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A PRELIMINARY ACCOUNT OF ‘n:vzsﬁomws INTO THE FALSE BAY SUBLITTORAL BY
THE USE OF A DIVING HELMET,

1. Frafase-
A;rttéulafmkhumémuthomlmormm

Mzmdmmunuwmmuuwcfmmwwam
thha.

Towm m« the directica of Mwsor Teh. Stephewsons A- s rmlt
Wormnmommmpuum M&mﬂﬁthﬁplmmw

mals of tln some, their mlm, lateral and vertioal é&striwtin,f'
s&m has, in three pm (1939, 1944, 194’!'}), dealt dﬂﬂﬂn Een=
trﬂml‘ht.nﬂcmlu&mdmntmthia W-%MM‘tm

1y with the biota bdetween R
ly with the Mota between tid.lanlu. 1.0, from the ublittenl m qp-

wards, It au not take inmto mnt the sublittoral, that part of ﬂu .wln
mtmwhpmmmwadxum. ) |

| mawum‘uuﬁmmmmmW
mas-pwnmmmmwm«ﬁwammmaunw
vey this region is of i.utornt in soveral m; In the Tiret pluu, m inter-.
tidal plm and Mhmanu-dmmd vertical sonation; this sonation
bhas bemn poimted out im a mumber of papers dealing with the survey, and twe
special papers have besn written concerning it: Stephemsen (1936), en the
habite inoluding the somation of limpets, and Bekemham gt gl. (1938), deale
ing with the vertical distribution of milkmx certain other marine gastropeds,
In many cases, hewever, ths distritution of animals betwesn tide-marks does

et give a complete plature oerxm:lon,astho'imr Ihat mnu
in the desper water below the sublittoral frimge; the fringe in ...-m 1s
near the lower imit of vertisal distridution of the animal, as for instance
i:g::;::ofmmmm.mmmmmmmmm,
such as in the ouse of the erineld Comptius Wehlbersi Ith
irtersst o determine es far as powsible the lower limit of zenefion of typ-




Soally intertidal animals.

Secendly, Stephemson (1947), makes the poimt that thers has beem die-
agreenent smong -p.amm as to the situstion of beundaries between varieus
types of littoral :aﬁm, such as the cold-teuperate™Cape” fauna and the lnde-
mnamﬂmmnmm(mw mum that the die-
Mwh‘munﬂminmmmdthmfmﬁdu!'er-”
mtdaﬁbﬁthinthci&rﬁdﬂngim.suyhmwwﬁﬁmm‘w
ﬁamtmmuwowmfmwmgmm«ummuu '
mmqummqmnnmzmeumnqm;m

rmthatuhihthtmlhuwnaclactothcmtnurm.-

Cape Fadrens, msmzummmuavwwmam
wmmmmmaowanmammmmmm
ormmmtmﬂunmmmbymam«wmmwc
cosst and its roxaumummmammw/«mummm
owly,mmmmglmw aathosmfthmt
where the warm-temperats fmuna is fully established abd the Natal fauns has
disappeared, nu@thp«ams tonnaarméfam subtrepical types
at oertain deptha; and there seems to be evidence that this is trus. Cense-
quently umbmdnsutnuﬁxupc’awbm applicable bound-
ary in terms of svastal topography, tut when more is knewn it may be pessible
%6 plet a line scross the continental shelf resehing the shore near Port Ste.
Johne.” (Stephensen 1947, p. 230), Amt further work on sublitteral sonditions
along the eeast will probably be of valus in this respect, pap—
AMMQ!WMMWWM&“W:&
mmzahucwmmmdmtwm.mlmwmm
fossor Days Such sork cammot be effeative in

\
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fesser Day. Such work camnot, hewever, bs scmpltely effective in aress with
recky bottoms as, apart from the risk of damsge to the appabatus, the dredge
or trawl canmot remeve from the rosk such clesely adherimg organisms az lime
pots, ungmenss, algas and mexy other things, so that an ssourste ides ommot
be cbtained of everything thad is present, Therefors, at Prefessor Dey's sug~
gostion, I ensidered ways and means whareby this work seuld be amplified by
perscmal investigation of the bottom by means of divings

One or twp attemptis te use a homo-made diving apparatus igmu
Bay bad already been made, m.uyw D.H, m.muaamu
vhich was ﬁw s small exygen bLettle. After experiment with m:lqatp
mort I came to the conclusien that a diving helmet, uhu h«nu:ﬁkyﬁnho
(1935) and Kitehing (1934) would suit cur purpose best. A tnaﬂ.pﬁm .fﬁu
~ helmet 1s ﬂm in the :onm aoctim

A Dumber of dives were made with this helmet, mmmwn
using it hes isproved. This peper is a preliminsary report of the work whieh is
being carried out, and deals mainly with certain commen intertidal animels -
which have been feund tcu‘haddmimthtmblitm‘ It is heped in the
future to publish a full acocount of the sublitteral investigations, including
the results obtained from deeper sater bty dredging and other work.

The suthor wishes to thank Professer J.H. Day amd the staff of the
Zeslegy Depertment of the University, and would particularly like o thank e
Re idversidge of the staff, for their imterest snd encouragement, and for the
constant interest and invaluable technical sssistamce given by kr liversidges

e

In essence, the apparatus used consists ef a copper mxw..utm .
#ith glass vindows in fromt, which fits over the shoulders. The helmet is con-



| e
nected by means of 60 feet of halfe-inch garden hoss to a double~acting air
—

1. Jhe lislpet.

The helmet was made out of un old copper hotewater oylinder belomg~
ing tc a geyser. A soale drawing of the helmet ia‘ahmini‘ig;l.f)ﬁkhol-
met measures 11 inches in dimmeter by 20 inches in lengthe Six inches from
the bettom an oval space was remcved for the helmet to rest ou the shoulderse
Rubber padding 1s provided te aveid injury t the shoulderse ilr is lst in
by meand of a comnection at the top and back and the air travels frem this,
»,;..a.‘mmm inside the helmet, te the fromt where it'm
- agaipst the glass ﬂadm on ttu midc. The reason for this is to prevent
"mtina" of the inside of the glus ’lindm

| Thﬁndmm&kfmhoplmafpl&toghnmﬂng&
Ai.n’dxu by 7 inches. Theso are fi‘bt.d into brass frames secured in the middle
by belts. Futty and paint as.xtm and various other prapnmtiom wore tried
as mdn-t&ght Mf!ng. The best pnpmtionm finally fouadtoh.- “"Boe-
t;k'uﬂiacmmd.mm panes of glass are set obliquely inte thqha}r-
met, meeting at ukpoint in the centre (Fig. le). This makes for betier vision.

& stopeook 13 provided at the top of the helnet, Then this is closed
thtdfm‘dinhubblncnﬁttttbthttndth.hﬁm.Mthow
hubmagmtath.mtzu@umdmwmfmowmw
1mmmuwmmwmumapmmmtmum'-
!mfmthohettwofth&hom. nmma&tmmﬂm
ing the warm, used air, which rises to the top, toum,ﬁmtmﬂnc
that there is a eontimual supply of fresh cold air at the bottom of the hel-
met. ! | |

The helmet withwi the lead weighte atbashed weighe 1815-
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mwwm@w,mztxsm.matwu
the fromt and bask of the holmet by means of wire. As the helnet displaces
sbout 60 1d of sea water it can thus be seen that the helmet, when submerged,
veighe about 6 1b mere tham the surrounding waters
" The helmet was made by leesrs J.F. Bernards, plumber and tinemith,
to my desipgn,
2. The Alr Supplye
mmmnrwﬁumunwmmw.m
m&m.xtmummmmummummpm
umrmumgm.nhaaqmmwanmua
'zmmhwam;m«mwn.mmmu
awnammmosimaw.bymnmmmumnoa
%o the helmete This supply was found to give an adequate supply of alr at all
depths thus far worked, to about 32 feet,

III. Newed of Vork. |

Mm«mmbnmmummmmumzm
trnthcshmmtmaflshiumsulhnhdlﬂmturthumthu@.
%mmmﬂngfmthonhm.mmhlﬁmarhtnokpnfmblyat
muéo,umm&mdmmthmtoﬁ}xvm far seaward im order
to bes in the sudblitioral area. Unfortunately for this method to be success-
ful, 1t is nessssary for the sea to be particularly calm, whish, in False Bay,
means thet there has o be no SeutheLaster wind blowing. Sush ocossions are
munhmmmm.um-uuam'mwaamm
mﬁmwummmmmuw&ehammmmmmma
umhummmfmhby&csnmmaum@hm
‘exhausting but makes it practically impessible for the diver to do any cole
lecting or counting of animals whem under water.

Dving can be carried out in deepor water off the shore
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: Rgifgxgriao&aﬁain&oggﬂg
-Sn-uﬁnﬁquﬂagﬁm%,&u?%?&»f&i«?fi
g.u&.&g&#-ﬁ%!s!z&.wn &ﬂn&?ﬁ?iﬁ
to work on a m&gg acﬁwunn«nuhﬂuuauun wuaonw salmer the
sea the greater is the visibility, as the water is 8& olearer and less mur-
 ky on & caln day then om & s rough ones | _ |
. This means that investigation of the False Bay s avug».g
oﬁwighiﬁugoﬁng»sfi% o that = Q&.»oo
of diving expeditions takes sows time to complete. |

: h‘gﬂgagﬁgiggﬂufgﬂn

- vggggfgﬁap?;ﬁq?ﬁgu@gﬂ:ﬂ ,

In the first place all rovemects are much s ?Qﬁ.gssg-&
oollgcting takes a long time. Im the second pJace, when an animal suck as a
E?a?wi,ggiﬂgoggggggg
na!ﬁonﬁf_stiggwugoﬂg&agggl«ﬂq.g
~ Soularly in the shallow sublittoral, |
tg&ulo&gﬂ_iﬁ&,g,ﬁ%ﬂofg
wstor recks were made. Certaln organisms, sush se Pyure stolowifers. Dalatus
- masdlisris. Jurbe sarpstieus (which grews to a very large sise in the sublite
_eral) and cthers are sasily recognised st sight, u others, such as the lime
g.gtzgiaggaggﬁ,gnéi
&taféigggogu.&.ﬁ:glv
ticed mearer by eutting opem a large specimes of the sseidien Pyurs stelov-
1fera, when fish of all sises come and mibble at the flesh, Ostepd are often
iuugwggs?&:g&g&:gizi.
ishabiting the intertidsl seme. |



1. Irsliminery Reserks.
It has alrealy been mentiomed that the lewer limits of vertical die-

tritution of mamy intertidal species, whers these limits lie below the sub-
littoral frings, sre mot knowne During all dives the depths st vhich various
mismnmmMmMmmsimdthMmhm“m
dspﬁastidn.mtmctm&:mummmommmmmm
jfrinnfts.mﬁmth‘pmim low tide wee mmm.mmmu. for
spring tides, of one foot rise per hour, mmlmtmwwm
mommwam-m-wawunahmusm
otmmoflnsthamfoﬁmmdnddm%mlémm
mﬂlmmmmdmumVﬁmerw&m&-
}.ymtcamamuhatthmti&tfmplmuplm«

mmmmamm%munvmmm»w
hdnwomxmmtmamaaalmnmhhdmmﬂﬁh
hoped that this, tepﬂwr !ith the ressults M Mo&. will be wb-
mmu»wm«auw:mmmwmummm.
Bay waterse In the meanrtims the following preliminary ebservations are made,
‘which comoern mainly certain ferms selleknown within tide-marks, Wt whish
extend down also into the sublittoral. | |

mmn&mmu«t&umxmmm
eftWMMmMnuhmMmmdm%
lear sone, has a sharply Hdtﬁhmmadmtdhﬁmnuﬁam
any specimen of Pe ooohlear sesn st a lower level than two feet belew low
spring tide mark. It appears to be an orgamism prinarily affected ly wave-
action and violent, bubbly water a3 it sharply decresses in abundance 35 soen



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
as this. A certain amount of seration and churning of water appesrs to be
essential for its sptimal ldving conditions, 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 B w was acu.otod at sm
feet down. From 8 toet down to 32 fut, the 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 !'ngkv 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. Turbe oidaris was found down to six or eight feet omly,
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while Tyrbe W 1s well represented at 25 foet below low spring tide
nark, vithmt uq s:lgn of diminighing in numbsrs. '1’!0 very 1ar¢o upocinm
of this por!ﬁnkh wers alac sesn at 32 feet down,

A'nry w mtﬂpﬁ at the grutor depths was the who}.kw
w ACmis. This is one of the few intertidal gastropcdﬂ vhiuh nppes.ra
to be more m desper down ‘thlu 1t is in th. hstsrtim :m, ainoa. on
thohlunw uui. wchuobmfmmls tmm&: thaabotma

fut holov the mrrm. In the 1ntart1da1 nn;, thiu whelk h more . m on
tho west side of the P.nimla than on the m%. Anothcr mtrapoa mro comm
mat d&pthsthanwtthesur!’mhthc mwmmo ani-
mal is not generally mu. ‘aut is wry ahun&m‘t in aa«hin mu ;gbmt 15
feet bolow low tide mark. There is evidense thut it beoowes less comon again
sbout ¥5 faet below the surfmos. It is largely restricted in habitat e ver-
tieal ltdgn, parthuhrly in crwks and crevices in tha roaks. It M.s elso
been found in the more sheliered uf.ers in M Bny hsrbeur.

Mot of tho lerger gastropods are in gonorul of a mueh h;-;or gisze
in the sublitteral than they are in the intertidal zone, This is prebably
due to the fast that they m prctnto«i in the perpetually suhmsrgéd:_wb-‘-
littoral from the depredations of the many beackeombers who solleat them

Eehinederas do net appear, in gensral, tc be as restricted %o zones
as are other animals, and the ecommon intertidal apod.ea extend downwerde
gonerally much !‘urthor than 40 ethu- intertidal an:mels ,

The sea urehinwmmm is the most emochinadtm v
ssourring in the sublitteral. They ars abundant at all levels down te 32
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Toot, umrina usually whers they can get ne lower, i.e,, at the dottom of
Mmmdlmmmmsimmmm.ﬂuyﬂnm,w
aa:t_so commonly, on the sides and tops of rocks.

Starfish are very oommon, oscurring generally in ledges, holes and
Mm.mwmmwmmmazs
tnt.htthtlmttnﬂofwmmmﬁm»
s‘atha-hubual‘! feot. It has thus far escaped M&natmdnﬂopth.,
mmmmmmmmmummwm
.mmhmwa.mavrammsmmg-
mmmzwsrmmxuamuacm.mmmmm
w-amm wmmwmntynammumm.

mmummnmmumﬁm.
mmtmﬁdIMhhSquhmdwbnanmwtn
depths, mmmeMmmm 'hiqhmm
found, anﬁonarw,Mwuptbamonthmmzifm.mzsfntm
mitumihumulmmmﬂv&axﬂthmm-hﬁm
Wmmﬁﬁ&tfﬁum’

5. Qther inipals.

Of the other sublittoral animals the most abundant is undoubtedly
Pore stolasifors. This sscidian, which 1s not normelly found higher up the
shore than the sublittoral frings, is extremely sbundenmt and grows to a lagge
size in the sublittoral, At m place visited with the helmet was it found to
be aboent, mﬂhwﬂmitmlnmm. IS does net coour in
the maked 30114 banks eharscteristic of the weve-washed recks in the sublit-
oral frings at St. Jawes, as iliustrated by Eyre (1939) Fle XIX, but in the H
Mmmmmtmﬂtbewmhmgmrm’«mmu:;
Mstniin&umm‘“ other, Other sessiles and sedentary animals
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livo"em the rcoks between them, as well as a gedd growth of sea~weed. 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, echinederms 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 in this work., Michaslson ( 1934;:_,.;.;_0”«1-69
Brurs stelepifers as oecurring st 100 motres. ‘ - |

The only barnaéles thus far taken in the sublittoral are m' ici-
mmdg.agm. bcthofuhichmabunwdmusztnt.ﬂ.m-

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

ZOpus, snd grews to a large sise. Its shell is often covered with a yath of
algae sud I have not infrequemtly uistaken ome for a szall Zyrs gtolenifers.
‘The erad Elazusis shahtus was cttm seen to a depth of 12 feet balow low spring
tide merk but has not yet boen recorded as ocacurring lover dewn than this.
Dehegnius dentatus, om the other hand, has been found smong Jargassum lengl-
folium st 25 fest. The Brashieped Kraussins rubra has also been ebserved at

25 feet but does mot appear to be very common, '

V. Ihe Oseyrrence of Alzas.
mm&mWMMmbnth¢;MQw_
form & sixpd sward of & mumber of different sposies, same of ihc more impore
tent and shundsmt of thess being Glsariise raduls =sd G. gMACANia, Eianes
mmmwmﬂkﬂmw
Wé-m&wﬁbmm
mmmmnmanm

e P e

variesty of abundawtly m s‘lm in the uub]iﬁertl frim, hut mrly
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all disappear markedly im the sublittoral preper, until at 6 feet delow the
surface the doninating alges belong to two or thres gmers suly. These are
mmmmmwmnmmm”m
mwmmwwmmmmu
Laursngls Sismiess wd Lo Glanaals ave still ehuntent, forming often thiek
Mnmmmnwma-maz.mn
-vduwum&cmtlml Mbnu'ﬂalhr!‘ﬁ.ﬁ.- |
well as Juurencla spestes, Serzasnn hetersiylls and corslline alges be-
mumemmmmammawm
.mlsdld@awtfrmtboomuhwmworummm
tmmmmmtmwmmammm-m.m
1mammw«wmwmmdhmmmﬂn
the tests of Dyury steleulfars snd the shella of Ralams mexillecis. Sueh
bemks are perticularly thick on the vertical faces of rocks.

nmmmemtm-mmmwmm-b
gas are presert, ut the esphosis begind to shift to the genus SArZasmun
wrdil, ammmmwu«m%mnw&m
tnent ammg the algas present, The dark brows SIEEMAN Janeifelimg i part-
ioularly well represented, growing ofton to two fest or wore in length, |
mmmmwmh-bmfmwm&
slasams =8 5 acisifolium ave also present in varylug amcunts, The ses
Nwm-namwmmmma
ﬁcmm;rmhapedlmmhmthm
MummuAmm.mmumum.m
Wm&)hﬂormthhaﬂaﬁd!mmﬁu'mmmﬁ ¢
rmwum’&aﬂwwmutﬁomhﬂuu&n‘
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not osour at all, All tests ef Pyura stolonifsra beur u good growih of this
algas; nesked ascidians aro seldom or never seen at this depth,
VI. Aliste er Flsh. “

Mmmlysmmmdiﬂmﬁwammpmﬂxtma-
itymmlyawimchcotoﬂmﬁm. 'I'kqmoh:laflydmnaim
mmw:msmmﬂmeapp’amﬂtohmnmrwam
thewmlmdmﬁanwommawmhm
muummmrwwmmwwumuMe&qm
msawmmmﬁgmsmtmmmam u&;ﬁmn
groat deal of angling $a done, As Smith (1949) remarke, utwmm
donﬂtmabwtmﬁtfrompl&aetopmtmﬁtom*ﬁabedmt’iun
hewilymhed

A certain ammt of vertical ronation appears to be prasont .{a sone
of thess lttoral fish. From 0 = B feot below the sublittoral fringe the eom
m’ﬁsh seen is the Bluktuﬂ. Dinlodus sarmuge A few snall epecimens
Mefmmww oocur, Howwwer, aeonepm
dmdmﬂmpmiﬂmmmsmmed,m&latzsﬁc&g.ma
mwmdlsim,u&mvm fev wpecimots efﬁ.mmm
mtmommmyﬁlwgeaiz%amtormmlmﬂh.mm‘
S80RuR of under about eight inches in length was ever seen at 25 feet,

Soms specics of the family Clinidae ars very somnon, partisularly
in the shallow sublittoral, WMth boen soen ut 30
feot. They can aften bo seen crawling ahout on the recks, disappearing if
alarmsd imto a crevics. The cravling habit of these fish can be well cbser-
udth-aamwu&tom when mmorous rhhtwmumd
the delicacy. Thile other fish swin t¢ ths spot and remain suspended in the
vater rowsd sbout, Slims supersiliosus snd Pymelims hetersion sopreash
over the rook like mics, mmmudmmm

v



e
suspended in the water round the ascidian,
Other fish ebwerved were the Zsbra (Diplsdus srifeseistus) a Chi-
ledastylid, prebebly Paluislesis rsadis, the Hettemtct (Pashimeieves blashii)

éagggigsgn,w%&w
48x.) Nons of thess, howsver, Were commonly ssen sxcept for Paghymetene

bleahiis ons or twp s vo.ﬂ.l!lnnwu gnwuoﬁvopamsa!ﬁ;

"~ There are in many ways a striking difference detwesn ggf
ing waters whieh are sheltersd from vave setion and thoss vhieh live om the
 open ecast, battersd by waves, in waters ccnetwmily churned and disturbed by
wave actions Agein, the faunu of the shore bslow the oﬂufa»,ou. vy S&noﬁ.
while ineluding many intertidal species, is yet different in many ways from
a typleal fatertidal fauna, It is hoped im the future to go into this queste
fon of the feums of salmer waters, and, & & preliminary, some dives were
mde in the sheltersd water of Kalk Bay harbour, and the famna attached te
the vertical inside wall of the pier examined.

A% low tide there is sbout 16 feet of water against Shis pler,
and as it presents a v.u.ﬁo&wuu flai and undifferentiated environmemt, the
somation, partieularly ef the imtertidal portion, is band=like, From sbowt
helf-tide there is & band of Ulys lsstuss extendimg for about oightesn inches
downwards. Below thie there is an imtermediate zome vhers the commonest api~
mals are the fanworm Sadellastarte lengs amd the anemone Duposema gapsnsise
Fror appreximately low tide mark there oommonces & band of laurengis spesies,
Whieh begins to fade out about thres foot belew low tide mark. Pyurs steley-
ifera dagins te gﬁgm&uo at £'rst searcely dut more guﬂ
about six feet below lew tide mark, and it is then abundant to %%&
the wall,
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The whole wall and everything growing on it is thiekly eovered
with dirt and pediment, while, vhen walking em the bottem, thick elouds of
-M-mmupstm-thcsMthamm
through the lack of wave astien, ,

The following intertidal animals were metised in the sublitteral
aresa, Three specimens ofm‘Wmt&m rrcnthemm
two of the conorete slabs of the wall jein at 12 fest below lw:pring tide,

These were the only gastropods thus far found on the sublittoral area on
the wa - : ‘ '

the wall, Also present inm the orask were Plasuasis shabruse Comenthus wahle
korgl wore quite oemmon, and other echimodsrms noticed were wm
and Parechinus sugilogug. The only barnasle seen was Dolamug Arigomuge The
anamons Burosong ogpohmels wes fairly comaca, |
VINI. Diguseiop. |
The helmet as desoribed mbovs, used last summer, vhile very sabe

isfactory in every way umder the water, suffersd fxom one defect ou dry land,
The gopper fmmmi@nmm-astoothmmdﬁthmmm;
strengthening, so that, if handled in the slightest degreo aar'.lusl&. part=
ioularly with the heavy weights 'attao}md, bent and buckleds The rmltm
that uneven stresses wers set up in the glass wAndow panes, which omeko&. Bew
cause of this the glass in both windews cornocked anf had to be patshed to
prevent undue leakagc,

When the result of this scries of deives is sxemined certain intereste
ing facts come to light.
ing faets come to light, These are firstly the sulative pancity of species
at some depthes bolow the intertidal gzone eow with the sone itself, aooé
ondly, the sormen cecurrercs of éartun west coust species, rare or absenmt
from the east coast imtertidal zoms, at some depthe below the surface of the

sest oosst shore, and thirdly, the similority in many ways of the fauna of
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the desper water of Kalk Bay harbour and the open ocast, umrmuvim
the diseimilarity of the imtertidal soue of the harbour wall and that of
the open coast, o '

To take these points in order, one is first etruck, on a dive twentyy
foot below the surface at, may, Fish Hoek, by the fast that there is little
of the voriety of 1ife in the imtertidal zome to be seem ut that depth, and
that this want s made up by the much imcreased mmbers of the gpecies that
4o woours lention has already beem made of the abundance of Pyurs alaleni-
£ors st that dopth, and of the fact that the shole area looks brosn besause
of the .bundance of W‘ Thera are largo quantities of echinederns such
“WW and, to a losser ﬁx‘ms Wﬂm liolluses,
¢f which there ars s¢ ~eany spocd,os in the intortidul pone, are wdumd to n
few spodcs only, and thzse never cecur in mmmk largs qumtitm suctz as the
banks of msnh and hundméa of periwinkles in the intortidal 208, Flm-
HOrI:s are entirely sbeonte merc are tmly two apecies of bmacles presmta
AXSnKnes luée their variety and abundanca, the ouly comnoen oue Ocmrrw b~
ing Duitosews gapehglge On the other bamd colour is provided by the bright
red gorgoniane and crincids, which are but oocasiorally repreventsd in the
subliitorul fringe. |

One of the main reuscss for this uappeura to ba ihat muny Midal
species find the deeper #ater too calm and still, and possibly insufficiemtly
aerated for their puxpmaas way ofklifa. On a mederataly oalm day only & very
8light wave ﬁotion is foi'b at 20 feet, while bubbles produced by wave action
seldom pensiruis lower than € feetl below ihe surfase.

It is interesting in this respest to notice that there is a strik-
ing siudlarity betwesn the animals [cund in the deeper water of theshors and
the despar wuter of Kalk Buy harbour. Pyura gteloniferse Haligtis senguines

\
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rus and Delapus $rigopms are ull common to both localities, as are cortein
eptros of [. gielenifers such s idouinie filigers end Kirohompauris simmaks.
It is also significant to notics that the most euccessful spesies of tho shele
tersd inmtertidal sove of the Kalk Day pler, such es Spbellagterte lemgse
Busgie Seoetais od Parschinus sugulesul ere all listed by Eyre (1939)
as oscurring es cryptofauna in waves, ledges, and ethor sheltered spots in
the False Bay intertidal some, Those intertidal speﬁie;ilivim on open roek
- on the coast, such as mtihpcts and mussels, sreo 'o:li}:or abecn‘hwor poorly
represenied in the pler's imtertidal zome. o
Wnile it is knmown that the north-west cornor of False 333 has a
Ligher averags temperature than the rest of the Bay {Isaac 1937, i'h is poe=
sible that the differencs in temperaturo found twsnty or thirty feat down
wakes it impossible for some of the warme-tamperatse forms established in this
corner to live at that depth. It is certainly & fagt thot cortain cold-temps
eratc weet ccast forus, nover found in the intertidal zone of the emat ccast,
aco wall established twenty foet down. Cxemples of these are the whelk Arges
Iucoixndur argus and tre holethurian Cugumaris insolens, both cozmonly foumd .
in the west ocast intertidal sone dtut seldom or never in the eant goast intere
tidul zones This appears to lend weight to Stuphemson‘®s theory mentioned above
that some intertidal faunes may extend tieir range boneath the surfacs, In
vies of these comsiderations, the South Afrisan sublittoral promises to be an
irtorsating fleld of study for some time to come,

IX. SNREEFYe
1, The design of a diving holmet for study of ths False Day sub=
littoral is deseribed, | ) v
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2e The rwthod of uce of the helmei is described,
3+ Certair intertidal species have & well~marked zonation extend-
ing beneath the sucfase. Their sublittoral vertical distritution ig diseuse
ved. | o o , :
4. Seze observations are msde concerning snﬁlittoral algas exd
fishes. |
5. Sows sousiderations arieing from the dlving werk on the sube

littoral oosurrence &f intertidal species is discusced.

-
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EREFACE

The Zoology Department of the University of Cape Town,
under the direction of Professcor T.,A, Stephenson and later
Professor J,H, Day, has for long been concerned with the eco~
logy of SBouth African Coast. The very wvaluable results gained
from this extensive work have been set forth in a number of
papers, and the conclusions aris therefrom form the basis
of three papers zaatcphmon (1939, 194k, 1947), dealing with
the survey as a vhole, The workers during the course the ,
sourse of the 414 not have the time to enter intec the X
study of the intertidal fishes to any great detail, There 3
was & great deal to de done and fish are elusibve and Qifficult -
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 mturgidnl population, and their ecology is ine
tervoven with that of the cther Blota of the rock pools to a
considerable extent, so that this paper represents & contrie
tution to the ecologleal knowledge of the Bouth Afrisan intere
tidal zone by a study of the fishes in one area of the coast 1
it deals also with points, mainly of a sustemmtio nature, arise
ing out of this eco ogic:i study of the fish,

The author wishes to express his thanks to Professor
JeHe Day of the Zooclogy Department of the University of Cape
Town for constant help and sgouragement, tc the staff of the
Department for their willingness te assist in every way, and to
Dr K,Hs Barnard of the South African Museun for allowing the
author £he use of the Muasseun library,

- IR
The SBcientific names of fishes in this paper are those
szm by Smith (1949), with the exception only of the Pamily
linidae, The members of this fam are named aceording to the
revised geners given in Part II of this paper.



The conaept of the “intertidal region® adoptcd‘g héro

18 the same as that defined by Stephensen (1937) during \?ork i,
on the South African coast. It embraces that section of the i
coast~line tron the uppermosy level o;!' the shore splashed by
the wvaves at high spring tide to the 1ovest part exposed by" the i
sea at lowv spring tide., This region i3 divided inte four :mbof
regions or sones, Progressing downwards from the top, the o
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 Littcorina. The lower level of this zone
only is submerged during the highest tides, but the whole zone o
receives a certain amcunt of splash from the waves at high tides,
depending on the culmmas: of the sea at the time, Immediately
below this subw-region is the Balanoid asvne, 50 called decurse | |
the dominating organism in this zone are barnacles of the genus \‘;
'mm and others, This zone is ordinarily submerged at high \
vater of ordinary tides and left bare at low water of these |
tides., The zone Just below this is known as the Cochlear zone,
~ The dominating organism in this zone is the limpeﬁf Batella goch~
lear. The Cochlear zone 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 final, lowest zone is the sube
littoral fringe, which is almost perpetually covered with
wvater, but which may be exposed if a low spring tide coin~
cides with a calm day, The region below this i3 called by
Etephenson the sublittoral, and it is the highest region of
the sea bottom which i3 perpptually sudbmerged.
(1) The Rock Pools,.

During the course of the present work attention vas paild
chiefly to the rock pools in the intertidal zone, as theme
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 te large and deep pools and gullies,
the lower end of which are fregquently in connection with thh
sea even at the lowest tides,

The frequency with which these pools are replenished with
fresh sea-vater depends almost entirely on their position on
the shore. Pools in the Littorins zone are nearly always
stagnant, new water arriving from the ses enly.for a short
while at the top of each high tidej on a rough day when the
vaves splash high up the shore they receive more water than
they would on a day when the weather is calm, These pools
are often disccloured and dirty, with a greenish soum rieat-
ing on them, Yet all dbut the very highest pools, which are
apt to dry up completely between spring tides, contain a fish
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'population. The pools are usually bare with a sandy or

rooky bettom; of the few sea~weeds which grow there the commone
ott,,én both sides of the peninsula, is Porphyra cavensis.

Balanoid pools are replenished with new sea-water to a
far greater extent than are the Littorina pools. While they
are usually out 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 chilefly rocky, although
sandy pools do occur to some extent, especially in certain
localities, At Sea Point and other places on the West
Coast a great many shallow pocls are found in the lower Balan-~
0id region whieh hgva sandy bottems and rooky walls, They
eontéin a plentiful growth of algae of which Ulva lagtuca 1s
the most common. Iseaace(1937) considers that Ulva Jagtuea
is a dominant spesies in the upper rock pools. Other
common algae in these pools include various spesies of
Gizgarting and Codium. Beneath these algae are concealed
numbers of fish,

The pools of the cochlear zone and sublittoral fringe,if
they are of any‘tiso, usually have an opening intoc the sea |
even at low spring tide, Many of these pools are more corroet—f
ly gullies, which cut aeross the zones even as far up the shore Q
as the lower Balanoid zone, so that often no hard and fast lincfé’

ean be drawn between the various zones, They support a rich f
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and varied plant and animal community, details of which are
given in pmpers by Eyre (1939) and Bright (1938), of the
East and West sides of the Cape Peninsula respectively.
These papers form part of the worlk done under the direction
of Professor T.A. Stephenson(1939), (194k4), (1957),;on thsv
intertidal zone of the South African coast.

2. Methed of Work.

Fish, form a collector's point of view, differ sharply
from practically all the other membersZan intertidal community
in that they are very mobile and do not stay in the same plaee
t0 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 what
he does possess is a fair sample of the fish fauna, with re-
gard to size, sex and numbers, which are present in that lo-
eality at that time,

Consequently the method cof work sdopted was to select
two points on either side of tha‘cgpo Peninsula and ealloct
there at regular intervals, obtaining by this means a fairly



-
representative sample of the #ish fauna at esch of the two
Places throughout the year, and, in addition, visits were
rads to variéul other points within the area limited by
these points, with a view to obtaining information as to the
distribution of various species, both in False Bay and in
the colder Atlantic vaters 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 méb 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
Goblus nudiceps. This voraclious inhabitant of the intere
tidal zone is & characteristic frequenter of large pools
high up on the shore, where several specimens of all sizes make
their headquarters under a particularly large and immovable rock,
or in intric;te underwater tunnels and small saves formed by
piles of large bwoken rock, to this inaccessidble refuge the
larger and wilier specimens make an instant retreat at the
slightest sign of danger, so that i{ is preactically impossible
to net any bdbut the smaller specimens, But a baited hook left
in the wvater 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 successfulj 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 rade in a note-book on the
spot, The fish were usually put into a 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.,e. 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 specles come
prising the population, their habitats, food and the gonation
vwhich they exhibigs Thelr reproduction has heen studled 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 acocount of the intertidal zone at 8t, James, with
full notes en all the marine bista except fish, and a dcseript«
ion of the rocks, i1s given by Eyme (1939). Similarly a des-
eription of the conditions prevalling at Oudekraal, a place
typical of ,the West coast of the Peninsula, is given by
Bright (1938),

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

Each of these places possegses 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 oeccur in False Bay. In addition,
there is a large component of the fish fauna which 1is common
to both sides, and some of the eommonest species can be number~-
ed among these, Others,however, while faifly common on cne
side, are scarce on the other., Such a speclies 1s Clinus
sguminatug, which has been eaptured on s everal occasions at
Sea Point, but only once at 5t, 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-
ﬁected,_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 Bouth Arrictn coast as a vhole the division between
cold water and wvarm water 1s very marked in the region of the
survey, but the distinctness falls awvay to some extent when

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

bden ascertained.

The facts given throughout this paper with reference
to distribution, zonation, habitats ete., refer solely to the
position as ;t oceurs in the intertidal gzone at low tide oniy.
The reasons for this are threefold:

| a) The whole of the rone is ordinarily accessible
at low tilde only.

b) All the previous Uari whiesh 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
plcture, with regard to fiah,vchanges to a marked degree at
high tide. Not only ;re the fish able to move about when the
zone is completely covered with water, but forms which inhabit
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the sublittoral and which are seldem 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 1s at low tide as a
basis, then, it was noticed &t both main collecting areas that
the fishoi to be found there appeared to:fall naturally into
three subdivisionss

a) Fishes which inhadbit the intertidal zone permanently.

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

| ¢) Fishes which cannot ecorrectly be called inhabitants
of the intertidal zone, and whose presence there is cauzed by
abnormal conditions, such as the onset of cold currents, storms

ste,

These include the typical inhabitants of the intertidal
rock pools, In general they are comparatively small, sluggish
forms, living in rock crevices and eavds and among seasweed,

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, Thé fins are often irregular and have transe

parent patches to suggest the fronds of sea-W80d, and there are
darker lines and patches about the eye for the purpose of conw



cealing that organ.

«lle

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, pmeferring, at low tide at least, to stay in in

one crevige or wveedy rock,

When they do move, this is usually

a dash from one rock or patch of algae to the next,

Chief}y smong 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
what would be axpected, since fish of thec habits deseridbed above

are the type among which it is most probable thad endemic forms

- would be

b ¢ O'Ilnd.

Of the twenty~one specles 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
cottolides
robustus

anne
venustris
scuminatus
brevieristatus
dorsalis

capensis

Where Found on this Survey
Ubigquitous
Ubiquitous

West coast

. West coast

West coast
upiquitoun(rara on E. coast)
West coast
Ubiquitous
East Coast
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8pecies - Where found on Survey
Myxodes fucorum East coast
Myxodes mus East coast
Nyxcdes braneh;?phalus East coast
Myxodes heterodon | East coast

o It will be seen that of the thirteen Clinids listed

»; five here were found only in False Bay, four were found on
boﬁh sides of the Peninsula and four were found only st Sea Point
- some specles, suech as Clinus zghgg;g;,gcggggg;g and Myxodes
heterodon, are probably present on both sides of the Peninsula
but escaped capture except as stated, Otherwise this list
confirms the lateral distributhem given by Smith (1949), with .
the exception of {brevicristatus, hitherto found only in False
Bay, It is perhaps noteworthy that while Clinus species in
general occur on both sidos of the Peninsula or else on the

West coast only, Myxodes species wers found only in the warmer:
vatdrs of the East coast(see remarks on Lateral Distributions ).
0f the 28 species of South African Clinids twenty-one have been
found in this area(Smith 1949), Of these five are extremely

rere, having only been found cn a few occasions, These five

specles are Clinug pavalis, Clipus brevicristatus, Clinus lati-

None of these were seen or caught with the exception of Clinus
Drevigristatus, one specimen of vhich was caught in a Cochlear
pool at Sea Point., This curiocusly locslized 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
aplatus, which is knewn frem Sea Point,
%. Ihe Temporsry Cempenent.

These fish censist chiefly of those whose young are to be
found at the upper levels but wvhich do net live there all
their lives. They are mmong those vhich are described as typie
eal litteral fish, but which in their adult genditien invade the
intertidal zene enly at high water, when the zone is more or
less covered with water, and which are seldom or never to be
found in the low tide rock pools except in their juvenile cene
ditien, Thig category embraces mest of the shallow water
rogk-frequenting typca;'nepaiea caught in this survey ares

Family Sparidae

Pamily Coracinidae
Coracinus canensis
Fanily Tachysuridae
Zachysurus fellceps
Yanily Mugilidae
Mugil sp. (probably Liza ramada)

All these make their appearance (as juveniles) 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 heast, is
predominatingly vegetarimn, although in later life many, such
as Diplodus sargus, are omnivorous. These Jjuveniles often
fore part of the food of fish permanent to this zonej small
Mugil up to 4 om long have been found among the stomach cone
tents of bdoth Clin » and Clipus cottoddes.

This component, though forming a welledefinied and stable
element of the fish € the intertidal sone, is none the less
~ somevhat 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 species during the summer
months, thaugh specimens of Diplodus sargus have been seen in
the pools once or twhee during vinter, They are not nearly as
abundant as they are in summer, and are generally of larger
size, indicating probably that these are fish spawned during
late summer which have stayed in this zone longer than their
companions before finally leaving the rock pools for the sube
littoral.

In the second place, there is a greater number of
larger fish present in the intertidal zone at low water at night,
Fairly large spacinehs of Dinlodus sergus and other typical fish
of the rocky sublittoral meke their vay up gullies and pools in '
the cochlear zone and sublittoral fringe at night, provided
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that such gullies and pools hav®immediate access to the open
sea, These have at no timi been observed in the same gullies
ané pools 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 epring tide, & specie
men of Diplodug sarsug 235 mm in length was captured by hand
net at about 9 p,m. of the night of 24th June, 1549, and several
others of the same size and largsr wers observed in the pool.
Fish of this sise have never been seen in the pool during the
day, the largest Dipledus caught here(on a tiny hook§ during the
daytime measuring about 100 mm, ‘ \

In general, there are many more bigger ﬂish; bdlonging to
both}thu intertidal cauponénts, seen at night in the intertidal
:onéfsﬁrins the day, With regard to the permanent component,
this is particularly true §f those fish which, whilé well re~
presented in the intertidal zone, have & range of vertical
distribution the lower limit which is well below the sube
littoral(see remerks on Zonation)., Such fishes are for instance,

Xx The larger

¢ The larger specimens of these are seen and captured during
the night than during 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 dsy. In the first place, fish, be-
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longing especlally to the second, impermanent category, are en-
couraged by the darkness end quietness to r emain much higher
up the shore during low tide at night than they would during
the day, Possibly they cannot sees at night how narrow the
eonfines of the pools are in vhich they are remaining, Secondly,
many larger fish, even if they are always present in the inter-
tidal zone, do not immediately vanish into a hiding place or
into the open sea at night as they do during the dey at the
approach of danger, but remain where they are, often dazszled
by thoAlight of a torch, and are thus more often seen and more
easily caught than they are during the day, Many of the larger
Clinids especially are frequently very wary during the day and

are much less 80 at night,

This category is unimportant from the point of view of the
survey of the fish of the intertidal zone. Par definition it
embraces practically every type of fish life in the sea which
may be a very occasional visitor to the intertidal 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 was
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found in a cochlear gully at low tide and the 8hark was stranded
by a wave 1in a shallow pool in the same area. Both these fish,
as fas &8 could be observed, were in a healthy ccnditinn with
no parasites or marks of violence upon them, The shark was
stranded on a very rough dsy with a particularly violent South
Easteily gale blowing, -

IIT. Epecis] Aspects of L he Survey.
I. Abundance.

Mentlon has already been made of the faet that accvrate
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 vhich counts of limpets or other
more or less sesslle inhabitants of the intertidal zone can be made,
Morevver, 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, =8 even the most sluggish Clinid or Goby is far more
mobile than the mverage mollusc, and is capable of travelling
fair distances. Th¥s in a pool in whieh on one oecasion 13 small

Contacaed

Clinus cottoldes were counted,only 7 Qlinus cottoldes a fortnight

later.
In addition the numbers of fish taken both of speeimens
and species cannot be considered to reflect an accurate view
of the speclies and numbers obtaininéta locality, since certain .

species are relatiyely sluSﬁlsh, easy to sateh and econsplcuocus,
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in contrast to others which, besides being well camouflaged, are
most elusive and agile when danger threatens,

Therefore, while 1t is perfectly dmple is mome cases to
_notice that certain species are very common and others very rare
in most intermediate cases it is 4ifficult to determine the rela-
tive abundance or scarcity of intertidal fish and epithets such
as "r?htively sca¥fce™ or "comparatively common™ shiuld dbe used
with caution, In the following table an attecmpt has been made
to list the intertidal fish of the permanent component in a de~
‘ereasing order of abundance, with the commonest at the head of
the list, and, while it is hoped that bhis reflects the position
ui accurately as possible, future work may well alter the posie
tions of many species on the list,

Table IIX
1. Clinus cgitolides
2. Gobius nudiceps

3. €linus superciliosus
4. Clinus dorsalis

10. m_mm
11. Myxodes hieredon



It should be noticed that this list hes been drawn up with
the emphasis on the number of individuals present in the fish
population rather thun the different species which occur,

The two are not always proportional., For instance Clipus
gapensis is rﬁl&tivoly abundant as a specles, 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 {linpus suner-
giliosus in it, with a like mumber of Clinus cottoides, and

a smaller neighbouring pool wikl contain eight of these species
and five Muraenocclinus dorsalis, dut no Clinus garensis.
Throughout the infvoy it has been noticed a given area in the
appropriate zone contains three to four times as many Clinus
|8, though both species commonly

occur in that area, It therefore follows that, other factors

being equal, the eeolggiul effect of Clinus superclliosus 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, gapensis ococurs most abundantly, since the vertical dis~ V
tripution of this fish is more limited than is that of Clinus
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guperciliosus, which cecurs over the whole intertidal zone with
the exoeption of the highest levels,

Statistics on the abundance of fish in the intertidal zone
are likely to be lsast accurate in the case of those whose uppor'
levels of vertical distribution are in the levels of the low
tide mark, A cunning fish which lives in or about the sube
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 1s apt to get a
aisttkon impression about the numbers of this species which are
present, A case in point 18 that of the two fish Myxodes mug and M

eroden, both stated to be common inhabitants of the

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

Yet faor more Myxodes mug were caught on this survey than
vere Myxodes heterodon, While M, heterodon is probably the less
abundant of the two the lnrge discrepancy in the numbers caught is
probably due to the fact that Myxodes heterodon is by fap the
most agile of the two and it therefore escapes cdapture easier than
does Myxodes pus. On visiting the perpectually submerged sube
littoral, Just below low tide mark, with a diving helmet, speci=
mens of M, heterodon were occassionally seen crawling about on the
rocks near seaweed by means of their pectoral fins, ©On

danger they darted into the waea(mm‘iﬂgﬁm) and 'nn:llhed.

ux;gggp pass, stated to be common, has entirely escaped capture.
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It 18, howvever, probably relatively scarce as far to the
south ef False Bay, It is not an easy matter to determine
oz@atly the relative population strength of the fish,

The abundance of the fluetuating component is striclly sea-
sonal, arriving at a climax during the summer months and dwindling
almost to zero in the winter., These fish are also not confiined
to one loecality to nearly the same extent as the first component
is, being influence by the tide and to a great extaht, at least
in their very early life, by the curreat. They also disperse
over a wide area of the shore at high tide, thé number that are
left in pools at low tide being probably a matter of adeident
to a large extent, Though these fish do, in their juvenile
atédia, 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 current
on their disperssal. | '

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 Speeics
which make ur this component, and cannét give any ides of the
actual numbers of fish present and of their effect on the inter
tidsl community, Matters are also complieated by the fact that
though these fish are generally much easler to identify at sight
than are most Clinids they are usmally difficult to catch as,
added to the faet 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 sxld low tide,and fish readily
escape ghrough these openings into the sublittoral when hunted,

In addition to the specles listed in the section on the
Temporary Component the following two speoles were noticed‘aa
being present bmt specimens of them were not caught:

Family SBparidae

Riplodue trifasciatus

Family Tebraodontidse

Of these seven fish the two species most likely tokbe pre-~
sent in the rock pools at any time during the summer months are
the Blacktail(Diplodus sargus) and the Zebra(D,fasciatus), These
are th: most abundant and regular element, often cccurring in
‘small shoals in the proportion of 10~15 Blacktail to one Zebra,
The others are more periodie in thelr occeurrences, but becoming
very abundant on certiin days, particularly in the case of the
mullet, small individumls of +hich occurring in large shbals at

certain times, Juvenlle Galjoen(Coracinus capergis), and
Hottentot(Pachymetopon blochl) were never abundant in the inter=-

tidal zone but werecoften present in falr numhers in the immediate
sublittoral fringe, young barbel(Jgchvsurus fellceps) were often
to be seen in the imtertidal 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, Reproduction.

The data accumulated in this seation refers only to fish
found in the first component of intertidal fishes, ie¢, those
which are to be found in this area at all life stadia, Of
these the predoxinant group in the avres in question are those
fishes of the family Clinidae, many nmembers of whileh occur
fairly commonly ém both sides of the Peninsula.

(1) The Family Clinidse

All members of this fanily are viviparcus, and fertilis~
ation is by copulation, for whioh purpose the males have a dige
tinetive intromittent organ which provides z ready menzs of telle
ing sexes apapt, |

The awount of young produced at a time varies in the differe
erit genera and also with the age of the fish, Each species
has & different minimum size at vhich spawding takes place for
first time, Judging from an examination of specimens cf sll
sizes at different times of the year, the firet spawning appears
" to take place during the second year of growth, The following
list tabulates the minizum size at which gravid fish of warious
~apeeiaa\were found, the largest gravid females that were daught,
and the weight of the ovaries in each case,

Species Minimum size Oonad ‘iMaximum sigze Gonad
(om) wifoh) _(mm) ~
| Casupereiliceys 112 165 158 6975

¢. cottoides 61 100 88 970

AR e

Mamug 65 &o 79 630
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~ In each fish examined 1t‘wns noticed that the eggs and
embryos vere not all in the same state of development, but there
appeared to be two or three different satdia of growth in the
evaries of esch fish, Thus in the smallest Clinus cottoldes,
mentioned above, there were 21 small fish with yolkessaes nearly
absorbed, and in addition there were a number of large yolky eggs
with embryo fish just visible in them, The largest C, cottoldes
had ovaries uhich contained about 70 small transparent fish, with
yolkesacs attached in various stages of absorption, ranging in
sigze from 1 to 15 mm in length, the largest havinghyolk-sacs
attached, 1In addition, the ovaries contained about 100 eggs
of various siges, ranging from small black dots to yellow globes
about the size of pin's head. A Clinus supercidiosus 145 mm
zon;:with gonads weighing 775 mg contained 38 wedl-developed
young fish from 9 to 11 mm in length, as wvell as about 80 eggs and
very young fish, The largest C, guperciliosus, mentioned above ,
contained about a hundred young fish, the largest wf which, 16 mm

" long, was transperent yet marked with faint dbrown bers and blotches
like its‘p#rent. A similar state of affairs was observed in the
case of Myxodes Nus, =«cept that in this case the young fish and
.ﬁkzs, though large in size, vere fewer in number, there being usually
about 20 embryo fish and about 60 eggs. The largest unborn fish
found here measured 204 mm in length, and though transparent, was
faintly pigmented with brown in typlecal F, mug style. Several

of these fish had ovaries in which vere one or twe fish 20-21

mm in length, These young, if ftmoved from the ovary of a freshly
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killed female an&‘iiberatod in a bowl of sea vater would swim
.about in a perfectly normal fashion, If they had been left
undisturbed, these .fish would nndaubtodly&g§quned thepyse larger
fish within a few days, long before the other fish in the ovary
were sufficiently mature for bigth,

This evidence points go the faet that the 611nid§e do not
have only one spawning period, but give dbirth to their young sa
few or one at a time at intervals, The number of young dborn at
a time is probably eight to ten in the case of Clinug supercilio=-
gus, perhaps a few less in the case of Clinus cottolides, but

o s in all probability, gives bikth to only one or
. ‘two young at a time, GOllehrist and Thompson(1910) record that 2

were born in the squarium at 8t., 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, singe they are all viviparous,
This interesting aspect of the dreeding hadbits of the Clinidae
gsould easily de verified in an aquarium.
Tines of Spawning. |

Very small Clinids are siureo or absent from the rock
pocls during the colder mogths of the year, but fair quantities
were sean from abbnt November onwards, In the summer months there
are large numbers of small Juvenilea,‘ranging in the case of

Clinus superciliosus from about 4560 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 early 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
K _ '
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 go-
pads wers insufficient te draw any but the most gemeral conolusions abeut the
times of maturity of testes. In general, hewever, it was found that 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 (Gonad Date Wh of Gamd Date x?e of Gonad
fish vgt. ish Wgt

March 147 um 710 mg March 65mm 140 mg May 62»2 GOmg

Mareh 167 270 Kay 9 200 May 67 120
May 168 310 May o 230 May 5% 70
May 195 555  Jume 89 160  Dec 98 25
May 170 240 Nov 88 140

June 190 W65

June 200 290

June 21 610

Ag a2 wag

Oot 138 760

The results from this table indicate that sexual maturity in
sale Clinids ocours mest often in wintery e.g. 10 records of maturw
ity in male G, guperciiiosus six cccur during May and June, Ko
“eollecting would be done during July and little in August; unfortue
nately these months are probadly the nmost important from this point
of view, Breeding, however, probably continues, though to a
lesser extent, well into the summer, as vwitness the exceptionally
large Myzodes mug with ripe testes caught in December,

~ This data 1s not sufficiently oomprehensive for definite cone
slusions as to time of breeding to be drawn from them, as ine
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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
(am) (mg)

May 180 2100

Fedb, 131 1990

Feb, 204 6120

Thus of the other members of the permanent ecomponent

for one probadly always moves into deeper
water to spawan., Another which probably also does so, in this

area at least, is J

Enutus, since eggs of this species
are recorded dby Gilehrist (1916) to have been dredged up in the
shell of a barnacle,(probably{Palamms maxillaris) in nine fathoms
in the month of November. (Gobius nudiceps has never been re-
corded from deeper water, and it is ppobable that the eggs are
laid in the underwater caves which this species frequents high up
the shore, The eggs have been described by Gilehrist(1916)
troai specimens depositied on the glass front of an aquarium
tank,
3. Feeding hablts.

(1) The Permanent Component

With very few exceptions the specimens of all the speciles
of this component were found to be ucrcicopic feeders and carnive
orous, The chief exceptiom to this was that Ulva, probably U.
lagtuca, wes found to be present in the stomach of spacimens of
Gobius nudiceps eéx several occaslions,

Gobius nudiceps.
It {8 not known vwhether the [[lya found in the stomach
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of this species was swallowed as. food or for the sake of the micro-
scopie organisms whiah may have bgon adhering to it. This species
when aaught, usually had nothing in its stomach and on the other
occasions had a mass of unidentifiable remains. Though many of
the intertidal fish will eat practically anything that comes their
way, Goblus nudiceps appears to be more of 8 scavenger than most,
More awphipods were found among the stomachs contents than any
animaltbed, but one animal had swallowed a fresh leg of
Cyclograpsus punsctatus, This fish was caught in a pool in the
Litforina zgone in which several specimens of this wped vere also
present, It had never bcen observed, however, that Gobiles
attack healthy specimens of {yclograpsus 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-
1y eninivorona, but, possibly because they do not usually ocecur
s0 high up the shore as the gobles do, their diet appears to cone
sist of fresher food, Practically all types of animal food is
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 e stomach contents of these fish it can safely
be said that their main natural food consists of amphipods and
dsopods,



The roilawins table gives a list of the commones amphipods
and isopods Pound in Clinid fish:

Zable Y11
Amphipods
Species Found in:
Lysisnassa sp. Clinus dorsalis
Paremosra capensis. : Most species
Ceradoocus rudbromaculatus Clinus snpercixosus;ﬁacottoidcs
Cymadasa anstralis Clinus supoi&iusqu |
Hyale spp. Myxodes mus, Myxodes Spp.
Caprellids Myxodes spp.
Laopods
Circlana spp, . Clinua acuminatus
Ce¢ dorsalis
C, cottolda

Exosphaeroma spp, C, acuminatus
, C. cottoides
Cs supercilosus

Paridotea spp. Particularly Myxodés spp.
‘ Clinus sppercilosus

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

vere ever found, but all of the specimens which had any reed in
their stomachs contained molluscs, so that it appears that various
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xinds of molluses form the main food of this species, The teeth
of this £1sh are much larger and stronger than of any other spesies
of tg‘etmrﬂw. component and they can therefore deal with
hard shelled animals better than other members of this component,

The table on pages 23, 3L 3¢ gives a 1ist og‘ the storach
contents of 60 fish exanined of 4 gpecies, Not gll the fish
exarined are listed since a great many had empty stomeches

Spesies Date isphipo Isop Fish Worme Jsllusos  Barnsele  Other.

S May

tex

" June Pareshinus
" s‘pt‘ Mw
" Fabs

" Fabe

L . m x
" s.ﬁ. X
" Ost. x




Spe¢ies Date Jsphi~ Isow Molluses Bs{uch Other
ogs

" Naz, x x

" May 3

» Vay x

" May x limpet x

. Uay = x

et June x =

4 Bept, x

e Sept, = ]

. Bepts

" Sept, x x

. 3‘?" x x

DoEm ot -

' 'Y x %®

. ooty = x

o Lov, = ®

" Yov, 4

" Bov, x

. Novs x

- Nov, x

2 Fad, 3

L Feb, x

. Feob, 7 x

. Feb, x %

» Fab, 3 ] Iinget

- Foby = ‘

" Feb, x [

" Teb, x =




R
Spesies Date Japhis Iso-: Fish Vorms lisliuses Barmmecle Other

pods  pods legn
i G ‘

x . . 63 ma

: ‘Mi x

a 3

2 . 2

- L 4 n

- "

- ;o g -
- B

. Bogt. x Gastrepod
. ey Helsien
- . x 2 Hereid
" Oat, x
% [ ] = x
- v, 2
. - x x
b Fob, 2 X
b - = =
= ‘3 x
L ] ”» ‘

» » » 3
T " s

i 2

» » =

AN S

TOTALs 40 22 4 -3 n 10 4

(For all 4

spesies ).
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It will be sedn from the preceding list that of the 6@ fish
examined, 40 had amphipods in their stomachs. The only specles
from which amphipods were consistently absent was Chorisochismus
dentex. Isopods were present in 22 of the fish, ¢, deptex again
being the sole exception, In 4 cases fish were present among
the stomach contents, while 5 of the fish examined had worms
pmenent among the stomach contents. Molluses were present in 11

ctéés; all five of the

listed, which were

the only ones whose stomachs were not empty, eontained molluse
remains, In 10 cases the thoraeic appendages of barnacles were
found, but these all occurred in a single species, viz, Ca gottoldes.
These appendages were all solid and fresh, and 4id not appear to be
casts, so it seems thal C. cottolides has the rather unpleasant habit
of biting off the limbs of barnacles as thess are protruded out of
the shell into the sea, Other animals found among the stomaeh
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 toadd to this 1is%, showed no difference from those
ulrea¢y menéioned, and amphipods, isopoda and molluses predominated
in their stomach contents.
The four species dealt with here are fairly typical of the
zon§ as a vhole, and the three Clinid species indicate well the
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relative difference in the feeding habits of the genus Clinng

and the gemus Myxcdes, 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 solely of amphipods and isopods.
TheAfoed of the four species asz a whole as represented by the
62 specimens listed is analysed graphically in Fig. ls, and it
is probable that the samé proportions of food is to be found 4in
any other cross-section of the permanent component, The pro=
portions of various types making up the food of each individual
species, as shown im thé list, is graphically indicated in Fig,
1b-§. If the food histories of all the species making up the
permanent intertidal fish population were known and washed ocut
the results in general, would probably be very similar to these,
with the only exception the faet that Gobius mudiens 1s known
to eat seaweed on oecasion,

&) The Size, Habits Etc., of the Prey,

In general the sige of the animals eaten varies with the
siag of the fish, This is partly due to the size of mouth and
stomach of the predator§ while the mouth is large the stomach is
relatively small, It i3 probably due to a greater extent to the
fact that larger prey, especially In the case of fish and molluses,
is too 4ifficult to catech in the one eése and too difficult to ree-
move from the rocks in the other, for a fish of a given size,

Of the fish that were eaten one C, superciliosus 62 mm in length
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was found inside another which was 189 mm in length, the only ease
‘of cannibalisu found., Another(guperciliosus 95 mm long contained
two small Mugil sp. 32 and 28 mm in length. A B._gotioides ecaught
on the sanme day, measuring 91 mm, cohtained on Hngi}man 28 mm
long, Finally a thx;gggﬁ;gmna_ggnigl, 224 mm long, contained
uraepoclinus dorsalis each about %0 m in length.
Tha staple diet of §, dentex appears to be molluses, ﬁhich

are usually swallowed whole with the shell uncrushed. They are
usually limpets of small size, the largest beinéi&lnhgnﬁgzgnggg
flexa 14 mm long. It is probable that this fish, though it has
fairly strong teeth, has difficulty in removing limpets of larger
gize from the rocks, The largest limpet found in other fish
vas three specimens of Diodors mutgbllls 12 mm logg found in a
€linus superciliosus 168 mm in length.

Only five worms were found among the prey of the fish listed,
four being found in Clinids and in C [
five vorms caught two were errant forms, one being Platynerels
dumer-erili« The other three were tublculous forms, ineluding
8 found in the sucker~fish, Oeccaslonally a

worm of some length was found to have been swallowed, such as a
nereid, possibly Platvnereis, of 69 mm length, which was found
of total length of 86mm, This

was of course posslible because the worm was colled up in the

stomach j g manner impoasible for a fish or a gastropod,
al}
‘Seasurchins were found only on three occasions and heth
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were very small, the largest measuring 7 mﬁ in diameter acronigghc
dise. '?’ .

In general, with the exception of normally small forms éﬁeh
as amphipods, most of the animals found to form the food of tﬁe
permanent component of the intertidal fish were Juveniles, lnd‘tho
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 aaphipods, most of microscopic sise,

(ii) The Temporary Gomponsnt

Not so much data on the reedingAhabits hes beensccumilated
with regard to these fish. All the Bparids caught classified
 when adult as omnivorous, have been found in their juvenile
stadia to be chiefly vegetarian, as far as could be judged from
their stdmlcﬁ contents, since thepe were invariably packed with
lea-vood, some species of Ulva predominating, No form of animal
life was found in these stomachs, although these little fish
bite eagerly at the flesh of Pyura stolonifer®and molluscs if this
@5 thrown among theam in a roek pools Two specimens of Tgghygurys
fellicepg, 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,

., Zonation.

| 8tephenosn(1936) discussed the zonation of limpets and

Bokenham and Neugebauer(l938) wrote & paper on the zonation o cere
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‘tain gastropods, but nowhere dvring the intertidal coastline sure
vey 15 any reference rade to the vertical distridution of intere
tidal fisnh with the exception of Ey»e(1939) who gave the subject
brief mention, 6She wrotes

"The channels and rockepools at 8t, Jares are sbundently
supplied with enall fish, In this survey little attention has
been given to them, but so far as I have seen, three species are
conroner than others, and exhibit a certain zonstion, The
mottled Ggpbins nudigeng frequents shallow sandy-floored pools,
inszhore or at fairly high levelsy the variegsted Clirus supers
giliosug occupies poole rt ldwer levels; and the sucker-~fish
Chorisochispsu dentex 1s often to be found adhering to rock sure

faces in the lowest regions,® (p.295).

| Eyre was righty at low tide & derinxtc zoration can be obe
served, not only of the three fishes that she rentiens, tut also
of most of the other memlers of the permenent compomant of the
intertidal fish, To some extent oniy the uprer limit of vertical
distribution can de cbaorvaﬁs Ce supereiliosus, although 1t 1is
to Y& found at "lower levels” as indicated by EFyre, also ocours
&t low tide rark end to sore considerable distance helow. It is
not known where the lower linit of vertical distridation is for
this species, dbut it has been seen at a depth of 12 fect below axe =
treme low water of spring tides and very prodably occurs still
deeper than this, This spscies, 1naidantally, apprears to have a
wider range of vertical distributicn than any other member of
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this component, |

The vertical distridbution is also linked up to some extent
vith the habitat preferrsd by different species, For instance,
the tvo fish Climma dorsalls and AR.Gapensis are found only
under stones and among coarse gravel and dfoken shells in the
bottom of pools, and specimens of this fish oscur in pools which
offer tb&i type of shelter even though the pooles may be situsted
quite high ﬁp the shore, 8ince shingle of this nature is commonly
cast by wave aation fairly high up the shore, and poolé in the
Coechlear and below have a hettom composed wither of solid rook
or with one or stones large encugh not to be aflfested by waves,
it follows that these fishes are most commonly found in the
Balanoid zone, vhere a substratum most to their liking 1s most
generally found. The lower limit of the vertical distrijution
éf e dorgalis appears to be a little higher than is that of G,
gARnenais, whiah has alsc been found in the upper Cochlear, but not
lover, It is stated (Smith 19490) to occur also in deeper water,

In the third plage, it has cormonly dbeen found that the upper
limit of distribution of a species 14 likely to contain s bigger

proportion of younger fish than the areas lower down. The whole
area does contain adults of the species dut these are most plentie
ful, relative to the samount of juveniles present, lower down the
vortical range of species, This is especially noticeadly in
spegles with a wide range of vertiocal distridbution, suah as

Clinus superciliosus. MHost of the largest specimens of this
species frequent the sublittoral, or deep veedy gullles and
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channels at low tide mark, ready to slip inte the'sea ir danger
threatens,

The following 1s a brief account of the zonation vhich was
found to occur with sixteen different svecies belonging to the
permaenent 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, Cllpus vepusirls and Clinus brevicristatus, are based
on records éf one specimen only, and therefore cannot be regarded
as definite, It is unlilkely, however, that the fish habitually
oecur highor up the shore than the leocalities given, The highest
point at whieh ¢linus robugtug was found is given; this specles
was net again found in the intertidal zone but has bee caught sev-
eral times from the sublittoral,

It can be seen from the grarh that the highest occurring
-fish ia Jobius nudicepgs. This fish occuples all pools in the
Littorina zone whieh are periodicelly refilled with sea water,
even though these may not be reached(emeept by splash) by the
high water of neep tides, COccurring nearly as high d4s Clinug
gottoides, but the lover lémit of this fish occurs slightly lower

The ‘run'os" hmib of Chinus S«gg cliosus s in the u“w Ba‘tndud,
down, in the lowar Ralanoid., but it reaches its greatest abundance

in the lower Balanocld and continues downwards in numbers throughout 1

ae found on\—»t Aqt‘ﬂj lover down  but, while. ¢ dovsalis

the intertidal zone. Cllpus gapensis and {llous dorsalls J1s
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considerably more abundant in its zone, G, capensis has e greater
vertical distribution, It has never been féund below the upper
Cochlear in this survey, but its range has been extended inte the
sublittoral following observations by Smith (1949), Choriso-
gn;gggg_ggggggkoccurs next highest on the shore, but this sucker
fish 1s uncommon until the Cochlear is reached, where it occcurs
with uniform abundanece 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, thoungh @, acuminatug has been found below
thie, , |
' The f1sh 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 1s oéen to the sea, and most abundant
on the seaward side of ledges of rock in the sublitt§ral fringe,
they all occur also below this level in the sublittoral, so that
thelr lower limits of distribution cannot be determined. The
highest of these is des hete y Specimen of which was found
in an upper Coshlear pool, The most abundant of these is Mgxodes
nus, which is commonly found in the Cochlear and below. Myxodes

Bucorun and Clinus brevieristatus have also been found fairly high

in the Cochlear, but ) ephalus, Blennius cornutus and
Vglzggg*zggggggg 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 habits of the fish
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and the habitats it frewuents, and this aspeet of the ecology 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 s&lmost every imaginable type of ecological niche,
There are at the Cape no species which hep or skip out of water
or vhich are commensal in Holothurlans or other animals, othere
wise the list would be complete,

he highest pools in which fish life oceurs are populated
solely with G, pudlcepgs these pools are bare and rocky, with a
bottom either sandy or consisting of stones of varicus sizes.
Very large gobles are Ddund only in those pools where adequate
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 (. supercilioszus may occur with the gobies, pare
ticularly if the pool extends down into the Balanoid, These
three specises inhabit the underwater caves and rocky crevices
at the sides of the pool or of large rocks in the pool., If the
pool 1s floored with a mass of broken rock, small stones and
coarse shingle, C, dorsalis will ocecur in large numbers, the
eel-like body of thils fish colling up comfortably in this habie
tat, slightly lower down the shore C, gapengis occupies the same
hebitét, but this fish has never been observed in the smme pool

as_Ge nudigeps, though Climus cottolides, Ga supercllosus and
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poels
Of the $ sposies mentioned, Qo suparsilissug snd fl, seticldse sleo
frequent the resks under weedy the cther three seldem secur nsar weed, and

have eclours to resswble rock not weed, Where 0. gupergilissus snd §. aptieldss

Q*”gngsggﬂggppeeur in weedy pools they are often camouflaged
with brown and ocliweogreen patches so that they are difficult

to see among the algae. They do not however, live among the
algae as oth;r of these fish do, but in this environment their
home 1s on a ledge or in a crevice in the rock with the sea~
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 rock or live on the rock sheltered by
sea~woed, They are the true "klipfish" of the Cape coast,
Another tRype of rocky habitat is uded by ¢
ﬁga&g;, the suckerefish, which clings on to rocky faces by means

of its powerful vantral sucker, Thig sucker is suffieiently
powerful to prevent its being dislodged by the most powerful
vaves and thus it is often found adhering to the naked roeck in
the lower intertidal zones, In these cases it is wvonderfully
camouflaged with mottled brownish colours to resemble 1lts sube
stratunm, This fish also sometimes found in pools under sea-weed
but again the algae is merely incidental to the pool and fish
is always adhering to the rock beneath. In the lower wave=-
washed area a suckerafish is often washed on to a rock by a wave,
vhere it clings for a while, finslly returning tc the sea by anothe
er vave/ggepping off from the rock back into the sea, It can live
for a long while ocut of the water, as much as the interval between
two tides (Smith 1949), |

Other fish which live in chlefly roaly hnbita%a at points

from the lower Balanoid downwards are Q;;ngg~ggnaxgg§ng and
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Ceanne, end to a lwaser extent a» seen in this survey, Blennius
gornutus and Clinus 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 inhabi.
tants of deeper water, but it 1is probablc'that they, too, live
samong rocky enviromment,

The other mambers: ¢t the permanent component are forms whiah
live among weeds, frequently at some distance from the 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 efficiently. They are usually
véry sluggish, and live almost exclusively on thoge very small
animals which abound in the sea~weed which they frequent, such
as amphipods and 1sopeds, As far as their vertical distri-
butxon is concerned, they are exclusively to be found in the
wveedy pools, channels and ledges of the Cochlear zone and sube
littoral fringe.

8uch fish, at the Cape Peninsula, are My

Myxodes Clhinas
¥ o 3 Fie{ 2P ¥i:; ’

yxodes brachtephalus.  Only one specimen of Myxodes heterdon
(syn. Clipus graminls) was found in a pool in the lower Cochlear
containing chiefly Hy

Gilehrist and Thompsom

(1910-, however, record this species as to be found "in weedy

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

vas found to resemble the alga in every detaill, Gigartina 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 Sapgas 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



~i8e .
group, preying upon smaller animals in the intertidal zone and
themselves being preyed on by larger forms, not belogging to
the intertidal Sens proper, but coming in from the deeper waters
- offeshore 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 arisesj the duikers(Phal rgX) are stateed by Biden
(1930) to eat kitpfish on occoasion, and no doubt they are the

prey of other sea birds as well, Many‘riah feed on Clinidsy
Biden (loe. cit,) states that one of the best baits for the Red
Steegbras (Petrus rupestris) are kiApfish such lnygzgngg_gnggzr
gdliosup.

The Clinids and other intertidal fish are themselves predators
of many smaller &nimals, as has ﬁaon.soen, and as they are very
nnmeroaa’they mst be a vcry 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 smell animals of the inter-tidal
zone, They are probably the chief predators of amphipods and
isopods, since these appear to be the staple diet of all juveniles
of these pesies with the solitary exception of Qhepisochismus

denteXe = They form a large percentage of the food of most

of the adult fish, vhile the adults of Myxodes species, such as
Myxodes mug and Wm, 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 econcealing 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 cemoullagoed 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 sublitéborsl, but

also to the very numerous amphipods and isopods that oravl on
the algae and vhiech form the almost exclusive food of this species,
(Fige. 14).

The most abundant single speciles of 1ntortida} fish 4n the
Balanoid Eone 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 is
likely that this species exerts a aedénsiderable influence over
tiie numbers of barnacles prosaut,iand must be ons of its chief

cncnios, a8, even if the darnacle does not die from shoek oy

starvation before the legs are rogcnaiated, its normal activities
such a8 rate of reproduction and rate of growth must be considere
ably retarded. |

‘Porhaps to a lesser degree the sucker«fish and larger Clinids
have some influenge over the numbers of gatropods in their area,
and Glinns aupersilicsus and J fﬂT*?A.p. apttel
added to the already mmerous predators of juvenile mullet and

other young fish,
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Bome remarks on the lateral distribution of the intertidal
fish found in this survy are in place here, sinee this distri-
bution is of interest in two respects, First, the question arises
as to how 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
major portion of the Cape intertidal fish, are cleerly divided ine~
to ecological subegenera, the yuestion arisos’ns to whether there
is any geographical replacement of species groups(Artenkreise)
#3 of subspecies (Rassenkreise), A great deal ﬁorc, however, has
to be known about the relative abundance of individuals of differ-
ent specles, and of the ecology of intertidal fishes, before these
questlons, particularly the second, can be answered with accuracy.
As Stephenson, (1544) points out, the extreme distribution of a
species does not give a complete idea of the ecological effective=- |
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, a2 few individuals of & species may de recorded from a
locality dut 1its ecologieal effeset on the population ss a whole
at that point will be negligidble, 1Its place in the ecological
scheme of things will have been taken by another species.
Further, the study of a number of specles in one ares gives no
idea of thelr distribution round the coast, so that this paper,
dealing entirely with the Cape Peninsula, is almost useless from
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the point of view of the lateral distridbution of the intertidal
£ish, However, scme remarks can dbe added toc the observations ale
ready made on the subject,

As & result of the extensive work done on the intertidal
region of the South Africsn coast as a whole, Btephenson (1547)
arrives at the result that the intertidal populstion may bde divie
ded into four regions (Fig. %)

1) & subtropioal pepulation of Natal, inoluding many IndoePscifie
species from the North, and a few sndexics. This sestion goes
down the ccast almost as far as Kast London,

2) A warzetenperate ssotion of the South Ceest, owerlapping the
firet section to the North of ite range, and with its purest form
betweenr Cape Agulhas and Algoa Pay, Some represcntatives oeecur
on the SoutheWest side,

3) 4 cold~temperate section with its headquakters on the Southe
West coast, finally overlapping on the tropieal West Afriean fauna,
and extending in diminished form East of the Cape approximetely to
Cape Agulhas, ‘

4) & eertain nurder of species ocour t'oui:d the whole coast and are
thus common to all three of the above populations,

The intertidsl populatiom of the Cape Peninsula occupies in
many vays an intermddiate position. The vestern part in the nain
belongs to category 3, wvhich also is well represented in False Bay
to the Bast of the Peninmula, VWarm-temperate specids are alse to
be found in Falss Bay, particularly in the Rorth~Western corasr |
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of it, between Muizenberg and Ksalk 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
severe check and warm-temperate species are found. Here also
was done most of the colledting of fishes during the present supr -
vey.

Smith (1946) has collected Clinids and other intertidal fish
very extenzively round the SBouth African coast, and the very vale
uable results from this work have been commented on by Stephenson
(1547), 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
19#6‘position to some extent and the data of Clinid distribution
as given dy Bmith (loe. cit.) iss B are known from short stretches
. b cosstienly {mainly SeutheEast coast); These ares Clinua brevi-

sristatus, C. agilis, . helenss, . lativennis, Mymedes stells,
Smutoclinug retundifrons, Clinoporns biporosus and Renopoclinus
kggh;; During the present work it ham been found that Clinus
brevigristatus. previously only known from False Bay occurs also
in Table Bay, 2 oseur solely in the cold~temperate zone, vix,
Clinug apng and C, aguminatug. 3 are subtropical, namely Clinus
woodi, Myxodes mentalis and M, laurentii. Of the remainder 3
ogcur alnait right round the coast and thus belong to category 4,
josus, Cs dorgelis and Myxode
The remaining 12 belong to the SoutheBast component, namelys

Theio are Clinus




Mafucorum, N.mms and ¥, pave,
When these Clinid distributions are exanined as a whole, this

being incidentally greatly facilitated by the excellent distribution
ehart given by 8mith, some interesting general #icts become apparent,
Smith (1947, 1949) that the Clinidae ocame to South Africa as & ree-
sult of invasions from the South and South-west, during a colder
geological sge than the present, While this suppositisn is pro-
bably correet, the present day South African Clinidae have un-
doubtedly colonized the warmetemperate and varmenr coasts rather
than the colder Southewest ccast, Of the 20 widely distributed
species 12 belong to this warm temperate fauna, as sgainst only 2
cold~tenperate forms, .3 are ubiquitous and 3 sub-trépical,
Of the 8 known from short stretches of coast only one(Xenopocli-
pus kochi) is found in the cold water to the West of Cape Point,
all thebothers being found around the Cape Peninsula or well to
the Bast of it,

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

Bast coast. Two lyzodes specles, M, mentalis and N, laurentid,

both in the subgenus (Labroelinns), are subtropleal category 1

forms, while only one Clinus speciea,(g4_399§;) is known to have pene
etrated North of Durban,

Thus the South African Clinidae are mainly cold-temperate
forms, extending to a small 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 probe-
atly being that penetration iInto the troples becomes increesingly
difficult as increasing competition from Indo-Pacific intertidal
forms such as Blennles and Chromids, is found,

The replacement of one specles by another in the same ecolo=-
gical niche within the range of the Clinidae probably occurs to
some extent, hut insufficient is known about the ecology of the
group for any definite pronouncement to be nade,

With peference to the non-Clinid intertidal fish found during
the survey, namely Chorisochismng dentel, Goblus nudiceps and

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

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



PART II.
Introductory.

The Clinidae have:recently been systematically revided by
Smith (1¢946), who, by a study purely of the morphological diffe
erences exnibited by the varicus species of the group, has divided
them into a number of different genera. The separation of this
highly specialised family of littoral fish imco such a large nume
ber of different genera is, in my vieWQ3ustifiada

It is unnecessary in that the polymorphism exhipited by
every member of this closely related group is so wide from species
to species that most of the differences are not worthy of generies
distinction, As Norman(193l) puts it: "The value of a particular
morphologieal character, whether it be the form of the fims, the
structure of the scales, or the ecolour pattern, differs enormously
in different femilies or orders, and a character which serves to
distinguish two species ofy say, Cyprinlds, may be of suificient
importance to separate twe genera of Cichlids.® (p. 367)s As I
shall show, the only morpholcgical characters of generic iluport=~
ance link up extremely well with the ecology of the group, and
form & broad natural cleavage within the family into two main
genera, with the exception of one or two rare and little-known
speciles,

' Fine gemmrie splitting 1s also unjustified because it tends
to minimige the natural relationships which exist between various

groups of animals, The science of systematics has - vory real
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importance apart from its classificatory value, which is to indie
eate the relations between animals, This iz of extreme importance
in ocologicul,physiologiuil, genetical and evolutionary aspects of
blologys To discover that two obviously very clopely related ani-
nals have two entirely different specific names adds difficulties
to workers in these fields, who, by the nature of their work,
ecannot expect to have specialist knowledge of all the animals with
which they have to deal, This point will be returned to later,

Earlier Generiec Differentiation.

The 8linideae have not been neglected by systematists,
During the past forty years no less than three attemps at classis
fications the S8outh African members of the group have been mede,
none of which are entirely satisfactory, 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
ecologys 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 it quite
useless charaeteristie on which to base generic differences,
The same applies to scale counts, relative body measurements,
numbers ot 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 bewlldering morphological complexity of
the Clinids the history of the systematies of the South African
group has been cne of the progressive splitting of the species
into more and more genera, The first systematiec deseription of
the South African forms, thet of Gilehrist end Thompson(1908),
ignored genera proposed by earlier workerd, such as Girrhibarbus
Cuvier(1817) and Petraites Ogilby(1885), and grouped them all
in the genus_Clinus Cuvier(1817) of the }hnily Blennidae, with
the single exception of Cristiceps wentalls, whieh they separated
as Cristiceps Risso on account of the arest formed by the first
three dorsal spines,

The separation of the group into a family awey from the
Blennidae, well justified by the structure of the teeth, and the
viviparity of the Clinidse as distinet from the oviparity of the
Blennies, as well as other festures, vas done by Barnard(1927) who
divided the Clinidae into three gensra and grouped them, with three
less c¢losely rélated genera, into the family Clinidae., The
three latter genera have been quite justifiably been given family
rank by Smith(1949) and do not comcern the present 4iscussion,
Barnard's three Clinid genera weret Clinus Cuv,, including most
of the forms, Petraites Ogildby, including theee crested specles,
and Clinoporus Barnard(loc, cit.), Baramard created this latter
genus to accomodate Clinoporus biporosus(G & T), with a laterkl
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line of alternate double pores, Barnard remévea Cristicens
mentalis G, & T, into Petraites, which he remurks is “"ssarcely
distinet from Clinus,? He mekes a point, which will be mentioned
again, that the membrane from the 3rd spine reaches the base of the
%th;kit is therefore questionable whether the crest can be described
as Teally separate drom the rest of the fin, In gx;g;lggg; the
first three spines are clearly separate from the rest, His genus
Clinoporus, baped 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 (linus.
As 8mith(1937) remarks there are grounds for generile distinetion
betweenClinid species at least &s valid as those accepted by
Barnard for genera such as Clinoporus and Petraltes. In my view
all these grounds merit subgenerie distinction at the mosts
Barnard later(1935) placed e nevly discovered species(Climmgo-
porus nayalis Barnard) into a new genus (Climecoporus) «lso by
virtue of lateral line differneces.

The group wes agdin revised by Smith(1946) who has differen-
tiated 26 Somth African specles about the validity of which there
is no question, Smith makes the point that Barnard's 4 genera
are arbitrarily defined that there are other genera equally as
ilid whieﬁ have been neglected by him, Smith revived 5 gemera
proposed by clder workers, namely: Cirrhibsrbusg Cuvler (1817),’
Blenniophis Swainson, (1839), Ophthalmelephis Gill (1860),
Blennioglins 6111 {1860) and Myxodes cuvinruaze), 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 speecies to species, such as

B, eotto;dea, and indeed between individuals of the sgme specles,
such as g;;ang_;gnnzgjzingggﬁ$uhich possesses so variable a crest as
“to 1n£uac ﬂﬁlﬂh&iﬂt -and: Thompsgn %6 differentiate one type of

g), that this should not

orest as a new species(Clinus

in any case be taken as being of generic significance, There
are no consistent morphologicel Jiffercries throughout the group
save only to, the presence of absence of an orbital tentscle and
the size of themouth, whether broad, with relatively massive
jaws, or narrow and frail with relatively delicate jaws. A few
exanples from Smith's general will illustrate this.

For example, the genus Cirrihartupg was held to be generically
distinct by Cuvier because ClirrRibarbus capensis posseséel
barbels round the mouth, but it egrees so closely vwith other
Clinidae in other respects that this feature alone is not’of gen=
erie value, [abroclinus mentalis has a long skinny flap on

the lower l1ip, which differentiates it from Lgk;gg;;ggg_lgggggggg
but Smith has correctly not considered this to be a2generié diff.

erence between these two specles, In the same way, the barbels of

d8 are also not of generic importance, when the

dorsalis are considered.
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The characters of the gemus Clinug Cuvier as given by 8mith
(1946) are: "A tentacle over the eye. A marked anterior cfest
in dorsal fin, not detached, the membrane between the 3rd and 4th
‘ s (Linn.y
Qh:rmwiﬁisﬁfcma applyTequally velY to Biens

teurns, The lateral line in B, taurus and Clinus robustug
agree very well. The crest mentloned is very marked{though very

spines 1nci¢ed. Genotype~:.“

variagle) in Clinus s c gus, but 1s not developed to nearly
the same oxfent in Clinus robustus. A specimen Ar the latter in
my possession, 15 inches 1an§, has scarcely any crest, a small
incision,in the membrere anly being present, as it 1s in Blennio -
ggggg~§5nzg§ and in mumerous other Clinid spedies, TPor instance,

Ophthalmolophls gnne possesses a well-marked incision, while Q,
ageuminatug has rone, The supraorbitel ridge 1s at least as

strongly developed in Clinus robustus as it is in the Ble
gg&&ﬁ;gxg, yet it is mentioned aw being of generie importance in
the genus Blennlomimus, but ignored in the specific deseription
of Clinus robustus, In the massiveness of the head Clinus
‘pobustus resembles Blenniomimus speciss far mepe than it does
losuse Agaln, the 3-rayed ventral fins off
3_robustug 1s found also in both specles of Elggg;ggmggg,
never in Q,_ggngzg;lggggg In spite of all this, the resemblance

between Clinus robustus 334 C. superelliosug are so marked as to
INAUGS Smith to put them into the saue genus: and Rlenpionism

Laurug and By gottoides into anotner. The habitet of all foux
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species is identical, though each species varies in its zonation
on the shore and its lateral distgibution. In my view the diff=
erences between the four are not wothy of differentiation into
two separate genera, |

The genus H‘x;gagg;}nng Bmith is separated from Blennioohis
Swainson only becanse the htter possesses scaly cheeks and the
former has only one dorsal ray. Though these differences are con-
- stant they, considering the pblymorphism of the group, scarcely
warrant generie ramk, The habits of a&ll three spscies of both
genera, living under stones and amongst rubble at the bottom of
pools, are identical., The genus Blenniophis as originally des-
eribed by Swainson(183%), for Blenni aris, vizs

®Oviparous, anguilliform; bo#ly lengthened, subcylindricaly dorsal
and anal fins low and equalj profile neakly rectilinearj head
erested; teeth velvek-like, the exterior strongest, dorsal fin
ettached to the caudal, which is roundeds ventrals of 3 rays nearly

as long as the pectorals.”™ (p. 276), fits Myraencclinus dorsalis
g and B, gtriatusy

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

Just as well as it does Blepni

there 1s no real Jnatirication for separating any of these forms
wikh orbitgl tuntaﬁlasAfrom the genus Glinus. A progressivc‘élons-
ation of form can be traced through this'subufamily of Smitk’t

froa the thicker and robust shape of €ligus ropustus on the one
hand, through Leurus, cgttoldes, suverciliosus, anne, sguninatus,
brevicristatus, gapensis and so on to the extreme length and
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on the other, withoug being able to draw a clear dividing line
anywheres, This, with the virtual inmpossibility of finding

large, elear-cut and consistent rorphological and ealological
differences in the group, inclines one to the view that here we
have & series of specles, progressively vtryias‘ﬂhttera of extere
nal shape, sise of orest, ete, within a single large genus, Withe
in this genus there may oocur groups the morphologicald and ecow
logloal differences between which being subgeneric in value,

The same is found when examining the geners in Smith's subfame
1ly &he H;zgﬁzagg. Here sgaln generic oriteria arec bases on slight
ms Gill 1s separated from
sirilar forms sinply because of the fact that the dorsal rays
are much longer than the spines immediatsly anterior to them,

morphologieal differences.

this eing the only criterion in Smith's deseription of the genus
which differs from other genera., This lengthening of the dorsal
rays in wndoubtedly very striking when & specimen of Blennicalinus
atells is exanined alone, but a similar state of affairs existas,
albeit to = lesser extent, in Fugomimums, Myxcdei, Lgh:gg&%ggg,nnﬂ
Bavoslious, Mizodes end Fugomizug are separated only by/feet

that Fucomimug has 2 bands of teeth in each jaw, Myxodeg only one,
The oldy generic characteristdes given by Smith are exactly identie
eal. Both his genera are monotypie in this country. Smith men=

tions the existence cof other Myzodes specles presumably 1. 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 ocean away vhen he separates two such closely allied forms
living side by sidt. I doubt also whether the teeth differences
are worthy tc rank as criteria of generie significsnsce. The
teeth of sug and Clinus robustus, are practically
as different, According to Barnard (1927) C,_robustug has"a
brosd row of smaller teeth hehind the front row in both jaws and

@ broad band on the vomer®”, while

row of strong teeth on both Jjaws with smaller ones behind, a

ceurved bahd on vomer®,

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 13 as walid a reason for placing them in one genus by
themselves as are the maxillary teeth differences on which they
are separéted into two genera dDy Snmith,

This 1llustrates the futility of attempting to divide the
clihidao by morphologieal characteristies alone, Any attampt‘
to divide any large assemblage of the innemerable organisms of
Nature into watertight eompartments purely on museum characterise
ties mu;t necessarily be uwnsatisfactory, since certain groups
within that assemblage inavitably have characteristics resisting
such arbitray division based BESly on morphologleal differenses,
Smith's monograph of the South Afriean fizhes(1949), excellent
though it is in nearly every way, is unsatisfactory in this res-
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pects 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 groups their similarities are overwhelming, and yet they
exhibit a high degree of individual differentiation throughout
the group, The answer to the problem is to be found by gonsider-
ing the group 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
speecies to different environments, often amazingly restricted,
The habitat of Fucomimus mus is almbst completely restricted to
the fronds and branches of thé algae Gigartina and peptieouldely
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,

Environmental pressure has thus differentiated these forms
into distinet and highly specialised species, occupying many bioe
topes on the shore, They are a group naturally divided, not into
subspecies as are many birds end inseets, but into groups of sulj=
genera. Rensch (1038) has called Artenkpeise those groups of
species which replace each other geographically., Huxley (1940)
has translated this t erm to mean a geographical subgenmus, While
our Clinids do not, as far es 1s known, form geogrpphical sube

genera they certainly do form ecclogical sﬁbgenara. They do



67~
replace each other ecologically, each to its own habitat, forming
subgenerie groups which, in turn, are united under two broad types
of habitat., forming subgenerie groups which, in turn, are united
under twe bré;d types of habitat, weed~haunting forms and rock=~
haunting forms. As these two ecologlecal general differences
are strikingly correlated with the two major morphologic-al diff «
erences, large or small mouth and presence or absence of orbital
tentacles, this appears to be an excellent generic distinction¢
Some of the species will, I feel confident, be revealed by
further work to possess wilthin 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 certaihly exists with reference to the doraal crest
5mith(1935) mentions that the crest

grovws progressively longer the further along the East coast the
species iz found, A cline relating to the dorsal crest is probe
ably also present in estuarine forms, depehding 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 isa
these differences that have exercised the minds of systematists,
leading them to the vain attempt to subdivide the family merphologi-
eally, without reference to the esologieal, physiologieal end genee
tical characters which are probably in the dackground, It is of
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no practical use to fnaﬁen on to these differences and elevate
them to generié importance, As Huxley (1940) puts it, |

~ %"he alletoo~common practice of splitting genera until many
' n;a mgiypic defeats one of the main aims of Limnaens® groat ine
vention, The subgenus....., 18 the proper category for such
detailed classification, We thus should hormally recognise as
our ideal a quadrinomial system. GCenue and specles will de the
categories normally used by the general soologist, wvhile subgenus
and subspecies are needed for full sswuracy and are essential
!or‘eertuin'purpoaes.’ Subgenefa indicate affinities of species
within genera, while subspecies define geograpﬁieal or vhysiologe
lcal differentiaticns, and are all~important for certain studies,
including genetical and ecdlogical analysis as well ms zoogeo=
graphical and favnistie problems, AsS slready noted, for certain
special cases a further snpraapeeific category would'appear to be
desirable." (p. 26) | |

The Present Qeneric Differentiation.

Physiologically and genetieally, nothing whatever is known
‘about the group., What' eeclogical knowledge there is has been
summed up earlier in this paper, The Clinidae are obviously a
group upon which natural selection has acted relatively recently,
because of the comparative slightness orAthe differences of the :
differences between these closely related forms, and strongly,
because of the high specialisation of form and habit to definite
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, Clinus and Myxodes, both of Cuvier,

Climig 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
supercllilosus, C. robustus, C. taurug and G, cottoldea, live on
rocky ledges and in erevices in rock., Others, such as Glinus
acuminatus, C. anpe and
sheltered by the weed which is above the rock. They do not live

18, live on flat rock

among the branches of the weed as Myxodeg species do. 8till others,
such as Climus capensis, C. dorsalis, G, striatus and G, anguillaris
live chiefly among the small rocks, shells and other debris on the
substratum, Such forms are generally elongate, with narrow heads
this is an envirommental adaption to enable them to wriggle anong
the pebbles and shells the more easilys, In the forms mentioned
above we probably have subgenera, distinguished by morphological
and ecoclogical similarites in the specles eomprising‘the subgenus,

The members of this genus, in general, have large mouth with
strong jmws and a wide gapej thiﬁfprohably correlated with a nore
gensral habit of fesding than the other genus, #ortuin excep=
tions oecurj some have less well developed jaws, but the general
trend particularly with increasz of aint,:ii towards the large
mouth that goes with voracity of feeding habits, The shape of the
fishes is correlated with their habiﬁttt the trend is~£owntﬁi
concealment from above, None of these ferms shov the irrsgularity
of outlina, when seen from the ¢$¢(${tbuni so often in ﬂho genus



70w
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
$alis, s dirty grey in solour, and glaringly unconcealedy 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 thay were living, Specles of this gemms have
a tendency towards an irregular outune as part of their disrupte
ive concealment againa being seen from the sidel The difference
between Clinus and Myxodes hu b«n vary well shown in the excele
lent 1llustrations on Plate 79, p. 352, of Smith's recent monoe
graph(1949). Here the acontrast between the large mouth and solid
outlines of Clinug species, and the small mouth and irregular oute
line of the Myxodes species can clearly be seen in the species
illustrated,

m, then, is a sluggish genus living among veed, and
its principal food, at least of the False Bay forms, appears to
be the amphipods and isopods whieh abound 1in enormous numbers in
the seaweed, Notheing else wis ever found among the stomach
‘oontmu of Myxodeg mus and M, fugorum. Such small and easily
obtained prey requires only a small mouth to deal with it,

There are only three Speciss of Clinidae that do not fit
the requirsment for either of the/ sbove genera, and it is notee
worthy that these specles are all extremely rarej in two cases
only the type specimens have so far ever been found. ‘i‘ﬁese three
forms I propose to leave in the genera given them by Smith, Two
. rotundifrons(Barnard),
which has a large mouth extending to behind the eye and a solid
body shape with none of the irregularities found in Myxodas spe~

cies, and Clinoporus bivorosus Barnard, which has a regular body
shape snd a moderate mouth. The third is Xenonoclimms koahd

of these have no entacles: gypuntoglin:
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8mith, which differs from all other Clintds in possessing a small
fleshy papilla above each orbit, The lh#pe of the head is charae
cteristic and alsc uniques A single specimen from Lambert's Bay
l'fuy been described by Smith (1947),
" The family Cinidae is thus mpcud of five gemera, of which
three are monotypies

Eandly Clinidae.

Carnivorous weskly swimming fishing living either among rocks
or seaweed in shallow water, a few extending to deepsr water,
Elongate body usually with small seales. A long dorsal and anal
fin with a highly veriable number of spines and reysy occasionally
the first three dorsal spinss are elongated to form a orest, the
amonnt of separation of the grest from the rest of the dorsal Iin
being his'hl‘y varisble, Teeth conical and veilliform on both Jaws,
often also on vomer and palatine., An upiurned hookelike pros- j
Jection alvays present on the inner margin of the shoulder girdles;
All viviparous. . Type gemus Clinus Cuvier (1817).

Genus Climus Cuv, (1817). |

A fringed tentasle pewsent over the eyes Face generally
blunt, with & large mouth ‘ot wide ; sepnfews:relatively uﬁivt.
Habitat under reeks or in erevices oz mﬁmt rock under seaweed,
Voracious mm with a rariad qgm Genotype gm_[m




atinennis Cuvs
s (Barnard)

Genus Nyzodes Cuv. (1839) |

Orbital tentacles invariably absents hcc pointed with a

| snall mouth with a narrow gape and weak jawss Habitat amongst
branches and fronds of seaweed, disruptive colour-gmtterns and ire
regular outlines usually present to break up the form in the weed,
Diet lese varied than in Clinus, the Cape forms living practically

entirtlr on wyhipods and isapedae '
Cuve

M (Wm (Gy & T0)

(Ge & T,)




Genus gm;m Smith (19%).

No tentacle above the eyey 8nouth rather blunt, Mouth
ex~ ‘
large/tending to behind eye. Shape solid and regular. Genotype
ons (Barnard).

§ (Barnard)

Genus Xepopeclinus Smith (1947)
A fleshy papilla above eye, Head anteriorly depressed and

econstricted, eyes in anterior fifth, Pelvie 3~rayed, resemblin}
& webbed foot., Genotype Ienopoclinusg kochi Smith,

Genus Ql;nggg:gg,sarnard £1927)

Ko tentacle above eye, 8cales entirely absent, Head
blunt,mouth moderate, Shape regular, Lateral line with altdr~
nate branches above and below opening each by a pore. Genotype

Ve Gonalusion

During the eourse of this work an endeavour was made to

collect as mmeh 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 a large proe
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
& “floating population® of fish which could 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 were
nearly always Juvenile forms of common sublittoral species, Most
of the information collected refers to thekfirst or permanent sdéete
ion of the population.

Literature on the subject indicated thet there were about 25
eppdes which may hataQbéen found, some of which, however, were ex=
tremely rare andhad been seen only on one or two occcasions, Fimally
16 species were nauhd, and data pertaining to the habits of these
was accummlated. Of these 16 species of intertidel fish 13 dee
1onged to the family Clinidae,

It was found that there was a considerable vuriatien in the
f1sh population at high and at low tide, and also, tec & 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 hﬁsiu of the position in the intertidal sone during low
vater,

The aata agcumulated with respect to these fish was then
reviewed, Certain diffienlties, mentioned in the text, were one
countered in assessing the relabdive nbundanéﬁ of the different
species, but a 1ist has been drawn up indieating the relative
abuhﬁausc of the various fish which is believed to be accurate,
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Reproduction in these fish was then dlscussed and data with
reference to the spawning time, number of young spawned, and sizes
at which sexual maturity is reached is presented, It was found
that several of the viviparaus‘clinida do not spawn their young all
&t once, but may have two or more separate spawning periocds some
considerable time apart. | ,

Data with reference to feeding habits was collected :and pre=
sented in the cases of several of the individual speciés. It was
found that the major food of most of the Clinids, particularly in
thelr younger stadlia, 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 gzones that
these fish livc\in,”and the highest and lowest points in the zone
that individual fish of emch speciles wers captured.

It was found that the question of zonation was closely bound
up with that of hadbitat and that many of the fish had distinet
habitats eerellated with their ecological niche in the bloccenosis
of the shore., Their habitat, zone, prey and enemies are intosrtte
#»d in agscordance with their ecological position.

As aamlt/gﬁc ecological study of the Clinidas, broad eco-

logical differences in the group were noticed, and these, corree
lated vith the only constant large morphological differenced, divi.
ded the groups so well that the group was systematically revised 4L
accordsnee with modern systematie practice. The numerous rather
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fine gsnera to which they had been relegated were reduced to the
status of subw-genera, The Clinidae are thus considered to be
sompossd of five genera, as against the sixteen into which they

had previously been placed,

1.
24

3e

Ge

6
7
8.

Ce

Smnary. |
The intertidal fish form groups, permenent and temporarys
The fish population veries between high and low tide, so the
positon at low tide only is condidered,
The relative adundanee of different gpecies in the zone is
gimo
Data concerning the r eproduetion of the fish 1s given.
The chief food of most of the fish, particularly of the genus
Mysodes, is emphipods and lsopods, Other details of the
food are also given,
The fish were seen to possass a definite zonation,
The fish oceupy definite habitats,
Some &isgussion of the position of the fish as predators and

prey, and of thelr effect cn the ocommunity as & whole, is given,

The genera of the family Clinidae are yevised,
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