cottoldes, dut
Mynode.
S s in all prodbability, gives bitth to only one or

. ‘two young at a time, Gilechrist and Thompson(1910) record that 24
. young Clinus supersiliosug were born in the aquarium at St, James,
In the case of the less common Clinids sufficient data was not
collected Por any pronouncements to be made, but it is probable -
that the same applies to them, since they are all viviparous,
This interesting aspect of the breeding hadbits of the Clinidae
sould easily bde verified in an aquarium.

Times of Spawning,

Very small Clinids are searce or absent from the roek
pools during the colder mogths of the year, but fair gquantities
vere semn from about November onwards. In the summer months there
are large numbers of small Juveniloa, ranging in the case of

Glinus superciliosus from about 45-60 mm in length. Gilchrist
~ and Thompson(19109 noticed the small, transparent young of Clinids
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in the reck poels from October onwards,
This in

This indieates that the spawning peried ef these fish commences
in late winter or esarly spring. The fellewing list gives the months in which
gravid females of the three species mentioned abeve were saught:

Table IV,

Slinus supereiliosvs Slimus setteldes Jyxodes pus
y v
Nareh (1 specimen) - | -
iay - .
June - -

(Mo fish eaught in (pitte) (Ditto)

’ July) |
Aagust ‘ - -
September September Septenber
October | Qotober Ootober

—- November . November

+

This table oonfirms to some extent the fast that the chief spawning
months are these in the u'rlg winter and late lprﬁ;. Ne figures were obtained
for July and few for Augusty these are prebably oritical months in this res~
pect, _

0f the fish tl;at were ssught the percentage of males with ripe geo~
pads wers insufficient te draw any but the most gemeral conolusions abeut the
times of maturity of testes. In general, hewever, it was found thai the great.
est proportion of mmle fish with mature testes were caught in winter and
spring,; as shown in Table Vi
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TABLE V .
Date Length of (Ucnad Date Length 6f Gonad Date Lgt of Gonad
f£ish wgts fish Wgt ish gt

March 147 mm 710 mg March 65mm 40 mg May 62xm GOmg

Maroch 167 270 May 9 200 May 67 120
May 168 310 May o 210 May 5% 70
May 195 555  June B89 160  Dec 98 250
May 170 240 Nov 88 140

June 190 W65

June 200 290

June 211 610

Aug 121 b2y

Oot 138 760

The results from this table indicate that sexual maturity in
sale Clinids occours most often in winterj e.g. 10 records of maturs
ity in male Q, puperciliosus six cccur during May and June, Ko

‘eollecting would be done during July and little in Augustj unfortue

nately these rmonths are probadbly the most important from this point
of view. Breeding, hovever, probably continues, though to a
lesser extent, well into the summer, as witness the exceptionally
large Myxodes mug with ripe testes caught in December,

~ This date 1s not sufficiently oomprehensive for definite oons
eslusions as to time of breeding to be drawn from them, as in-
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sufficiently sexually mature specimens of both sexes were obe
tained, but the general trend of breeding times in the Glinidge is
probably that copulation takeg place a month or two before spawne
ing occurs, throughout the yeer except prossibly for the late
summer months, rising to a peak in spring, diminishing during thg
summer, with a second probably smaller season in autnnn; The
work on the bfoeding'habits of Clinids done by Gilchrist and
Thompson(1910) and Smith(19%9) confirms this.
(11) Other Members of the Permanent Component.

Mo apéoirie data was complled conderning intertidal fish
oéher'thnn the Family Clinidae, It 1s known, however, that gobies
" and blenntes are oviparOuﬁ; and lay their gggs in clusters under
stones and rocks, or in empty shells. Less appears to be known
of the bresding habits of Chorloghismus dentex. The eggs have
been found attaghed firmly to stones in deeper water of 9 té 20
fathoms during November and December(Gilehrist 1904, 1905), 1In
a later publication(1916), Gilchrist describes the eggs and larvae
of this species, A felated genus of the same family(Eaklonisich~
thys) lays itz eggs on the stipes of seaweeds in shallow water

(Smith 19“9).V It would thus seem that 18 moves into

deeper water to lay its eggs, although one or two have been found in
the intertidal zone with ripe or nearly ripe eggs. The following
list gives the lengths, gonad weight and date captures of some
females found in the intertidal zonej
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Date Length Ovary Weight
(mm) (mg)

May 180 2100

Ped, 131 1990

Fed, 22‘} 6120

Thus of the other memders of the permanent component

_ Choriochismns dentex for one probably always moves into deeper
‘ water to spawn, Another which probably also does so, in this

area at least, is }

_ jnutus, since eggs of this species
are recorded by Gilchrist (1916) to have been dredged up in the
shell of a barnacle,(probably{Balagus maxilleris) in nine fathoms
in the month of November. Gobius nudiceps has never been re-
corded from deeper iater, and it is ppobable that the eggs are
laid in the underwater caves vhich this species frequents high up
the shore, The eggs have been described by Gilehrist(1916)
from specimens depositied on the glass front of an aquarium
tank,
3. Feeding habits.

(1) The Permanent Component

With very few qxooptiona the specimens of all the specles
of this component were found to be macroscopiec feeders and carnive
orous., The chief exceptiom to this was that Ilva, probably H.
dagtuca, was found to be present inthe stomach of specimens of
Gobius nudiceps oﬁ several occasions,

Gobius nudiceps.
It 18 not known whether the [[lya found in the stomach
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of this species was swallowed as.food or for the sake of the miero-
scopie organisms which may have been adhering to it. This species
when aaught, usually had nothing in its stomach and on the other
ooeasions had a mass of unidentifiable remains. Though many of
the intertidal fish will eat practically anything that comes their
way, Gobius nudiceps appears to be more of & scavenger than most,
More amphipods were found among the stomachs contents than any

othor-ﬁgéggltbod, but one animal had swallowed a fresh leg of

Cyclograpsus punetatugs, This fish was caunght in a pool in the
Littorina zone in which several specimens of this wped were also
present, It had never bcen observed, however, that Gobies
attack healthy specimens of Cyclograpsus punctatug or the shrimp
Leander pgcificus, both of which occur in the same pools as these
fish,

Family Qiinidae

| All members of the Clinid family are practically complete~

ly carnivorous, but, possibly because they do not usually ocecur
80 high up the shore as the gobles do, their diet appears to cone
sist of fresher food, Practically all types of animal food 1is
acceptable to these fish, but much of the flesh that is eagerly
eaten can seldom or never be obtained in the natural state, such
as ascidians protected by their thick leathery tests, From ob-
servations made on the stomach contents of these fish it can safely
be said that their main natural food consists of amphipods and
dsopods,



The following table gives a list of the canhonsl anphipods
and isopods Pound in Clinid fishi

w, t.
Species Found ini
Lyaianassa sp. Clinus dorsalis
Paramoera capensis. : Most species ;
Ceradoocus rubromaculatus Clinus supercimosus,é.eottoidea
Cymadasa anstralis Clinus supoi&ﬂosu;
Hyale spp. Myxodes mus, Myxodes spp.
Caprellids Myxodes spp.
Lsopeds

Circlana spp. . Clinus acuminatus

C. dorsalis

C. cottolda

Exosphaeroma 8pp. Cs acuminatus
: C. cottoides
C+ supercilosus

Paridotea spp. Particularly Myxodés spp.
' Clinus smpercilosus

Chorisochlsmus dentex
This is also a common fish and a varied collection of
organisms were found among the stomach contents, No amphipods

were ever found, but all of the specimens which had any ro@d in
their stomachs contained molluscs, so that it appears that various
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xinds of mellusas form the main food of this species, The teeth

of this £4sh are much larger and stronger than of any other srecies

of the. imtertidal component and they can therefore deal with

hard shelled animals better than other members of this component.
The table on pages 33,3\ '35 gives a 1list of the storach

contents of 60 fish examined of M species. Rot' gll the fish

exarnined are 1isted sinee a great many had empty stomaches

Species Dats Japhipo Iscp Fis Worms lollusos Barnasle Other.,

LT — ' A0RR,
Se dap~ Moy
tex
» June Pareshinug
" Sept. ansulosus .
ol 'F.bn
" Fab.

" May x
" S.Pt. X
» Osts ]




Molluses Barnasle Other

legs

" Map, = x
" My =
: ey x

May x ldmpet
. Uay x x
b June x x
2 Bepts 2
- Sept. 3 %
hd Septs
" Sept, x x
- Bept, x x
: :‘P‘h x X :
. 0:::. ' = * :
" biow, = X
bt Hov, X x
" Bov, x
bl Nov, x
" Novw, _ x
2 Feb, x =
. Fed, x 3
- Yob, x
: 2 W = z

Fabs = 2 Limpet
- Foby, x
" Yob, X b 4
" Feb, | x x
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Meliuses Barmasle Other

| pods  pods loge
ot
i i '
e 63
% Rintex Disdors
: ) m& %
| 3,
2 " 0=
- ( ®
D .
- 2
" BSepte x Gastropod
[ -
. ey Hsdsien
. " x 4 Heredd
» Oat, x
| ] [ ] = z
ot ¥ve 2
. * x %
b Fedy x =
" - 3 W
 J .ﬁ x
L} !~ x
" - » %
v Apr. x %
L J » = . ol
TOTALs 40 22 4 5 1n 10 4
(For all 4
spesies )
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It will be sedn from the preceding list that of the 6@ fish
exanined, 40 had amphipods in their stomachs. The only species
from wvhich amphipods vere consistently absent was Chorisochismus
dentex. Isopods were present in 22 of the fish, {, dentex again
being the sole exseption. 1In 4 cases fish were present among
the stomach contents, while 5 of the fish examined had worms
peesent among the stomach contents. Molluscs were present in 1l

atées; all five of the

listed, which were

the only ones whose stomachs were not empty, contained molluse
remains, In 10 cases the thoracic appendages of darnacles were
found, but these all occurred in a single speciles, vis, G, gottcides.
These appendages were all so0lid and fresh, and 4id not appear to be
casts, so 1t seems thal C. cottoides has the rather unpleasant habit
of bif;ng off the limbs of.barnaales as these are protruded out of
the shell) into ﬁhe sea, Other animals found among the stomach
contents of these fish were small specimens of the sea-urchin

Parenchinus angulosus in two specimens of C, supercilosus and one

of C, dentexmd in one case a leg of the crab Plagusia charbrus,
Other species of the permanent component examined, though
the specimens whose stomachs were not empty were not sufficient
in numbers tosdd to this 1is%, showed no difference from those
nlreaQy menéioned, and amphipods, isopoda and molluscs predominated
in their stomach contents.
The four specles dealt with here are fairly typical of the
gtone as a whole, and the three Clinid species indicate well the
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relative difference in the feeding habits of the genus Clinug

and the genus Myxodes, the former having a much more varied diet
than the latter which, with sluggish habits and feeble mouth,
is specialised to an environment where the prey is abundant
though not varied, consisting soclely of amphipods and isopods,
The»rood of the four species as a whole as represented by the
62 specimens listed 1s analysed graphically in Fig. ls, and it
is probable that the same proportions of food is to de found in
any other cross-section of the permanent component, The pro-
portions of various types making up the food of each individual
specles, as shown im thd list, 1s graphically indicated in Fig,
lb~e, If the food historiez of all the species making up the
permanent intertidal fish population were known and washed out
the resulta in general, would probably be very similar to these,
with the only exception the faet that Gobius mudiens is known
to eat seaweed on‘oocasion.

a) The 8ize, Habite Etc. of the Prey,

In general the size of the animals eaten varies with the
sizg of the fish, This is partly due to the size of mouth and
stomach of the predators vwhile the mouth is large the stomach is
relatively small, It 13 probadbly due to a greater extent to the
fact that larger prey, especially in the case of fish and molluses,
is too difficult to catech in the one eése and too difficult to re-
move from the rocks in the other, for a fish of a given size,

Of the fish that were eaten one {, superciliosus 62 mm in length
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was found inside another which was 189 mm in length, the only ease
‘of cannibalism found. Another(guperciliosus 95 mm long contained
two small Mugil s 32 and 28 mm in length. A B, _gotioides caught
on the same day, measuring 91 mm, cohtained on Mugil gp. 28 mm
longs ¥Finally a damn iteX, 22% mm long, contained
‘ , s each about %0 mm in length,
The staple diet of (, dentex appears to be molluses, which

are usually swallowed whole with the shell uncrushed, They are

usually limpets of small size, the largest beinéfﬁlphgnggig_ﬂg:
flexa 1+ mm long. It is probable that this fish, though it has
fairly strong teeth, has difficulty in removing limpets of larger
géize from the rocks. The largest limpet found in other fish
vas three specimens of Diodora mutabllls 12 mm lopg found in a
Clinus superciliosus 168 mm in length,

Only five worms were found among the prey of the fish listed,
four being found in Clinids and in ’ 0f the
five vorms caught two were errant forms, one being Platynerels
dumer erili. The other three were tublculous forms, including
one Gunnares gapensis found in the sucker-flish, Occasionally a

worm of some length was found to have been swallowed, such as a

vas of course posslble because the worm was colled up in the

stomach §:g manner impossidle for a fish or a gastropod.

~ a\}
Beasurchins were found only on three occasions and kheth
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were very small, the largest measuring 7 mm in diameter acroni§§ho
disc, ? |

In general, with the exception of normally small forms gﬁch,
as amphipods, most of the animals found to form the food of tﬁe
permanent component of the intertidal fish were Jjuveniles, und‘the
smaller the fish the smaller was its prey. Juvenile specimens
of Myxodes mus and other Clinids were found to have the stomach
packed with tiny anphipods, most of microscopic sige,

(ii) The Temporary Componsnt

Not so much data on the raeding‘habits hes beensccunmlated
with regard to these fish., All the Bparids caught classified
- when adult as omnivorous, have been found in their juvenile
stadia to be chlefly vegetarian, as far as could be judged from
their stomach contents, since these were invariably packed with
gea~weed, some specles of Ulva predominating, Ko form of animal
life was found in these stomachs, although these little fish
bite eagerly at the flesh of Pyurs stolonifer®snd molluses if this
&8 thrown smong them in a rock pool. Two specimens of Tgghvgurus
felicepg, however, 92 and 95 mm long, were found to contain numerous
small émphipoda and isopods, and in the smaller the unrecognise
able remains of a segmented worm, No trace of algae was found in
their stomachs,

W, Zonation.

Stephenosn(1936) discussed the zonation of limpets and

Bokenham and Neugebauer(1938) wrote a paper on the zonation d cere
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‘tain gastropods, tut nowhere dvring the intertidal coastline sure
vey 1s any reference rade to the vertical distribution of intere
tidel fish with the exception of Ey»e(1939) who gave the subjeot
brief rention, ©5She wrotes

"The channeles and rockepools at 8t, Jares are sbundently
supplied with srall fish, In this survey little attentfon has
been given to them, but so far as I have seen, turee snecies are
commoner than others, and exhibit a certain zonntion, The
mottled Ggbins nudiceng frequents shallow sandy~floored rocls,
inshore or at fairly high levelsy the variegated Clinus supepr=
giliosug occupies poole rt ldwer levelsj and the sucker-fish
Chorisochispsu dentex is often tc be found adhering to rock sure
faces in the lowest regions." (p.29%).

Eyre was righty at low tide & definite zoration can be obe
served, not only of the three fishes that she rentions, tut also
of most of the other membters cf the permenent compomant of the
intert4dal fish, Toc some extent oniy the uprer limit of vertiecal
distribution can de obéerveds Ceo.Bupereiliosus, although it 1is
to Ye found at "lower levels" as indicated by Fyre, also occurs
&t low tide rark end to sore considerable distance helow. It 1;
not known where the lower linit of verticel distribution is for
this species, bdut it has been seen at a depth of 12 feet helow axe: =
treme low water of spring tides and very probably occurs still
dezper than this, This species, indidentally, apnears to have a
wider range of vertical distrihuticn than any other member of
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this component,

The vertical distribution is also linked up to some extent
vith the habitat preferred by different species, For instance,
the tve fish Clizms dorsalls and Clinue qapensis are found only
under stones and among coarse gravel and hfoken shells in the
bottom of pools, and specimens of this fish oscur in pools which
offer thii type of shelter even though the pools may be situated
quite high up the shore, Since shingle of this nature is commonly
cast by wave aation fairly high up the shore, and poolé in the
Coehlear and below have a bettom composed wither of solid roek
or with one or stones large enough not to be aflfested dy vaves,
it follows that these {ishea are most commonly found in the
Balanoid zone, vhere a substratum most to their liking 1s most
generally found, The lower limit of the vertiecal distrijution
of Lo dorgalina appeears to de a little higher than is that of G,
gaRensis, whieh has alsc been found in the upper Cochlear, but not
lower, It is stated (Smith 1949) to occur also in deeper water,

In the third plage, it has cormonly deen found that the upper
limit of Aistribution of a speoies 1d likely to sontain s bigger
proportion of younger fish than the areas lower down. The whole
ares does contain adults of the species but these are most plentie
ful, relative to the amount of juveniles nresent, lower down the
vertical range of species, This is especislly noticeadly in
species with a wide range of vertical distridbution, such as

linus superciliosus, Most of the largest specimens of this
species frequent the sublittoral, or deep weedy gullies and
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channels at low tide mark, ready to slip into the sea if danger
threatens,

The following is a brief account of the zomation which was
found to oeccur with sizteen different species belonging to the
permanent comporent of the intertidal fish, starting with the
pools highest up the shore. It must again be remembered that
this positlon applies at low tide only.

A graphical idea of the position is given in Fig. 3 for 16
of the fish., The graphs for three of the fish, namely Myxodes
heterodon, Clinus vepustris and Clipus brevigristatus, are based
on records of one specimen only, and therefore caﬁnot be regarded
es definite, It is unlikely, however, that the fish habitwdlly
oecur higher up the shore than the localities given, The highest
roint at which Clinus robugtug was found is given; this species
was not again found in the intertidal zone but has bee caught sev-
eral times from the sublittoral,

It can be seen from the granh that the highest occurring

-fish ia Got Thds fish occuples 8ll pools in the

Littorina zone whieh are periodicelly refilled with sea water,

even though these may not be reached(exeept by splash) by the

high water of neap tides, Occurring nearly as high 4s Clinus

gottoldes, but the lower lfimit of this fish occurs slightly lower
The vhpermost hmit of Clinus Superciliosus is in the vhper Balanaig,

down, in the lower Ralancid, but it reaches its greatest abundance

in the lower Balanoid and continues downwards in numbers throughout 1
are found On\-' -’lql‘Hj lowe down, bul, while €. dovsalis

the intertidal zone, (linug gapensis and Clinus dorsalls Js
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'eonsiderably more abtundant in its zone, C, capensis has a greater
vertieal distribution. It has never besn rbund below the upper
Cochlear in this survey, but its range has been extended inte the
sublittoral following observations by Smith (1949), Choriso-
gg;gggg_ggagg;voccurs next highest on the shore, but this suckere
fish 1s uncommon until the Cochlear is reached, where it occurs
vith uniform abundence to the sublittoral. Clinus scuminatus
and C, anne are frequenters of the mid Balanoid to upper Cochlear
regions, chiefly in the flat, shallow sandy-bottomed pools of the
Balanold at Sea Point, though @, acuminatug has been found below
thie, ,
" The fish next in order after this are all fish of the Coche
lear gullies and below, seldom occurring except where the lower
end of thelr pool or channel 1is oéen to the sea, and most abundant
on the seaward side of ledges of rock in the sublittéral fringe,
they all ocour also below this level in the sublittoral, so that
thelr lower limits of distridbution cannot be determined., The
highest of these is des hete y Specimen of which was found
in an upper Cochlear pool, The most abundant of these is Mgxodes
nus, which is commonly found in the Cochlear and below. Myxodes

Rucorun and Clinus brevieristatus have also been found fairly high

in the Cochlear, bdbut ephalus, Blennius cornutus and
'ngﬂpg robustus have only been found in the sublittoral fringe,

As has already been mentioned, the zonatlon of these fish in

practically all cases closely bound up with the hebits of the fish
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and the habitats it frewuents, and this aspeet of the esclogy of
the intertidal fish will be discussed in the next seation.
Iv.

The fish of the permanent component of the intertidal zone
have shown themselves to occupy a variety of different habitats
comprising almost every imaginable type cf ecological niche,
There are at the Cape no species which hop or skip out of water
or which are commensal in Holothuriens or other animals, other-
wise the list would be complete,

The highest pools in which fish 1ife occurs are populated
solely with G, pudicepgs these pools are bare and rocky, with a
bottom either sandy or consisting of stones of varicus sizes,
Very large gobles are Dund only in those pools where adgquate
shelter is provided by caves and spaces under large rocks,

If sueh pools are of good size and falrly deep a population of
Bs cottoldes and C, superciliosus may occur with the gobies, pare
ticularly if the pool extends down into the Balanoid, These
three species inhabit the underwater caves and rocky crevices

at the sides of the pool or of large rocks in the pool. If the
pool is floored with a mass of broken rock, small stones and

coarse shingle, C, dorsalis will oceur in large numbers, the

sel~like body of thils fish coiling up comfortably in this habie
tat, slightly lower down the shore C, gapensis occupies the same
hebitat, but this fish has never been observed in the smme pool

as_G. pudigeps, though Clinus cottoldes, G. supercilosus and



have, these four species eften cacurring tegether im o rosky upper Balaneid

posls
Of the 5 spesies mentioned, Qo suparsiliosus and §, seticldse alse
ﬁﬂuununrthu resks under weedj the cther three seldem sscur neur veed, and

have eclours to resewble rock not weed, Where Q. gupergilicsys snd §. optigldss
ﬂ‘mgggggggggﬁpeeur in weedy pools they are often camouflaged

with brown and oliweogreen patches so that they are difficult

to see among the algae. They do not hovever, live gmong the
algae as ath;r of these fish do, but in this environment their
home 1s on a ledge or in a crevice in the rock with the seas-
weed growing over ths+rock or erevice and concealing them. Thus
the habitat of these fish 1s always basically rockyj they either
shelter under the bare roeck or live on the rock sheltered by
sea~woad, They are the true "klipfish® of the Cape coast,
Another tRkype of rocky habitat is uded by Chorisochismug
dentex, the suckerefish, which clings on to rocky faces by means
of its powerful vantral sucker, This sucker is sufficiently
powerful to prevent its being dislodged by the most powerful
waves and thus it is often found adhering to the naked roek in
the lower intertidal zones, In these cases it is wonderfully
camouflaged with mottled brownish colours to resemble its sube
gstratum, This fish also sometimes found in pools under ses-weed
but again the algae 1is merely incidental to the pool and fish
is always adhering to the rock beneath., In the lower wave-
washed area a sucker»fish is often washed on to a rock by a wave,
vhere it clings for a while, finally returning tc the sea by anothe
er vave/giopping off from the rock back into the sea, It can live
for a long while cut of the water, as much as the interval between
two tides (Smith 15%9). |

Other fish which live 1n chlefly roayy hnbita%a at points
from the lower Balanoid downwards are Ql;nng_ggnﬁig;;gg and
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Ga 8nne, and to a lwaser extent a» seen in this survey, Blennius
gornutng and Qligus robustus. The two first mentioned are quite
often found among stones at the bottoms of pools ér in sandy pools
along the West side of the Penisula, The last two are inhabdbi.
tants of deeper vater, but it is probable that they, too, live
among rocky environment,

The other members:cf the permanent component are forms whieh
live among weeds, frequently at some distance from thms rocks, pro-
vided that the algae is thick enough to conceal them adequately.
They are the most brilliantly coloured of the Cape intertidal
fish and often have transparent patches in the fins to enable
them to resemble sea=weed more efficlently. They are usually
véry sluggish, and live almost exclusively on thoqe very small
animals which abound in the ses-weed which they frequent, such
as amphipods and 1sopeds, As far as their vertical distrie.
bution 1s concerned, they are exclusively to be found in the
veedy pools, channels and ledges of the Cochlear zone and sub-

littoral fringe.
8uch fish, at the Cape Peninsula, are Myxodes heterodon,

Myxodes Chinuas

yMyxodes fucorum, Retradves brevicristatus and
aohize 18 Only one specimen of MNyxcdes heterdon
(syn. Clipus graminis) was found in a pool in the lower Cochlear

Gilchrist and Thompsom

(1910~, however, record this species as to be found "in veedy

tidal pools, especially those in which the green, 'sea-grass'



247
occurs,” (p, 2229, The greensea grass" referred to is probably
Caulerva ligulata., This species was found to be very agile,

ug lives almost entirely among the fronds and branches

of Laurencis glomersts , and is also found among Gixartina aduls

and other Gigartina species, When removed from thses its colour

was found to resemble the alga in every detaill, (Qigartins end
laurencis is very abundant around low tide mark, Leurencia specieh
extending to well below ldw tide mark, and apart from the above

specles, Myxodes fucorum and 8 were found
among it, Myxodes fugorum has also been found sheltering in the

fronds of Bargas M, drachycephalus has been found
in Gigertina beds in the sublittoral ftinge,.

It ean thus be seen that among the psrmanent inteftidal fish

populations there exist a wide range of different heabitats. It

is well known that in any biocoenosis there exist a number of 4iff-
erent biotopes which are normally all occupied and for which there
is normally a good deal of eompetition, In the biocoenosis of the
sea shore the fish form a distinetive though by no means an entire
part of the population, While 1t was not possible in this sure
vey to go into all the bilological factors affecting the ecologle
cal position of the fish their position sas intermediates, forming
both predators and prey, is interesting and may be remarked upon,

In prigeiphd) these intertidal fish form an intermdeidte
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group, preying upon smaller animals in the intertidal zone and
themaolveakbeing preyed on by larger forms, not belogging to
the intertidal ieno proper, but coming in from the deeper waters
- offe-shore when the tide is high,

It is probable that most of the intertidal fish, and parti-
cularly the Clinids, are eaten by bigger fish and birds when oppor-
tunity arises; the duikers(Phalocroeorax) are stateed by Biden
(1930) to eat kitpfish on cccasion, and no doubt they are the
prey of other sea birds as well, Many'rish feed on Clinidsj
Biden (loc. cit.) states that one of the best baits for the Red
- Bteegbras (Petrus rupestris) are kiApfish such as Clinus super-
g9illosup.

The Clinids and other intertidsl fish are themselves predators
of many smaller snimals, as has ﬁeonxaeen, and as they are very
nnmefous’they must be & vorj important element in the contrel of
the numbers of their chief food animals, i,e., amphipods and 1so-
pods, and of many of the other small animals of the inter-tidal
zones They are probably the chief predators of amphipods and
isopods, since these appear to be the staple diet of all juveniles
of these peslies with the solitary exception of Ghepisochismus

dentex. ° They form a large percentage of the food of most

of the adult fish, vhile the adults of Myxodes species, such as
Myxodes mugs and Myxodes fucorum, appear to eat practieally nothing
else.

In this respect it is probable that the protective coloratien
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80 charagteristic of these little fish serves two purposes, that
of consealing the fish from its enemies, which are mmerous and
varied, and also of concealing it from its food, ~ In the cade of
for'eilmplc, the fish lives smong the branches and
fronds of sea weed and it is so skilfully cemoullagod that §t
zuet appear t.o\ be a part of the weed not only to large fish and
others enemies constantly in its vicinity in the sublitboral, but

also to the very numerous amphipods and isopods that orawl on
the algae and vhigch form the adkmost exclusive food of this species,
(Fige. 14).

The most abundant single species of 1ntortida} fish 4n the
Balanoid gone 1s probably the rock~frequenting éscﬁﬁ“?,
gettoldes, and singe over a quatter of the food found in the
stomach of this fish consists of Ditten«@ff darnacle legs it 1s
likely that this species exerts a odnsiderable influence over

thie numbers of bLarnacles prosant,iand must bes one of its chief

cnuniou, a3, even if the darnacle does not die from shock oy
starvation before the legs are rogcnaiated, its normal activities
such 88 rate of reproduction and rate of growth must be considere
ably retarded. |

‘Porhaps to a lesser degree the sucker~fish eand larger Clinids
have some influenge over the numbers of gatropods in their area,
added to the already mmerous predators of juvenile mullet and

other young fish,
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S8one remarks on the lateral distribution of the intertidal
fish found in this survy are in place here, since this distrie-
bution is of interest in two respects, Firast, the question arises
as to hovw the distribution of the intertidal fish, the fermanent
component of this paper, fits in with what is known about the
lateral distribution of the intertidal fauna, Secondly, it has
been shown in Part II of this paper that the Clinidae, forming a
ma jor portion of the Cape intertidal fish, a re clearly divided ine
to ecological sube-genera, the gmestion nrisos}as to whether there
is any geographical replacement of species groups(Artenkreise)
#» of subspecies (Rassenkreise), A great deal more, however, has
to be known about the relative abundance of individuals of differ-
ent species, and of the ecology of intertidal fishes, before these
questions, particularly the second, can be answered with accuracy.
As Stephenson, (19%:) points out, the extreme distribution of a
species does not give a complete idea of the ecological effectivee
ness of the species, since this effect will be greatest where the
species is most abundant, and, as it dies out towards the end of
its range, a few individuals of & species may dbe recorded from a
locality but its ecological effect on the population as a whole
at that point will be negligible, Its place in the ecological
scheme of things will have been taken by another specles,
Further, the study of a number of speciez in one area gives no
idea of thelr distridbution round the coast, so that this paper,
dealing entirely with the Cape Peninsula, is almost useless from
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the point of viev of the lateral distridution of the intertidal
fish, However, some remarks can be added to the odbservations ale-
ready made on the sudject,

As a result of the extensive work done on the intertidal
region of the South African coast as a whole, Stephenson (1547)
arrives at the result that the intertidal population may bde divie
ded into four regions (Fig. 4)1
1) A subtropioal population of Natal, including many IndeePacifie
speciea from the North, and a few sndemics. This section goes
down the ccast almost as far as Bast lLonden,

2) A wvarnetenperate ssction of the South Coast, overlapping the
first section to the North of its range, and with its purest fowm
betweer Cape Agulhas and Algoa Bay; Some representatives occur
on the SoutheWest side,

3) A cold-temperate section with its hesdquadters on the Scuthe
West coast, finally overlapping on the tropical West Afriecan fauna,
and extending in diminished form East of the Cape approximetely to
Cape Agulnas, '

4 & eertain nurmbder of species ocour tauﬁd the whole coast and are
thus common to all three of the above populations.

The intertidal populatiom of the Cape Peninsula occupies in
many ways an intermdédiate position, The wvestern part in the nain
belongs to eategory 34 which also is well represented in False Bay
to the East of the Peninmula, VWarmetemperate specids are alse to
be found in Palss Bay, partisularly in the North-Western cormsr
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of it, between Muizenberg and Kalk Bay, which, because of windx
and currents, has a higher average temperature than the rest of
the bay (Issae 1937a). Here the cold~temperate forms receive a
gsevere check and warm-temperate species are found, Here also
was done most of the colledting of fishes during the present sur <
vey.

Smith (1946) has collected Clinids and other intertidal fish
very extenzively round the 8outh African coast, and the very vale
uable results from this work have been commented on by Stephenson
(19%7), who show how well the lateral distribution of the Cline
idae agrees with the above concept of the South African intere
tidal region, Further work by Smith (1949) has modified the
1¢46 position to some extent and the data of Clinid distribution
as given by Bmith (loec. cit.) iss 8 are known from short stretches
. o constionly {mainly SoutheEast coast)} These are: Clinus brevi-
sristatus, C. agilis, . helenae, ©. lativennis, Mymedes stells,
Smutoclinus rotundifrons, Clineporns bdbiporosug and Xenopeclinus
kochi+ During the present work it has been found that Clinus
brevisristatus. previocusly only known from False Bay occurs also
in Table Bay, 2 oecur solely in the cold~temperate zone, vix,
Clinue apng and G, aguminatug. 3 are subtroplcal, namely Clinus
¥oodd, Myxodeg mentalis and M, laurentii., Of the remainder 3
oscur ulno#t right round the coast and thus belong to category k4,
Theio are {

The remaining 12 belong to the Southe«East component, namelys




When these Clinid distributions are exanined as a whole, this

being incidentally greatly facilitated by the excellent distribution
chart given by 8mith, some interesting general facts become apparent,
Smith (1947, 1949) that the Clinidae came to South Africa as a re-
sult of invasions from the South and South-west, during a colder
geological age than the present, While this suppositisn is pro=-
bably correet, the present day South African Clinidae have un~
doubtedly colonized the uarm-tamporate and warmenr coasts rather
than the colder South~west coast, Of the 20 widely distridbuted
species 12 belong to this warm temperate fauna, as sgainst only 2
cold~temperate forms, 3 are ubiquitous and 3 sub-trépical,
Of the 8 known from short stretches of coast only one(Xenopocli-
pus kocli) is found in the cold water to the West of Cape Point,
all thevothers being found around the Cape Peninsula or well to
the East of it,

| Another interesting point is that the trend in the genus
Myxodes 18 towards the tropical, Only one of the 8 members of
this genus penetrates to the West past Cape Points this is Myxodeg
heterodon which has been recorded from Port Nolloth(Smith 1949)
It is significant that this fish has also the gresatest geographi-
cal range of any South African Clinid, being found also beyond
Lourenco Marques., Unfortunately little is known about its re-
lative abundance at any point, I have not found it common in
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False Bay and have never taken it in Table Bay. It "headquarters®,
to borrow an expression from Stephenson are probahbly along the

East coast. Two Myxzodes species, M, mentalis and ¥, laurentid,

both inr the subgenus (Labroelinng), are subtropical category 1

forms, while only one Clinus species,(g*—xﬁgg;) is known to have pene
etrated North of Durban.

Thus the South African Clinidae are mainly cold~temperate
forms, extending to a srall extent up the West coast and to a
greater extent up the East Cbast, particularly in the case of the
genus Myxodes, None are recorded fron Beira, the reason prbb-
atly being that penetration into the troples becomes increasingly
difficult as Increasing competition from Indo-Pacific intertidal
forms such as Blennies and Chromids, 1s found,

The replacement of one specles by another in the ssme ecolo-
gical niche whkthin the range of the Clinlidae probably occurs te
some extent, but insufficient is known about the eecolcgy of the
group for any definite pronouncement to be made,

With ﬁererence to the non=Clinid intertidal iish found during
the survey, namely Chorisochismug dentel, Goblus nudlceps and

Blennius cornutus, these are all endemic species and are widespread,

btelonging to Stephenson's Wth category, They have all be found
from well up the West coast right around to Durban and beyond
(Smith 1949),



PART II.
Introductory.

The Clinldae have recently been systematically revided by
8mith (1945), who, by a study purely of the morphological diffe-
erences exnibited by the varicus species of the group, has divided
them intc a number of different genera. The separation of this
highly spécialised family of littoral fish into such & large nume
ber of different genera is, in my viewqﬁustified-

It is unnecessary in that the polymorphlism exhiBited by
every member of this closely related group is so wide from species
to species that most of the differences are not worthy of generie
distinction, As Norman(1¢31) puts its "The value of a partielar
morphologleal character, whether it be the form of the fims, the
strueture of the scales, or the colour pattern, diifers enormously
in different femilies or orders, and a character vhich serves to
distinguish two species ofy, say,y Cyprinlds, may be of suificient
inportance to separate twe genera of Cichlidss® (p. 367)s As I
shell show, the only merpholcgical characters of generic iuporte
ance link up extremely well with the ecology of the group, and
form a broad natural cleavage within the family into two main
genera, with the exceptlon of one or two rare and llttle-known
species,

Fine gemarie splitting 1s also unjustified because it tends
to minimigze the natural relationships which exist between various

groups of animals, The science of systematics has - vcry real
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importance apart from its classificatory value, which 1s to indie
cate the relations between animals, This 1s of extreme importance
in ooologicul,physiologieil, genetical and evolutionary aspects of
biology. To discover that two obviously very clo;ely related ani-
mals have two entirely different specific names adds difficulties
to workers in these fields, who, by the nature of their work,
cannot expect to have specialist knowledge of all the animals with
wvhich they have to deal, This point will be returned to later,

Barlier Generiec Differentiation,

The @linidee have not dbeen neglected by systematists,
During the past forty years no less than three attemps at classiw
fications the 8outh African members of the group have been made,
none of which are entirelﬁ satlsfactory. The reason for this
lies in the fact that they are among the most polymorphich of
fishes, and that hitherto very little has been known of their
ecologye. Very similar in the main, they possess nevertheless a
host of minor differences in their external features which makes
them a very puszling group to deal With systematieally, The num-
ber of dorsal apines, for instance, ususally so very constant
vithin genera and even families, here varies to such an extent
even between individuals of the same species as to mmke 1t quite
useless characteristie on which to base generic differences,
The same applies to scale ccunts, relative body measurements,
numbers of anal and dorsal rays, teeth, the presence of absence

of a dorsal crest and lateral line details., All these wvary so
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much in our 28 species that they cannot individually be taken to
represent differences of generic rank,

As aresult of this bevildering morphological complexity of
the Clinids the history of the systematies of the South Afriecan
group has been cne of the progressive splitting of the species
into more and more genera, The first systematie description of
the South African forms, thet of Gilehrist and Thompson(1908),
1gnofed genera proposed by earlier workerd, such as Cirrhibarbusg
Cuvier(1817) and Petrpites Ogilby(188%5), and grouped them all
in the genus_Clinus Cuvier(1817) of the }anily Blennidae, with
the single exception of Cristiceps mentalis, which they separated
as Cristiceps Risso on account of the crest formed by the first
three dorsal spines,

The separation of the group into a family away from the
Blennidae, well justified by the structure of the teeth, and the
viviparity of the Clinidae as distinet from the oviparity of the
ﬁlennies, as well as other features, was done by Barnard(1927) who
divided the Clinidae into three gensra and grouped them, with three
less closely rdédlated genera, into the family Clinidae, The
three latter genera have been quite justifiably been given family
rank by Smith(1949) and do not comecern the present diseussion.
Barnard's three Clinid genera weret Clinus Cuv,, including most
of the forms, Petraites Ogildy, inecluding theee crested species,
and Clinoporus Barnard(loc. cit.), Barmard created this latter
genus to accomodate Clinoporus biporosus(G & T), with a lateril
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line of alternate double pores, Barnard ramévea Cristicens
mentalis G, & T, into Petraites, which he remsrks is “ssarcely
distinet from Clinus,? He mekes a point, which will be mentioned
againy that the membrane from the 3rd spine reaches the base of the
4thy it 1s therefore questionable whether the crest can be described
as really separate drom the rest of the fin, 1In gz;gglgggg the
first three spines are clearly separate from the rest, His genus
Glinoporus, based on lateral line differences, appsars difficult to
uphold considering the variety of form to be found in the lateral
line of other species placed by him all in the one genus (lipus.
As 8mith(1937) remarks there are grounds for generile distinetion
betweenClinid species at least as valid as those accepted by
Barnard for genera such as Clinoporus and Petraites. In my view
all these grounds merit subgenerie distinction at the mosts
Barnard later(1935) placed a newly discovered specles(Climago-
porus nayvalig Barnard) into a new genus (Cllmacoporus) also by
virtue of lateral line differneces.

The group was aghin revised by Smith(1946) who has differen-
tiated 26 South African species about the validity of which there
is no gquestion, Smith makes the point that Barnard's 4 genera
are arbitrarily defined that there are other genera equally as
ﬁlid whieﬁ have been neglected by him, Smith revived 5 gemera
proposed by older workers, namely: Girrhibarbus Cuvier (1817)y
Blenniophis Swainson, (1839), Ophthalmelephis G111 (1860),
Blennioglins G111 [1860) and Myxodes Cuvier(1829), out of the
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50 odd genera that have been proposed for this family in the past
(Jordan 1983), and proposes 7 new ones of his own. The seven
new ones ares Murmencclinus, Blennionimus, Pucomimus, Labroclinus,

Paveglinus, Gvantoalins and Xeporodlinug. Adding Barnard's b
genera to this total, 8mith thus subdivides the 28 species of the

family into 16 genera, of which no less than 8 are monotypie,

The characteristies on which Smith bases his generic differ-
ences 40 not appear to be as clear-cut as he assunes. While
certain groups in the family may fall together to some degree, such
a8 sinllarity of bédy shape or the presencge of a crest or incised
membrane, these differences do not appear to be of generiec rank,
but to be at most sub-generie, because such variations are in small
morrhological details, not consistent through the group, and not
as important as the morphological and ecological differences that
divided the family into two main grcups, This is the more strike
ing when the family 1s examined as a whole; when their fundamental
similarities are at onee obvious, Such differences as the posse
ession of a dorsal crest are progressive 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 spines and/or the
depth of the inecision behind the third spine. At the greatest
depth of the incision the first three spines are separate from the
irost of the finj the best example of complete separation in our

Clinids is seen in the new species Xenopoeliinu In other

specles there is such variation between complete separation and
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different gegrees of connection from species to species, such as

in Clinus rofmstug and Clinus

_ latipennis, O, anne and Q, agilis and Blenniomimus taurus and
Bs cottoldes, and indeed between individuals of the same species,

such as Glimns. _which possesses so variable a crest as
"to 1n£nnc ﬂﬂlahzilt -and’ Thompsen té differentiate one type of

orest as a new species(Clinus orpatus), that this should not

in any case be taken as being of generie significance, There
are no consistent morphologicel Jlffereries throughout the group
save only to, the prosence}or absence of an orbital tentacle and
the size of themouth, whether broad, with relatively massive
Jaws, or narrow and frail with relatively delicate jaws. A few
examples from Smith's general will 1llustrate this.

For example, the genus Cirriharhus was held to be generically
distinct by Cuvier btecause CirrRibarbus capensis possesées
barbels round the mouth, but it agrees so closely with other
Clinidae in other respects that this feature alone 1is not of gene

eri¢ value, Labroclinus mentalis has a long skinny flap on

the lowver 1lip, which differentiates it from Labroclinus lsurentid
but Smith has correctly not considered this to be a. generic diff-

erence between these two specles, In the same way, the barbels of
Girribarbus capenids are also not of generic 1mportance,'whan the
similarities between this fish and other Clinus species, such as

$ X0 Cliana_snnszsilieangmand Kuraenocllnns
dorsalis are considered.
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The characters of the gemus Clinug Cuvier as given by Smith
(1946) are: "A tentacle over the eyea A marked anterior cfest
in dorsal fin, not detached, the membrane between the 3rd and Lth
spines incided. Genotype Clinus superciliosus (Linn,. Y
Thit"ﬂi‘ieﬂl?ﬁiﬁﬁfcéﬁld apply equally vell to 3 en:
taurus, The lateral line in B, taurus and Clipus robustug

agree very well., The crest mentioned is very marked(though very

variagle) in Clinus superciliosus, but is not developed to nearly
the same exgent in Clinus robustus. A specimen of the latter in

my possession, 15 inches lcné, has scarcely any crest, a small

incision in the membrere only being present, as it 1s in Blennio =
pimug taurug and in mumerous other Clinid spedies, For instance,

Ophthalmolophlg anne possesses a welle-marked incision, while Q,
aouninatus has rone, The supraorbital rldge 1s at least as

strongly developed in Glinus robusius as it is in the Ble
gg&&giggg, yet it is mentioned a® belng of generie importance in
the genus Blenniopmimus, but ignored in the specific deseription

of Clinus robustus, In the massiveness of the head Clinus
‘robusgtus resembles Blenniomimus speclss far mepe than it does

sugse Again, the 3-rayed ventral fins off

] 3 18 found also 1n both species of Blenniomimus,
never in G, superciliosus. In spite of all this, the resemblance
between Clinus robustus énd Ce. supercliliosus are so marked as to
INAHOR Smith to put them into the sauwe genue: and Blenniomimus

taurus end B, _gottolides into anotiner. The habltat of all four
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species is identical, though each species varies in its zonation
on the shore and its lateral dist#ibution. In my view the diff=
erences between the four are not wothy of differentiation inte
two separate genera,

The genus Muraenoclinus Smith is separated from Blennioohis
Swainson only because the htter pdasaases scaly cheeks and the
former has only one doreal ray, Though these differences are con=
stant they, considering the pdlymorphism of the group, scarcely
varrant generic ramk, The habits of a&ll three species of both
genera, living under stones and amongst rubble at the bottom of
pools, are identiecal., The genus Blenniophis as originally des-
eribed by Swainson(1839), for Blenni aris, vizs

"Oviparous, anguilliformi bofly lengthened, subecylindricaly dorsal
and anal fins low and equalj profile neakly rectilinearj head
crested; teeth velvelt-like, the exterior strongest, dorsal fin
ettached to the caudal, which is roundedj; ventrals of 3 rays nearly

ae long as the pectorals.® (p. 276), fits Muraengelinus dorsalils
g and Be strieatusy

it applies exactly to none of the three. In my view, however,

Just as well as it does Blepniophlsg s

there is no real Jjustification for separating any of these forms
vibh orbital ﬁmnttﬁlasifrnm the genus Clinus. A progressive.dlong-
ation of form can be traced through tbia'sub—family of Smith'l

from the thicker and robust shape of ¢lipus robustug on the one
hand, through Laurus, cottoides, suverciliosus, anne, sguainatus,
brevieristatus, ¢apensis and so on to the extreme length and
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on the other, withoug being able to draw a clear dividing line
anywhere, This, with the virtual impossibility of finding

large, clear-cut and consistent morphological and eclological
differences in the group, inclines one to the view that here we
have a series of species, progressively vtryiag‘ﬂhtters of extere
nal shape, size of arest, etec, within a single large genus, Withe
in this genus there may occur groups the rorphologicak end ecoe
logical differences between which being subgeneric in value,

‘The tame is found when examining the generas in Smith's subfane

Here agaln generic oriterisa are bases on slight
ms Gill i3 separated from

sirzilar forms sinply because of the fact that the dorsal rays

are meh longer than the spines immediately anterior to them,

this ing the only criterion in Smith's deseription of the genus
vhieh differs from other genera. This lengthening of the dorsal
rays in wndoubtedly very striking when a specimen of Blennicalinus
atells is exanined alone, but a similar state of affairs exists,

slbeit to » lesser extent, in Fucomimus, MNyxodes, Lahxggléggg and
Bavosliinns. and Fugomimug are separated only bdy/fast

that Fucomimug has 2 bands of teeth in each jaw, Myxodeg only one,
The olily generic characteristdes given dy Smith are exactly identi-
eal, Both his genera are monotypie in this country, Smith mene

tions the existense of other Myxodes specles presumedly lf. viricis
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Cuvs, in S8outh America, but he can, with Bis fine splitting of
genera, scarcely expect to find representatives of the same genus
an ocoah away when he separates two such closely allied forms
living side by side, I doubt also whether the teeth differences
are worthy to rank as criteria of generie significance. The
teeth of Clinus superciliosus and Clinus robustus, are practically
as different, According to Barnard (1927) C, robustus has"a
bread row of smaller teeth behind the front row in both Jjaws and
a broad band on the vomer®, while C, gupercilfiosus has %“an outer
row of strong teeth on both Jews with smaller ones bhehind, a |
curved bahd on vomer®, Both Fugomimus mus and Myxodes fucorum
have no teeth on the vomerj they are the only Clinid fish with no
vomerine teeth, The common lack of vomeriae teeth in these two
species 1s as wvalid a reason for placing them in one genus by
themselves as are the maxillary teeth differences on which they
are separidted into two genera by Snith,

This 1llustrates the futility of attempting to divide the
clihidao by morphologieal characteristies alone. Any attempt
to divide any large assemblage of the innemerable organisms of
Nature into watertight eompartments purely on museum characteris-
ties mn;t ne¢essarily be unsatisfactory, since certain groups
within that assemblage inevitably have characteristics resisting

such arbitray division based PUESlY on morphologieal differences,
S8with's monograph of the South African fishes(1949), excellent
though it 18 in nearly every way, is unsatisfactory in this res-
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pect. Though museum characteristics in most cases answer well,
in some cases they do not, as for instance in the Clinidae, ’
| The Clinidae provide a good example of relationship in a
natural groupj their similarities are overwhelming, and yet they
exhibit a high degree of individual differentiation throughout
tre group, The answer to the nroblem is to be found dy onsider=
ing the gromp from the evolutionary aspect, They are obviously
a group on which natural selection has acted and is acting intense~
ly in separating them into special niches in their environment,
This environmental pressure has resulted in the specialisation of
specles to different environments, often amazingly restricted,
The habitat of Fucomimus mpus 1is almést completely restricted to
the fronds and branches of thé algae Gigartina and pewtieuldely
Laurencia § its zonation, in False Bay corresponds very closely
with that of the latter weed. It s probable that the habitats
of other specles 1s equally restricted,

Envirommental pressure has thus differentiated these forms
into distinet and highly specialised species, occupying many bio=
topes on the shore, They are a group naturally divided, not into
subspecies as gre many birds and insee¢ts, but into groups of sulj=
genera. Rensch (103f) has called Artenkpeise those groups of
species which replece each other geographically, Huxley (1940)
has translated this t erm to mean a geographical subgemus, While
our Clinids do not, as far es is ﬁnown, form geogrpphical sube

geners they certainly do form ecological sﬁbgenara¢ They do
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replace each other ecologically, each to its own habitat, forming
subgeneric groups which, in turn, are united under two dbroad types
of habitat., forming subgenerie groups which, in turn, are united
under two bré;d types of habitat, weed-haunting forms and rocke
haunting forms, As these two ecologlical general differences
are strikingly correlated with the two major morphologic-al diff -
erences, large or small mouth and presence or abseunce of ordbital
tentacles, thils appears to be an excellent generic distinotion.

Some of the species will, I feel confident, be revealed by
further work to possess within the speciflec group what Huxley
(1938) has called glines, or the progressive variation of some
character of characters with gcographical distribution, Such a
¢line almost eertainly exists with reference to the dorsal crest
of Clinus superciliogus. OSwith(1935) mentions that the crest
grovws progressib¥ely longer the further along the East coast the
species 18 found, A cline relating to the dorsal crest is probe
ably also present in estuarine forms, depending on the salinity
of the habitat,

Evolution of these forms has probably resulted in the formatien
of subgenera in the groupj all through the group certain small
differences can be seen behind the obvious relationship. It is
these differences that have exercised the minds of systematists,
leading them to the vain attempt to subdivide the family meprphologi-
cally, without reference to the esologieal, physiologieql;gnd genee
tical characters whiech are probably in the background, It is of
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no practical use to faaten on to these differences and elevate
them to generies importance, As Huxley (1940) puts it, |

*The all~too-common practice of splitting genera until many
a;a m&iypie defeats one of the main aims of Limnaeus*® great in-
vention, The subgenus....., 18 the proper category for such
detailed classification, We thvus should hnormally recognise as
our ideal a quadrinomial system., Cenus 2and specles will be the
categories normally used by the general zoologist, while subgenus
and subspeclies are needed for full aceuracy and are essential
for certain purposes. Subgenefa indicate affinities of speciles
within genera, while subspecies define geograpﬁical or vhysiocloge
ical differentiaticns, and are all-~important for certain studies,
including genetical and ecdlogical analysis as well a8 zoogeow
graphical and faunistie¢ problems, As slready noted, for certain
special cases a further supraspeeifie category would appear to be
desirable." (p, 26) | |

The Present Qeneric Differentiation.

Physiologically and genetieally, nothing whatever is known
‘about the groups, What:eeclogical knowledge there is has been
summed up earlier in this paper, The Clinidae are obviously't
group upon vhich natural selection has acted relatively recently,
because of the comparative slightness or.the differences of the
differences between these closely related forms, and strongly,
because of the high specialisation of form and habiti to’dofinite
ecological niches found among them, Bearing in mind their essen=
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tial differences, I propose to group most of the Clinidae under

two genera, Clipus and Myxodes, both of Cuvier,

Climus will include all forms which have an orbital tentacle.
These are rock-haunting forms, and all their habitats are funda~
mentally rocky, though of #ifferent types. Some, such as Glinus
superciliosus, C. robusins, C, taurug and C, gottoldes, live on
Tocky ledges and in erevices in rock, Others, such as Clinus
acuminatus, C, anpe and §, brevicristatus, live on flat rock
sheltered by the weed which is above the rock, They do not live
among the branches of the weed as Myxodes species do. 8till others,
such as Clinus capensis, C, dorsalis, €, striatus and G, anguillaris
live chiefly among the small rocks, shells and other debris on the
substratum, Such forms are generally elongate, with narrow headsj
this is an environmental adaption to enable them to wriggle among
the pebbles and shells the more easilys, In the forms mentioned
above we probably have subgenera, distinguished by morphological
and ecclogical similarites in the species comprisinj the subgenus.,

The members of this genus, in general, have large mouth with
strong jaws and s wide gapes thi&fprobably correlated with a nore
gensral habit of feecding than the other genus, &ertain excepe
tions oecurj some have less well developed jaws, but the gensral
trend particularly with increase of size, 48 towards the large
mouth that goes with voracity of feeding habits, The shape ¢f the
fishes 1s correlated with their habitatj the trend 1s-£owmr¢l
concealment from above, None of these ferms show the irregularity
of outline, when seen from the A&lia;tbuni so often in the genus
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Myxcdes. The anguflliform speecies, living among shingle, often
have a stripe on top of the head bot\u_sm the eyes as a disruptive
colour pattern, The broader headed forms often have dark ltrtm
1m1ng from the eye to break up the shape of this organ, readily
seen from above,

The genus Myxodes includes those typical forms without tene
tacles above the eye, Thses primarily veed-haunting forms,
living, not against the rock under the weeds, as the ethers:dd,
dut actually in the bdranches of the seaweed, from which they sale
dom move, I was first struek dy the preference of these forms to
branches away from the substratum during a visit scme year:s ago
to the East London aquarium, where several cunduybn displayed
in & tank, The tank has a number of rocks artisticelly arranged
on the bottom, among which lurked a number of (linus species ine
eluding %mm- The tank also contained a single bare
stick of coral iuh a number of slender bare branches, Round
these m soiled a single specimen of Myxodes (lLakroglinus) mens
talin, s dirty greoy in colour, and glaringly unconcealed, It
had had chosen the nearest thing that there was to its natural ]
haditat to be found in the tank. Later I collected other specimens
of this spesies from rock pools on the Wild Coast, a beautiful deep
green in colour to match the weed among which they were living,
During field work regently on the False Bay coast I have been
ropeatedly struek by the way in whieh Myxodes mus, M Luscrum and
Mo branghveephalus resemble the algae among the branches and
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fronds of which they were living. Specles of this gemms have
a tendency towards an irregular outiine as part of their disrupte
ive concealment igaina being 3009 from the side] The difference
between Clinus and azxgﬁgglhni’ﬁhin verykwell shown 1in the excelw
lent illustrations on Plate 79, p, 352, of Smith's recent monoe
graph(1949). Here the eontrast between the large mouth and solid
cutlines of Clinug specles, and the small mouth and irregular oute
line of the Myxodes species ocan clearly be seen in the speciles
illustrated.

Myxodeg, them, is a sluggish genus living among weed, and
its principal food, at least of the False Bay forms, appears to
be the amphipods and isopods whieh abound in enormous numbers in
the seaweed, Notheing else was ever found among the stomach
contents of Myxodeg mus and M, fugorm. Such small and easily
obtained prey requires only a small mouth to deal with it,

There are only three species of Clinidae that do not fit
the requirsment for either of thélabovo genera, and it 1s notee
worthy that these species are all extremely rarej in two cases
only the type specimens have so fhr ever been found. Tﬁeso three
forme 1 propose to leave in the genera given them by Smith, Two
frong (Barnard),
which has a large mouth extending to behind the eye and a solid
body shape with none of the irregularities found in Myxodes spe~

cies, and Clinoporus biporosus Barnard, which has a regular body
shape and a moderate mouth., The third is Xu

of these have no ®entacles: fyn
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8mith, which differs from all other Clinids in possessing a small
fleshy papilla above each orbit, The lh§p0 of the head is charae
cteristic and also unique, A single specimen from Lambert's Bay
I:u been described by Smith (1947),
" The family Cinidae 1s thus gomposed of five gemera, of which
three are monotypies

Carnivorous weakly swimming fishing living either among rocks
or seaweed in shallow water, a few extending to deeper water,
Elongate body usually with small seales. A long dorssl and anal
fin with a highly variable mmber of spines and raysy occasionally
the first three dorsal spines are elcngated to form a eorest, the
anonunt or separation of the grest from the rest of the dorsal [in
being highxy varisble, TYeeth conical and v¥illiform on both Javws,
often also on vomer and palatine. An upiurned hookelike proe
Jection alvays presesnt om the inner margin of the shoulder girdles |
All viviparous. . Type genus Clinus Cuvier {1817).

Genus Clims Cuv, (1617).

A fringed tentasle pemsent over the eye« Face generally
blunt, with a large mouth tof wide gapspfwwscrelatively W!ﬂ-
Habitat under roeks or in ocrevices wmmt rock under seaveed,
Voracious carniveres with a varied qm. Genotype Giimsa super-~




latiprennis Cuv,
g (Barnard)

Genus Hyzodes Cuv. (1839) |

Orbital tentacles invariably absents Face pointed with a

| small mouth with a narrow gape and weak jawss Habitat amongst
branches and fronds of seaweed, disruptive colour-gatterns and ire
regular outlines usually peesent to break up the form in the weed.
Diet less varied than in Clinug, the Cape forms living practically
entirely on amphipods and 1sopodss Gemotype Myxodes Yiridis

Cuv.

Myxzodes (mmz.m (Gs & T4)
m&mmm (Ge & T0)
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48 (Cu & V)

No tentacle adbove the eys, 8nouth rather blunt. Mouth
eX-~ ,
large/tending to behind eyes Shape solid and regular, Genotype

k 24de (Barnard)t

A fleshy papilla above eye, Head anteriorly depressed and
econstricted, eyes in anterior fifth, Pelvie 3-rayed, resemblin}
& webbed foot, Genotype WM Smith,

genoveelinug kochl Smith,

Genus Clinoporus Barnard €1927)
No tentacle above eye., 8cales entirely absent. Head

bluntymouth moderate. Shape regular. Lateral line with altdr-
nate branches above and below opening each by a pore, Genotype

Ve Gonalusion

During the sourse of this work an endeavour was made to

collesct as mueh information as possible about the life and habits ¢
the fish that are to be found in the intertidal zone of the Cape
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Peninsula at low tide, It was soon noticed that & large pro-
portion of the fish present were to be found at all stages of mate
urity and at all times of the year, while there was in addition
a “floating population®™ of fish which ecould not be relied upon
always to be presnet, but were to be found in the rock pools on
occasion, especially during the summer months, and which vere
nearly always juvenile forms of common sublittoral specles, Most
of the information collected refers to the first or permanent sdete
ion of the population,

Literature on the subject indicated that there were about 25
eppdes which may hnte¢béen found, esome of which, however, wers ex=
tremely rare andhad been seen only on one or two occasions, PFinally
16 species were found, and data pertaining to the habits of these
was accumunlated, Of these 16 species of intertidal fish 13 be~
longed to the family Clinidaes

It was found that there was a considerable variation in the
fish pepulation at high and at low tide, and also, tc a lesser ex-
tent, between low tide during the day and low tide at night-

The position at high water was ignored and the work is presented
on the basis of the position in the intertidal scne during low
vater,

The data accumulated with respect to these fish was then
revieved, Certain difficulties, mentioned in the text, were ene
countered in assessing the relabive abundanse of the different
species, but a list has been drawn up indieating the relative
abundance of the various fish which is believed to be accurate,
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Reproduetion in these fish was then dlsoussed and data with
reference to the spawning time, number of young spawned, and sizes
at which sexual maturity is reached is presented. It wvas found
that several of the viviparous Clinids do not spawn their young all
at once, but may have two or more separate spawning periods some
considerable time apart,

Batl‘with reference to'foeding habits was collectgd.:and pre~
sented in the cases of several of the individual species. It was
found that the major food of most of the Clinids, particularly in
their younger stadia, consists of amphipods, and, to a lesser
extent, isopods,

At low tides a marked zonation was found in the case of the
permanent intertidal fish, and this is discussed and a graph given
which shows the relative pesitions in the intertidal zones that
these fish live 1n,Aand the highest and lowest points in the zone
that individual fish of each species were captured.

It was found that the question of zonation was closely bound
up with that of habitat and that many of the fish had distinet
habitats eorellated with their ecolcgical niche in the bioeoenosis
of the shore, Their habitat, sone, prey and enemles are intosrat-
34 in secordange with their ecological positionm,

Ai azuult/%c ecological study of the Clinidss, droad eco-
logical differences in the group vwere noliced, and these, corree
lated with the only constant large morphological differenced, divi.
ded the groups so well that the group was systematically revised 4

accordance with modern systematic practice, ' The numerous rather
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fine genera to which they had been relegated were reduced to the
status of subewgeners, The Clinidae are thus considered to be
sompossd of five genera, &s against the sixteen into which they
had previously besn placed,

SummaArY . |
1. The intertidal fish form groups, permsnent and temporsrys
2. The fish population varies between high and low tide, sc the
positon at low tide only is condidered,
3¢ The relative abundanee of 4ifferent species in the zone is
given,
L4, Data concerning the r eproduction of the fish 1is given,
5. The chief food of most of the fish, particnlarly of the genus
Mxsocdes, is emphipods and 1sopods, Other details of the
food are also given,
6., The fish were seen to possess & dsfinite zonation.
7. The fish oecupy definite habitats,
8, Some Aissussion of the position of the fish as predators and
prey, and of their effsct on the community as a whole, is given,
9« The genera ¢f the family Clinidae are yevised,
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