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.... I-

'Th.e famqy q~ntdae inG_Iu~es _toe. kli;J)flsh~s whl<:h ar~ 
l • ·, , , . : • • I I :. , • • • ~ • ', • , \ . ·.~ 1 , , ' • • • , l • , _ , i • ' • ' 1 \ • • 

charact~i-~tlc of ~the. lnt-ertldaf .p~f~ .. o~ toe ca.pe ~r~lnce ,of. 
~ , • J ; ' • 1 ,' , 1 ,, i j '•., • ,: 1 , i I 'l , , .' '• , , I , i , ' , ' ' J , ; ' ', • o I ! ! • 

South_.Afri:c;a:. These sma.ll ,sJ:ror-e H~he$ _are paf"file<ulart_y_lnt~r-. 
i· ·, 1 ,· , ~ i ! '· ~ ~ I. .,_ ," ~ < ',_ ', ~- l. i ' , : o' · .•• • , ··~ • :. '!i. ' ' • • , 'I • ;' I " i : ! • \ ', • 1 0 

' 

est:Jng f~om several ,points of .vlevJ. They ·belong to a faml'l¥. .. 
. '. '. l ; ' ' ' .· ·. '·. j · .... i- .. l ; i. :' : ·. ; • -· .. : ; . ' ! . j ! . ; '--1 •• 

~vhh;'h Js widespread,. oecur,_rh:tg on· tne coast~ .of J\lorth.,. Sootf1"' . 
. ; • , ~ , i : : ·, ; ;, ' I ~ : ,. , r : I i , • , \, j, I ' 1 ;. > • \ • : ' _ ,; ' • ~ !• ' ' i i ,1 • ' • •. : I ' ; ,<I 

and Centr~f Arllei":Jca •. Soutf:l .Af.rlca1 and th:e Jnd~~straUen. · 
, , I • ' '· • : I I ' . ~ : ! ! 1 '. • ·• • .; •• o • •j I : 1 c < ', I I • 

1 0 
o l J < l J I I 

r~g:J.on., wHh a fw• .representatlves ln'West ,AfrJea and. t.tle- Medt~ 
• 1 , ! ( J " , : ' r, I ·, ~ l ~' • , • j ~' 1 ' •· J , , ( I< • , 1 ~ ' ' ;, '~ 

t.erranean. !he west and east coasts of Amer.lqa;# tf)e S®t~ A·fr'l~ 
· :· 1 l, , 0 ~ II- : ~ • ' ' ~· I .~, ~ ' • : ,,' :• ' ' ' '·, 1 ., ·, 1 ; ,,' 1; ~ ~ ', ;. 

c.an coast;~ and the tndo-Aust.raJ t'an :regJon have a ;farge number' :of 
, , • • ''' .) < ! • ·' ' ' ' , , • V , ( .> j. '' , •, ; I . I ~ ' • i. •·, ' . ' ~ • ' > ' ~ ' ~ . 

clos.e;ty rel~:7ted endemic :s.pe¢l~ •. 'nie r'e'Ja.t:i<?f~sMps"between the · 
<, , ', 1 , ~ ' , , ) ' •· f '• ' ' : 1 • ·." ·~ , ' ', ··j , ! • ~! ~: : • ' ' ._ · • I '1 ,.f ~-

c:ltnfd$ of d i flerent parts "Of the wortd ,· 'the;Jr. :or lglns and .zoo-
·,., ~ 'I 1 , • ' I ... 

g~graphy :are of greaf fnter~st~ 

The ,<Hstdb.ufi'Qn ·;of the :di .ffer.ent .s·peeh~s . a•on9- .stretches. 

o~ .ttl~ Amerh:an 'COf;t$t ha$ b'~en. 'found by Hubbs H952l.to .'b~ ,of 
. . . . . . ' ' 

~<ll~e in '"dlcat~ng tb~ exts1·ence :Gf ,oce-anographi~ bard~rs:J. :some:· 

prev,ious·ty ·unsusp~cted:; . the South :A.f.rt can coas:t is a .reglon of 

eomptex, nydrographle ~ond:itl.ons,. .and the <llst.ribut fon of :t.n~e ; . 

SQuth;Afdc:f:ln speclE!S. ls of inter$$t lin !r'efation to ·them. 

No de:tal :led work .ha$ been d<me on the blology t>f ·the 

.south African :clin:t~s,. The S-ouf.h Afrlean speeies ar.e un.usnail 

among marine Hshes in that they are vtvlpar,ous and the mat.es 
. •. . 

.have a 'h.igbfy developed lrrtromi ttent or,gan for trans:fer.ring 

s·per;m to ·the ,femah~,. A further ,p·roo.fem of .thelr blol:ogy is the 



smaH carnivon~us: :Hstt:eP ~cur: f~gE)th_er; ln -r~k:"";Pools,, and- -~t 

was ,felt .t:ha.t: a s.t~ciy o;t tf1e ;feedlng ~abi,ts _·of ~orne ~f ·t;he 
~ • '• ', • ' ' • ' 1 • t ; • 

j ,' 

corm10ner :species would prove Jrtt~r;estlng fr:om ;C: ;P.o.i~t;. cf ~i~. 
! • • -- • . 

i ' 
'·. > I • 

\ ' 

'·. H~ver ,. before stud tes •Of th ts na'ftlr-e· can t>e under.~ 
' ~ ' > • o • 0 , ' , L ; • 1 1 ! .o ,t 

taken, 'it i:s nec:Gs,ser.v t~~t tn·e sys.tematl<;s ·of_ t~e gr:~tiip ;Sfl~uJd 

b~ ~tabfisned tift ·a·re;ttabie basis .• 'rhts was not the cas~ in : .. 
,! ' - ·' . ,, 1"" 

tt,e"··south ~African Ctirtidae; t_he taxonomy of the :sro~p ~ai; highly 

conf~sed~ ~!he species we~e. s.~Ht .l:t;\fo t~o artlficfal_g-roops on· · 

.th€'.strength of a s·ingfe chareeter; there ·were ·numer·:Ous .smad 
• • I < , I ' , , 

~~t.era, a:imost half of which 'were tr!Ch'1ospecl·fic, and· lt w.as not-- · 
• ' • • , ' ' • • L • o ' '; • ' '•, • • ,•. 

,possiMe to make, any .assqmpUons flbout the relaU,onsh ips w'it:bln 
' ' • ~ ' - •. ~ ' ' : ... • • • 1 • ' '. • • 1 ' • ' • 

the group. ln att.~Ut·t,on# ;a gt;oop of: c•oseJ'Y r.f!J.ated sp$cles. hao 
, ' , , •· , , ' , , ; ' • · ' , ' · ~ I , 1 i I ' , . I ~. , 

b~etl .remov:e.d as c.l s~parate f~i Jy •. lt was th(!3('~fore, consldered 
.• • • •· • , • .· • • • ~ I • ., 1 •, • J 

that. a: .eompJ$-.te,-i!"':evlsi'91'l <>f the· South Afrlean .sp~l·es <>f <WinhJae. 
• ' . : jl . ·.'· . I, ·' c, I·.: • '• :,_,l ·' .' 1 .. 1· •.. , 

' ~ . Tbe present wor-1-..' -cons'ists ·of four; parts:: :CJI syst:etnati~; 

t2l: ·aJstr.'ibUtion; · ~Sl feedlng .stucHesl l-4l nQ-tes ~n br.ee:d'i'ng. 

P.att .J .: svstematlJ cs 

I . • . '. . ' 

ln eddhlon to the .mateti:al tn e;dstlng coiil~~t:it.:~ns,. 

iarge ~~tU,fces O-f fresh ma'totia:f were ·COll~ted from as many 
locaHNes .as _posslb!le,, malnly by the use .of ·a flsh :pOtsoh,; 

' . ~ 



-· :~t:Ji-

;tof~n.pne .. A- trital ,of ·41 315 -speeimMs 1rep'resenting .33 sp.ecies were 

. ~~xaflifned. •A. series-•.of. measu·rements <(see :flg.--5l and ·fin. eourif$ 
t • • ', ' ••• r , j ,

1• , , • 

.·wer;.ft# mad~, and a -number ·Of other :.cf:la•raet-er~,., .such as 'the .·form.·-of 

.•ft\e .male ilntr-onl-Jlterit ~gan•,. ri,OS·<prevtously used ·fn :ta>:onomic 

. studles;,. wer~ no1·ed .• The gEm.er;a were ·revls¢4 :ttl such a :way as·' 

>h.,·:stress :SirriltariH~ .be·twetln grou,ps of speel~s.,. and ·fhe_·~tnnber 
J'. l ' ' .; o I ' ' ' 

0 0 

of genera was reduced from six't~.n to five. Subgenera 1m~n1J. used 
' > ,• • ' • I ' I ' 

>to shew closer re.lationsbips ln the tl.'IIO :.larges·t genet'ia:_ AH· 't!1& 
- ' ' ' I t ' ' ' ~ • .! ' ' 

spe-e~i~ were .r~esc•ribed according to a partl<:ut ·ar p'tan,,. and ~~·e 
I ' • ' • • ~ 0 I 

f i gor-ed; h:>,gether wah th'e rna te ·ln'tromltteri,t orgar~ and par'ts of . 
._ • ',, 'o' ·,'' • ' •; • L ' ' 

the laferaJ 1 tn:e.· the ;in!ensive eoHeeU.ng done· for fhls .V.-'o/:1< · · 

:r:estil'ted in. tne <Hsecvery of tt:rree: .nev1 spoeles:" vihieh wer.e de-=. : 
' 

1 
: • • ; < • • ; • 1 • • ' < ~ • , , ' ' ' • • ~ ,i 9 ·, • ·, • t 1 • .f• o' l • '_, < • • 

s~ribed ~~,p:arateJy;~ :rne first of· -these :aescrJpti:O'I'tS ttas ·been · • 
' • ' \1 ' -' I ' ' .. "' ~ 

: .; ; ; . ,- · ·. ·The svstemaH:e •seeti<m . includes an appen~Hx in :t"Jhlctl .t~'he · 

srmilar-Ut·es of ·the s.peefes were ass.essed ·by. the .methOds .of ·numerf• 

. .cal:taKonomy.., The ;res'iit'ts of· this assessment ~r-eed well wl:f:h ·tf'le 

·~¢heme' for e.;assf fieathm pr:opos·e'd in the -revis:ion .• A ~r·ief eft&.. . 
' • ·,· ' , . 1 ,· , ;. . 1 I,, , 

e~~s'h~l of t~ pot;sltrle «l:g;n, .of the. South .A~frlcan ct.fnJ~ae f~ms 

part o.f. the systematic ·s~thm .• 
I ; • ' ' :··, 

i I 

the ~onstt·tuff<m, of the n-.·.t:ertidal .fauna and :fl9t'a: ·of· 
the Spath A'f.rtcan coast an(l hs 'r'~daHoo · t.o hydr'~gt"a;pht~ •condi;.... 

H'ons formed the s.obJE!(;f of ·a· $Urvey <turing the pertod ,f93t .,... 



t94o by· •the Zoo::I,Ogy Oej>"arjfment: oi the Unlveh>tty •of' Cape Tcivvn. 

cU'ndin..'.'the' tate:.Prof~ssor- t.A .. ' $tephenson·~··mat·· survey~ c.li~neit:: 

lnel~<ie the shor~ fi~hes/ ~l~fiau'gtt ·Piofe:sSt:r -step'h.ensein: c:f'94)s,- · · · 

pJ)i:ttt$4 ;out:· fhat·;th& .distY:lbu'tiem' of. the· South. Afri~an·e:t·tnidae/ 
' ' . 

wlfb all' the· s~clc.S ende,nlc ··and fhe ·vast·:·rnajor•ihr lnt~tt:(fal~' 

was ~:r great .ln't~est· f'n eonn~t·l~"wHh hl~ wo·r:k,.. our'lng the.: 

pr~~t: surV:ev· a ·very large ntirrber· ;o'r n~ -d·ist~',it>utioo r'eeO,.~s· 

f~: Vaf''JOUS speef es \Vera an1assed.,, and ·jf Wa'.3 at$() possib 1e· :.tO. 

oht~lb some idea Of the' -geogra'pntcal.' 'f hnHs over' ·whl'¢h certain 
! • ' ' L ~ • > ' • • <, • • 

specl~s -are cOrrinon,.'-an· aspeet ·of' great. hnpor'tan¢e .h1' ~·togl~at; 
-, -~ ' . . .. '. ' . ' 

'wark:.. w,~fessor srep~W.son aivid$-<i th·e Spat"h. A~.rfcan cl)ast into' 

t't~ree maln reglons.;~ th~ west~ ~outh~' .and east .e~sts;; ,wlth fah·ty 
,: ' ' ' - ' . .·. . . . . . ' . . .. ' · ... 

ex'tenstve r€9i.oris '4f ~over,hlp between them.; nfu. agr~eement between 
, ·., .I, : .; .. , . • . . , , . · .· •. •. I , •• .' 

the··pr~ed work ¢!') cnnt4s ~nd t,he ~;ark of f':r:ofess.or s·tepbens~ 
\ ·.' . ' . ' . ' ·. '·.' ·: . ~- . .·. . . . . ·. : . . . . . . . 

and .hi~ c&Heagues on th~ inter-Ua.al fl·ora and .invef"tel::rrate. fauna-, 
. ,_ , .. , , , . , •• • : ', 1.. , ', , ',·. .. '. ;.,: ·' . I, •. '.! ', 

is;~'.# -~n(j -~'in$ f.o :e~ten~!ive: work on th-E; .~outh V!e~t .A.frhf~, . 
:. • • . . ••....•. ' • • • . • . . ,. •. . . ·' . 1 ' 

a~d·N~qf::!~hmd.~P6$t:S.lt has bGet:t poss.ibfe_ to ~h1lbf:lst;~,t'h:e': 
~ • ' .... , .• ' ! I '' ' ' ' '· • : 

prOb~le·. ~rea of the .n·Ot;"t~ern, boundary to wh:teh typtc::al w~st 
~ ··, . .-. . . . . . . . ' ' .- .. ·. ,.- • . . . • : . . . ' . \ . . . . ~. l ~ . ' . 

c~t ;'~on-ol'tJuns ~xl~-t" !No; ~4)~ lt:<:tlng of $h()'r':e_ ;f~sh~s h~d' pr:e- . 
• - . •. ' •• . < - '· •• ·~ '.. • •• • ' • • • .. • • - • ' - ' ' > ' ' 

·vi-opsly.been ;carried •out nor~th ·of 'the orange Rlver- on tlle Souf.n 
' ' . . . . . - .. ·, ~ . . ' . : . . - -· . ' ' ' . . . 

West Afhi can ·coast', · an4 In f~,t the tnt:er't htal l tsh fauna Qf th~ 
l ' . ; - .. .. . • .. ' ~ .. ' • ~ •· 

. . ' . 
·Namaquaifan<S coas:t. was poorly :kntM'll ~as well,. Much cotlectlng was 

. . . ~ . ' . . ~ . . 

done .at. ·-t>OeaUti·:$S:·on the SoutJr Weat· J\'frlcen and ~maquaiand . 
. . '.. . ' . . .. . . ' . ·- ... 

'1 

; .... 



.. : ":; 

lt ftas · ~,eM ~tablJ·shed oy · ·.-h:e: pr.esenr vlot-k that +tie · 

: SQUth ·'A ftle® c't ln 1ttae . are.' essen t fal:ty: 'a . '' c:ap~'• . group,. b'~ln·g : 
.. ' ., . . . ' t.. . • . .. \ ',' ·. '·. • '· .· ' .•. ' ' •. '! 

· ~har.actet:t'sfie. ·Of Nle' temperate \'lfatets' of 'the ·cape Province · · 

·ci~d; .$dtitt\eill Sou:t:h 'W~t Af~lca~ Wi.tb. f~~. sp~h~s: ettentiing' : · . .' 

· nortri.-east o~ :the. c~-~ ··f.t·ov:t'nce/ N~t~-i ·b-order·, ··sueh S.pecies 

as do enter .fhe $ubtr<;)p'ieai Waters rif 'Nata:! b~tng: *ery' rare.· 

;th~e~: 
' . 

. eer:t Hf:. feedlng. 
·,· . --- '. 

:·, t . ' ' 

.The feecUng habits ,of sb: spEK;~.es. of :CHnidae <:ommrJO 
l.: • ' • ',·j . '"! :. '•. 

•m .. the ~·rea b~tween t.ambert:•s- .Say :artd ·Cape Agulhas were .st~di.;:d 
~. ' ', r ,, \ ' ;• 1 ' ; ~ • • • • 0 .'. : :, r ' • • .' • • '• • • i ' •' " • ' • • • • ; ~ ' ' 

by 1&X~inaNqrt o.f the stomach 'contents o-f ·996 ftsh.-. Addlt:f:onaf 
: ~ .· -·, : .- . i . I ' '- ' ' . ," • . ' . ' \ ' j ; ' ' : ·, : ; + • ' ' • :' •; f, ._ ' •. + ~ • • ' ' ' •• :I ~' ' : 

·O:l:>t·eS we.re mad:e .for com:pcrat J.ve .purposes on the stomac'h Gontents 
/ ' ~ ... . '. ' . ' . ·, .. ' . ' ... · '\ .. · . ' : .·: 

. ' . 

of lO specimens .of fNe .spec'N~s of widen only ~mall san1pies were 
1•. ·:! ... ' ''- \ .. , • : • ' '... ' ! \ ' f .. ' 1 ,· •• _ • 

. avaHabie. The .r:e'lative. i·.mpor.t.ance of tne <Uffer.~t food· HEmlS 
-... ~' '\ . -~~ •. !, '-~ " ' •; ' . ' • • ' ' • ,, ' ' 

was .assess~ by .the .mett~ods of pen:en.·tage tw vo1ume and· percentage 
~ ·.·_ \ ~- '· ': ' • ~ . ·.• : . . ' ' • . . ·, . ! . • • . . .. ' t ' • ; ' : ..• 

ioccurr~ce.~" and the Hems were .ldent:Hled· as :lar as possU>t.e~. 
: ".. ·:, . '('' .. '. ~ ~ '. . . . . . . . . ' . . . : . :· . . . . 

_usually t~ species~· ~nteresnn9 .di f.ferences were .f®nd Jn Ute 
• . 1 • · , "' -;· • ·.-. •. r ...... 

feed'lttg habits of the species sludh~d. These <U Uerences could 
• I' -l f ~-· • '· ', '• : !. ; .• • ' ,, ·.:: , , • ,. : ' • ; ' , " ' [' , ' , : : • :, ,., ' ·, " 1 .. . 
. . 
be ascrlbed maifnfy .-to 4J fferen<:es :fft refa.tlve moutfl size and 

'~ . ' ' _' • ' " ~ . ~ • •• , • ' : •. • I ' ' ·I • . ' ' • 1- : ; • • 

. c:UHerenc~ ln ·types <>'f bab-i;taf :of t:he Ushe$...,. eompet:Hlon was 
_. • + •• • ~ I ' ' • i . • . :' ·- '., • • . i : 



.... v,i ... 
. '·•;.' ... 

:· A.qetali~d st;trvay ·.of bre~d~ng .. hnoi·ts dld o'ot 'f.or:m. ~rt 
. ~ , . . . 

:9Lttv: pt.;.esent wor~,;; ·as the. type. o;( 'f;.fetd wor:k,, .covE?rlng .a wt<S:e· · 
. , , i • , ; , ',' , ' • • , . , , J 1 ' • , • ._ t • I • ·, , j 1 • ••• ' • 

·ral)ge of .<t~al it ~~s, naqu'h .. :ea.:by fhe.~·stystematlc and distr,Jb:Utlc)n ..... 
·~ I ~ • , , , : : ~ ' • • ~ , ' ' • • • 1 • ' , • • 1 < t ' ' • '. I • • ' , l • 

0 

a{ ;pr·oblems1 pr:ech,id$(1. the, ~.1 iec:t 'ion. of· ci""egu •at:'. samp:l~. f:to.m)a 
' ' ' I • ' • ' ., • ' . • ' ' I I ' ' ~ I ' • • • ' ' ' • ' ' ' ~ • • : • ' 

.. sci{lgte iocaHty net::eSs.ar;y" for .breetting s,tui.tf~. Hanevel'";.·observa-
• , • • • ' ' • I • < • • • • ' > • I. ~ 1 ' ' ; ', ' • ,. • ' 1 ~ • .•' .." ' • 

0 < I •' • " .! 1 ~ o , 

t ions w~.re made on t.he gon~ds ·of. she . com'QOI"l specie$ m~~n ly, 1i.n ·the 
' • , o • I 1 , •, , I • , i .', ' •· ·.' 0 ' ' II• • ··I , ·' 

, tafl1.}et"'t •s Bay/ Cepe Agulhas. are~:;. an4 some inferences wer:e ·drawn 
I ' I ~ . • . ' '• .' ' ' . . ' ' . ' " ' • 

:r,egar<Hng the sex raH.os 11. titn$ of breedtng,7 and s i:z,e at matutlty 
,. ;'':. . •' . 

:ol those s-pecies~ ,.areed'Jng CCC\41'"S virtuaUy thr'OI:lghouf the:year· 
. . . , . ' ., . ' . ' .. 

in mest of th~ sp~ie'$'Studied., t:Hth .6 per·i,od of 'mjn'irna.f br:,~~dlng 
.. . . . - . . , ' . ' . 

. a#~ivity' ,demonst:r-~bie In tn~·ee of them. H i.s Je1t that -ht~th~r 
' • . ' . • -. . • • ,, • • ' . ,r • ' ' • . . ' ' .. '' . • ,. ,. . • ' ~- ' ' ' ' ~ ' 

st,~tdJ~es 't>ri :hreedi~g ln _:relatl<>n .h:> ·tempe~ature ~t d·i·f,fei'enl· 'J&-..­

,~ltt:ie$ ·bp the eoa~t :w~ ld yield tnterestin9 ·r-esuus.~ 

·. :nvo $uppJ ement.ary papers ent itied "Sh.idles .on the, .South 
. ~ ~ ·, ~ ·; i' 

.Afr.Ji~an CHt).id~e .. t~ ·De.scriptlon of a new species af PaygsUnys..1 
~ .I ' • , " - • ' • ' - ' ·, ' f ' • - ' I ' -. • • .,.J. ·~ ' ~ "' ',' " ' ' ' '• ' ,, ; ' •' , ' • '• •'- ,., ' ' ' ;,', ·:·.- ·_.:··' , o 

.and -r<.~scripfi on .of 9XQutocHny~ rOtyndifrq!J.!. U3arnanH" end · 
- .. " • ,. 'r ' • ' -....' •. - ' ' ' .. • • , . .., -

i.j '. 

· nJiJ'erro9ottft;is p foatjtis Smitb•' 1000, a synonym· of Ct~nogoblus • S<~iJ'!"'. 
' 0 ' ' ' ,· ' ! 'F •' "• ••• ..;, '•,' ' • ' ' ' ' ·, • ,' < o ' ' • ' ; ~ • ' .= ; ', ," ' ' ' ; • ' ..J. : 

,~~h~ taa-rnard, i927ln · lthe latter wf.th :or .• ·F:.·th ·TaJboU' art!·· 

sobmUt~.· 
i ... 

! I 
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Part t .... 

A systema:t1e study ef the :fls'hes of ;the famHy 

CUn!J<tae ln S:ou:th Africa 
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The systematic sec.tfoo of this wor'k Is pr'imarily a generJc 

r.evlston of the South Afr1ean CHnh1ae, and :a conslderatlon of thelr 

Since the c~J fnldae are defined as 11.t:dennh>fd Hshes"', tihe 

cfassi•f:i>catlon <H famiJ . .fes within the suborder ·aiJ'ennloldea ls 

·consld·m-ed br:ieHy. T~re has for .afmost a century been considerable 

.controversy as to what lami:l'hls should be included t·n t-he .Blennio:idea. 

Tbe considerat'ion of thi.s problem ls of necessHy :mere:ly .a survey 

of the available t Uerature, slnce <.f>eta1i led· .examinations of a very 

!large number of representathtes of each •of the :fam]);i.es tr1 question 

would be necessary to establish Wlth .any certainty 'fhe t iml ts and 

aff i.nlU:es o·f the subor:der. such investlga·tlons are being carried 

out at present on a. large seate by work.ers In the Un:ited States of 

Americ.a .(or. o. Cohen; persooa:l conmm icatlon. 1.~ 

The r.eh.~tJonships wHhitt the lami t"y Clirihsae ar• constd~red 

in some det all.. .C1 ark Hubbs 0952 1 dlsc:uss:ed .the rei aU oosM ps of 

the South Afrlcan an~ American CHnidae;, but did not lnclude the 

Austt'all an .a.nd .Med i ter:ra:nean cllnids 'in fris scheme. of ·class UJ'Cat h:m. 

Representative specimens of the Aust.rall-an genera of CHnldae as 

.for study, and thelr afftnlt ies wlth the reS;t o.f the ,group are 

cons ·l dered., 

ln t96t J.L.·B .• Smith described a new family ,of cOnl.form 

Hshes, the XenopocHnldae# ,to contain two genera and three sp~f·es 



of sand,_bur.rm1ing fishes from -·ttfe -~vest coast of South Africa. These 

Hsbes have numer•OUS la:atur:es. :,in ,cOI'TtllOJl wUh the .South Aftlcan 

'Clinidae;, .·but also bear an: lnteresUng .re.semblance .fo; an· American 

faml~ly o'f sand..,.:burtowers 7 th~ O.ac.ty:loseoptdae. ·Art ~:t·tempt· :,t!S: made 

to c'larfJy thetr syst-emaHc position and ·relatiooshlps .• 
' . ': '': ' I 

,_. ( :The genera: of :fhe: South .African CJJnidae nave been revised 

in or.der that t.he syst-em of .. c1assiUcaHon might ·show more -clearty· 

the.nat.llr·at: relationships wHMn the .group -than does th:e present 

. ' 

f·r"ont. American cUnhSae· whJcn made· the AUarrtic crossh1g and deve'loped 

h1terna1 f~tH'lza-tion and ·the habit· ·of bearin:g -their young alive; 

the ante~tral eJln.ids are considered to have been very stmUar 'to 
a group of eUnids present ln the temperate' waters of western 

Amerh~a: tHubbS.# l9.52,J. 'Tne pessib,iHttes ,f:>f such ·an or'lgln for 

t' 
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THE CLASS lf.,tCAT i 00 Qf THE _ BLENN t 0 tD F JSHES 

The blennlold Ushes can b~ defin-ed broadly as percHorm 

teleosts wlth the pelvic fins jugu.Jar or mental; consisting of a 

spine .and· on:e to five rays. Each element of the <lo.rsaJ and anal 

fins is attached to lts corresponding neural ;or haemal spine. The 

ascending wings of the par.eSphenoid may reach the descending wlogs 

of the frontats. All or most of the ribS are inserted on st,rong 

par apophyses. 

The 1 imtts of the suborder f::Uennlo:idea have been su·bject 

to 1ruc'h change by ichthyo,Jogh>ts during ,the last century, and are 

stH I far from e:learJy defi.ned. Linnaeus•· U758) system of ,cJassi·­

fication p.laced ail those fishes which have the pelvic fins in 

front of the pectorals in a dlvls:ion. Jugu·lares, and this f~atur.e 

has continued to be important in the ctasstUcatlon o.f fishes 

possessing ft, alth~ugh it has been pointed out several times 

that this <;;ondltlon could have been deve:toped i'nde,pendent1y by 

diHerent groups o.f fishes· .not ;naturaHy closely retated to one 

another. 

Table t shows Hubbs' 09521 ctasstHcatlon of the 

BJennioidea. He ·considered th<rt the condttlon of each dorsa• and 

anal fin e1ement corresponding with a neuraJ or traema-t spine 

coutd have arisen separately in the BJenni icae and Zoar-c.icae# 

and that the group f,s d i phy Jet h: .• 



Table t. The classification of fishes of the suborder Blennioidea 

(after HubbS, 1952). 

Superfamily atenniieae 

· •atenniidae 

*Ciinidae 

*Tripterygi idae 

+ '·' 
pt erygocepha t i dae · · 

••cnaenops:idae 

• Represented ln South African waters 

·Superfami ty Zoardcae 

NOtograptldae 

Peron ed y i dae 

· Ophiocl inidae 

Cebedichthyidae 

Phol idae 

Xiphistertdae «Xiphidion­

t idae) 

Stichaeidae 

lumpenldae 

Ptl Uchthytda&: 

Cryptacanthodidae 

AnarhJchad idae 

Anarrhichthyidae 

Xenocepha f i dae 

*Congrogadidae t+ Halldesmidae t 

Mtcrodesmidae ICerdalidae) 

Scytafinidae 

*Zoarcidae 

Lycodapodidae 

Derepodichthyidae 

**Included by Hubbs tt952l in the Blenniidae; see Stephens 11963) 

+Foss i t forms 



The position. of the Zoar'qidae .and related f.amHies. has :been: ··-
much i·n debate, as: w~t J, as .tt:te: ·qt~es.t i()ll of v.methet the· famH les 

. Ophidlfdae:; 9rotuHd~e7 .and Fi.erasf.erldae should be .included ifn : 
, • •, ·, ! , l I' • ' , , , , 

·the ·Suborder. 8lennioidea .Qi"' .AQt. 
~ . . ' . ' ' ' . . ; ' 

and Car.~pldae .t= Fi~rasferidae> among ·the S:outh: Afrlcan bf1!1lnnloh:ss,. 

:foHowing J;fle e t.asslf.i<:a:Hon ,of Regan H9i~··· · i:n Which. ::these .famfUes 

are pJac;ed .in a: divi.ston (}ph.idUlormes of ·the subordt!r atennlo~t:dea. 

. . . 
As .eart)i as .181.2, Gi H e~cluded :fbe ·cphl<fllfor.m flsbes' · . 

from the Blet"\n'i.old&a:, . .but ;Boutenger U904l placed them .i'n Ms 

dhiis•ion Jugutares together ~lith ·t·hf! blenn.i lform :f'is'hes; his 

divislon Jugulares was, however, a very b.road ~.oup co~'ta.lnlng 

a gr·eat divers it·Y. of f.ami l·i·es wHb t;he ;petvie Hns orlglnatlno 

ln fron.t of ·th-e pect.ora1's .. JGr'dan t 19'23-t proposed an. ·order 
' I' 

Jugular:es whl.ch ne d ivld~d lnto· twelve ·sertes-, tnctudlng arennH.­

formes~ Zoarci:for.me$, at:otttU.formes, op.hidi:iformes" and Car.apHer:mes .• 
l: 

t.o ia separa,fe subord·er .• the 'Ophidio,f<Sea" having equat. ran·k With 
I i 

Various studt·es of par·Ucular :charact~rs :hav,e !indlcated 

that th:is separation is Just i fled •. AUh<>ugb the Op:hi<Uo:idea are 

genera ~·ly placed.. after the. atennl oldea ln sc:hcemes of class'i f icat:ion,. 

and are o.ften cons·idered to be degenerate blennies,. many authors 
•• 1 ' ' ' J 



have suggested that their aHinitles are not with the blennioi'd 

fishes~ and this viav has frequent iy been extended to at least 

some of the zoarciform famH fcs as well. In Gi .IPs C 1872! classi­

Hcatfon he pi aced the ophidiold Hsbes as w~l t as the Congrogad.lda~ 

and lycod.tdae with the gadlds and macrurf.ds in the order Anacanthin.l. 

Garman HS99) found that the Ophid i idae, Brotu fidae, and Zoarc.idae 

have peculiar lateral J ine features ln conmon with the Gadidae and 

Macrurldae, and beUeved these pectdiaritlt*> to indicate a genetic 

reJaHonsh ip. CockereH H9t6 l found that the OphhU idae,. Brotutidao, 

and Zoarcldae have scales very slmltar to those of certain genera 

of Gadidae, aHhough other gadlds have different types of scales,. 

Trotter {1926) found sever at brotu tid featur:es to be s t mlf ar to 

those .of gadlds ood macrurids, but considered that this simi tar tty 

could be caused by similar habits and environment# since aft the 

fish which she examined came from -deep water. She considered 

brotulids to have ori-gfni)ted from. Httorat forms, so that the 

examination of a littora1 brotuUd such as the .tocaHy occurring 

Bidepichthys cgspepsts Barnard might be of interest in this 

connection. Frost 0929 J, studying the otot i ths of fishes_, 

.found. that the Ophldiiformes of Regan t-1912) tOpht<liidae, 

BrotuHdae, and fierasferidae) have extremely farge otoliths 

which are of a dHferent type from the very minute otoftths 

of the rest of Regan's Blenn.ioldea •. 

OetaUed ·studies of the origin and distribution of a 

branch of the seventh cranial nerve, the raoos fateraHs a.ccessor ius" 
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. in ·repr~seqtat hres of . d i f:fer~n-t ferni JJes <>f Hshes by: For<l i l9!'S9l 

. : and Frelttofer U963-) hav~ produc~d some U:rterest lng r~sults ~in 

~onneet.ton with: the ctas?Hi.caHQn of. the 8'fennto:idea.: 1 •• 
' ' . ' . . . ' . ' 

Ford ( l959l .found; tJ'le ophi;dioids attd the Zoan~icae s-t~'dled 

to lil-ffer from· tbe Btennhcae in that th~y lack .:a tanils oUcus of " 

,the . .accessory branch of the seventh ·Cr'an;J a:l ~~rve~ He d!id not .. 

suggest· that. the' Zoarclcae are f'etated to the' -~phlaioidea rather 

ttlan: to the ·EHenni icae. 'He discussed se~sra.1 p6sslble m()des. <J'f ·• · 
. ' 

' erfgin •for ·the Zoarcfcae. 'the ·most fikety one being that they' I 

<Originated ·.ff':oo:i. one Of" tnOre perccJ·d .. :llnes .in whlch the 'ramus' .. 

·pticcis was facklng •. 711odes -of 'or.ig:in Which he ·constder·ed to be ~ 

· tess'probab'Je :are U t ,f:r:om the atennUcae by speciaUzatiibn, or 

tiU :from ~ .corrmon pereot:d ,l'Jne w,ith the SIEmnHcae; tn eitbe,r 

. case the :ramus oticus VfOuld have .been tost by sp'eeii'ali.zafi:on. 

·:He poin.ted ot:1f lhat elo~gate blenn.i:cs such :as .. Statnmonotys and 

>.<lehash~; have r:etalned the ramus pt ieus, so 'thc:lt Hs loSS--is . 

. apparenHy nor the ,f'1?JSU;I't of elonga·Hon such ah 'has -Qccuriecf 

. .ln the Zoar.eicae, •. 

Frelho:f<er (19631 found tbaf,,. Wh.i le the alenn:ildae and 

· CIJnldae shO\\led a' .d,fstrlbutlon of the ~1!l!Y,S Jat-era1i:s accessor:i;!J!.s, 

!iiet"Y slmi :far . to that found ln percold Ushes such .as the Serr.anldae, . . . 

the .ophidiidae, ,arotuddae, -and .Zoarcldae shOVIed a dl·fferen:t pattern, 
0 

·p.artJcularJy in the course of the :branch to f·be :pelvtc fln, suggest-

ing that the jugul.ar posltlon of t'he pelvic Hn ,rilay Have been 

ach.,ie»-ed ln a diHerent way. from that in whkh U was acb:ieved in 
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the Blenniida~ and CUnldc:le. He consid.ered the pattern of the n:~ms· 

I ateraHs accessorius 'in the Op.hidildae, Br:Otu Jidae, and Zoarcld~e 

to be mor~ easi.ty derived from the type found ·tn Gadidae than from 

the percofd type leading .to the condHton seen in the CUnldae and . 

Btenn t idae. 

It seems;, therefore, that the separation of the Ophidfoidea 

from the Blennioidea is wei 1 founded, but that the systematic pos:f­

tJon and affinities of the Ophfdioidea are doubtful. The systematic 

position and relationships of the Zoarcicae are a!so uncertain. 

Hoviever, the BJennl icae as restr.lcted by Hubbs U952> are almost 

certainly of percoid·origin, and thelr inclusion in most schemes 

of classification as perci form ftshes appears to be wei I just Hled. 



,ce~ . 

. ' . 
Family: CUnidae 

., '' ,· 

oJagnooJs·: SmatJ~. trreakfy.~sw:Jl'Ml:ing bfenntoid f,i~'hes. f~ody us:uatty 
cover:ed v>~.i:th :·cycl~id sc.al~s .• .sub~rb:ital bony :r'i:ng weak and . 

fi'exfb,t~ .•. Jmv teet·h conicaJ and fixed; vomerlne teeth .usually 

present,.: and somet.'~mes .palatine tee.tb as \~Jell. Lateral Hne · ·· 

-canals on head :covered; .tat.era1 ·\'inc ·•runs in tiPPer na:J f of body'· 

i.n front h) behind .pectoca.f fin·. fhen curves dorm falrfy sharply ·· · 

to a mld-laterat posH ion. Oorsat fln ~.f.ong~ more or tess continuous; 

f kst tn:r'Eie spines :may be sepa·rated: to a varying degree· fr~m :r~st 

of Hn; more sp:inoos than ;so.f't elements .• Anal fln tong and· 

coot inuot;ls~: wlth two spines· anter:lorl.y. F'i!tvic .fins :O'f a minute · 

splne and two to three rays,. jugut·ar tn pas·lUon. Dorsal4 anal, 

pecloral,, and pe:lv:tc rays unbranche~. Gill 1l"'ermranes .unHe.d;., 

formtng ·a fo tc:t across throaf... Brancb'iostega1· .rays slx< on .et ther 
- . . 

sloe. An upturtted book-U:ke process on anterrtor border of pectoral 

. gilrdle .or not. 

Amerlca, the West fndles, Wes.t Afrlca~ South M:rica,~ AustraHa, 

Nevi Zealand.,. the East lnd~ies., and the Med'i terranean,. but theJr: . 

gre~test represent.atiOti is in Amer-h::,a,.. the West lndles, and the 

temperate waters of South Africa. and: Austrana. They generally 

occur in the lnt·e.rtidaf zone of ·the sh<>re. 



Retofionshtps 

Ford•s 0959) work c.on:firmed the ctose rei at ionship of the 

CUn'idae., Tript~rygildae# and :Blenni id~e •. They are thought to ~e 

derived f:rom a s.~ranid~Hke par:cold ancestor at the beginning of 

or .a I itt le before the :Mtocene p¢riod, and. t:o have undergon~ rep.id 

evolution during fhe K1locene tMacFarlane.~ f923l. The earHest . 

c llnid and bJenni h1 foss Us ure knOINn f:rom. the Miocene, during 

:Which per1od the genera 'knCt.m today were differentiated. Hubbs .. 

U952) considered that tf1e 81enniidaediv~rged early from the. 

p:ercofd Hne, since the absenc::.e of scales and .the position of 

the eyes, wet f forward and high up on the head, lnd:icate that. 

they have .speclafJzed along different lines from the CHnldae 

<;~n.d Tripteryglidae, and presumabf·y must have required a consfd,erable 

amount of time to perfect these speclaUzc;~tlons. Both the ~J lnidae 

·and the TripterygHdae have .retatned more primitive features, .. but 

oeHJ1er can be said with certainty to be more primitive than the 

other. The compressed body ·of the CHn.idae ts more typically 

percoid than the depressed body of the Tripterygi idae,; bu.t the 

Tripterygi h1ae retaln more branched fin .r.ays than do the CJ:inldae. 

in which branch"&d caudat .rays appear In only a fen o.f t·ne most 

primitive members O'f the famHy. The CHnldae and the TripterygHdae 

have more in corrmon with each other than either family has with 

the SlennUdae, and ln the vas.t majority of earlier works have been 

treated as a single fami Jy .. However~; Hubbs U9.52l, in his l<ey to 



the: fami lie$ of t·he Blenni icae, gives several clear features on Which 

the two famiUes c~n be disHnguished, and they M~v7 b~en treated as 

separi'ilte by tater. workers~ in part·icular ~osenblatt (e.g. 19631 .• 

The fossH famHy PterygocephaHdae shows a mixture of 

percold ·and b lennio,id featureS and obviously represents a very: early 

Hne, si nee it is kna.vn: on I y from Eocene depos lts, but it shows 

certain spec.iaHzaHons which would ~remOve it from the dkect tine 

·Of descent o.f any of the ~rodern btenn lolds. 

The fourth living faml ly of 8Jenni icae, the Chaooopsidae, 

have tong been of uncertain pos.itlon in the blennioid ciass.i fication, 

and have usuaJ ty been either part'Laf ly or comptetety submerged in 

the CUnidae or the stennJ idae. Stephens t1963.}, revis:ing the group, 

gives them family statUs.. They have f·eatures in some ways lntermediate 

between those of the CUntdao and those of the shmnHdae; they Jack 

scales,, but their affinities app.ear oo the vmote t"() He more \VIth 
. . 

the Ctinidae than with the Blenniidae tBohlke, &957.>. 

Class i ficat icon 

Hubbs 09523 divided the CHnldae into t~'lo subfami ~ie~, the 

Labrisomlnae and the CUninae. The latter are d tstinguished from the 

f6rmer by the presence of an upt_urned hook-like process on th,e 

anterlor border of the cteithrum. This projec·h1on is absent in the 

vast majority of the tabrisominae, atthough ,fn two tabr:isominid 

species, !Mllacoctenus .erdmanl Smith and Malacoctenus; auroUneatus 

Smith, the hook is usuaHy present ln adults (Springer, 19.58). 



The Cl_ininae are further distinguished by the prcscmce of radii on 

aH .scaJ.e margins. The scales are usually smal fer than those .of 

the labrisominae, and are. often embedded ln the sl< in. 

The .labr.isominae ,occur mainly in the troplcaJ waters of both 

~cHic and AtJantie Nnerican coasts and the West tndies,, and two 

species occur i:n tropical West Afdca .. The Cliininac occur mcinly tn 

temperate waters of the 1Nest coast of America, South Africa, and. 

AustraUa, with a f(:NJ n:presenhtives til the East Indies and Ntm 

.Zealand. Hubbs 0952 ). dlvi<!ed the CUnlnae into two tribes,. the 

CUnidl and the 1.\yxodldi. He considered the Nyx.odldi to be the 

more primitive group, slnce they are aJf ovlparous. and the mal~. 

Jacks a penis for the transmission of sperm to.thc female • .Ail ~he 

Amerlcan CHntnae belong to this tribe. The Cf.inidi ar-e distinguished 
,' . ' 

by the presence in the male of a fteshy penis. and the fact that 

the young are born alive. AU the Sooth Afdcan cHn.ids beJong: to 

the CHnidi. Hubbs U952) did not mention the Austr<:~lasian cHnids 

in his scheme of ctassification, but sJnce specimens .of Petraites 

lrom AostraUa have been found to possess a fleshy penis sJrui far 

to that of the South African forms,.. and Cdstlcops,. another Ausfra-

I asian genus, is reported to bear its young a 1 Jve tcuvler & Val en-

ciennes, t836; Herre, ,f939t, the Austrafa.sian forms are here 

included in ·the tribe CHn,ldi. Tho classification of the CU<nidae 

is shonn :in table 2. Thelr djstributfon is shown fn ~fig. t. 
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Table 2. CtassUlcation of the family CLinidao tmain arrangement 

after Hubbs, 1952;. naming of certain genera .rnodi H ed 

aocordlf'lg t,o springer. :1.95.51 and B"dhlke ·&.springer, 

J961; .ctassHicatlon o.f the tribe CHnidl <Oe.N). 

Fami .ly: CUtHDA.E Regan, t9l2 

Subfamily.: t.ASRtSOMfNAE HubbS; 1952 

Tribe: Nnlerpidt Hubbs, t952 

ADierpes Jordan,& Evermann,. t896; OJa.tgt'l!!l\!S Gilbert, ta9l 

Tribe·: Paracllni<H Hubbs., t952 

Stathmonotus. Bean, 1885; Paraclinus llocquard., '1889; Exerpes 

Jordan & Evermann, f896 

Trlbe: Starksi idae Hubbs, f:952 

S.farksla Jordan .& Evermann, ,1896. 

Tribe: CryptotrernirJ'i Hubbs, 1952' 

tU,IosUpgs C.t.. Hubbs., 1927,; Cryptgtrema Gi>fbert, 1890 

Tribe:: labrisomidJJ Hubbs, l952 

Subtrtbe: ca.fHct·lAinl Hu:b'bs, 1952 

Aw;ben i onchps GU l, 1$60; .Ca 1 :1.1 cHnps Gi H,. lS60; 

Myersictrthxs Hubbs, ~952 

Subtrtb-e: Labrlsonl'fn,i Hubbs,. 1952 

Labrisorrus Swalnson" lB39; Mafacoste:nus GHt,, fS60 
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Table 2 (continued) 

Subfamily: CLININAE GJtf~ 1885 

Tribe: Myxodidl Hubbs, 1952 

Myxodes Cuvier, 1829; Hetero§tfchus Girard, 1854; Gibbon§le 

Cooper, 1864 

Tribe: Clinidi Hubbs, 1952 

Subtribe: CUnini Hubbs, 1952 

C1inus Cuvier, 1817; Pavostlnus Smith, 1940; Cltnoporus 

Barnard, 1927; Gy:nutoc1 Jnu§ Smtth, 1945; Blenn!ocJinus 

Gilt, 1860;? Petrattes Ogltby, 1886; CristfceP§ 

Cuvier & Valenciennes, 1836 

Subtr fbe: Xenopoc llntn i liubbs, 1952 

Xenopcx: I ;nus Smith, 1947; C~mceJ lgxus Smt th, 1961 

Two of the knor.n specIes of Cfin ldae do not fit into the scheme 

of classification given in table 2. CIJnys argentatus (Risso), the 

Nedi terranean cl inld, ~st for the time being be regarded as incertae 

sedjs. It should not be included in the genus Clfnus, as it lacks a 

hook-ltke projectlon on the anterior border of the pectoral girdle, 

and is oviparous; the mate lacks any form of penis. Guitel Ct8931 

stated that, although Cuvier & Valenciennes 118.36) bet teved that 

further examination of this species would result tn the male being 

found to have a penis, his detailed examinations of many specimens 

revealed no such structure, the anal papi II a always being small, 

and he furthermore described the breeding of this species in some 



deta:iJ; · th·e ~emat:e lays her eggs amongst the fr-onds o.f at.ga~ before 

they are· f.ertlLi.ted 'b~;tbe'male. The lack .of a .. hook on .the pe~torat 
• .• •• \ ., ; : : . ! ' • 

g:ir.dle .exch.tdes tt tr"¢."n'e:ither Ulbe 'Pf th·e CHn;inae, oy th;e pr;esen:t 

oeHniHon of the gi-6u~.# yet i.t me)re .ct0se1y, r'e~ert>j·.e$ th~ ~dt~J.fi'ae· · 

than the tabrisomlriae~ .. part,lcutar1y ;t,n t'he nature o.f the small em­

bedd-ed Seales~ rt ils pOSSible that, dur:tn,g ·the iong •solation: of 

this species .fr·om:the o.ther members ·Of the Clinlnae,, 'the hook on 

the pector.a.l glr:life may :nave been seconderi:.ty lost.; ·or'· rha~t :nr~s. 
. .. '. . . 

C1 itnus vemstoet~rus '(,lunther !liaS described fr;om thee Sea ;Of 

Chtna and a~peat<s to ·ut· into th¢ Cf1nJnae;# hav'iag small embedded 
' : ' • ' 1 

scafes, but no mentf;on is· made of a hook rqn· t.tie anted'or :border of 

the p:ect·otaf glrd1e .or of the b.reedfn,g hablts ,of this ·flsh:, Gunther 
' . :: 

US6ll statlng on.·ly ·that the t•:anal papnJa ':is distl:nctH, wh'ich may 
' ' . 

or may not .lndlcate- th~ presence· of. a :penis.;. tbe spoolmen may :in 
. . 

I I I I • 1 ,"< ~ 1 • ' ' • < 

a.ny ease have been a female~. Jt ls known frtml a s ing'te speci:men ln 

the :o/ci-tlstl Nuseum. :tt ls very prob·ably siml·Jar, J..() the Austra!laslan 
'. ! .• f . ' : 

':forms and therefore Qne {)f the c_Un1di. 

Three genera of cJlnids .. are ·.t"'ecogn:iZed ln Aust~aHa· ....... 
' • • • • • ( '~ • • • j 

CUnus, :Petraltes.; and CristiceQS• ,Crlsflcees. Js :a ~ell;...ci~fined. 
1 - ' --,., ' ' . I • 1 I I 

genus occurring .on1,y h'l .the Aus:tr.aJaslan reglon. The ,Austt·iildhm 
• ' • • ! 

s,peci es of •q,tnus and Petrat tes 1l'ihi1c'h have been examlned .ar'e very 
·;· , I 4 • ; :' 

1,; 

si·milar t•o ori,e ah.other ,a!'dAo. fh,e Sooth Afr:i•can spec.ies :ol th~ 

genus Cllnys .•. 8oth genera nave been used for South tHrtcan and 
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Australian Clinidae. The validity of the genus ,Eetraites is 

doubtful. Ogilby U886t. created the genus Petrgites to contain 

certain Australian species. ltcCultoeh (1908J said that.it cannot·· 

be clearly separi:ited fran CUnus, as there are several intermediate 

forms, but surprisingly went on to say: that uno good purpose can 

be served by uni Hng the hvo gen«n"au : tt seems unf ikety that any.· 

good purpose 1s served by retaintng. as separate two genera which 

are d i fficuU to ·(I istfnguish from one another. However, a .vider 

range of AustraJlan material than has at present been avai labte 

to me wou Jd be necessary to detert~Jne whether the genus Cl inus. 

should include both Australian and South African specfes, and 

whether there is any just i ficatfon for retaining the genus 

fetrai tes. 

'. 
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o I I' THE SYS~tE#ATH~ .POS itfOt\l ·OF' ·tHE XENOPQCttNlDA-6;: 
. ' 1. . ' 

' . : •• t" 

sm:H·h U947 (.an ·deserl'bed a n:ew genus and species -of Hs:h. 
'·, . ' ... ; ' 

1 , , • I , ~ ; ' • 

western Cape, c.oast ap,proxlmat.e1y 200 mll~ north of' C~pe TOJ!in~ :fie 
' . 

pl.aced tl'lis speCies .in the fami.:ly Cllnid~e~ b•ut disttnguh~hed: H 
,; I . ' 

from them by plactng lf ln a s~parat.•e u:subf,aml t-y" .teq\Jlv.ail·ent •to 
'I ' ' ' 

suotrlbe -ln .Hubbs·• 1952. e:lassificatltlnl. Subseq~entJy two mOr-e 
• I 'I ' 

I ' ,· , i · 

· spec.ies. g';1enspps;iJpus :Jepr.osus and CanceH~~gs oor.r~i-U • ·.obvl•ous ty 
I. . . - •. - . . - . - - . 

' ' I ' r ' . , 

closely reteted t.o ,Xenopoellnus koenl, were lound .in the .larrb·ert •s 
' ~ • • • • ' -: _J ; • • ' ' • • ' j ' • ' • ',., 

Bay area -and described by SmU·h ·C'l96fl •. Smlth then separated the 
,. I , '. ' ' ' ' ' 

• I ' /; 

three sp:ec;:.$es f;rom. ttu?- CUnldae and created for ttrem a n:ew fam'ity,;: 
. ' . . 

the XenopocH.nldae. 

· -· ' The thr~e specl es are aU adapted f,o a sand-bur:rowing 

:existen,ce .. The body is elonga.te~ and· the head ls depressed wl th 
' I , , 

t:he eyes .in a· dorsal; anterlor posltlon. The pectora.t Hns are 

point-ed, the ·midd<l·e t'ays being lon~rer, and .are used in sv .. ee,pf;ng 

baek the sand when b'Uf"t®"J,Jttg .• The jugular ,pe-lvic Hn$ consist of 

a -minut-e spine and three rays o·f equa'J length joined by a membrane 

which ex'tends 'ahnost to the'ir tlps, having somewhat the appearance 

of an amphibian webbed foot. h"' KenoeocHnus .:koctli, but· not' in the 

other spec't es, 'th-e ,op.ercti tar membranes .are expaf}ded and over fap 

:be:low. The oper.cuJar membranes of C.anceLioxus bur,r,elH ar~e 

expanded sHghtly above to fOrm a fold over the pectora~ exit. 
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In other respects they are mach t ike the Clinidao11 

espec.laHy the South African CUnidae. fhe body ls cover~ 

with minute embeddt!d cyc:lold sca•es. The jaw teeth are conical 

and fixed~ wUb usually a r~ of vi ltiform teeth behi,nd# at 

.teast at the jaw symphyses. The two species of Xenopocljnus 

have teeth on the vomer, but in c~nceli.pxus the vomer is ·edentate. 

There are no palatine f.eeth. The Jateral Hne canafs on the head 

are covered; the Jatera,J line ltself is v~r iable. .In :xenop9G:Unus, 

J<gchf i.t foHo1 .. vs a simHar course to that of the CHnld:ae but is 

Interrupted behind the tevel of the pectoral fin, so that the 

·anterior, dorset portion is separate from the posterior, mldlateral 

portion. In .XSJlopoct.inys ·feprosus l:t is similar to that of the 

CHnl<Jae,. wlth no interruptions. 1n CanceUoxus burreUi the 

J ateral J lne is contlnuous~ but curves dO\..n very much more 

gen.tly than Js :usual to a mhUateraJ posUiort. 

Th-e dorsal ftn is Jo.v and continuous, the anterior 

spines belng the shortest,, and there are many more spinous 

t:nan soft elements. There are two ana:l spines. Af I the soft 

Hn rays are unbranched. The gl II membranes are united, ·forming 

a fold across the throat. There are six branchiostegat rays on 

either side. Xengpocl:inus kochl has an upturned, hook-Uke pro­

ject ion on the anterior border of the pectoral girdte,. but the 

other two spcc.f es shav reduction of th ls feature. The young are 

born a! ive, and the ma;f e has a f teshy pen is like that of aU the 

South African cUnlds for the transmission or sperm •. 
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The question arises as to whether these three species, which 

have so much Jn conrnon with the South African Ct inidae1 should be 

placed in a separate farni Jy.· The imptlcat ion would then be that the 

South .African :c1 inldae are more closely related to at t the American 

Clinidae than to the XenopocHnidae. 

Smith ti961J differentiated the Xenopoclinfdae from the 

Cllnidae by the following characters: Cf) the pecul ier head, ti iJ 

the expanded opercular mermranes, U i i J the form of the pelvic 

Hns, and Civ) the greater relative length of the anal fin. 

The form of the head and pelvic fins are associated 

with the sand-burronJng habit of these fishes. The expanded 

opercutar membranes occur in only one of the three species, so 

cannot be considered as a strong differentiating character; 

presumably thls is also an adaptation to burraulng. 

The meaning of the greater "relative•• length of the 

anal fin is not entirely clear. The length of the anal fin 

base is somewhat greater in the xenopocl inids than in the South 

African ctinids, being about 6Q% of standard length in the 

xenopoclinlds and about 40- 5o;t in the South African ctinids, 

a difference hardly great enough to warrant separation at the 

family level, since cl in ids having the anal fin base 40% of the 

standard fength are considered eligible for inctuston in the 

same family as clinlds having the anal fin base 5(),( of the 

standard length. HONever, It is probable that by "re1ative" 
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length of the anal fin Smith ti961J meant the number of nnal elements 

relative to the degree of elongation of the body as reflected by body 

depth In standard length. If this is the case, then the anal fin is 

not relatively longer than the anal fln in the efongate species of 

South African clinlds. XenopocJ iQYs kocbi and XenopocJlnus leprosus, 

with a body depth of 6 - a, have 29 - 30 and 28 - 34 anal rays 

respectively; Cl Jnys capeps Is, with a body depth of 5 - 6, has 

26- 34 anal rays, Cllnus dorsalis, body depth 5.5- 7, has 25- 3t, 

and pinus angutl!arls,. the most elongate South African clinid, 

with a body depth of 6 - a., has 33 - 37 anal rays. Csancel roxus 

burrelli has a greater number of anal elements C3B- 43) than 

any of the South African cllnids, but the body depth is a- tt, 

greatfy elongated In comparison with the other species. If only 

the number of anal elements is considered, with no regard for the 

degree of elongation of the body, then Cancettoxus burreltf 

certainly has a1Jonger anat f1n than any of the South African 

cl inlds, but the anal counts of XenopocUnus koch I and 

Xenopoc! lnu§ leerosus fall wet t within the ranges found 

among the elongate South African Cffntdae. 

It seems, then, that the differences between the South 

African cllnids and the xenopocJ in ids are those concerned with the 

adaptation of the xenopoclinids to a burrowing existence: the 

depressed head with dorsally placed eyes, the modified pelvic 

and pectoral fins, and the expansion of the opercular membranes 



of 2S,<mopoc Unus koch i. 

ONing to the targe number of features wh:ich the xooopocUnids 

share wU'h the CUnfdae, part feu lady the South .A.fr ican species, it 

ls feU that sep.aration at the family .fevel •iS unjustified, stnce it 

serves only to obscure tho obv.f.ous stmitarity of the two groups •. That 

the xenopoc Hn :ids were derived from the South Afr I can c H n ids, or at 

Je.ast from a comsron ancestor wnlch had already developed internal 

fet'ti Uzation and a penis Jn. ·the mate, is beyond ·question; the 

simllaritles .of the two groups,. particul.arly with regard to the 

reproductive org-ans., are too great for any other explanation of 

the xenopocUnids to be acceptable. Although the hook on the 

pectoral gtrdle, so characteristic of the CHnlnae, .is apparently 

ln ·the process of being los·t in the .xenopocHntds, H is invarlabty 

present in Xenoppcf:inus 'kocht, and its prev.ious existence ls clearly 

indicated in the other ·spocles. Sixteen specimens of Caneelloxus 

butreHi, including the type,~ were examined, aH -of whleh had a 

projectin,g bony lamina on the anterior border ·of the peetor.aa 

g·it"dle. Of a sample of 89 specJ.mens .of .xenoeoctjnps leprosus 

examined:~ 32 had a sma1 J knob ... Hke process on the anterior 

b'order .of the pectoral glrd f e;. This fe<:~ture is !i Uus'trated 

in Hg. :2. 

Hubbs c J952) gave Smithis 09491 s.ubfami ty XenopocUnJnae 

the status of a subtr ibe of the CHnid:l., He named the subtribe 

Xenopoe,H.n,in1. J.t is proposed here that this arrangement should 



(b) 

F.ig. 2 .. Anterior border of pectoral girdle of: 

(.a) Cifinus superciliosus (b) Xenop~clinus kochi 

(c) Xenopoclinus leprosus (d) Cancelloxus burrelli 



be adopted, and that· the t•hree species XenopocHnus kochi~ 

Xenopocflnus l:epr®us, and ,£s!.PceJ toxus byrreHi be placed. 

· ln the sub·tribe xenopocrfnlnl. 

The resemblance the :xenopocJ'inJds bear to the Amerlean­

sand,...urt.owing hm·i Jy known as the· Dac·tyloscopfd:ae ls a:t Hr.st 

sight ~:tart Ung: .. ·rh:e :head:, peet.oraf Hns#' and :part Jeular,fy the 

pelvic Hns are strikingly siimUat i.n the tvjo g:rotrps. Smith H96ll 

rioted' -this resemblance_,. but pointed 'Qtlt that they dJHer· 'in that 

the xenopocUnlds have vOO..erltte teeth thro of the thre~ spe(;h~s·J,. 

many mo.re dorsal spines than dorsal sof·t rays, smaf :J..#. embedded• 

non...-tmb:ri-cate .scaJ.es. un.it:ed gi H membr-anes :formlng a fold across 
. ' 

gh"dl-e; -on the other hand, they lack skinny frlnges on the .opercte 
. ' . 

. and ftps., which ar-e charac:t~ristic of the ·Dactyl0seopidae. The 

xenopocHnJds dlf,fet" further from tne OactyJoscopidae i-n havlng 

a mor-e elongate body,· unbrancMtd. .caudat rays, arid a fleshy penis' 

,· 

Smith H9<S1-) stated tha't the ·xenopoclln$-ds are in some 

ways lntermedl:ate between the CJ_'ini:dae and the O;acfyJose.opWa-e. 

that they cannot be tnter,me<J i ai·e ;be.tt-"J-aen these two groups 1s 

evident from th-e fact ·that both ·tt'le CJ i.nidae and the Oaetytoseop"i<fae 

sh.ovJ more primitive features than do the xenopocJlnlds .• The xenopo-
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specialization and must ther~fore be ~onstdered to be more 

advanced; ·the_Dactylo~copidae. are more .prlmi thre than .either 

the C.linini ·or: the xenopoc~ i:nJ:ds in hav,ing .farge imbricating 

scales and branched caudal. rays. and in. Jacking a pen.is in 

the .mate •. For a group to be considered intermediate between 

two other groups,. one of those groups ·mu~t be mOr-e primitive· 
' ' 

th~n the intermediate group, and the other more advanced. 

Wht te no dl~e~t affinity between the xenopocUnlds 

and the Oactyloscopidae ls impH.ed,, the high degree .of para~Uelism 

ShO\"Tl by the two g.roops does .suggest a falrlr ctose reJattonship 

oe·tween 1"he Cllntdae and the Oactytoscopildae. f<egan H9l2J 
. ' ' ' 

phc:;ed ·t~ Oactyioscoptdae .in the :diviston Cfini formes o:f hls 
. ·.''' ' 

subord~r aa .. enniotdea,. btlt detaHed osteological work by StarkS 

( 1923, t930) end Gregory f :1931H has ted tflese workers to relate 

them to t,he Uranoscopidae and the te:ptoscopidae rather than to 

the bf.ennies .• The Ut"anoscopidae, .Leptoscopidac, and Oaetyfoscopidae 

havt: been considered to be faldy clos.ely related to the tHennloidea . . 

(s.ee the c.lassifieatlons of Jordan." 19231 and Berg., t9401.1 but 

Hubbs H952l p~laced the uranoscopid .line of evolution close to 

·fhe zoareld Une, f.air ly well separated .fr.om the percoid line 

leading to the tHennilcae. Ford U959) stated that his work on 

the seventh cranial nerve o.f these Hsh did not fead him to 

d·tsagree w:fth this ar.rangement. However, considering that there 

are clearly other ways of becoming adapted to a burrow.Jng 



existence hitz. Amnod,ytldae., Creedi idae, Try-pauc~ent-dae., TaenioididaeJ,, 

tt .is. felt: that t:he<$ttlk1ng simHarlty of _the·f?.~ct'Y'1ose~p·idee and 

.the· xeriopoe fln·i ds as · far • as :.adapt~Hons. :to burr-oiving ··!in s~nd ar-e 

eonc-erned lridlcat~s that .the. ·reJ.afi"Onships· of· the Daetylosc·o~~.d~e~, 

Uri.moseopfdae, and· teptoscopidae with tlle :Stenni:oldae . ., part';ietrfar:l:y 

the CUnld<;ie;,p deserv~ -carefui reeonslderafi.on. · 

''' '. 

,i 



intr:pduct i.pQ .. 

fhe .present state of the taxonomy of :the South A'ft'iean 

Cl inidae ·Completely obscures the ro'.tationshi,ps of tne' specJes . 
. . 

ttJHhl.n the ·gt'Q~P• The group 'is divlded t~to a ve~y large number: 

of gen.era,, oft·an on the ~t~rength of a :slngie.~ 'not very dls:nnctive 

charact~er., as weH.as bain.s s.pfit into two f's·ubfamiuesn (equivalent 

to tbe subh" lbes of Hubbs.~ 1:95.2 t by Smlth ( '1946, 1949 .h 

As stated by Huxley tl940)~ the use. of the :genus ls 

primarl.ty f·O unite closely ·rehted species. Vary Cif.ose re.Jatfonsh:fps 

between pair.s or gr·oups ·Of specJ.es w.i t'hin the genus snw ld be 

indlcated by subgenera~ Thus a .range of sp.ech~s m1 ght be i.ncluded 

ln a shtgh~ genus, bu't wlt'h a group of :species at each end of the 
' . 

:tange separated subgenerlcaHy from the umoderatet~ forms in the 

closely relah~d to each :Other than to any other group ,of specles 
. ' . 

;in the fal':'l·i ty. A ttlnotrii.ail system ·Wh'ich result~ ·from the use ·o.f . 
. . I . . . 

sub:genera ls not ·.aavi'sable ·for genera1 usage, but. migbt be wortb 

'us~ing Whet<:! n~cessary to $ncUcate detaUs 'o.f apparently natura~ 
. . 

or phyletic groupings for the benef.ft of other taxonomrs:ts ra'ttler 

then for more gen~raf workers~ 'for, whom a t.inomlal sys'tem ls . 

usualiy adequate. The assessment of natura·l .reLationships is 

not el'IV,•ays easy or even poss.Jbfe.~ and s:houJd ba based on as many 

characters and as wide a range of spec·imens as possible. 



taxa_, P.arti~ufarty the species, arc outdated concepts,, and should 

be replaced by "leve.Js -of pr.enotypic resembtance11
, which could be 

represented by a number 1 or referred .to as a "phenooH with a prefix 
1' '' 

del)oting percentage .resemb lam;:e of . the phenotyp$s (Sneath & Sok~.l.,. 

1962)., Phenotypic resembJance \voufd be determined by the methods.of 
I 0 o I 1 

numerfcaa taxonomy. described in detail by Sol<al & Sneath, 1963. 

However, unless numerical taxonomy comes into un:iversal use~e it 
. . . 

is impossible to replace ·the present taxa with any device such as 
I 

phenon 1evnts .• ViM ie it is understood that evolution is not static 

and that for this reason many groups are even now in the process of 

speciaHng, as shown by the need for taxonomic categories such as 

subspecies~ races, etc •. , it is felt that the taxa recognized at 

present are useful taxonomic concepts wtlieh should not be d.ispensed 

with, .although it is \Unfortunate that some# part leu !arty the genus 7 

have been misused to a dismaying degree .•. The aim of this study is 

to attemp-t to dlspef the confusion caused by the somewhat Jndfscri.mi-

nate use ·Of the generi·c cat•egory in taxonomic works on South African 

CUnidae., and to ptac·e the members of the .group in genera which 

convey as ooch .inforrnatf.on as possible about the pr.obabfe ngltuf'al 

.relationships of the South Afri.can spac:ies. A simp'le quantitative 

assessment of similarity between the species using the methods of 

numerh::at taxonomy is given for comparison ,in Appendix A to tMs 

sect ion~ 
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1.\EIHOOS ' .~ 

AJthough .the Sout.h. African A\tseum colloction of Ctinldae 

was avai ,labt-e ·lor study, lt was felt that large .qu.an't:ities of 

, fr:"esh mater i at should _be co-Hee ted.· so t'hat size ranges cf speci.mens 

and sampt~ fr;om -dlffe.rent .areas 1uou1d be avaHabl·e fo-r· study._ A.lso,, 
. . . 

; fresh material. i~· .easier to study and usuat f'y yields .more ,Information 
' .. 

. ·than .old ·pre~erved s-pecJmens, oHen ln rather: p()ar cond.U.ton., .. The 
' ' .. 

spectes of Clinidae ar-e: somewhat. varia.bt·e with rngart!: to dn -counts 

: and body, _proportions,. end misteadlng descrl ptt .. ons may resu tt from a 

study of -h~suH:iclent mater'iai. The same specimens couf·d aiso be 

·used for blo:logfcal studi-es on st-omach contents .and gonads.,_ f.or 

. .which a ·large quantity o-f material ts alt.•u:rys adv'lsabh~ .• 

A'(ea .of su:rvey 

frost ,of the_ cof tecting was done in the area between S~a P.o~int 

on- the wes·t coast of the Cape P.en'insuta ahd Strandfonteln on the east 

coast of the Cape Psdnsuta ln Fats~ Say Uig. 45 ta),. tblJ. CoUect­

!·ng · tr:i ps were made. to the w~st coast north of the Cepe PenJns-u I a 
to Lambert .. s Bay tApri'l.,. 1963_; January,, 1964.; March, f964), southern 

Nsmaqua1and tOoring Bay ·to the ·OI:i fants Rlver, January·, H~64l~. 

ncrthern Namaqualand fPort NoUot:h., ·OCtober 1964~ and HondekHp 
. . 

Say,, Narch t965l* and sooth West Afri.-ca tSwa'ko:j!mund', Walvls Bay~~> 

and t:UdetH·.zbucht; Sept~eriOetober l964l~ CoJ lecting on ·the 

· coas.t east of Cepe Polnt was not as extensive as <Jn the \~~st <:oas.t .. 

A trip·v;.ras .made to Durban in July ·l963 and collec't:tng was done at 
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Ourban,., Port St. Johnts, East London, Port Elizabeth, PJettenberg 

Bay, and 1/Qssel Bay. Trips were made to Knysna (February, 1964l, 

Onrust River mouth Ulov.ember, 1964)~: Still Bay (AprH,. l965l, and 

·t;ast London and Kei Nouth (June J965t. Donations of samples w~re 

obtained from Port £f tzabeth,. <nrust River mouth.., and the Sre(fas­

dorp coast. Of the thirty--three South Afr lean spooi es recognized 

·in this work, fresh material of twenty-seven species was collected 

and .examined. The other species were examined either frorr: specimens 

in the South African b\Jseum col toction or from specimens in the 

coHection of the Rhodes University Ichthyology Department :at 

Gr'aharrs t ovm. 

Jtethods of.cof lest tog 

tal Hook and I ine 

Jt was found that 1 using a hand-tine and a no. 6 Austad 

hook baited with w1nkles or I impets, on ty the larger cUnids coutd 

be ·caught .. Sm.:;;Her fish nlbbted at the bait but onfy the fish wlth 

very farge mouths were able to swallow H .• This method was also 

time-consuming, and was rapidly abandoned In favour of m~e eHfclent 

methods .except were sarrpJes of targe in frat i<ta•l Hsh were required. 

(b) Traps 

A simpie trap consisting· of a piece of ~lnch mesh n~t 

containing batt, which could be t i fted up if a fish entered, was 

tried .. but only wheHcs sha..ved any interest ln the bait .. Jackson . 

0950J found the same failure with traps, and they were abandoned 



as: 6l P9SStble means of catching cllnids .. ' 

ln i roclq' ar.eas H was fatu)d that·.; if crev'i~~ and -h~S I01<>JS 

a.t. the sides of the p.:X.:,t. were covered ·with ~inch mesh :netHrig~ . 

. and if rocks vJere ·then t'H.ted in. th-e mlddte of t~·-e poot, the. fish 
. ' 

:\tjh;ich ~>Jam out could be 'caught.· fair.ly, ea~t ly w:Uh small d:ip-nets. 
'· 

• : ' r .' ; ' ! <" ' ' 

ld) became avartab!e for eolle¢tfng tn r-ocky af'"Gas,. 

tn :t.arge.~ open areas wi tn. dense s~a~veed U was found that 

the ·only practicable means of flstt:l.ng was wlth nets .. ., but the small 

dtp..nets used in r.ocky areas wel'"e :t.nadequate for. this t·ype o.f 

Hshing~ whlch fnvohted scooping ·raphUy through as targe an area 

·of weed as possib'te to dislodge the fish which were h.i.ding amongC) 

the fronds. The strain .•.o.f bein.g :pu.Ued rapidly through ~ubmerged 

sea~eed bent a H but the strongest v~ke . frame"""'"or'ks. A very 

succe5sfu:t net for fh'is kind of coHectlng \~as made ·using an 

~h1n:g frame o·f k-lnch, di:ameter rel~forclng stetH st:a··ongly . ,· . 
. . . ' ' . . . 

wired an(l' ,gfued 'w:ith cheese...e:lot.h and .pot·yester to a brootn-

h~dle;..' tJith a lerg~ Une 'mesh .net aff'ixed t'o .it· .. This· :n~ti; . · 

attt.ough heavy out .of water,, rtas ·easy to ·Operate in the wa:ter, 

and' caught large nulfbers -of flsh in weedy .areas. It was found 

that e ~arger area could be fished tn one scoop wHh ·an ob·f,o'ng 

·.frame than w·i tb a round one,. The net ·cou:td be. pushed :r;aplci'ly · · 

along. tn f.r.ont of a persOn watklng; or pulled along behind, · 
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lt was used main fy tn areas of the green grassy weed Cauferpp or in 

kelp, and was also tmed fairly successfully in the Zostera beds of 

Knysna fagoon. 

In the lagoon, where the water was often too deep for it 

to be possible to walk about with a net, it was found that a rope 

was easier to hold and control while swimming than a broom handle, 

so aD-net was used. This consisted of a semi-circular iron frame 

with the cu:·ved port Jon above, with a tong, fine-meshed net attached 

and a towing rope in front. This net yielded very good catches from 

the Zoster;a beds, although it was not quite heavy enough and was 

consequently difficult to keep on the bottom. 

(d) Rotenone poisons 

The use of certain vegetable extracts for poison lng 

fishes, which can then easily be captured, is COITillOfl amongst 

primitive peoples in many parts of the world, but it is only 

within this century that its usefulness in making scientific 

collections has been realized. Fish poisons were used with 

good effect for making ichthyological collections by Jordan 

Cl905l, who used chloride of lime, and Eigenmann (f9J2), who 

used native vegetable fish pofsons. With the commercial pro­

duction of insecticides from derris roots and other piscicidal 

plants such as the South American timb6, vegetable poisons 

became generafly available to fish collectors; the first ichthy­

ologist to use the commercial product was Dr. Carl L. Hubbs. 



substance is thought to be ·the active prfncipfe i.n the r.oots, 

.although there is some suggest ion that .there are o:ther, even more 

.potent pf.scicides tn the roots as. wei i CMyo.rs 8i Wade, l946l. -T:.here 

~re now many conmercial names given to different ro-tenone-eontatneing . ' . .. . . '. ' . :. , . . ·' . . .. 

preparations .• Rotenon·e i~ a _.re;spiratory pol~on:r prevent i.ng .gaseQ~Js, 

exchange tn the gl,U_s ... The gi Us of fish affected by ro:ten~?Ae .. are 

a very bright red .• _The edibility ~f the fis~ t~us caught~ b not 

impaired:. Care should.,. h_~"e~er" be taktm when in~ndling powdered 

f.orms of .rotenon.e poisoos, as the poisons have an irritant and 

nar.eotfc effect on the mucous mer.br.anes. The effect on animaJs 

ln rock-pools appears to depend on their rate of motaboUsm, as 

the Hshes and octopi were u.rst affected ... After some Hme shrimps 

and or~as Sh'OV.;ed signs of ,di.scomf.ort~ On very rare occasions When 

the dose was stronger' than usual and the t t de had not rJsen 

suffictentty to cause dilution within an hour or morce, potychaet·os., 

gastropods, and ophiurcids,, as wen as the sma.t ter crustaceans such 

as amphipods, -isopods, and mp:sids., showed some effect. Acco:dfng to 

Niyors & Wade U946l the :effect on a pool lasts a fEW days untH 
. ' 

organic d·eCofi'IPOs itlon destroys the poison.,. but in the intertldat 

zone- the duration of _the effect appears to be much shorter., as _the 

,incoming Hde dilutes and disperses the p.olson to such an extent 

that it has no eH~ct. 

The South African fl!Useumfirst ettef!!pted c;ofiectlo.n,by 



po-isoning at Sea Po fnt:' ln ·196:2.~·.-us ing a comner.~i a1 inseci· ieide' 

cataid lla .• ·Tots waS. ·a dry substance consisting of ·a roten6ne' 
·.··. . . 

. ' ' 

.about; f'bree ·quatt~rs or. an hour. "i)e.fore any fish. sttO/.Jod ·stgns. 

of discomfort~ 

'tn i.9o2 a ilar9~ ·q:ui:mtity ·o·f powdered -r.otenone 'poison 

was rec·e.ived by the 's¢utn Afri;c.an 1/Useum from the Un.ited Stat~ 
' 

•of America;!' ;md permissio~ t'o use. th.is ~vas obtaJned from the 

o'ivlision of Sea Ffsher'ies aft-er" a demonstraHan ~f the -ef-fects 

had been' ghren to :<:>Hi-cfaJ~s of that organ:ization. 

Myers & Wade. 0946) describe :in S?ffle de.tall. the uSe of 
' ' ' 

powdered ro·tenone preparatfons • .They_ suggest mtx;i.ng -the p·ov.Jder . 
:; .;; ' . . ., ', . ' ' 

with water until a thin, mud-Uke suspension ls formed. thls .is 
' ·, ' .. 

then emptiod :into the.r-ock-pool. lt was found that the effkacy 

.of .. tn~ poison was muc·h. lnereased j:>y m~x1n-g a .liquid de~erg·ent. 

such' as Teapol with the pO\Vder and watilr.~ as this improves. f·fl"e 
~ . ' 

s:pteadlng <>bi ;f ity of the poison.~ The poison -was found to become 

ef.fect.t:ve. withlin ten to fifteen minutes Of plac'ing it in. a poot. 

be:ing increased by warmer ternperat·.ures .• 

Nost of the Hsh came to the .surf.a<:e an~ attempt~d ·to 

fhr~v. them.Seives out _of the poo:t at the edges, .. ,F;ine di-p-nets 

were ·used to recover the fish. H the fish did not :reach 'the 
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usua.l Jy be recovered fairly easily.~ aHhough. the water was 

som~.vhat clouded by the poison •. .The cJinid-~ and juveniles of 
. infratidal fishes r~acted .fairly quickly to the rotenone, but 

blennies and gobles vJere not. as rapidly affected4 The roct< 

.sucker, Chor isochiSilJYS dent ex at,och tGobi esocidac ) 6 ,..,h-ich is 

able to with!,;tand desiccatioo for long periods (Smith,. 1949)# 

n;:mained unaffected for a considerable period,, usual Jy coming 

to the surfac~ only after all the other species had been <:.aught. 

At Strandfontein in False Bay the brotul id §iden.~Mchthvs C.fipensfs 

Barnard, which evidently lives in deep crevices between the 

rocks, was last to succurrib. The capture of this species it !ustrated 

the efficacy -of poison as a collecting method, because it was 

found to be quUe common at Strandfonte.in; it was previously thought 

to be rare. 

in 1963 a I iquid preparation of a rotenone poison, Pro­

noxfish, was obtained from the united States of America by the 

~outh African l.'.useum. and was .fou.nd to be more effective than 

.the powdered form, with the advantage of being mixed .ready for 

use and having no possible efrect on the users. It is a dark 

~own liquid which turns opaque white on. contact with water, and 

this unfortunately mal<es visibi .I Hy in t·he treated pool extremely 

poor. However, a smal I dose is suHfcient for a fairly large poot., 

so that visibility need not be 'completely sacrificed H the dose is 

careful ty control led. It has the disadvantage that it appears to 



act fairfy rapidly onthe invertet>rah~ poput9tion of the.poot. tt 

was therefore used only at iocali'ti€s VJhorc the lfHlter: terr~Perature 

was, too low .. for the powder.ed, poison· to act quickly enough for· it 

to be~posstble to recover aLl the specimens 'in the ·time altONed 

by. th~ tide. 

Poisoning ·V':;t th rotenone was. found to be by far the most 

effective method of collecting fish in r"'cky areas, but in open 

•weedy areas such as Cay letJ?s beds it was fe.lt that the recovery 

·of poisoned specirnons would be too di fficoH, and nets were used 

As many characters as possible have been studied ln order 

to re-group the South· Af.rlcan spec·ies of CUnrdae. A\oSt of the 

characters used are necessarily of ext.ernal mor.phology. An .ette"'pt 

was .made t·o study the same .characters in each of the thirty-three 

specles examined_, and as some of the specimens were o·btained on 

.loan or were unique specimens In the South African rAuse:um coUect.ion, 

featur.es which wou:td have .required study by dissectlon could ·n,o·t be 
·, 

used. From the diss·ections made of several spec.ies for biological 
' 

p~rp:oses there was some fn<J.ication th.at the dogrea of parasitis~ 

in the g¢nads., and partieufarly the occurrence of parasit,es 'in th~ .. 
testes, mi:ght be a study with tax-onomle possibi HUes, but otherwise 

there appearod to be no .significant dUferenc.es in the vlscera. 

As large a number of specimens as possible of each species 



was· ,examined; ex~ct fi,gures e·r:-c given under the descdptlon o-f. each 
' • • • ' ' • • 1 ,·· : '· ! . 

The standard tength ldist.ance from tip Of snout· to base of 

caudal fin J .of ea~h Hsh, v~as. rnE?asur.ed_ af\d _coun1's rnade G~ the spines 
·;' . . ' ' .' . . . . 

and .rays in the dorsal, ana:~, :pectoral:, pehOe, ;ant\ caudal f.i.ns •. The 
t ' ' .. . ·' 

\ 

f:ollowil"lfl body measurement!:; w~r-e mad-e (see fig. 3l.: head _length ~ Uip 

of -~nout to upper. ext;remtty of operc:lel;, dept:h. at ~naJ wigln.:, 

gr:eatest <fi.amEfter o·f orbit,, length -91-. upper Jaw tlnner. edge ol pr.e-

rnax~lla to poSterior end of .maxll Ja l, lellgth 0f caudail .ped'un.cte · 

tbase of last .anal ray to base of ·caudail Hn t, least depth o* 

caudal pettuncte# 'bei'ght of first dorsal' splne!Pc height of fottr'tn 
! < "'< < • I I 

dorsa~ spine, length -of portion of fourth dorsat spine free from 

:fl:n membrane., :-Fur'ther measurements \"Jere made for ·the daf:a on \.Jhl.eh 

" .. · 
reG:~t"·d-e·d on previously prepared cyclostyted s:h~ets .. Head leng·th .· 

'·-. •• ! 

wa~ expressep . as .the numbar cf .tim~ the h9ad ~~as' contained 'l!n :_the 
' 'b ' ' • • ' ~ ' • • • 

stal)~ard length,. as was body depth. and orb-it diameter as the ~n~er 

of _tlroes. B· was eon·tairied ln the ·head length• st:nee 'tth.$se me~urk-: 

menfs were expressed i·n that way by pre\dous authors; other' mea'suf:'-e­

mehts w~e expr:~ssed as percentage of standard t.ength· or 'of. fiead 

t '' . ' ' 

h~~gt:~·• Head length.,. body depth, orblt diameter, and caudal pedunete . ' . 
·' --t.t, 

roe~sur.ements are gtven under each description; other measurements 

' . 



.. 
'; 1 '' ' .. 

f3ody. propotUGns and' lmpor.tant -E~G'tures used. :tn the ·systematic 

study· of the Sout'h· Aft' i c1,\ft. c:i 'inh1ae 

2. Head length 
i'" ~ ~ ', 

0

4 ~ ' ; \ , ~' ; ; r, -~ ' ._· 

~-· ~epth of body at: anaJ ortgJ·n 
' ', • ~ ; ' ~ . ' ' I ' ~ ' i ' r ' • ' ' : t . ' ' .. 

4. sn~t to dorsal orifg;tn 

5.. OroH diameter 

6. 'Opper Jaw length 
..... 

tJ • Height of f lrst dorsal ·spine · 
.... ! ,.. .. •• '·' 

a. Hefght of :fourth ,cforsal splne. 
I' f 

' \. t • f I, 

1 i ' I:. l ',l.. i ;' 

t t! I 

' ' 

'' 

9., Length of 'fourth clo:rsaif s,plne cfr·e~ from membrane tde:pth of .notcbl 

lG. CaudaJ: ped~nele l?n~th 
• • r''• 

tJ,. Cau.dal ped'unc1e .dept:tt 
J· 



dorsal crest post- pectoral 

curve of lateral 'line 
supraorbital tentacle 

anterior 

1nner 
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are given where :relevant'. A card was made for each species giving 

j.nformai·ion of .cody proport.ions, nn counl·s,, distribution, habitat, 

.and any special featur.as. To each ·cord was attached a ·sketch .. of t~e 

head, shaving the 'shape .of the head, the form of the supra . ..-orbita.l 

sp~ines.t: and a port ion .of the 1 at~el I in e. A sketch of tho intro-

. mittent ·Organ of the ;male wa~ also at.tached •.. Ttte dentition .~ova~ 

· f!:X.amioed .. Conclu~.ions were bas.ed on the su.tlli1~tion of these data. 

:HiSIQR IC&l 0 I SCVSS 100 

Various .attempts hav.e been rrn',ide to ciassi fy the South 

African Cl inidae. Cuvier & Va~enciennes CIS36), who descr.ibed 

many of the species, pfaced aU the South African species wnh~h 
. 

they described, as wei J as ~upers;:i 1 tsegs Unnaeus, in the genus 

Ct~nus,. Cuvier,, with the excepti.on of capensis <:uvJer & Vat<mci ennes, 

for wMch Cuvier t J817 J erec.ted the genus Cirrhibarbis on th~ 

. ' 
strength of the barbels present on the chin an4 snout of this 

spect es. !his separation. is somewhat arbitrary., since aJthougn 

the barbets of ,caemsis c~n scarcely b~ said t-o be of oore 

obvious slgni ftcance than the pre~ence of a tentacle over 'f"h.e eye,. 

' 
!leter,odon Cuvier & Vaf.enclennes and prachycephal,us Cuvier & 

Va~enciennes~ both of i!'lhlch tack a tentacle over .the eye1 are·, 
., 

includ-ed in the genus Cfinus together with s.pecies such as 
' . 

superci Uosus, which have a supra-orbita! tentacJ·e .. The separation 
' • :-:.., 4 

of"-papen~is from tM; of·her species at the generic level on account 



of the- .barbels lo on· .r:xampi(.? of <iH~1ching irnpor.t.ance to' ·a s"ingle 

· di HeJ!"enc~ and disregarding a f@r .greater number of s.hr.i ladtles .• : 

· sW.Slns'on ft939 l 'er~ted ·vad'oi;ls genera of ·cJ iniii.i~e·;. ' 

i)esid~ .recognizing cuvier''s genera 'CHnus ana &lr'l'"hibarbis.: 

a~·sldes: Cf.;inus ··and Cir.rhjf:.rargiS~. thn)e· ·Of 'St<Jal'nson'ts g\:mora. 
. . 

<C·t init;(f!Cbus_, Blennopbls·, and taerJsomus l contaln~d SotHh 
'·· .. · 

African species. He us.ed body for.m arid f.or.m··.of th'e dorsal ·Hn··;' 

'·lt~het,her .raJse:d anferiorfy to for:m a crest or notl, as wen as .. 
' l, 

dentJHon. in t·l~~ ~~Hn\i'i:ion of. h'is g.en.era. H•s h'l-cluslon Of 

two South Afrlcarr sp_ec:t.e~ .. JJ~tlp~ni§;. Cuvler & Vaf~nclenn·es and· 
' ' ' ' I 

· 'bracilw:ephat!a§. Cuv'f.er & vatenciennes C= U;near.is swa;insonl in 
,· ' . ~· i ' : ~f" ' • ' ' ' ' • • ' ' . •t 1 

. the. g-enus ~brJSotm51 'WhOSe rep:f".GSGntetiVeS ar.e :nO'N regarded : . 
. • . ' ' ! : ._,.. .-; . . , 

as part of a· separate. subramlty f,rom the South African· forms . 
• f ' 

tHubbs ' . .. 
' , ~ 

f952l., suggests that the basi.s on which at !east some . 
. . ; . , . ' ' . 

o·f ~wa·iris~rr's: genera ware founded was not partlcularty sound; 
: •. ' ! ' 

es,peci att·y as on ;y two of the ·several other specles whkh he· 

f nt lu,de(l in tabrJ sgrnus f it.ted his d-ef.in;i t ion ·Of the genus .t Gi n ... 
. ~ ~ 

· f:eGQ),~ and these were later foond· to be a slogJe sp.ec1es. 
'' I I ' '· 

Sw?inson 1 s work has in general been poor ty thought of by later 
. • I . ' • , • ~ p 

workers lfti .tl., .t860;. swain •. IS82; JOrden .• :t92:H. He ls said to· 
I ' •' I· ' • o ' ; 

'·. \.\ 

c.lus.t.ons ,on p-ersonal Observation. 
;'t"l 

• "l,. ·-;., ,· 
• ~ · .... : I 



since he considered the presence or absence of a dorsal crest to 

be insufficient grounds for generic separation~ but !}l!.ftln0£!2"is· he 

consldered valid. He. removed from the genus LS!brisomus. mo?t of the 

species ptaced .in U by Swa'inson U839l, including .!Atieertnis, and 
. ' 4 

brachycepfi~lus,. er:~cHng the genu:s PP:bthatmolophus for the former 
. '' . '' . . . ' ' 

and the genus B!ennJgcl.inys for the 1a1-ter. He statoo tha1·,. while 
' . . . ~ . ' 

latipgnnis and graCh)!C~f.?.hf)lus nere related"'.the former could be 

dist'inguishec by the presence of supra-orb~tol tentacles .. It is 

s tr unge that he did not not ice the s i mf l ar ity between f atf eonn is 

and ~CUlll\n.~tus Bloch & Schneider,. Which Swainson liS39l designated 

as the type species of the genus Clinus. 

Swain UB82), revtedng Swainson•s US39} work and attempting 

to sort out which of his genera were valid, declared that Swatnson"s 

work waS 1'singtdarly worthless as a contrlbution to scicncen,. and of 

.tnt(;lrcst onty because the taW of priority required that many of h.is 

names should be adopted. He foUow.cd Gi 4i 0860> in synonymisfng 

'-UriUracth.Y5>. with cqnu~ and considered ]31ennoehi~ and lg!;>risgm4.s 

to be subgenera of Clinus., He made U\ttle att·ampt to sort out 

·exactly which species should be pJ aced ln each genus or subgenus, 

being concerned ch:iefty with the val idUy or otherwise of 

Swainson•s proposed generic namas. 

The ear Her South A fr I can workers, Git christ & Thompson 

C 1908) ancf Barnurd ( 1927 l,. disregarded most of the genera then in 

ex:i's-tente~ and pi aced the majority of the S<:>uth Afr.ican .. speci'es, 



~n the genus Ct:tnus os d~Hncd by Covier 0817 l- G:ilchrist & . 

. Thompson 0908} placed one I;peci~~s~ trcmtl'ltis Gltchrist &_Thompson, 

in tho gmus f:r;istJce,es Cuvier & Valenctennes on account of it9 
. . ' 

comptetefy separated dorsai crest.,. but .the removal of men~al is . 

from the other species on those grounds was most arbitrary, as . . . . ' 

severaf of the other species, notably rrus Gi lchdst & Thompson: 

and laurent i i Gi lchl"'ist & Thompson, also v~ith separated crests.., 

are obviousty closely rotated. The genus Crist~e~ rs an 

AustraHan one, with weH doflned diotfncthte characters not 

fulfi t fed by any of the South African species. The species of 

cr(stlceps are very dHferen·t in appear.ance ft"om COO'nta lis, 

having the dorsal fin originating welt forward over the eye, 

a strikingly stender caudal .peduncle, and a simple supra­

orbitat tentacle tcf. rnentaU~~, fig .. ,25) .• 

Barnard 0927 J transferred mental ts to another Aust,ralian 

genus, fetrQite.§. OgiJby~ and w'ith H fayrentiJ, but tho lack of a 

supra.;..orbltaf tentacle in these species and many other features, 
'' . 

removal from that genus. Barnard l 1927 l atso described a n-ew genus., 

~Onoportt.s, for Clinus btporosuB.. Gltchrist & Thomps,on, which lacks 

scates and has clear lateral I ine differences from other cllnids; 

H wit I be shmm later that this separation is comptete.ly justl Had. 
• > - ' 

1n 193.5 he described tho species -naval is end placed it ln a new , 

ge~~s cpmacopor!J§.; afthough the 'lateral f.tne d i Hers slight !r from 



.... ) 

; ~' 

:~ns are oxarri:lne.d. ·'. : '' 
. 'l ;· 

i. 

Smi.tn·U94:5l revised. the South African Cliflidae and 
:· 

: ~ dlvided tb~ group into two tis-ubfami,ilesn t~lll:n'foae and N'xo<Hnael# 
> { ·, , I,, , , , I I I 

'd islinguished ~y 'i·he p-r-esence or absence ~f a supra-orbital 

tentacle., and :;.nc:tud:i:ng fift-een genera, save~. of th~m .monospeelHc. 
1 I , I • I , ; ' 

.· He ·reeogni.t-ed nine of the old genera: CFnus" :Cirrhi.bprgis., 
< < I 0 ~ • I ' ' I ' , ' • - ' , I , ' 

1 I , , 

:.§.i ennoeb.i~.~ Q.entha lrtiOlophUS.; Petraltes, .Bfeqn:i ocJinu~, CHpoporus,, ... . . 

;£1 i macopory.s, and Mvxodes Cuv i er,. The f at ter is a South American 

· genus; the inclusion tn it by Smith of the South Afrie~n Hve-
, . . . 

b-0adog specl es fucoq.yn GBcnr'i.st .& Thompson was ,tater f-ound ·ro 

:1:/e in .error fHubbs,. ,1952} .. !" adcHHon to these genera, Smiith 

:described six mw.n gener~: .lt.uraenocHnu~, 6tennfomimus., !Fyepmj,niis, 

.Pavoc U nus,. le~lroC I hilus, and gymrtocf. f.nu,&, four ·O-f whic'h ar·e 
inonospoc·Hlc• This ciassif.ication,. whHe iess 'aroft.r.ary than 

those ·of pt·evious workers# is typtcat of the procedure ':of dJs;_' 
. . 

,tinguishing genera on th.e basis of·sz.ngle dfff,erences.rather 

.t'l1an·a co!tibinaHoo Of slmiladHes. O.iHerences wh;ich shou1<1 

be .of importance ·only at tho sP'eck-s ievel are usec;(:t.o oii.fetentiate 
• , - ' \ • _ , 1 ' ' • ./, ,.j ~ • , 

higher cat¢gories, and the natural aHlnJties within the group are 
~ . . . . . ' 

' l 

.corr:.~·t\eteJy obscured, for:--. a c lassl f i cirt ion v~tti i ch rel ·i es 'ent ireJy on' 

<Hf_ferences_ and disrega~ds broad simliarlties en har:dly be ,expected 

'to- }nat~ate·,reL?·1':i ons.'h.Jps. A m~jor objecH6n to Smith's' cta;s~if:lc·aHoo 
. ~-::;,~:·;:~~·· - - ·.' ; . .. 
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ls his division of the South African Cllnidae into two subfamilies 

on the basis of a single character, the presence or absence of a 

tentacle over the eye. Hubbs li952J gave Smith's subfamilies the 

status of subtrlbes, but any major split in tho group other than 

between the Cflnlnf and the Xenopoclinlnl remains tncorrect. Most 

taxonomists would agree that a number of well marked and rather 

basic differences are required to separate groups of species at 

that level, and to use a single character, Ignoring the many 

basic features which all the members of this group hav- in common, 

is to obscure the nature of the group as a whole. Most important, 

however, ts that the members of each subdivision should be very 

clearly more similar to each other than to the members of any 

other subdivision. This Is not the case in Smith's No/xodJnae, 

where, as it wi II be sho.•m later, two if not three of the genera 

appear to be at least as close to those species with a tentacle 

over the eye CSmlth's CHninae) as to the others without a supra­

orbital tentacle. The nMyxodinae11 glve the impression of being a 

heterogeneous assemblage heJd together by the lack of a supra­

orbital tentacle, and In any case to unite groups by the lack 

of a character is known to be a dubious procedure CMayr, Linsley, 

& Osinger, 1953), since characters ere so easily Independently 

lost, and It is often impossible to telt whether they were present 

at any time in the evotuttonary history of the animal in question. 

Hubbs C 1952J, fn a revision of the higher taxonomic 



... - .. : . ~-

:categqrles>of the Ctinfdae:, accepted' Smith'$ :(f94Sl <Hvlslon ·of 

th(if S()uth Afri-Gan Cfi~ldae l.n.to t~. groups lhav.ing prt1sumab'ly seen 
. -, •• '1 • • ' ' 

•'' . ,") 

v~y H t t .1 e S<?u th .A ;fr lean . mat.er laJ ) , . bUt redu¢ed: them to _tne t eve I 
' , ·~ " .' , . , ', . . • I , ; : ' , 

ol:subtribes of.t;he.CHn.idf •. vmieh Jnclu.des. all tneSout~h Afri¢an 
. ': ' . '· ' -. : ' ' ' ' . ' ' ' . . ' ' ' . - . . ... . ,' ' . . . ' . ; ~ :- . 

s~les. ts~e tab-ie 21. He renamed tMm ,fbe. Cl hihl:i: and the Blennio-
1 " I • • , 1 , • • j , 1 ; , ·; , , , , • , ; •• ' ; .; :::' .' ' ; (• • ' •• :·:; : •' ; ' ' '-:-" : : •. ;. 

c~,ln:inf, :any Jorm of the ;n.ame ~xodes bel:rig ·~nacce:pt.able ln vlew .of 
. ' - - .. ' . -' ' ; . . . . ~- . ' .. , ' - . . . ' . .. 

·the ~outh Amerf<:~ ·trtbcr 1\'iyxodldt, :and tf1e .. fact. th<;lt the gE.'~us Myx¢es 
• • ' ' t ' • ~ .'; • > 

l$ not ,·repr,esef}ted ln South Afr:'i<:a;. he pointed out that the Sou:th 
' ·' • '' I . , '., : " ,; " ' :.; l 

.Ajyx:odes by Smith H94:5l;,; could not .be .e tNxgd~s .. on account cl the 
. - ' • I : -. . -•, .. ' 'i ., : ·' <, ' 

ff~sby p~n~s tn the male and tbw 'fac,t that. t1Je. young are b.otn 
' • ( ' . ··,' •• ' ! ', ,. . : 

aJ ~v~,: -and :cr.ea:t'e~: a na'il ·genus;~ SmithfchthY!, for .~corym .. He 

revived Swalnson•s;. (il839l. genus ClieU:racbu.s. {or ·the speeJGs 
~- I ' ' 

sgperc.lUosus Unnaeus ,and robustus GllcchrJst & Thompson,.,. and 

.used the name CtJnus .for th.e spec~t-~s placed b.y Sml.th t J94J;!H h1 

ttle. genus :QpbthalmoJophus . ., whJch tben became a, syn~nym of CUnus~ 

.AJ'art fr:om these changes i·n the nomen¢1atur~ of ttl~ gmaera he d:id 
~ •• • ' ' p • ' • : l • • 

noth~ng to aUer Smith's systan o.f :c'lassi Hcat.on, .pointh'lg out 
• t • ' • ' . - ' ~ : • ' • -

tt;~at: Smlth11s comprehens-ive ~vor.k :obvl.ated f'ur:'ther revlsfon of the 
; ' • , • . I •. ", . , :~ 

ht a· grou.p with the--.ot:h"e.r species lacldng a supra-:-ott>Hat tentacle 
'' • ! '• . '· '' . . ; ., 

rerualns.··erroneous whatever :the status of the :9"f"Oupings, and mu'St 
I I ' ' ' 

' ' ' 



.. ' 

Jackson '1950, unpub! ished M.Sc~ thesis.~ Unlv~rsHy of 
. ' ' 

Cape TQ\ml examined the South Afr-ican Cl'lnf.(lae and 'concluded that 
' . ' ' . ' ' 

to separate the group at a hi ghar . level ;than the .gener lc one W(lS 

-lncorreet.. He , p :1 aeeet : tt1e -~pee :i es wlth a · supr:a~rbi ta1 , tent~t-~ lll, 
' . ' ' ' ' . ': ' ,, \I·' '' , t ·' ' 

· .. \ 

one -genus, piqUs, bavi!ng stibgen~r:a _ci i:nus., .Slennclpfiis, ;Pe{rait,es1 . . ~~ ' ' . - ' . ' " . . . 
• ' ' ' ' ' '. ' • ' " ~ ,. <} • ' ! ·. ' . ' ' . . . ' t .. 

Opnthatmo.lophus, .O.frrfll,t{arbls, _and -CHrnacoporus~ .and most of tt1e :; .. 
- • , ~~ • ' - E ' •' • • - ' ' ' ' : ' 

spec,Jes H1ct<.f.ng a su.pra-or:bUa~ ·t:entae~l~ f.n anotter g_enus., Myxodes., 
·• I ! .. 

·havfng subg<:n~ra Myxod!§, tHeqptae.tinps~ and Labr·oci':J.nws .. Me •eft 
... 

' . 

. . 
generl:c status, malnty Ctle stated:} c:).Vling h> lac~ of ma:t.etla·t· f·Or 

; 

study, and also Xenopocl:ing!:• 
1" 

! I ,. ·'· , j 

Jackson·is .~eheme,. wh:lth:was :pnl!senf~d··on ·sornewb:af .scanty 
'''.' '' . . . ' . ' ..... 

pubt :&shed, se.ems tt:t~ most reasona~le _produced so far,, and whit.· . '... . . . . ' 

several <Important tnodlf.f<rat.ions ls ,Ofle wn;tCh vJould apj)ear t.o 
• '.' r ' • 

glve a m«e valid lnter.pretatton o.f .the evohJtionary 'history ... ' ' . ,, 

.of the group tnao any of the ;other:s. Hls use of the :generi-c name 
. ... ' ! ' . ' . . . ' ' 

.. ·Mvxo~es ls obv,iously lnadmlss.ibJ.e. lHul?bs_, .1952J. His ~ncluslon 

:of the two species of Bl·enniocJJous. ln: h'is :genus }tfx®es· H; not 
' • • . - f 

ac.ce.pt,abl·e; and nettner .are most o'f ids subgenera .. · the, -lnet.us.fon: 
' l . ' 

ol .·atennlocHnus .in bls .ffi}!}Sodes g~oup can be btamed on 't.he use 

oi too -few 'Characters Jn hls study of the ·group,, and perhaps on 

.:t-oo HtNe material of .BlenniocJlnus bei.ng ·avan·ab.te-. 



. ' ,. 

and f6VXOd~S :00. the preSenc~ or. abs~ce -Of a. supf"a-orb.ital tetlhiCte· 
I I',· 

and ·th-e .retaHve dz.e of tne. t:OOuu~ •. : cUnus was <t:efined ~ havtng a 
; . ' I ' . . I·';., ' 

ten'tact:e :over the eye· and e; ·Jarge mot.tb wHh powerf:ut. jm'itS;, ,1.-:Jhii.t,e . 
1 , . : I .~ , ,. , • . . . . . : 1 • , . • • • ·• , • , • , • , , • ·• , , ; • • , ' 

. ·• I 

Myxcides ·t:a,Cked a sopr:a.,..Of".o·it.at· ·t•entaeh~ ,and bad a small lfl'IOuth-.wUh'. 
•, •' ' " • ' ' ' ! ' ' ,· ' : • ,. ' , '"!': • , ' ~ 4' • • J '•• • , r • p ol ., ;1 •' 

w$ak;, n'arr.ow Ja~~·-· ~nfo~~~n~tef~ tte gave n~. me~~~~etnents t;o back 

up Ms conhmt;ton a-b·o...tCmotlHt stze .• r.~asurEmJents r,$ve been :made ·of 
' • '' ·.,I ' ~' • ' •' ' : ' ' ' • I . ' • I : ' • I ' ' ' , ' < : o ; •' I ," " :. • < o •. 

t'he upper jaw ·Of' samj>les of el.·l t:l'!e·· S()Uth A-frlcan species o,f Cli,ni~ae, 
. . "' . . ' . ~ ' 

' ' ' ' { ' ' f 0 ' • ' • 0 I , 1 < ' .. • ' o ' ' ' ' ' ~ 1 1 ' • I o • 

and .ttre results are s't!.ow~ .. in .. a <Hagram Hig. :4>. rne ;stat:isUcaJ·. 
0 

• • ' ; o ; ~ • .~ I , • 

me.t'hod used :ln compHlng the diagram was thEft ~escdbed by f\itll}bs, 
- '' : . .· ., '•·'' . . ' . . ' . ; . 

U9S2l.; details of :the method ar.e given lin the legend to the Hgure. 
' . 

AH the specles Whlcn have -a supra-orbital tentac.f(;!! (numbers 

t ·- tB i:A Ug. 4) have an upper jaw av~raglng more than :4()% ·01 the 

'head ~ength, Jn the specf171e,ns examtned (t·~hlcb :·~sual'fy covered ·~ 

,reasooab:ty wide slze .range.~. _Most of the .species lnc:luded in ... 
''. • . ! 

.Jae.kson·•s .fN:xodGs (numbers :f9 .• '28 fn :Hg. 4l have ;the. upper 
I • - ' I , • ; ,, 

Jaw :ave:rag~Jng les~ .than 40% ()'f ._the nead length. ttowever,, . the 

d:iffer·ence between the :Jower :Hmlts of t-he ranges of .one g·to'l.tp 
\ ' . - . . . 

and the u,pper n.m•fts. ,gf .tbe ranges o·f the other· grou:p ~·~ to :my . 
' • > ' I i ,~ ' " ' ' ' ' ' I I ' I ~ 

~mhi.d too smaiiJ to,be ·,of .much use as a deUn'ftl\re. ~generic 'c'harac.ter; 

the ove-rl:ap would :rend~ deter.minat:~.on dlHicu1t ln :the: case o.f . 

. f-ndlvhlual .specimens-. Ther:e ls eJear-ly .a !f'.endency for the speele.s 
' • ' • • j 

wlt-n supra-orbHaf t-en.'tacles (genus ctlnusJ ;to :have targer mouths 

than most ·of the :olher' spedes., and 1\h'is is certainty o.f :importance. 



Flg. 4 

The method of "representation ts tha·t ·used~ by Httb"bS lJ952J 

fl!W' eomparatlve morp~ologleal' studies. Jn -eacn dia:gram .'the 'ha:se· 

'Nne. represents the range ~~ meastJ:t'~ttl(!f}tS. recortted lor. t~e· s.affJf.}te# 
' ·, ' < • , ,• • o • •, • ,' • , ' 1 , • 1 ,, I··', 

the uprlght ttne repres~nts t:he mean~' the Qpen :area ;rept,esuan.ts tne 
• i. I I • ) ., • ; <,' ' 

·:r·epr.esents two standard errors on ei tbef ,sf de of ·the ~an. l'he 
. :-:' .. 

standard devi.atlm .and the slifndard ·error were ·obtatne<S from -lhe . . 

! :I 
'i; . a. . 

j~. ,;_:,:,; 
\: . '.!' 

• recorded for ea¢b 'sj:>ecles, and N is the number ·of specimens Jn 

t:he samp'f~. 

·: 

avallabl'e wet:e ·used t.Vi'ler.e possi:bte'• Where ftmet"' ·then ~S spec:lmens 
.,.. . ' . . . . -

were available, aH s,peclmens~wer~ :used. _for spec:l~ ·c.rf wbi<:~ fewer 

then lO specimens were used, onty th·e range .and t-he mean arce given~ 
' - . . ' . . - . ~ - , - ., 

*SMrrn. -G •. M .. 1958 •. A <e:tmeHUed guide to stattsth:s for psychology 

:and educatJon. t.3rd ed. l d ..... ;f 09. New York • 
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C8] Clln·us anguillaris 

-~_j~~~~~~~~~~~~2~~C~I~in~u~s~s:t:r~iatus 3 Clinus capensis 

4 Clinus dorsalis 

5 Clinus navalis 

6 Clinus acuminatus 

---~=~;5:~E~~~~~~~~ 7 Clinus agilis 8 Clinus berrisfordi 

9 Clinus brevicristatus 
' Clinus cottoides 

11 Clinus helenae 

12 Clinus latipennis 

13 Clinus obtusifrons 

-______ ...C=::::liii .. iii(==;-'-~~~;;: 14 Clinus robustus 
15 Clinus superciliosus 

_____ _[===:J~~~~~~~~~~~~~-;;::~:: 16 Clinus taurus ·_ 17 Cllnus venustris 

18 Clinus woodi 

19 Pavocllnus mus 

20 Pavocllnus heterodon 

21 Pavocl1nus laurent11 

22 Pavoclrnus litorafontis 

-
____ :_ __ _jc==:.•ll••c=~~=====-~2:3~Pavocllnus mental1s 

24 Pavoclinus pave 

J 2 5 Pavoc 11 nus profundus 

26 Pavocl1nus fucorum 

2 7 Blenn1oclinus brachycephalus 

28 Blennioclinus stella 

29 Cllnoporus biporosus 

30 Gynutocllnus rotundifrons 

25 30 35 40 45 50 55 60 

•1. of head length 
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in uniting the group7. although it woutd apparently be of litHe 

use In placing f.ndividuals ·in one group or the other. 

Jackson suggested that ecologicaf considerations should 

be taken into account ln attempting to classify the South African 

cnntdae, stating that, white his CJ inus species frequented rocky 

crevices and stony pools, his Myxodes species I tved In sea-weed. 

AU the species which he included in Ajyxodes other than those 

belonging to his subgenus Blcnnioclinus do Hve in sea-weed, and 

are modified tn body form and coJour for this habit (see description 

of the genus PavocJ inus, p./37). The two species of Blenntocl inus 

I ive in stony pools among broken pebbles and sea-urchins, and are 

very different fran the weed..odweU ing species in body form and 

co I our. C lip us grey i crista tus G i l chd s t & Thompson, a rare 

tentacled clintd no different from the other species of CHgus 

in body form or colour pattern, js usuaHy taken 1n sea-weed 

together with the se~veed dwellers of Jackson •s genus Myxoc!es· 

The inclusion .of J;.Hennigctjnus in the genus Ntvxodes bY Jackson 

was obviously an error, but the occurrence of Clinus brevicristatus 

in sea.....weed, as weU as various other tentacled cl inlds on 

occasions, indicates that the habitat in which any individual 

specimens may have been colfected is not necessarlly a guide to 

their rei at ionships. Hcmever, the suggestion by Inger 0958J 

that species united by resemblance and phytogenet1c considerations 

tdH usually be adapted to the s.ame type of habitat is In general 



• · · t't :i:S possiib·l·e· >for iorms Whl~h are· not. very closely 

reJ.ated'phytogenet~cally to bec·ome so. ad·apted to·.tne s"Qm~ type ·· 
• • . . ' . ·' '.. ; •• • ,-I ·' .' • ..• : j 

. . . 

;of habitat :that they c~e to .resemble; at t.east .. ~.superUcia:Uy,. 
•· , , . • ' ' ' ' ' · , ,· , I'.,., ' I',· 

one ·.anoth~r mor~. thl'.il\ 't.hey do •f-orms. et:oser to. tfie.ir .direct 
. ' ' ; . I ' ' , ' ' 

' ' . . . . 

ancesf~.ral stQck,. :tHoWever,. suc:h .s:t.rong ,per.atle'llsm between two 
' < ' -~ I ' ' ' . - ' ' ' ' ' l '- I ' "' ·' 

. . . 

· groups ®iiy prest.~pp~~ some •*•:tJ,rly close pbylogene.t:ie.,conn:®tlcm r. 
. . . . ' ' . 

Such divergence. of very cl<:iSeJy .r-efaled forms .. .and ·convcn"$J;Mce· of 
. . ' ' ' ·•· '· • ' ' . . ... t •: 

not-so.....closely reta·ted ·forms ,requtires a conslderab!e perlod .of' 
' . ' I ;< • J 

Ume. the pr.ocess is· i Husit.rated. in fig. s • 
. ' .. ·'' . . ·. :· " ' . 

tn .Hg. 5.:, ancestor:s A and ·a ar·e two falr ty d.·osefy 

·related for.ms. tn time, A and a give ,r·ise to species Ar. and ~" 

and Bt and a2 " ·res:p~ctivet y. A;J and a,. become adapt.ed to . u.·fe 

ln a . w~dy tra;b:ftat . .,. and . ~2 and B2 .. b.ec.ome ~dapted to a :r;ecky . 

,n-ab it: at. f'or a · eonsi derab H~ pewlod f.)f t I me ~\; wlH .:resemble 

A.2~ .occupying a di Herent h~bltat~, .more th~ H wl U resemt?+e 

a1,., ·Oe<:\i,pying the same :haM tat, :and slmtJar.ly ~t w:,HJ r.esenble 

if32 tcondiitlon H~ H0waver 1 · tn tbne:~ by adaptation to a., parUcuJar 

babita·.t,; weed....:dwetiers AJ and 8~ may··eome to resemble .each •oth~r 

mar•e eh5se:fy than At .resembles A2'or Sl .resembles a2., .<'Jnd $:imHarly 

wl~th ·roc'k...c:Swe'Uers .~2 and s2 (c<.mct.ftl.on. Ill but this wHt pro!)ab·fy 

ta'k~ cl conslcterabitEr period of ,,. ime:. An appr-oach to condlliQtl ·u in 

tbe <:Hnldas J.s seen ln the reset® hmee ,of the sand-bur.r()wf,ng g'r()up 

. ' \ '- '._, -- . - ' 

Xenopocl:JtHn~l to the sand-burrov.rtng family :Oacty.loscopi:dal!• bqt the 
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sma Ill number ¢f :fea·tures .whlch the. Xenopoc fin h'li have ln corm'IOn with 

. the ·Oactyloseopidae. In ·c~partst}n with the large number of·.features 

wni.ch they share w.i th the ·C~lninl sug,gests that a, coosidet:ab.ly .t:onger 
, . I . ,: ~: i l '- . 

time would be .reqolr,ed:before cond!iJl.c;m·. tl' ts actua.lly·r:eacbed; The 
t ' ' •• ' . . . . 

C-llnlda.e are consia:ered to be o.f Miocene origin and therefor~ ;a 
. . . . ' . . . ' 

' . . . 

fairly recent group;· it $e:ems ce.rtaln tna.t specl.es Which resefni>h~· 
• -~ • • • ~ • • • •• • • • : : • <. ~ 

, , I , 0 • • I ) r I ' • 

I i ! ,, • ,. 

are probably very closely, -re.lated, and not· the produ.ct o.f para.1f:el: 

or convergent evoluti·on. 
l ' 

A summary •Of the s~h~mes, o'f south Afrfcan .cJlnid c.lasslH-· 

catlcm disc·.ussed. ls g'iven ln tabhl! 3: •. 'the reasons for the ehoi:ce of 

the name PavocJlnus. for :one of t:tte ~genera ~r,e<;ognlze(l i'n the presen:t 
, --- - - -- ---. -. . . - . ,. . 

I.' 

I 1 t' ' . 

' ' 

; ! . 

; J j 

; ' 



Tab I e .3. Sunmary of the varIous c I ass i f i cations of the 

South African CUnidae. 

Cuvier & Valenc1ennes 

US36) 

Swa i nson ( t 8.39 ) Glll ( 1860) 

<arrhiQarpi~ capensfs Ci(rhfbarbls eaeensls 

Clfnus as::umfnotus . I( I inus acumJnatus CUnus acuminatus 

Clinus anguj) Jar is Blennopt}IS pnguJ llprls Bl.epnophis angulllarls 

Cl inus cottpides Cf I nus cpttofdes Cl inus cottoides 

Cl}nus tatipennis La2ri,sonps Jatipennis Ophtha1molophus L.. 

c I f nus gap ere i I i osus C I to i teach us supe(c I I i esus C I lnus superc; I i osus 

C linus br!!Chvcepha t us tabr t somus Hn ear J s B J enn i oc H nus br achy-

Cl inus heter¢on cept}alus 



Table 3 (continued, 

Gi lchrlst & Thompson 

(1908) 

C Ji oys ci'peps is 

~Unus dqrsal Is 

\t fin us angy i I I ar L!, 

CUpus str iat4,S 

C I inus cottgides 

C l tnus tqyrus, 

C linus tat i penn is 

CJ inus agJmtnatus 

C J f nus venus tri s 

Barnard 

( 1927;, 1935) 

Cl !nus capepsis 

Cl tnus dQrs~l ;s 

Cl{macoporus navalis 

Cllnus angui II ar is 

·£1 tnus str.fatus 

Cfinus cgttgtdes 

Cl inus taurus 

Cl inys iattpenn.is 

t; t in us ayuminatus 

Cl ipys vepustris 

Smith 0945) 

C'krt] il;!arb is capen4 is 

£1Uraonoc1 inus dorsalis 

CJ imSJcoeerus naysat is 

Btennophis angui J tar is 

B1ennophis strlatus 

Blenn fominps cottoides 

Blenniomimys taurus 

OQhtJ;lafmoJswbus tatteennls 

Ophthaimolophus acumlnatus 

QphthalffiQiophus vrtnustris 

Ophtbafmolophus agi I is 

Qphthafmotgphus hefepae 

C,~h)}ps brevicrlstatus C,linus breyicristatus Petraltes brevicristatus 

Cflnus supereillosys 

CIJnys robustus 

Cllnys eovo 

C,t,inus heterodon 

Clipus laurentij 

Cristieee mentalls 

C linus fucorum 

Petraites woodt 

Cljnus supcrct liosus Clinus supercjllosys 

Cllnus rpbusfus Clinus robustus 

C t Jnus ~ Payoc linus ~ 

CJinus hetergd2Q Pavocl ioys heterodon 

fetraltes !a:wrentii LabrocJinus Jaurentfi 

Petraitgs mentalis bS~broc I inus mentatis 

C I i pus fyegrum liyx(?des fucorum 



Table 3 lconHnuedl · 

Ghchdst & Thomp-son 

U90el 

-5o-·· 

Barnard 

( 1927 ,.193!)). 

Smith 09451 · 

. ' 

CJ!M mus CJ ipus !!!!.§. Fucgmi!DU§. mJS 

Ci in-us brachvceW§J.Y.§. Ct inus .~achycephalus Bfenniocltnus brachY~ 

.cephal us 

8lennlosHnus stella 

CHnus p_ipor.osus 

c t lnus rptundl f·ron.§. GmutocUnus rotundifrgns 

.ff937, 



Table 3 (continued) 

Jackson ll950# unpubf I shed J 

C11nus (Cirrhibarbls) capcnsis 

CJ inusCSiennophis )anguli Jaris 

CJ tnus Cijtennophfs tstri atus 

Cl inys CBtennopf)is JdorsaHs 

-51-

Scheme for reclassiflcation used 

in thls work 

c lin us CCirrh I barb is )£apens fs 

Cl in!;!slBiennophis )angui f tarfs 

Cf I nus C6hmnophls Jstri atus 

c I inus IC t tmaeoporus )dorsal is 

C I in us (C t imacoporus lnaya I is <;I I nus CCI Jmacoporus )n<JYa I fs 

C 1 I nus tQehthalmofophus Jacuminatus,.CUQps CCI inus )acuminetus 

Cl inus COphthalmotoehys Jagi I is 

C llnys C Petrai tes )brevicrlstatus 

CJ inustCiinusls;ottold!_S 

C!JnusCQphthatrnolophus)helenae 

CJinus (Ciinus Jag I Us 

Cl I nus CCI Jnus Jberr Jsfordi 

<;,I Jnus CCI inys)brev Jcr lstatus 

Cl fnus(CI Jnus lcottoldes 

C f inys CCI in us )he I enae 

C I inys (Ophthalmolophus) I C)t i penn is Cf I nus CCI ious J I at i penn is 

£1 lnus<CI Jnus )2btus i frons 

CJ inus CCJ inus J(obustus CllnystCl inus lrobustus 

Cl lnustCI jnus )s.upcrcf I iosgs CljnusCCI inusJsupcrci liosus 

Cl fnus tCJ I nus Jtaurus Cl inus CC linus >.t<turus 

Cl inus(Qphthalmolophys )V£0Ustrls CJ inustcqnus lvenustrfs 

Cl inus ( Petrai tes )Wood I Cl I nus cct I nus )wog:<! t 

lllyxodes t Myxgdes )!!!!§. 

Mvxodes ( Labroc f in us Jment a I is 

Myxodes CMyx<?des Jheterodw 

Pavoc J inys CFucomfmus )tttts 

Pav2c f I [!US t Labroc I I nus lrmmta II s 

favoclinustPpvocJJn~,heterodOQ 



. . : ' . . 

rai>te. 3 teont tnued-f 

Jackson :f l-9.50,'. ucipu b ll~be~ ) : 

~ . . ~ 

Mj~ode.~ ttab·rociit~ti{U-aur~nt; f · · 
•. r • .• 

•• .. ·~ • ~· .. ~ • t 

• • • '.; ~ ..... ' ' \ ~· . " • .: • , ,, '. , ~ ' • ' : , ' ; 1,. I, '. 

t~xodesltf1Yxodes lpavo 
. ~ .. . ' _,. . ' . . ' . . ' : ( ,· 

it¥i<oa~ t ~'ixo·aes tf~c2tum 

'fAYxoitw«§J mn foc·i lnui ,~c~~· · 
> 

t4!xodesUl~ilnnloc f tnus Jstetl a . 

. f:;:t iinopor-us; lit.eer;Osus 
; . ~ . . 

~fiu.tQgJ lnus ·rotund i fi.oos 
t. 

·,_ . 

. ' 
' . . .. ,· .. '. :, .. 

. . 
I . 

Scheme tor' ,f".eefassi-.f;icat:·t:otr used 

. 'lo this wtitk 

. Pa~~ ·~ hlu~ tea~®· I J~u~ l·faut-2flt -i i 

Pgl~o¢ 1 t'nu~lP~voe Hnus 1 :1: itm:"&d2fJHs · 

P~·~ocJff!Uste~vru:.l truro >~a'!!a. .. 

s:>.avgcllnus tP;S!vgst inu2 lQr.ofUngys 

-Pavoc t lnus tSrri).ftris:trtb!$1lpcorym 
' . ' 

.W Gnn i oc J'.tnus · »t:acnycepha.bss 

;BI~nntoc.Ctnus stella· 

,CJ htoeorus · bi Jigtqsus 

.§¥;ntltoc Hnus. rotund i fr"ofl! 

'. 

~ ' : . .~ . 
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S 'i'STEftATJg 

SubfamiJy: Clininae 

Qlasnos{s: Cf in,fdae having on the anterior e(fge of the cleithrum 

an upturned 1 hook-Uke bony process. Sca1es usualty smafl and 
. . 

· ell'bedded., with rad·i I on· aH · marghts~· Caudal rays· ahvays unbranched. 

No nucha I cirri. 

Tribe: CHnidi 

Olagnosls: Cllninae which bear their young ailve. Males with a 

Heshy pen is. A1ways a cir"rus above the anter tor nostri J. Body 

sea' es usua 11 y sma f f and embedded, except i on a I J y absent. Hook on 

pectoral girdte usua,lly well developed., .rareJy reduced or absent .• 

Diagnosis: CJ inidl with hook always .present on pectoral girdte,. 

Head compressed:~ eyes lateral. Pehlic rays f.ree from membrane for· 

greater part of length. 

Remarks 

There are few characters Which can be used to differenttate 

between the South Af.rlc-an members of the CUnin'l above the specles 

h:!Veil'1 since this group is very homogeneous in most respects, and 

many feat.ures are common to the group as a whole. Jt has been found, 

hO\vever, that the group can be divided tn to Hve genera, somewhat 

uneventy; there are hvo large gener.a which between them contain 

·twenty-six of the thirty recognized species. Of the other three 

genera, twO are monospecl f ic and rare., and the third contains hvo 



speei es .• l·t :is not .easy to decide tn t·he case of monos;peci ftc 

·genera whlch features are purely speci He and which wotl;fd b,~ 

more wiidety apphcable 'lf there were more speeie~., -but the 

species involved here are so et.ear1y dUlerent from each ot·her 

and from the rest of the group that ·\'f';bere is .ampte just,; neatlon 

for the .recogn it Jon c>f tne two monosflElC i fie genera. A summary 

·ol the Hve gene,ra is given tn ·ta·b .l•e 4. 

A frtnge.d or branch~ tentaefe -over the eye- •. ~,~.,.. CU.nus 

4 •. Pos·terior dorsa1 spine much snort·er than Hrs.t d·or.sal soft 

·ray, causi.ng a deep notch ln the profile of tbe dorsal Hn 
. . . ' 

before the soft rays •(6•·• .... ··•-•··••••~·•••·• ;EH·ennlocllnus 



Table 4. Comparison of the South African genera of Clinini 



t.J~,&te., i)Ot 
~t:"O:r ie;ot ittg 

r.nt·et~ por~ 
~lQ;po$t~<lm" 
pnr.f, of r.;belrt 
~t~t~t tuoos 
~~tb a~·ot 
~,~ . 

e~t part' ~­
tao ~mottfOJ tlp 
~~~- ot~., .· 
~fh~, 

!0 . .,. 49:1 of he~ 
tmstn 

t/ODtWntc!t 

~~ p«t lor;eJ' · 
fi)'P Gt:aft,.~lfJd, 
,001· ~DJtt~ 

\,$t~4~-· 
-~· ftflgth ' 

~t.•J,...;tJktc 

A ~h·mtc" $t~:to 
pepf'U& ... 

~r:ttute- ~,-at 
. idlr •cof fr:tg 

~nft#i~~ 
OfnQ.fb#~tng . 
~M.i~l· a:~·;Pafltw-ior 
~t of ~~~ hOf'i...: 
~:oo.tel· t~ ~'lfh .a 
pQr'B p.t ¢®\1 ()f)rl. 

~t'f1 ;part fMg; ''P ~u:j .,~ 
8b•t~fb~ ' 

~ t.r.~. -4CZ ct· 

~- ··~h 
f.Jigf)fy --~· 

~..- /1'\~h!!~-­~~f~ ~· -~~ ,.,11 3·.~ 



Gel'}US : C Hnus cuv i er., 1817 

q_hl(l~ Cuv1er,. tan :p:5 'type spe~Jps. ;J3tennius acuminatus _Stoc'h & 

Scbneider...J 

Cuvier & Valenciennes.) · 
''• i l ' 

.CHnHrachus $walnson, l839 :75 (iin part) <type speci~ !}lermius 
' 

' I, ' I < 

,varlab i t.i§ Raf inesque l 
' ' 

B i ennge!l is Swa i nson,.. 1839 :75 H· y,pe species C .t<inas an,gy U l· ar is 

Cuvler ,& Vaienclennes) 

.S?&nthalmolpphu~ Gill, lJ860 :104 Uype species <;Hny~ Jath:enpis 

cuv:ier etc Valenciennes l 

(iJ,;lmacoporyi Barnard, 1935 .t646 ltype spec~ies .CUmacop-orus 

. !l~'!Zalis. earnard) 

11\uraenoc linus Smith, 194.$ :538 ltype sp'(;!ci es ,CLinus dorsaUs 

Castel,nau l 

B!enniomtmus Smlth, l94S .:538 ttype specles CUnus tatlr'US Gllchrist & . 

thompson) 
.... 

. Ol.ggnosls: A distaHy flattened, at leas:t b.i.H.d ·tentacle ·over the 

·e,ye. La;teral tine. usua:uy of doubte pore~_ and/or sit}.91e por.es 

open.ing above an'd below the .I ine in .f-ront; behi~~ post-pectoral 

curve.usuaH'y of short separ.acte nori.zontat tubes with a per~. at· 
• ; j 

either end. lntromlttent organ usual ,fy -of a fairty -tlong basal. 
. . 

portion with a small tlp .ret.raccti:le between one or ·two ,pat.rs of 

fleshy a ips. BOdy -covered wifh sma·tl., ·often embedded <::yc:t.oid 



tar;ger. Y-<?ffier .a~w~ys :~ooth~~ .Upper. :~f:lW <;~vera~~ ... -~e- t~~ 

40% of bead hmgth. Body mod~rately ,robust. Caud~\l peduncle 

stiort • · · · · , · 
_ .• -,. · ... : •• , • .. ,, • \ • t,, ., I I, :I.· <. ·, t. 

,. "'I 

·\·. 
\:I. 

. • • , ' , , ~ I , • ~ · ', , • i . , : ' > : , : • ~ ·' • ~ • : there is some doubt as to which specles ,should. be r:egar'ded 
.: i 

.as the type s.peci es o'f £Hnus. ·No type spec ies·::l.vas 'dest'gnitect 'by 

citvh~r tdJ8fll. 'cnrn!s ·;§ugetsJ!i¢sus ·tli~naeus:l ·,he$ 9ener:.a.lJy· been 

regarded as ·the type species of the 9enus,, 13nd was so des'ignated 

by· Swain·· ~c1a8.2}~ it 'is ·evtdent from the expanded d.escrJption· ~.f 

the genus CHnus )6)1 Cuvi-Gr & Valen~tennes C!B36l* ln vJh,icb the 

m~t .. l -organ' is discussed ln some <Jetan,, that the <Jescrlptloo was 

basect. chi.eHy on spec:inwns of C! lnus supercUiosy§,. HOwever, prior 

to SvJalnti <feslgn~ti,on iof the tyPe .sp~ies, swainson t:ta39i ·designated 

C!lnus §cumlna:fqs t6.l«h & sc~neider l as the type ,speci-es .of t.h:e 

ganu5 'clinus ... It se~ that SwalnSOO'''S designation :must' :be accepted 

acc:ordlng to the "f'Uh:l·s of the ·tnter_nationa.J Cooe ,of Zootogtcal 

Nemenc l ahJt\e <-1•9.60 .. ~ Artt ct·e 69 ' (,aJ U H >:: '* In the absence ·of' a 

_prior vaHd ·type..odesignatton for a nominail genus;g an author il:s. 

· cons.~:dered t.o have d:estgnated 'OI'Ie ·of tlle Ql"'l:glnaUy i-nciudeo 

nomlnal species as type...specles., if 'he ·states that it :is the type 
~- . . . .. : 

tor type ... speci e$) 1 for whatever reas·an.1 t' i gnt .or ·wrong.,.. and H lt 

ts cJ-ear ·that he hlroseJ·f accepts 'it as the type s;pecies .• u :Cl:inus 

f!.cymlnatus, ·one ~rf ttle or-iglnaHy hlctuded nominat specl.es ·of the 
- ... -:-·· _..,..-



genus Clinus, is in no v1ay ineligible by the rul~,s of the inter-

national code for designation. as the type species, although one 

might Gonsider Cfinus supercl llqsys as more suitable. CJ inus 

.~cuminatus is therefore accepted as the type species of the 

.ae.ous, c t i nys. 
-.·- .. ,.....,..,... 

Hubbs' 09521 recorrmendatfons regarding the nomenclature 

of CJ inus and Cl tnUrachys for South Afri.can species fall away, as 

Cfinitrachus is constdered to be a synonym of CHnus. 

DJssvssion 

Hos.t of the eighteen species of the genus CHnus are smafl 

and occur almost exctuslvely tn the intart ida I zone; a fe.'V extend 

into the infratidaf zone, and a fe-w reach a fairly large size 050-

350 mm .. '· ltoSt species five in rock-pools amongst stones end· !n 

crevices, aUhough many species frequently hunt in sea...weed as 

weu,.. and one species habitueS ly occurs in beds of the green alga 

CauJerpa fi I Hormis; none, ha.vever _, have the highly modi Hed body 

form displayed by the weed-.d\.veHers of the genus Pavocftnus;. They 

are well camouf1aged· and· able to change pattern and colour aJinost 

instantaneously, although there is general ty a basic pattern of 

pigmentat'ion which remains for a considerable time after· preservation. 

This pattern may be of blotches and .<?ross-bars, and there is almosct 

invariab I' an oceHate spot on the shoulder, anterior fin sptnos, or 

,opercte. They are entirely carnivorous, but the diet ts very varied, 

both between species and between indlvidua Is of the same spectes 



tsee part .. t,t 1 l. there hs a :t.endency in _many $pedes to <l~vetop.:a 

notch in the rnembrane_jo:ining.the thh"d and four~h dorsalsp'ines .. 

. The :ftrs·t. t:hre~ 'dors_a;l ~;P!i~es :are, .9ften elevated to. fo_rm a_ ~r~t.; 

.thls -is,. considered to be a pr:imH.i.ve .feature ln the .fami'1y CHntdae 

tHubbs,j: 195-St. ln one species wJ th a very we.t I developed crest the 

crest shows sexua'l dlmorphJsm •. Tne. ot'her species show llttte.or no 
• , o,. < 1 o I ' ! ' l • t 

sextla'l dimorphlsm.-otber. than the development of a penis Jn the 

An examina~U-on of the gonads tsee ,part 1Vl of many ;intti-

vlduats of several s.pecles o,f thots goous sugges.ts that, wh.Ue: 

:ParasHism of the ovaries by tremat.odes occurs to a var.y1ng degr·e·e,; 

the testes of the males are norma t ly not af fee ted·,. 

Jackson '(.'f'950L diVided thls -genus into subg~nera whit:b# 
• lo ' • I I ' ' • . ••~ o 1 

1 
•
1 

• : , i 

with one excepti.OD, cor:respcnd·ed wHh Smi th'.s; lii94!H gene.r.a {se:e . ' ·.; . . ' . ' . . - . . 

tab.Je 3l., ln attempt:i~ng to group, the.eighteen specles .. contai.ned 
! ~ , I I ' , ' ' . , ; 

tn, the goo~s. CHnu~ as d;Hned above~ one is confronted with the 

difficulty of d.ecidi:n.g .on a ·method Wf1i,ch wH 1 ref l:ect What• .appear 
. . ' . ; ~ ~ . ... . . ~ . 

t,o be the nat:u.rai .r,::t.at i_onships. of the ,spee.ies ~!<;'~thin the genus. 
I I ' • ' I, • ~ . I ' ' I ' I ' ' '' 

·rnls Js a prob:tem. because,. wh.He the geniJS £,Linus. 1s not completely 
..) I . . • t ! , 

.homogen~oos. and there is an lndi.catlon of development along at 
I I I / I ~ • i ' I J 

ieast ·two major and sev·eral :m:lnor Unes :within lt ~ most .Qf N1e 
' ·' 

species. form a more: or :less generalized group in w·nich ·each mi,nor . 
I' ' '. ' ·I 1 ' J • I I I 1, ;.·, i 

.nn·e. of d-evelopmenit ls represented by a range :rather t~an a 
' \ ... '' ' ,. 

cluster .o>f spec·ies,. and in which. there :is. so much overiap b~tween 



apparent Lines. tha.t .. the species Involved .in each: I lne .of d\91/~'~op.-

ment are not cleart-y deUmlted~ '~t. •' 

. , ' . It· ls p.roposed to rise · fout ~.subgenera~ one of 'wn icb. trust: 

contain a Large· number 'of generalized speciies.~ The other three· are 
beHeved to :represent particu~ar .l'ines of development. ant:Fare •· 

easily defined; .they. :appear to be more Ctosefy re'l ated to each 

other than to the more generedlZled species .• 

CHnus navaHs, £,. dorsatts, ~ anguHtar,is, £L striahJs; 

and.&.,.. .capensis, ·previous,•y dis.tt"ibuted among· the ·genwa CH:rttacQ.:. 
. . 

,porus.;. fh.Jraenocnnps.,. (llennosfl,is, and C.irrhi;barBi!lt, are al.1 :rather 

elongate,., .. eei-·1 ike species. smltb 1.194.:5} separated them from each ! 

other generically for the foHowlng reas.ons: t:l) CUnus nf!.ya1·i·s 

has on'ly one soft dorsat ray, aod. the lateral I inc por.es ate: 

double for most o.f the I ength of the :1 ine, sometimes the whole . 
- ' ,l • ' . • 

length;.· it was placed ln the. genu~ eltmas;o'?orus b:V :Barnard H935) 

~nd retained in that genus by Smith t;t945l.: ~~J CUnus .dorsa.tfs . . '. . . .. . 

has only one soft dorsal ray~ and the Jateral Uno is of fhe 
' • ' • ' ' • • . . • l • 

us:ua1 type poster lor t·o ·the post ... pec.to.rat curve H .e. of short 
, I ~ I , • ~I 

horizontat tubes ~Hh a pore at .ei'ther ·endi; H was ;plaeea alcri:f!. 
.. ~ ' ~ • ~ ' • . ' t 

;! n tile gal'US. fmr aepoc If. 01!§. by Smt th H945 t. (3, l Cfinus ang~ i H at :i.s 
I ' • • • ' 

and Cllnus. str•iatus. have 2 - 4 dorsa.t soft rays and scaly <'..h<i>'eks_, 
• - - I . • . I 

.and .~ere plac.ed Jn the 9.enus Blen:nopnis. C4* Clln.us c,apepsJs ~as. 
. ' 

t>.<lrbels on the chin and snout, and scaly cheel<sJ! and ~was p,Jaced ln 

fbe genus Clrrh{barb:js,. 
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CtJnus anguittads and Clint.is str)atiJS are the tvJo most­

ee:t-Uke speci-es. They have smat f scales on the cheeks as v1el i as 

on the bases of the dorsal,. anal~ and caudat fins,. They are very 
' ' .• 

alike and form a ~ist~nct pair of .species; H _is proposed to show 

th~ir close relationship :by pl:acin~. them togeth-er in a ;Subgenus 

Sfennoohis. 

CHnus capensis cannot be confused with any other species 

on account of the barbeJs on the ch.in and snout. In some famll ies 

e •. g. Brotut idae this feature ;is consldered sufficient grounds for.. 

generic d'istinetlon., but in view of the f.act that .CHnu§!. cq12ensis 

resoobtes the other species of ;CI tnys ln all other respects. having 

the same typo of supra-orbital tentacJe, lat·eral line,. and infro-

mittent organ.,.. it. seems preferable to regard this spc<:ies as a 

membe.r of the genus C:llnus. Since, however,. it is set apart f(orn 

the others by the facial barbelsp :it may be placed in a subgenus 

The tateral line of pinus paVSJlrs ,appears to be of the 

samo typt~ es that .ftund in the other species .of CUqys, but the 

pores continue to be douMe for a varying distance behind the 

p<>st.-pectoral curve, often along the whole f ength of the 1ateraf 

Une. As in _CUous dorsaHs,. there is one soft ray in the dorsal 

fin,. and the cheeks are naked1 as in the majority of spechrs., The 

supra-orbital tentacle is present and simi tar in ~linus navalis 

anti CHnus dorsaUs. Since it is very difficult to distinguish 



between juveni te specimens of those two species except on fih 

counts .• · H is cons idored that generic or even subgenerlc separation 

.is untenable. u is proposed to place those two species togethar 

in· a subgenus for whkh the name c l.ltn~Qf2or,4~ Barnard, f935 must 

be used, as it i!S: th.e o1der. of. the two generic names whiCh have 

been us-ed for them. 

The remaining thirteen .species constitute the subgenus 

CJHtus taurus end Cltnus cot;toides were placed in a 

genus BJenniomlmus b)' Smith U945J on account. of a bony ridge 

over. the eye,, which makes the interorbital appear concave instead 

of flat •. This ridge is by no means stdking in smat I specimens of 

clinus coftoides;.and it is slightly developed in Ciinus latipenni.s 

and Cl i!JUS hete!)fie, Which Smith placed in i'f1a genus .PJ?hJllalrnoiophys. · 

C I i:nus f·ouru§ and CJlnus cottoi2es should therefore not be 

separated genericaf ly or even subgencr.icai .ly from the other 

species, .since th~y, particularly . .Cl inus ,taurus, represent the 

ext.reme of the range of development of a particular featur-e. 

Jackson t .1950} a tso fe.f t that the:: bony •I'" idge over the eye was 

a character insufficient for differentiation even ut the sub-

·g~neric .level_,. and placed Cl inus :taurus and Cf inus cott:oides . . . 

in his subgenus CHnus together with cqnus superciHosus .md 

CHnus robustus .. HOV'Jever.# it Is unt ikety that Jack~on sa.~ 

CHnus -IS!tipenni~ or Clln.us hefenas."' both rare species; if he 
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had he would .probably have noticed that these two species are 

nuch more simi tar to CJJnus cotfoldes than that specJes ts to 

CHnus superct llosus and C.f inus robustys, while Gnnus -laHpenni.s 

and ~1 jnus helenae are too siml Jar agaln to other specles 'lacking 

any sign of a ridge over the eye to warrant separation f,rom them. 

Clinus superei I iosus, &.... robust&Ls, .£... brevJcristatus, and 

&... woodi vzere ,previously separated from the rest of the tentacled 

species because the Hrst three dorsal spines were higher than the 

succeeding ones, forming a crest. C:lJnus superc I .l.iosus and C! lnus 

:ropustus were ptaced in the genus .CHnus in a restrh::ted sense, 

havlng a n-otch tn the membrane between tho thlt"d and fourth dorsal 

spines less than S~ o.f the tength of the fourth sp·ine. Clinus 

orevicrisfatus and CUnus woodi were placed ln the genus Potraites, 

havlng t·he notch over 50% of the :length of the fourth spine tHcCut loch, 

1900), although Smlth 094.5) stated that In Petraites the notch is 

complete" the membrane from the third spine barely reach rng the 

base .of the fourth spine. JvtCuS loch H908) stafed that the two 

genera C1 inus and t;ptrattes are barely distinguishable from one 

another; and this Is certainly true of the South Afdcan species 

involved, s:inee .COnus superclllgsu§ reserrbles CJinus woodl more 

closely than it does CUnus robustus, and .Clinus b[,evicr lstatus 

is as ctose to forms such as Cllnus agi lls, cpnus venustris, 

and CUnus cottoides as H is to CUm.1s wocxti. ln ,Clipus sueer ..... 

. eiHosus the depth of the notch varies from 0- 100$ .of the 
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fourth spine~ but ls generally 4o :.:.. 6(1/;;: (see taMe 5 )., CHnus 

r9bustus :1!\as· ;ah: ~tr'·emet.y <sha-U<:iw -not-ch~ In CHnus woodj t:h~ 

,membrane <fr'Qll·t'h~ -thira·sp'i'ne :t)arety.r~acnes the ,base -of -the .. 

foot"fh: s'p:i·ne,.· ~n :ClJrlys brevi.crlstatusq the not~h. ·~aries 'frotn : 

:2:5 '~ ;100% of thf:!' fourth 'spine,. but>is uf.>'ual:,;.y .50:.:.... '15%. afld. 

:only r·.ar-e~:Y .~:~•: .The· cr.est oi_s, ~ i_g~ .~n-~ trJangu J_~r ).11 -~li;ous 

;woodl: ~nd parth~ular'y :l:n :mature mal~ speclmens -pf £Uous 

sueerel1.losys;# and :i.s. v.er:y ilow, scar:c.e:ly ·elevated~ ·i·n: .,Llnu-e 

robust;us: .and Cl inus .brevlcristf!hl!, •.. ·~tno~9 the ()tb~r. spec,ies, 

CUnus aglHs and .Cllnus .taurus have .a .n~teh tn the m~br.ane· ·, 

between the fht-r-a and fourth· spin~ but the fir,st thre¢ splAes .· 

are not elevated,, ~and ~lnus. VjWJ;!SfrJ:S 'lptaced by Sm;lt,fl ltl the 

genus ,OphthajmoJopbyst _fYf>·~caJ ly has tb~ second and ·third .'~~~sa:J: ..... 

spines somewhat eJ<;Jvat-cd, .. Jt seems th·er~fore that .t.h.ere ts a . . 

range· o'f crest reduct ron and .noteh ,<Je,pth ln. thls g:enus.; ·and that 

to .ba,se: generi-c: or .subgenedc distin<;;tlons 011 these .featur&.s . · 

would be ·f-a:Jse. and ind:eed, imposs.tMe, since H. is .often di:f.HcuH 

·tC) decide Whether l~dl\Jl.t!Ua~: .spe<;imens of: ,ClclOU§: roousfJ.iS .cmd 

Cflfnjs :brevicrJstatus. have a. <;res·t .at t'lal:l', while: lin ot,her~s lt 

ls qutte mar-~ed. ff is .. al.so ,ptiss"lble. t'hat the <!t;·est ·h~s .b~~n 

reduced or lost ·separe;teJy· and ev~n. f~ot dHfet;ent reasons in .. 

·t.ne various s.peetes,, and that . its r~tenti()n. do~s n9t lnd:ic-ate. 

c:tose- a1fflnity; . t~e:r;~ are no o.ther. featur:es to sugge,s:t a. close': 

an:·fnity artlOI'lgs,t ,aH .the -crested speciies .than between. crasted 

and ·non~res/t$d species. 



Table !h Oepth of notch in membrane between third and fourth dorsat spJnes texpressed as %of 

fourth dorsaJ spine free from membraneJ. The numb~s represent actuaf number of 

specimens rrom each sample having a particular depth of notctu. 

Species 0 ... 9% 10.19% 20..29% 30...39% 40-49% 50...59% 6o-69% ?.o-19'/r; 80...89% 90...99% I (.')0% 

Ct,Jnus superct I iosys 3 0 3 12 15 40 57 t9 16 2 7 

CJ f.nus lt!,POd J 0 0 0 0 0 0 0 0 0 0 

~~ inus rpbustus 0 2 J 0 () 0 0 0 

CJinus brevicristptus 0 0 0 7 4 1 0 4 

C! t nys, ag,i 1 ls I 9 32 34 1 0 0 

£Unys taurus 0 0 0 0 8 4 0 0 



; The fh1,e :speci.es pr<;~viqusly :conta:tned :in th~ senus· 

0Rbthalmotophus ~ere. ~ppar~~t !Y ;pt~e.~ rhere; fn_ .-th~ .abs~mce 

of any ~f. the stru~;tures:whereby; th.e other g:enera wer~ dh~ ...... 

tfngu·tsned~~ lt i?: in th.l~ W()U,P: :Part_l~u ~ arly. thCJt, -90~ ·encQun-ters 

d.!ffh~utt!es <ln di~~dlng; .th~ group as a wdote lnto. s~bg¢ner.a 

st.ach as. ,thos.e recogn:·ized :by Ja~k~ t-1959l .• lt :has alr_e_ady been 
, •' l I •, 1 . ,, ' ' • , , ·" • 

po~nted out. tha-t £linus J'at.:ipoonls. and ·Cflnus helenae ·:>~» signs 

of a -bon,y r:idge -over, t~e ·eye, and. may ln .that featur·e :repr_esent 
. ' .. ;. . } . ." . 

stages l:n approaching the .concH t~on s-een. 1i-n C-f;ln,us :taufj:us _.and ·to 

.a lesser .extent in :CUn:u-s cottoJd.e!?:, so that .:the -c:t.assii·fieatiJ-9" . ' ' . . . . .--... -". ,' - . ' 

snould tn some way relate ·them. to these spf!cf·es, or shout'<:!. ·at 
' . . ' . 

feast not set f,hem. ap.ar:t •. .CI !nus .@Si I :is, wt th a not.cb :f:n the . ' .. ' . ' . . - " . ·' ~ ' - . . ' 

m~r;ene between t,he. third an.d fourth dorsa·t spfne:s .bu.t wH:h 

lctJ anterior d(')T'sal sp:ines,, is ·too shwitar to ,Ctinus;br:eyi"'" 
'•' . ' ' . . --

. •Sristatus on the .on~ hand_. wHh a deeper. n.otch and ·th.e ,flrs.t · 
, ·, ,. ,' '1 I ', , '· ' , 

. three dor.sa,l. splnes e:t,evated, ;and: .to s·pecies such as "Ctinus 

,.@cym·Jnatus. on ~he other h_~,. with :f'O notch ·or crest .. t'o: be 

. s~par,ated even su·~genertc~ny f:rOI!l e:i t.her:.: CUnus, :!;.enustri·s. 

shQ'HS <r.udhnents of a ·crest lthe seeond a~d t!'lJ:rd: dorsa1· 

: spfnes are: usually n.lgher than the othersl, but thJs is 

:not suff.icJentty ma,rked. :t~n every ;fndJ,vidu~f .for U· to be 
1 • •. •• < • 

deUned as havlng a crest. Apart Jrom the variations of· the 
; ' . . . ' ' ' ·. ~ . 

~ln, the thirteen spec:l~es p.taced, ~in ·the. ,subgenus ;Clings are 

un.ited by so many ~omman fe.atores an(f ar~ oUen so hard to dis ... 
< I. r r I · · < • • • 
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subgenera would t,>e unwarranted • 

. . lf'is felt :thctt Wh:i:le: the ~ubgene.ra.·. used do re:present 
• • 1 , • , I ' ' • 

different Hnes of ;evoluflon wtthln the genus ,CHnus, the s;pee't~s 
' . ~ . • . ) . • . • . ' : . : i ·, ; ' . ~ • j l .. ~ ' .• 

conta:f.nied in .. ctn.e ~len~~ .as: a .v~o~e form, a wel:t-d.efln,ed· group of. 
. ' . : ,. 

'' 

speeJes whlch ar•e more c,fosely related to ~ach .~ther t.hari to the 
, , ' • , ' : . , ' ' , ' ' • : ' ' , : I . : '. :· , 1 , ~ • , ~ • , 

1 
, 

1 
, : 

remaln lng .South ;Aft" lean. ·c Un i d species.. Hovo~.ever,, shoo l.d ano:ther 
'' . • t •.• ' ' '. '" • ' " ' .·: . •• 

wor«er wish .to :sep.ar.~te title .eet ... llf<e subgenera .~lennophls, Cf,r.rfll.-
• •. • • • • ' • ' • « • • ' • • • ·- ' • ' - ' ' ' • ' ~ • " •• - ' • , ' • • ',. . ~ • ~ ' ' j : ' 

.bat'Ms., and .,f;.t iina;oporus from the subgenus .;CI inus .and place: them 

. ': . . '- -. ? I, . ' ' i '; 

:in. a separate .. genus.; there would ~be H ttle .reas<?n for ,se.r:ious 

Qbj~tiian to sucn:an at:r~ngement. 

··r:ta:is genus ln s:oatl'i Af~'lea :o¢cU'rs 'in t-emp-erate waters .. 

Three spectes arE ·eonf'in~ to the w.afer.s 'nor'Nla.east of· Cap:e 

·Agutbas.; ·m6st .of th~ speeles 'are restrJ~ted ,to·,nie .coast s:outh 

of the' Kel. ·R'·tv~ tsee flg: ·4.5.CaH. on'.ly one Sp$¢f.es ls kli<Wm 

to extend. north of Durban to ;t·nhambane~ where H 'is jr.are~. and . 

i :f does 'not r-each the Wqtets 'of the trop :i es north. ,of · tbat po.int • 

·On the nort.n...west co~s:t~ two s,peeies 'reach :toe tr·oplcs at. watvis 

Ba·y,, bu.t as th~ ·COast ,Jn i·hat ·.reglon· }s under· 'the ,inHuence of 

the ;cofd Senguei.a euf-ren:t # eoodfHons. c.df ~1ater. temperature and: 

:f.auna af'.e. 'far /trom 'troptcat..· 'the cominc;m Sp~les of 'the ·Cape 

~ast west of 'the Cape .ij)enlnsula ·au betong to t:he gentls :C.Ijpus. 

Twelve o·f 'the etghteen sp·ecles have been :recorded d¢Hn U·ely . . 



,colm'IOJl north-east of At goa ·aay; The other five specles are 

falrly rare t·hroughout .the Sovth. Afrh::an. coastal reghm .. · lt 

s~. th<;tt :th:is g,enus has ;u·s gteat~st ,dist:rJbution in the ,, 

colder .regf'ons of the Soufh Afrtcari coast. 
' ' 

' ., 
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Subgenus: Btennophis Swalnson, 1839 

Blennophls Swainson, 1839 :75 ttype species Clinus angyfllgrls. 

CuvJer & Valenciennes) 

Diagnosis: Elongate eel-t ike cJ in ids with small scales on the 

cheek and dorsal, ~mal. and caudal fin bases, as wett as over 

the general body surface. Body robust. Dorsaa fin ICMI, even. 

No cirri at dorsal spine tlps. No barbels on chin or snout. 

Dorsal soft rays 2 - 4. 

Two species, one becoming common west .of Cape Point, 

the other rare throughout jts range, but encountered more 

frequently east of Cape Point. Both reach a large stze and are 

found fnfrattdally as wefl as in intertidal rock-poots. 

Key to the species of Sfennophis 

t. Inner peJvie ray stout, equal to other two ........... Clinus 

(81cnnophis) angui I tarts 

Inner tthlrd 1 pelvic ray minute or absent · ...... · ...... cpnus 

(Bf ennophis .) strl atys 



CJinus CBiennophis) angufltaris Cuvler & Valenciennes~ 1836 

(fig. 6) 

Blennius rybescens Lichtenstein, 1823 :117 

Clfnus anqultlaris CUvfer & Valenciennes, 1836 :390; Gilchrist & 

Thompson, 1908 :133; Barnard, 1927 :862 

BJennophts angulllarls: Swalnson, 1839 :75; Smith, 1945 :539; 

~mith, 1949 :352 

Blennophis rubescens: Smith, t962 :40 

Description: D. XLVI- l CXLVIII- lJ 2-4 13- 4J; A. fl 33- 37; 

P. f3- 14 t13J; v. I 3; c. 13. Dorsal ffn long, low, even. No 

clusters of cirri on dorsal spine tips. Pectorat fin rounded. 

Inner pelvic ray well-developed, stout, equal to others. Caudal 

peduncle very short, tength 15.5- 25% of head length, depth 

28.5- 35.5% of head length. Caudal fin short, subtruncate. 

Body elongate, robust, eet-11 ke, with smalf scales 

extending on to caudal, dorsal, and anal fin bases, upper edge 

of opercle, and cheeks. Depth 6- 1.15. Head bluntly wedge­

shaped, 4.75 - 5.75 in standard length. Eye 3.25 - 5 in head, 

relative size of eye decreasing with Increase in size of fish. 

Orbttal tentacle prominent, wlth a flat stalk and a fine fringe 

of cirri at the tip. Cirrus on ootertor nostri I elongate, simple, 

with serrated edges. Upper jaw 38 - 42.5% of head length. lips 

thick. Vomer toothed. 

Lateral line of one or two double pores and mostly single 



pores :opening bei·OW Hne .ln rr-ont .to post .... pector.al c.urv.e; then 
' . ' . : ·. ' ' ' . ' . . . ' . .~ ' ' 

·.of short s.eparate horizontal .. fu,bes. wl th a .pore at ei'the~ end 

Hlg .• 6Ce tl •. Intromittent organ :of ma.1,e wHh .a trOclerate base 
. ' ! . . • • ~ ' . ' • . •' .• 

. -~n~ -~ _si~gH~: p~~~ ~t ~val: dor~o-~.~-t~ltl, l:l?.S l:flg.; ;tHpJt .• ,.: ··.· ·· 

.col:Ourihg:: Variable, red<'ilsh: 'to dark maroon,, -or pint< wifh f,"eddish 

blo~ctles. ~::;n~: _-,r~d-:-or:-: whlte-t fpped., · some Urnes: a· ·light-edged· dar.k 

oceUus on shoulder, always pr~&sent: ln Juvenites. Often. two dark 

. _radi.et.~ing bars firorJ. eye: across cheek. Snout white fn targe,. dark-

H~at~rlal exam,inecb .34. spechnens1 ~5 -- 2.56 iiml .. in standard' l~ngth.­

U f.r:Om Luder.itzbucht~, ·S .. A .•. M. 24200; 1 .from Gert du ToH Bay,, 

.southern Namaquatand, S .• A .• M. 240.19; 4 fr;om Oorlng .6ay1 ·s·otffher:n 

Na~~ualand,. S,.A,.M~ '24020; .2 fr.om lambert''S Bay. S .A.tli,. 2388]:7 

S.,.A:.fA. :.24~H~;, 1 from KOI'l'llnetje. Cape Peninsula, S.A:.Jill• 2387~; 

9 from St. Jam~,,. false Bay,, ~.A.M_. J05~6;, S.A.ti'l. U-721; .2 ·from 

Oalebr,ook,. Fa.f:s'G Bay, s ... A.M .• 2H>lS,; S .• A.A-.... 2!539; .l from SHU 

Bay;, Apru· 196:5. S.A.M •. not catalogued; l f.rom East londott_, S.A.Ht. 
' ' . . . ·"' . . /.• .' . " . : 

The scaf.es <n the Hn bases and ,particularly fhe ·head· 

i.n this .and the re:tated.spec~es,, c.tln:us tt'Hetinoe·hJi~l strJaf,us, 

are prlm:1 Uve -features:, as is t:h~ d~gree of development ·of ·the 

hme:r. pelvic ray iof .thls spectes. 
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Nomenc 1 :ature 

Smith ( 1962l pointed out that lichtenstetn.·•s H8:23l 

description of a f.ish which he called §len!)jus rubescens fran 

the Cape of Good Hope fits CHnus W)gUi t tar is Cuvter & Valenciennes, 

and that ·the nane .rubescetl§ therefore takes priority over 

,i!.Q.g._Ui ltaris. However,, the name anguft larJs .has been USed for this 

specles since 18.36,.whJJe Lichtenstein's name has.not been used 

for weU over a hundred years untH Smith revived H .in 1962. 

According to the lnternationaf Code of Zoological Nomenclature 

0961 J, Artlcte 23tbl1 unless the tnternationaJ Conmlssion shoutd 

decide otherwise# "a name that has remained unused as .a senior 

synonym in the primary zoological :literature for more than fifty 
' . ' 

years is considered to be a forgotten name (nomen oblltumJ .... 

:forgotten names may not be used untess the Commiss.ion so directs. 

SmHh 0962) did not p.tace the matter before the Commlssion •. The 

name angui Uaris Cuvfer & Valenciennes_. 1836 is thus retoined f.or 

this species., 

Oistribut ion: The known range at present. is ltiderU.zbuchf tsouth 

West Africal to East .London. fairly common oo the west coast as 

far south as Lambert's Bay, becoming rather rare east of Cape 

Po;int. SmaJ t specimens occur ·under stones in shaUow poots near 

the top of the shore, but larger specimens occur only at the bottom 

of the shore, and extend into the sublittoral fringe. 



(a) 

ventral 
anterior 

posterior 

lateral 
(c) Lateral line 

(b) Intromittent organ 

Fig. 6. Clinus (Biennophis) anguillaris 



-7J-

{; 
\ 

CJiniJs 

' ', 

o.escripHon: o~ XL·_.;.,- xt \/ ;2 - 4 t2 • 3l; A. .u .. 2e .. :>l no ... 3:tJ; 
. '. . - '.' - ,: ·' - .. ·, ,;'' If' . :. ~ •' . 

P•' rt'2 ..:.... 13 U'3J; v. l 2 - 3;, c~ -t3. DO'rSal fit:t .fong,. .ow, even. 

No e,tus:ters of ckrl ::~t tips of <torsat sp:lnes. Pect:oral H·n 
!i 

roundeci., ln.ner ,pstv:ie~ •ray reduced 'or ~bsen.t. Caudal peduncle 
·; . ;· '. 

ve.ry.-short 11 tength 'H~i- 20.% -af head length,..,. depth 23 ...... 2.7% .of 
~ i • 

:'' ~ ,J ' ' : . . ~ ,f.t 
head length. Caudal fin short., s-ubt.runcate .. 

' . ~ 
. ~-~ 

-· ... ·. -\··- . : H . . 
: _. , , Jlody etOf'lgatf&t r-obust.# ,eeJ~Uke'7 w.fth smaLl sc·.ales 

• ', : '·' i: j , , , • I : . 

extend~ng'oo :to caud~-1, dorsat~ • .and anal Un bases, upper, edge 

of operch~, and cfreek~. Depth 6- 8.25:. Head b~untiy wedge-.. 
,1 ' ' ' ~ I ! ' . --~ 

. ' 

sha,p~d; 4 . .;'$ -- :5.25 tn:istandard hm~t~. Eye 3 .• .$- 5 ln bead .. 
• ' r_ ' 

{ '. q 

Or".bft;al tentacle ,prorrilJ?ent, w:ith. a -Hat stalk and a fringe of 

fine c:fr-:rl .at the t'fpf ct.rrils on anter-i.or .nostd J. el()(tga·te. 
!_ i .. t~ 

end ~patulat·-e and sf,i~htly lobed ventra.Jly .• Upper· Jaw '57 ... 44 • .5% 
, . . . ·_ . r; . . .... 

o·f !head ;fength. Ups :thlck., Vomer· ·toothed. 
ljl 

~ 
tatera:i ltne;:as :jn CI:Jpus §Rgullt~lSl,, mainly o.f slngf.e 

~~ . s ·-· ·• ' 

pore$ opening be;low t~e :fine in front 'to post-pectoral curv-e,# t.hen 
}, . . • l ~ 

tr. . ~- - . 
of s~ort» separate norizcontaf tubes wit:h a pore at e:ither .end tng. 

~: . ~ 0 . . . . . 
. i· . 'I; 

7tell •. Intromittent <>f;gan of male wlth a moderate basa .. f port ion and 
il . ~ 

a -s.iqgle palr .of narr0\1'.1, c:rescentlc dorso.;;;fateral l:i_ps Hlg. 7.(bJl. 

~- '' ~ , 

( ~ ' ~ ' 

' ' .. 



~7.2;;.;.· ,• 
. . ' ~. - . . . . . . .. ~ .. -. 

Colooring:' Ptnk· ~vifh btov.;nf.sh4ect·- to dari<~ed .n»H ling,; Hris 

usually ·reddish •. A.au:tts occ~slonait.y have faint whUe •ongHudi-
. . 

nat: str:ip_e~.: A. Hght-edg~d: dark oce41.l(l~ on_ sb91JJd~. Two,.d~rk ·. -· 

·radhJltlng Hnes f.r.om eye ae:ross·. c.:ne~k. ,,Juvef!H-~s;whit~ wi·tb · 

~ongiti:JdlnaJ bl•9ik stripes .• 
. ' . 
-I •• : 

i1- from' Saldanha Say •. · S.~A.j~,. 23ata; ~. fr·om S;tmon .. ".s B_a}t,, Fats~. aay. 
S.A,.t!i. 10527 ·tsyntypeSJJ 2 from Kalk ,Bay,, Fal~e· aa·y;,: S .. A .• IA. ,11844, . 

' ' 

S~-A.,t~. 18006; ':S .• fr:om :Stt:andfon:t-ein,, Fal~ .Bay, S.A,._f/,. ·2~240; -~~ no 

locatltJ•., s .• A .• fA. 2nto, s.A.f-A •. 2-~<'796. 

B!_marks· 

·rhis species is ver-y s;J,mi4ar to ,C1i;QY~--5!ngu:il;l<;itls,. 
'. 

d~ifferlng from it only ln the U·n.;eoon~s and ln thedegree ()f 

:D'i.st.r·ibu'tion: Th$ «hown rang~ et present ls from Sai<Jatiha Bay.: 

to Eas't. London. The ~y,eniles occur high up on the shore-,· but 

targ~r .speetmens are· taken at the bottom· .of· the shore and ·· 
' . : 

... 

.. 



vent~al anterior 

o:=t:::::c 
l 

posterior 

(Q) lntrornitt~t organ 
(c) Lateral line 

F.g. 7. Ctinus (Biennophis) stnatus 
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Subgenus: Cirrhibarbis Cuvicr, l8J7 

Cirrhibgrbis Cuvier,. 1817 :174 ltype species Cirrhibarbis s;apensfs 

Cuvier & Valenciennes) 

Diagnos.is: EJongate ctinlds. Snout pointed,. with three stout,. 

simple cirri at the tip; chin with eight stout, simple cirri. 

SrnaU scal'es on cheek,. dorsal, caudal,. and anal fin bases, as 

well as over the general body surface. Dorsal fin lcm,. even,. 

with clusters of fine cirri at tips of spines. 

Ole spectes,. CJ inus tUrrhlbarbis) capensis tCuvier & 

Val enctennes ). 

Clinus CCirrhlbarbis) capensis tCuvier & Vafenclennes, 18361 

(fig. 8) 

Cir:rhibarb!s capensts Cuvier & Valenciennes,. 1836 :406; Swainson,; 

1839 :277; Smith,. l945 :539; Smith. 194:9 ;35.2 

Clinus s;apensts: Gunther, f.86J ::269; Gilchrist & Thompson, f:90S :J3t; 

Barnard, f927 :853 

Description: D. XXXVJt- XLIV CXXXVJI:t- Xltt 5-9 (6); A. 11 

26- .34 (26 - 29); P. f2 - t4 (J3J; v. J 2 - 3; c. 13. Oorsat 

fin low, even. Clusters of 3- 5 fine cirri at tips of dorsal 

spines. Pectoral ftn rounded. Inner pelvic ray reduced#. with 

free tip very short, or absent. Caudaf pedunc,fe short, length 

20 - 3CY.' of head length,. depth 18 ... 26% of head length. Caudal 

fin subtruncate., 



Body etongate,: sUghUy ,cc:~mpress~d,, cov~red with small 

sc:ales extending on ·to the dorsal. caudal, and ana:i fin. bases, 
. ~ , , . . . ' . I : ' ' 

and cheeks. Depth 5 ... t>,. occasionally greater .• _Head _rlart·e'\1,. 

pointed.., 3.5 - 4.5 ln .standard length. snout with three st.out * 
·s\imple·c-i,~rf at the t:ii~;: ctiln wfth eicShf :S~tout:, s'itfiple 'c}r-~{ 

cJus·tere'c! 'about th-e l:cm;er jaw symphy~f~. ·orbl:tal ten:tac'te; .. 

pro~t;.inen·t- with a !)road itat
1 $.ta.tk :arld a'frln-ge :of flne clrrl 

at' 'the t:ip.· .Eye 3.5· _..;._ s:.5 .in he~d·., Cttrus on an'ter'tor' noatr.U 
' 1 . ~ 

targe,. s·pa.tutate,, with about four $haHow,, Hat h>bes at .the Up. 

Upper j:aw 17.5 ""'.47 .• ;5% .o:f head lengfn.;: .lip$ thick..' vomer toothed .• 

late't-al Hne of about .30 doubt·e pores ln front to post--

pec~ora;f curve,: ~hen: _of s:~~rt ~epara_te bot:iz·~ta'l. tubes. w;i t_h ~ 

pore at eacn end Hlg. ate ll~ ;ln~romhtent org~n of male wUti a 

tong :basa:J port:ion~ one paii:r of ·~r-ge,_:eonft!Jent dorsal: lips: and 

one pair of smaH ventra_1 il}ps ~nsheat~fing th~ Up lflg •. a:tbH •. : 

.:cb}our;..ng: .Varlabler plnkish, grey_,. or green1sh mottl-ed.,· A- ·1 ight~: 

edged dark ocetilus ·on ·shoulder.· .Fins and h:¢ial clr.ri usually •ried. . . . 

A juveni':te specimen ff''O!!I lambert"s Bay .and two specimens f.rom: the 
~ i • ' • :~ • • • • ' ' • • • '.t - • 

west ~oast ·Of tne:·Ca,Pe,_Peflinsu~e• one.JuvenJie;an9 on~ ad,uJt• were 

mi:tky white vJtth longltudinaJ~black stripes and red Hns .and factaJ 
! ' t ~ ' ,,. I ' j • • • 

cir:ri. 

/ootedaJ examined: 95 specimens~ 29 ..... 222 ntn .. · i·n st-andard len,gtb. 

1· f.r.om L.ambert•s Bay, S;.A.M. 24237; :J from Konmetje_,· S:..A..Wt. 23926; 

f:. ·fr-om Froggy P..ond.~ ,False :Bay, S,.A.M .• 2393<J; 2 from Kalk~lJ Say~'- False 



:Bay!. S.A .. M. 18224)> s .A~M.. J8276; U from Oa I ebr.00k-. 'Fa-lse Bay~ ' 

~i9i21t965 :.and· '1814/J.965;-. S.A.M. n~t -catalogued;. 4;4 from St .• 

James_. .r:at~e Say, $,.A.M! 105~0~ s.A~M .• l20t8,,"S .• A.Me ;23583~ and 

1962.# .S ... A .• 1t. .• not ,,ca.tatog.ued;. 29, from: s:trandfontei:n~. F'alse ,!6ayj. 

·s:~A./1\. 23975-" S.A.:M.:2423G; J ftcm -~<Jon's a(;y" ·F~Ise ':aay,#:S.A.M •.. 

23290;-4 from <mrus·t :River NOO·tb,. s.-.A.M.. 24238; :~,~;o from:.str'u say" 

.AprU :.1965,, S~A .. M. not catalogUed; 4 ... f,ran Nessel Bay; 5.-A.itA• :23929; 

4 ·from Part fllz..ab~th,., s, .. A~M. 2ma; 2. from. ,fgOda tlouth,.,. ~ast :London, 

29/:Q/~965, S.A .. t.,. not -cata.logued;. :8 fror_n Sast London,. S~A .. M. 239~7:; 

3 f.rom Gon.ubh~ Mver: Wouth_, East Londan. 28/611965 S.A.M. not 

catalogued. 

Remarks 

'This specles,. can be. dfst li.ngui shed at once from aH other 

to the other tentacled species ·to be included in. the germs ._Cltpus. 

It hs _rnost s:imHar to the. eel-like forms of the subgenus Stennof?!ds 
I ' .j ' i ; < ' ~ ', ' ' • ' ' ' ' l • 1 ~ 1 • • -

in body form, type of l'iatrltat6 and the very short .eaudal :Pait:.tnch~1 
' • l .. ·- f ~ • I ' ' ' I 

a'S well .as ·.the s,ca.ly -cheeks; the :c-lusters of <:lrri at the Ups Qf 
• • ', ,, ,. ' • ' ,' ' , ' I , ' 

r ,. 

U;ps,- and .the dorsal soft ·n~y count !fndleate a,ff:inHy ·with iSome of. 
I . I I J' 

Olstr~butlfon:, The. knCMIIl -range at present :is tambert"s say to East 
l ; ' ' l 1 •-. • ' ' ' I r 

London. It is rare west of Cape, Polnt, but is fa~rly common ,from . . ' 

Fa.Js-e Bay eastwards. tt llves tn. s:hat low po9:ls when Sfl'IClH., .but large 
I I , · , , .;, " , ~ ,• . I J , I , "' . ! 

adu Its -oecur on! y at 'the :boHorn of the shore and in.fraUda Uy. 



(a) 

ventral 
anterior 

posterior 

lateral-

(c) Lateral line 
( b) lntrom1t~ent organ 

Fig. B. Clinus (Cirrhibarbisl capensis 



Subgenus: C llmacopor!S!, Barnard, 1935 

Climacooorus Barnard, 19.35 :646 Hype spectes Climaeoporus pa;eaUs 

Barnard> 

fjgmaeor;tjQ.Yq, Smith., l937 :.195 Creferr1ng ·to Clif11acopor:us Qf!Vafis 

Barnard J 

fi'UraenocJlnyti,_ Smith, 1945 :536 Uype species Clinus dorsaUs .Castelnau) 

Ojagnosls: EJongate cJlnids with one dorsal soft ray •. No scales on 
' ' ' ~ I 

cheeks., Dorsal fin to.v., even. No clusters of cirri at. tlps_ of dorsal 

spines. No barbels on chin or snout. 

Two species, both smaH and intertidaf. Ci'le ts faidy coomon 

on the west coast, less so eastwards to the south coast of NataJ; the 

other occurs ·onty east of Cape Agulhas and is rare. 

1. 35 - 39 dorsa1 sp.ines ......................... CHnus C£1 imas:eporu!!) 

.navat is 

41 - 48 dorsal spines ............. ,. ......... Cl inus tel Jmacoporus l 

dorsalis 



· Uig .. 9J 
.. 

,Cfinus, ,dors,gl i.s Castelnau~ 18.61 :54;· GH<:hrist ,& Thompson;· '1.908 .:t$2; 

Barnard, :1927 :B6J 

MtlraepocHnus oor;saUs: Smith, i945 .:538; Smith! f949 :352 

Oescript:ion: D .. Xt.l - XLV.I H tXL\1 ·- XJ..Vl) p A. Jl .25· - 31 f26 ·- 291; 

P~ :H - !3 c 12l; 'V :t 2. "'" 3; c. 1-3,. :Dorsal fin fow"' even!' No clusters 

of cirri at dorsal 'sp.Jne tips ... Pectoral fln :rounded.~ Inner •pehde .ray 

reduced., often absent, H present minute., -Caudal ;peduncle •ver~y short, 

length '16.5 ... 28% of head 1ength, depth .26 ·~ .33.5)1; of bead length .• 

sma U scates ·not extenc:Hng on to Hn bases or head. Depth 5.5 ... 7. 

Head nar;ro.vly wedge-shaped, s.nout acute1y pointed,. he-ad. 3.5 - 5 tn 

\S::ha~ard length. Eye 3 ..... 4.5 :in ·head., Supra-orMtat tentacle pr<nlnent,. 

with a Hat stalk and a tet'mi,nal fringe.of fine eiirr<f. Cirrus on· 

anterior nostrl t 'nar·raN at base;. ti:P ,t;rr.oa<l'ly spatulate.; wlth a deeply 

serr.ated edge. Upper j:a\Y 34.5- 4()% of head length., lips thlck. 

Vomer .f'OO't lled.o 

Lat~al H:ne ,of single ,pores opening above and bel·a.v the· 

tine in f-ront to post.-.pectoral curve., then of ·Short separate hort .... 

zontal tubes wfth .a pore at elther end Uig. 9(cH .•. Intromittent 

organ of maJe with a fong basal portion and a single palr of large,. 

·rounded dorso-.taterat Bps ensheathiflg the tip Hlg •. 9UH 1. 



Colouring: Plain. d~k gr-een or red, pr ·1 ight greentsn ~r br'f>\'Vn;lsh 

mottled with darker greens~. br,QV\'llS,,., and mauves. NoUfed spec~l~ns 
' ' 

have an oceltate spot.' on. the sho~dder •. A br.oad whtte stripe. from 
I I I , " } I 0 , , , I ~ I ~ , : 

base of first dorsal ·spine to t:fp ,of snout. Fins the satne· as t,he 
' '' I ' •' I • I ' '··I 

general t)ody co~our:~: Juven.H~ .usuai.ty unif~m Ught br.ortn cr b:(aek 
. . . ' . • . ., . . . . . . . " ' . .~ ' . ; ' . ' . t . . . . • . ' 

w i fh .a v-~h it e stripe from dorsal origin ·to tip of .snou1·,. 
' ·; ' • . ' '. 1 .': 

1~\aterlaJ examined: J3S. spec'il'l'letls .• 23 ·- 71.5 l'Ml. in standard' t.en,gt~. 
' •: ' 

1 
• 

1 
' I 

1 
• '•. ,• , i • ''' ·' , 1J ' • ,, , , • ,· I • ; : ' ' 

0 1 
\t 

26 from Ltideritzbucht.*' S•A.-Ma :tos3S,; S .• A .. M~ 2420c7,; 17 from PG?f"~t 
• • ' • • , ! • . • 1 ' ' • • 

:No :I tot~~ s.A.M.o 24222; .~2 ·tr'O!n lambe~.t'*s eay,, s.A .. tll, 23931; 3 ·from 
• o t ' ' L •' -; 

Saldanha Say;; s,.A.ffu. .179.13; 6 from Sea Po:Jnt 1 S.A-.1!.. 23932 .and 
· · · · ·· _ · · - , · · · , . . . ·· ~e, . 1 ~ 

l7_12f:t965,; S ... A,.Ill •• not ,.cata.togued; t4 from KaU~t Bay• S,.A .• tfi• 4Q536; 
. } . ' . . . ·. . . 

'2 from Oatebr.ool<:; False Bay,; s.A.tt>.. 24239 and IS/4/H;,6!)1 S .• A.tv~. · 
. . . . 

,, ,• I ~ • I ; / , J 

not catalogued,; 20 from st. James, €aJs.e Bay,. ;t962., s.A.fA .• not 

·catalogued; i ,from tru.i.zenberg beaCh; Fatse Say; s:A,M,. 239l5; 
' . . 

' .. ' ' .... 
l from FDise Buy, s.A.tA. 23934; 5 from Onrust River Nouth~ 

. '• .. . ' 
•• , '·"' .. l . . . ".· ,.. t'. !.';.: 

S .• A.,.M, 24m; l from Hermanus; S.A.IA. 23933; 9 fr.om 'Ole Oam,· 
. .. . . 

' ' . 
Bredasdorp di~tdc~, S,.A..,IA. 24505; 3 fr.·om Stitf Bay,. S,A.A~. 

· ••• , .1. ·r t 

IS<J17 and AprH,; 1965 •. s.A.M, not cataloguExs; 4 from Great' sqsh 
' ' . ~ ... 

'Point and -East lond·on,, s .A,.M •. lS091.; 4 from East ·London; s .• A.M. 

Remarks. 
'! ,, ' !' 

C!i!lj.!S d9tsaH:S most ~losety rasetmlcs CJ'inus navalis. 
' A 

' I !! 

Jackson H~.50' ptaced H .in his subgenus §le,nn.gphfs. with CHnus 
. ; l ,·' 

. /- I ' ; . . ; 

anguiltQris and Clinus striatus.;. put tn vfe,v .of the .naked .cheel(S 

'· 
. ' ' 
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and th~ :sing I e soft. dorsa i ray· it .seems more :appropriate to ref ate 

lt to ·clings nav;:;;l is_ .from which it <!s scarcely -distitlguishabie in 

the juvenHe ·stEiges. 'in sptte of the lateral fine differences.· · 

Ngf.e on ·we authg(. of c.t i'nws dQrssl is 
· G·i ~cor ls:t & ~ThompsOn· U90S ,,· ·Thompson < i9la l.. Barnard 

0927 t# and Smlt'h .. · H945. 1949·a ga~e 'aJ'eeker · U860) as the authot' .. 

·Of tMs. species, but. tl'lis appears .to .be :inc:Orrect .• The first 

record of the species ~vas publ:ished by atooker U660l,, but. wns 

listed as .. Clloos dorsa Us CasteJnau,, although Castetnau•s 

descripUon of the species t•Jas pub:rished a year later,, in JB6L, 

Jn. a .brie.f not published ifl H360 Cast'ell'lau discussed· the Ush 

fauna of South Africa and stated that he would be produ.dng a 

memoir .on the ichthyo.logicaJ fauna of southern· Africa, in· which 

69 I'H'?."' species WOUifd be described- H.seems probable that 13.ie-eker 

pubHcat.ion ln 1661,.. He should not -be r-egarded as ·the author of 

the .s-pecies, since he ackn-a.vtedged Castelnau a$ the author" anl'.f 

t·he fuU description of .the 'specles was writt-Gn and publish-ed by 

Castelnau. 

Dilstribut.ion; The 'kno.-m range of this .species is tuderitzbucht 

tSo;.tth. West Africat to the Nata1 South Co.ast .. tisuaHy found among 

stones in pools high on. the sh"Ore,. but occurs at all hwels in the 

intertidal region .•. 1t ap.pears 't:o be more common. v1est of Cape. 

Agt,tJhas~ 



(a) 

anterior 

a:=::o· 

postenor 

lateral 

(c) Lateral lrne 

(:tl) lntromrttent organ 

Frg 9 Clrnus (Citmacoporus) dorsalis 



t fig.. 103 

£i,jmeoporus navat is Bar.narD~ l9~5 :646; Smi tt.:; 1945. :.5lS; Sm'ttn.# -
. -

- ·a·g·,;-g-- "'~"'> - : -.-
. " : .•• '' ,· ,' !;t_ .. ~: ...... ;~....C., " .. ' .J 

., ' 

·oescdptfont o .. xXXV··-'XXXVttJ l; .A •. H 23,; -P~ 12; ·v. :l 2 -·3; 
' . 

t •. t3. Oorsa.;l fin Aoivc~.' even. NO- cfuster$ of •c'ird at 'Hps of 

. dorsai spines., Pecterat Hn round-ed., :tnner r~y -~-f pelvic f.itt 

- ' ' i - ~ 

:tread length,. d-epth 2S - 33.5% of head tengtn. Cauda:l HA subtrun-. 

Body ei'Ongat-~, _ s.t .tghUy compressed,. covered w-ith smaH 
' . 

scales extending on to d-orsal, cattdaJ,, and ana.f fin bases t?ut 

not head. :Oep-tb !5 - 6~.25 .. Head 4 - 5.~5 in ~tandard Jang.th;, snout 

rounded'• £ye 3 -- 4 in head,. Supr.a ... orul:taJ tenf•aclo prominent, 
~ . . . . : ' ' : . . .. . .• 

' . 
wLth a fl-at s.taf-k ~d a fringe of Hne cirr!i terminaiily. CirruS 

on -anterior nostrH smaH# flap.-IU<e# sllgn:Uy omarginate :be1~J 
' '' 

toothed .• 

Lateral line .of double .pores throughout; narrows and may 
i.; 

become- obscure towards taH · Hlg. lOte H.. lntromUtet,~t organ of 
' • ' ' . I 

mate with a long,, wOJm-Hl<El basa,l portion and a smat I pair -of 
' ' 

tlps ~t the t lp lf lg. :JOtb 1l. _ 

Colouri-n-g:. vet.f:ow.o..'brown, to greenish, mottled and barred trn~guJarly 

wlth darker green or b-rown; head -green or reddish· br-ovJn; beLly cream. 
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A Hght-edged dark «~Uus on shoulder,. 

:rAater.ial. examined: tQ specimens:,· ;ta: .;..... 51 mm. in standard length• · 

.l..:f.rom 'sn'ip·•s .. bQt·t:or.n, ~imQns,t~~~41 ' f~'ts·e. Bay:!~' S.A;.M• t8287 ttrO::tO.., 
. ·:; 

typet; 2 from SHH .~:Y• Apr:-i I ·1965, S.A.M. not cata1ogued; I 

fr~(O: ~~.t: £t iza}?etn,: $ .. k .. f•\•, 23~9.;: ;I from ,eof~n~s Po',int,. R.U.~,_"'; 

2 ·from Great Flsh :Point.,. ft .. u.c ... ; t ·from lgoda Nouth,, East London,, 
' • ~ • • '' : • • l • 

29l6H9t'5.5,- ·s .r~.M. not catalogued; 2 ff'<lfJt Xor.a t.'louth7 R,.u .. c. 
' • ' • . ' ! • ' • ' 

The arrgngement: of the :GtouMe v.oras of th~ lat<7al J.J;ne 

of :th'is ~p·~t·es ·is exetcUy. the .same· as the arrangement seen ',Jri the 
.. ' " ' ' . ' 

double pores,. sueh as CJl:nys .SSP<msls, and in vle'; of tl)e ,man~ 

features ~"Jhich CHpus .nayaJ.ls has i·n corrmon with .ot:her species 
' .. 

·of 'the genus Clinusj> particufar:ly ,Cllnus dor,saHs, it ls felt'· 
!I . .. " t• ' " • .. • 1'1 .. • ' • • 

. t'!'lat to s~t this species .apart on account .()f the lateral • fine 

~ou:Jd obseure its re.lattonships wtfh the ir,est of the group. 
· i I <, 

Dis tr lbut l on t Tho knowr:t . '":' anse, at : pr~sent ls Stl H :eay. to Por,,­

St .... John's .. The sp.eeie~ is rar·e. 

· ·• R .. u.c., :refers to 'the coHection of the Rhodes Universit}? 

· · ien:thyp;logy O.ep~rtment at. Grattamstown 



(a) 

anterior 

ventral 

lateral posterior 

(b) Intromittent organ (c) Lateral line 

\ 
Fig. 10. Clinus · (Ciimacoporus) navalis 



·Cilr.nJs cuv'ier,.. UH7 ;H73 ttype speci&s·Bienniqt f:!Cumlnatus 

·.· . f:H6ch ·:&'·Selina i der} 

Qehtha'J.m.gtophill2. GJ l t .i ·tae;o -: f 04, :c type species C1 tonus· . i a~tJperyn~: · 

· · :cuv fer·& Vq h:mc'iermes ,. 

Btenn1o:nlmus Sm'it:h_, ~94:5 :538 Hype spooies .Cthws .tau9!2 

Gitc~rtst ·~ fnomps·on,. l9Q3l 

t.l_h~SJ!(lS!§'l:t :Body not. e1ongate. Head flaked.· NO barbels on chln 

•or• snoU-t .•. .Atore than (one :soft dorsal ~ray;. 

Thirteen .specleS, oc¢urff:ng ma.inJy among rocks i:n 

lntert'ld;d pools .• These spec'tes are <f,fff:icuU to identify f,rom 

a' ·keyf as they are extr-eme3y var.iabl~. Two keys are given, by 

means .o .. f which a correct id·erl·tifleaHoo Sh·O",fid be able to be. made# 

" 

but species ShOO ld 'always be ¢'oinpared wHh the desc.ript.iOO as Weif.l. 

Key :to tfle species of the subqenys Clinus 

:t~· Anterior three dorsa.l spin:es. ·« at teast the s~eo.od and th.i:td 

. ' 

· · Anterior thr'~ dorsal spines ·equal to or shorter th~n .fourth 



.2 .. Oorsat soft f'ii!Y~ thr.ee or .less •. S~ond spine highest;ne notch 

i.n membrane bet1.~een third and fourth dorsal sp.ines , ..... ,.. •. ~ ..... 

.• ~ ....... ~ ... -~~~-·~• · c lJnus · tt i inusl. _ w;nustr .is. 

; 
,I '' membrane between third and fourth dorsal spines ........ ~:.~ •• ~ •.. , 

3.. Pectora f. rays J,~ ·~ more ............ CUnus _ cq inu.§..) .sugercOlosus 
! ' • i :. 

of eye .. • ................. ·~· ....... "' ............... ·-··· ...... , ................. Cl fnus u:a itlus) wood i 
,. ·,,.,,, · . .1'~',' 

.. hind marg~itl of pr.oopercle , .......................... ,. ............. , .......... , ............. ~'1'" !$ 
. . ' 

Lips smooth; dorsal soft :rays 1 or less C Unus f'CH nus ) 

r6~ A noi·ch of varyln·g ~oepth in mOO'ItYrane between. tnir:d and ifoorth :. 

·No .n()tch ln 'membrane. between thkd: and fourth dorsa.! spi.nes •.• s 

7. tnterorbl'taf· con·cav~, strong bony f";fdges over eyes,; oee.tptit: 
~ .. .. .. f' .. 

wlth deep t·.ransvorse groove .......... ,.,.. .... Cl inus <£f..l)1y~) taurus_ 

~tnt~r.orbital Uat, . .no ridg~ over e:yes; no deep oeetpHat 



. ~ .... . . : 
8. lnteroro~taf Stfoog:iy concave, borry ridges 9VCF f;l.'ye,;. ?~~~j~~~~.~ 

groove .aeep; dorset .. sof~; :~Y~. ~. ?:' ~ -• e5~: .. ,~ ....... C I in us. :~_<a.·i.m.!~.") 

cottof<te~ 

........ ~~~···~·f"''"'·lo··~.~ ,J .,..~t.~ •. 

Dorsal soft rays 7. or tes·s. 
' J ' • 

~-,· , ......... ·tt ... \II._ ...... ,., .••.• ,.,. ............... ·-· ............ - ,.. ,. ·0 
,14 ',I 

. ' 

less wedge...shaped ............... ~ .......... "" .. _Ctinus tCJjnqsJ .berr:isfor:5H. 
; '' ! - - ' • f t 

usuauv 12; intr<mi tten-t or_gaf) of mate broad and .fl~ttened ' ' . 
. . 

!=lt;st dorsal spin~ equal ~·o or vary sl 'ighUy longer than .. 
·, .. ~ ~ " } ~ • t ~ .: 

fourth; pecl·oral .rays ·~; tntn:mtittent organ of male s'lender,, 
. . \ . • . l 

cytlndrical ~•"•C··· ... -..... u.,.,. .•. ,. •. ~ . .,.~ .. &linus tCI'i(!QB) obt:usi:frcns 
' ol " .. .. ~ ~ ~ • ~ ' • 1 j ' 4 • • 



Afternat ivo key to tho species of the sybgenus Cl inus 

No.of soft 

dorsat rays 

2-3 I. Dorsal spines 39- 41 ........ CHnus tCJ inu~ l venustris 

Dorsal spines 34 - 37 ........ Clinus (hl !!.Qfl is 

4 1. Jnterorbita.l concave .......... CJinus l£...' cottoides 

Interorbital flat ............... 2 

2. First 3 dorsal spines higher than fourth, formfng 

a crest ............................ _. .• 3 

First 3 dorsaf spines lo.'ller than fourthJII· not 

forming a crest ................ 4 

3. Pectoral rays 15 or more 

Pectoral rays 14 or less 

..... Cl ir.us l£.a_) sugerc1 I iosus 

c I in!.ffi l£...1 bcevicr istatus 

4. A notch in rnent>rane between third end fourth dorsal 

spines; dorsal spines 34- 37 •• Ciinys t£a,.l agf!is 

No notch in membrane between third ood fourth dorsa1 

spines; dorsal spines 33 or tess •• CUOJ...!! t£ ... .1 acumtnatus 

S 1 .. First 3 dorsal spines higher than fourth, forming 

a crest ............. ,. •-·- ....... ._ ..•••. 2 

First 3 dorsal spines loner than or equal to fourth, 

not forming a <:rest ........... 4 



No.of s-o.ft 

5 2., Pc-ctorat rays 15 or more .,. ....... CUnus C£t) §l!'P~rci i1Josus 

Pectoral rays l4 Or- less ..... ~ .. 3 

' . ' 

of eye ................ ~ .............. · ........ ~.~~ .• ~ ~nw?~ t.~' wogg): 

Crest Ja."', originates over hind margin of. ,pre,.. .. . 

4:. A notch in me®rcme between third and fourth· : 

No lar.ge b tack spot on opere :1 e •.•• 6 

6 •. First dorsaJ splne lav:rer than Jour.t:h ....... 7 

First. ·dorsaf sptn~ equal ·to or a H tHe. long.et ;· 

than :fourth ........... :.-• ... " ........... 9Hnus (£ALb~rrJsfordl 

Oorsal spines 34 or more; pec-toral' .rays t3 ...... 
:. j 



-No .• .o-f . SO·f.t' 

cJorsal ~rays 

.€>_ ·1 ..• first three dors.a·t spJn~ h'i9h., ·.for_ming a -crest .•.• 

. 3,. r\ notch ln mernb_r~~ be.tween thlrd -and f.our .th dorsal 

No notch ~n membr~ne be·tween third and fourth dorsal . . -

5. First dorsal spJne Ja.ver S·han fourth ,e, ··" 6 

Flrst. dprsal spine equa:i to ·or a ~atle Jon get 

Pectoral, r:'ays 43; dorsal_ spines 34 or more ••--1 4,. 



Nd;~of soft 

dorsal rays 
t. 

6 1. · Pec't'on} .f rays 12 

P t .... l ..... · ~y. ·¢:. '?. · • · · · ·· , · · ·· · · · ·c· 1 • s ~c "' bt ·s ·f ·· · · ec .o, a'r ., - - -r.:> • ••.• , ....................... j 1 .. nt;! t...;:.-" o . u t>roos 

7 -t •. First three dorsal •spin-es high_, forming a 
~ ' . . ~ .. ... ~ .... ' ~ .. '·\ 

a. Pectoral rays lS or mor·e n .... CJ.inus l~) syoer;cHlosus 

9. First dorsal spine lower than four·th; pectoral rays 
~ '• ~ ~ ' ,. •• ,1 " ~ !> ., ' .. .. • • ,. 

,f2; :tntejamittent organ -of mate broad and flattened 

Fcirst dorsal spin-e equal to -6r a t itt ie higher than 

fourth; pectorai :rays B; intromittent organ of mafe 

:t. First ·three dorsal spines high, forming a crest. ·• 
• ' • . "' . ~ , .·, ! ... ·.J .... ~· 

• < ' ~~ 

Flr.st three dorsal spines not formin,g a crest .... /.., 
. . .. ' : ,. 

~ ' : !.t . ~ 

Pinus t£,,) J.atlpennts 
~ . . .. 

Llps smooth •.•.•. , ........... ,.. ........... 2 



2. F'lrst three dorsal spi-nes M gh'*, forming a 
• : I " ~ . • ' " •· ~ .. " ,. ., • • 

F:irst ·three dorset spines ~not -forming a 

Cfinus lC. J r-nbus+us ..-.. .;;; ' .a..--

•'' 



.Ci inus <CI inus l acuminatus HJioch & Schneider,, 1801 l .... 
Hig. ttl 

B!ennius acumlnatus BJoch & Schneider, 1801 :H59 
'. 

Clinus ac!Jmin,at.!:!2.: Cuviet·~ lSJ7 ;t73; Cuvier & Valenciennes, 

1936 ::370; Swalnson.,. 1839 :7!3; Gilchrist & 

Thomps:e!1- J900 : l24; Barnard_.. ,1927 :859; 

HubbS,. 19.52 :I 06 

Description: 0., XXXI - XXXI If. CXXXJ I·- XXXI J I l 5 - 7; A. U 20-

24 C21 - 22); P. J2 - 13 02);' ··v. 1 2- 3; ·c. B. Dorsai fin 1ov1, 

even •. Clusters of 2 - 3 cin~t at tips of dorsa! spines for about 
T "' .. o .. .. ' .. ~ .. ' > ~ • ' '' < ~ « • ' ~ 

haH tength of dorsal fin. Pectoral fin ~·::>unded. Inner petvic .ray 

reduced or absent. Caudal paduncfo short, length 20.5 - 33.5% .of 

head length,, depth 20- 35% of head length .. Caudat Hn subt;runcaf":e. 

Body s t i gh t I y compressed,; cover od w i th sma J J sea f <?S 

extending on to dorsal fin base; caudaf and anal fin bases and 

head naked,. Depth 4.5 - 6. flead larg~;jl 3.2 ... 4 in standard tength, 

snout wedge-shaped~ angie of profile acute .• Eye 2.75 :- 5 in he<3d., 

Su.pr.a-orbi tal tentacle promlnent.,. w.itn a sl'!Or-t, flattened statk 

~terminating in a number of short 7 simple branches .. Cirrus on· 

a.1terior nostri I short7 Hattened,. tr.i lobe!d. Upper Jaw 34 •. 5 -

5~ o .. f head length., increasing V4.i th size of fish. L-ips moderate .. 

Vomer toothed. 

lateral Une usual ty of 2 - 4 double pores in front :above 



operc.le, then of ma.in ty sJnf) Je pores opening above and. befow the 

1 ine to post-pectoral curve; after ~~at of short' separate horizontal 

tubes with a pore· at either end Hig. lHcn .. Intromittent organ 
• ' ·1 ·' ' • 

of ma !e I argo 1 f I attened, and ·spad~hnped., with a. moderately tong,, 
•· •• •, . , . .' ' ,, • : . , . , , r. • 

thick basal portion.,: a_pair of snml 1 do:s~f I ips, and a .large,, 

broad pair of vcntr·o~laterat, Hps ensheath lng the t i:p Hi g. J Hb n. 

T~p rough.fy crescent-shap~d~ 

bars. or with black speckling in spt~rso targll spots with o mosaic-
• • ' • :' j • • ·a " 

Hke pattern. Tips of an f.ins. and of supra-orb ftat tentacles ,. . ' ' .. . ~ ~ . 

redd i,sh orange. Bel IY. s.i Ivery. white: .. A dark oceJ !ate spot en 

shoulder, and two daJ~k rad,i attng ba.nds from eye .across cheek. 

~matt juveniles white with welf.-defined black cross-bars. 
> 1 ,. • 

fklteriat examined: JB2 ·specimens, i9 -- H3 •. 5 rrm. tn standard I ength. 

t7 from Ltideritzbucht., S.A .. tlt .. ,J0544. s.A.III. 24.206; 38 from tlcl>ougaU•s 

Bay, Port NoUoth .• S.A.ft\. 24220; t2 kom Port NoHoth, 12/!11960• 

R.O.C,.; 15 _frof'lllamb,7rt·'s ,Bay., S.A.M •. 2 11477, S.A.M •. 23922, and. 

l711l1964 .... S.A.t,\. f!Of Gotalogued; ·f6 from ~arnbert 1s Bay, R..u.c.; 
' . ' ' I > !'" 

2 fC;"'om tambort•s Bay,. Un.iversity of Cape Town; 2 from Sehaapen 
. . ' . ' 

ts;iand, Langebaan, S.A.~/;\. 23925.; 8 from Sea Point, S.A.M .. 22840., 
I ' • I "' , • 1 

S.A.M,. 232U; 3 from .Ko:rrnetje, S.A.M. t0541; 3 from Froggy Pond., 
• ., . • , I . ~ · ,\ ' .f':, ·~;; 

falso.aay, .s .. A .. M,. 2,3924;.29. from St. James,. Fats: Bay,, S.A .. tA., .• 

. 12023 and .t962, s .• A.Ni. not cata~ogued; 2 from s}:. Jam~s.,' ·Fa~se Bay, 

R.u.t.; 2l f·rom False Bay, S-.A .• M. 10542; 2 .f,rom Cape Penf,nsuta, 



Universi.fy of ~ape' T~m;: 4 from Onrust River /IoUth~ 6/H/1.964.# 

'S:.A.Nt. t-:tot catalo'gu~d; 2 from Die Oatnjo aredasdOrp district_i' 
• • • . ~ l 1 

<S;.A..t~ 24508; ,5. _no .toc~:IHy;P ·R•U.~C-~ · · 

! ' 
., ,•-. 

•' <' , ' , ,I 

CUnu,s acyminatus is similar oo the -one hflnd to CHriu~ 
'. ,. l' 

~g,11js., having ~ ·Hat ·inter-arbitat •. ' and on tt.e other hano'.t·o 
. . 

species such as pUnys CJ~ttoldcGs, .£1<in!ds ·gbi·ustfroost ~.1JnuR 

·tatipeng_:i:s 7 and p irl!SS bed enaa,, wlrich ,tuc:k' <2 nof·ch in the mc.1lbr:ane 

I ' boeh'lletm the th.ird and. fourth <lorsa( sp.tnes. lt is also IJO;ry 

similar to .COnus ~.Ii~.,pr_ct.J... ~mali spee.imens are rather .similar 

' ' . ' ' 

foot'rd to be a sttb.s.pect.es ·of cnnus £c:ym:ina!Y.§. is not supported. 

by a_comparison of,the twp_specfes,. sir:tce,:they are not su_fficlent:-. 

; fy alik~ in app-earan9~ to b~ confu?ed,even in the He·ld, and -dt.H~r! 

to .. the_ dorse.l an~ ,fl?Ctorat fin counts _and tf)e shape ·?f, th.e. t~.trt?-

'f'i tt~ t -organ~" aS \I'Je;l ! , as 1 n . th~ pr;sence o/' ~b(?ence -of ~ not,c_h t'n 

:t~~ memtn;·an~ f)eftJeen f'he thtrd and fo~Jrth _dorsal I spin~~~ -~ .: , !.'.-· . 
, ··-· • II -· " ·::..:..r • 

Distribution: I The knoNn. range at pr:esent is Ulder.f.tzbucht -(S,ou.th 
. . 

. ' ! . 

W.esf Africa) t·o :Cape Agulhas •. H is mora Cortlll'IOO'wesf~. bi :cape f'¢.int. 
. . 

',.; 

' ' . p 

... : .·/" 

I 



<a> 

anterior 

posterior 

(c) Lateral line 

la~eral 

(~ tntron1rttent organ 

F,tg 11 Clrnus (Cirnus) acumrn~tus 



CJinus lCI I nus l agil is Smith, 193 t 

Utg. 12) 

Cl inus agi fjs Smith, 1931 :154 

Ophthalmo!ophys agtlts: Smith, t945 :541; Smfth, 1949:355 

OOhfbaJ!J29Ippbys apne Smith, 1947 :733; Sml th, 1949 :355 

Description: D. XXXI I -XXXVI II (XXXV- XXXVII) 2 - 4 (3J; 

A. U 20- 25 t22 - 23); P. 13 - 15; v .• I 2 - 3; c. 13. Dorsal 

fin low, the first three spines not elevated to form a crest, 

but a notch in the trombrane between the th f rd and fourth dorsa I 

spines, varying in depth, rarely absent (see table 5l. Clusters 

of 3 - 4 cirri at tips of dorsal spines for about hatf length 

of fin. Pectoral fin rounded. Inner petv·ic ray, H present, 

minute; usually absent. Caudal peduncle short, length 23- 31% 

of head length, depth 25.5 - 29% of head length. Caudal fin 

subtruncate. 

Body sl ightJy compressed, covered with small scales not 

extending on to fin bases or head. Depth 4.5 - 5.25. Head 3.5 -

4.5 in standard length, snout rounded. Eye 3 - 4.25 in head. 

Supra-orb it al tentacle prominent, with a f J at sta tk d'ividing 

into severat short simpte branches at the tip. Cirrus on anterior 

nostril long. narrow, pointed. Upper javJ 40- 50% of head length. 

Lips fairly thick. Vomer toothed. 

laterat line of sc:metfmes a few double pores but mostty 

of singJe pores opening above and below the fine in front to 

• .''!' 



pos-t ... peetora1 curve~ then of :snort' 'separate hor•i:zont.a.t hibes 

. "vlth a pore at eHher end tflg. ·f2:tc)l11 lntrom:htent organ •of 

.~l~·.~~:i.1Jth: .a tong: basa'l· port:l!'A;; Up complet-ely ensheathed by . . 

:~<?nUuent:. A palr .. of .rounded: Hest1~y ·lobes: vdthl:n tne ·fola .• 

between WhJch is the ~tnute ti;p f-Hg. :l2.CbJl.: : 
• I .. "' ; , 

CQJOOrlng: :Gf'Otlt)d coloUt US!J~·Uy dark· greyish or gre~ni.sh_,: wlth 

about 7.·d!isthi¢t dark red and gre~n cross.;_b.ars;. OCcaslonal .. 

speeirnsns have pinkish .Or- ·milky grot~nd -co leur vii tb darker pi:nk · 

eros·s-bars., or a :vermi ·lion· groun'd .. eotoor ·wftb dark -br.clwn cr'osS­

bars ... fins .dark# itregular:ty bar:red;. a eharacterlsUe ·trans..;. 

Jueent .area in· memt:i.rane joining oorsaii soft :rays. BeHy sf fvery 

vm·lte to greyish .•. Some't·imes a. sprinkUng ~of t~h·tt:e ·sp6ts .over ; 

body. H~~d .wfth kr.egu•ar· lacy patterns i:n bod)i ·colours, ori 

tllaterlat ·examined:· ·666 :spechnens,,. 11 ..... 9.9 tnl'l'l. ln: standar-d ,tengi'fl. 

HH 1tom U:idcrHzbucnt,, s .. A. .. M •. 24205; t .from Sln¢JaJr's ts land, 

R.u .. c.; 3 ftom orange: fUver tmutb• :5 fms,, S~A .. M. 23964; 246 f,r.om 

Port ,Noii:I:Otho~ s .• A.M. 242i4; 6 from ·Gert du To.H Ba.Y and 4 from 

:Dorlng :aay, southern Namaquatand., S ... A.r~. :24232:; lOS fr-om lanlbert'1s 
Bay.:. S .. A~tll. 239l9;~!1 fr-om Laflb>et"t 's .Say,. R.U .• C;oo; !3 from Steen­

berg•s Cove, st .• Hel!;na .say;,- l962,, S.A.t'liA •. ·not catalogued; 3 :from. 

Sa'ldan~a _say;. S.A .• f/1. •.. ?~07.2, S.A.A1. 239~4; $ fr:om t.angebaan, ·· 
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S.A.M. 21475, S.A.M. 21479; 38 from Sea Point, S.A.M. 23212, 

S.A.tA. 23920, and 1712119651 S.A.M. not catalogued; 6 from 

Froggy Pond, False Bay, S.A.M. 23906; 2 from Dale brook, False 

Say, 19/2/1965, S.A.M. not catalogued; t from l<nysna, S.A.,.lt. 

18278 tparatypeJ; 38 fran Knysna, S.A.M. 24233. 

Remark§ 

It has been felt for some time at the South African 

NtJseum that thls species and Ophthalmolophus anoe Smith, 1947 

are probabfy conspeciflc, since# in attempting to Identify 

large samples from the west coast one might arrive at either 

species in Smith's lf949) key, or at both species for different 

specimens of the same sample. Smith (19311 created agllis for 

seven specimens taken from Knysna estuary, ranging in size from 

55 - 65 mm. In 1947 he created anne for five specimens, 24 - 50 rrm., 

from the west coast, mainly Larrbert •s Bay. He di fferentlated anne 

from agilis on the fo11owing points:- fl) Number of dorsal spines 

C34- 35 for agilis, 36-37 for .ml!l!tJ; (2) eye sfze (3- 4 in 

head in agjl is, 4.2- 4.5 in head in anne); (3J snout length 

greater in anne lno figures given); C4J pectoral length Cgreater 

in anne, no figures given); C51 Pelvic length Cless in anne, no 

figures gfven). Sfnce so few specimens were examined, and the 

size ronge of the samples did not overlap at all, the four 

points relating to body proportions may safely be ignored. 

In the Clinidae body proportions have been found to vary con­

siderably with size, so that comparable size ranges are essential 



for -the comp.arfson. of body ;proport l~s of d 1 fferent s~pecl~s; 

fut.thermore, :tbe ranges ;found for b·ody proportions :tend':"to be 
' . . . . . ~ . ·' ._ 

very wide in the :CUnldae;; $Q -tha·t .Ot:bEir ·featur~ are .UsuaJ:I'y 
. • . l ' 

mor.:e. lmportant ·f~r oeHm:i t in.g species~= tn :any '·case;· tlle ·orbi·t ·. 

d~ameter of t•9 s:r>ec.lmens· of CH.n:us ;j?.gHiis~ 'a·ft "from the w~t 

coast. and therefore faHlng in SmHh;•s species .anne,. was 
'• o ' ' • I' '• ' , • 

measured,, and was ·fou.nd ·to be .2.·6 ... 4.,25 l11 head tsize r:a:n.ge 
· , I, 'I <- I '' 

of spec·i.mens 31. ~· 93 nrn• .. ln S~anda~d. l~ngtb l~. •very Cl()Se to ·, 

t~:e r·~.mge f;Qund. by S~lt;fi J'l931l .for hiS; Kny~na .speelmens .•. .J:S 

specimens frqm Kn·ysna, ranging from .3:1 ~ 59 :rrm~ :ln stan(fard 

ten.g·th, s,hO\<'lled an. or~tt dlamet.er .range of 2.5 .... 3 .• 5 tse~ 'fab!1e ·. 

6·1. AS .far as the dOrsal spil'\e c~nt js. c.o~c:;~r.ned.,. ln a sample 

o.f .94 speelfll$ns from :La.mbert •s ·aaY counts .Y'"ere found to :vary · 

ir~. 33 to 3S$ most. f!ish~ having ~5 .- 36 porsa:l spines,,, wnUe 

a· :sample •Of 44 sp~imens· from t<nysna .. and ~t::aJse Bay ·was found 'f<>: 
'. . '· . ' . . ''. 

have a .range of 32 ·- 36 .sptnes.,. most. erpecirnens havlng .34 .... 35 : 
I ' ' . ' ' • ' ' 

Hal:>·l.e 11. tlds sugg~sts _a -cUnal dUfeNmc~ oet.we,en east and. . ' '. . . . . .... 

""est c·oasts such as ls seen also in f.he dorsal sp:fne eoun·ts of 
,, ' ·,. 0\ ' • .... I' ' • :• ·, •' ,' ' ' ' ' ' ', '' 

CJJnus sqper;eJ t.iosus, ~<:1ther th~m a speei fi<: ~fffer~ce. A.·. 
' . , , . . . -, . 'I • ' 

futther :~f.·i·nai di::fference is seen ·in .. the. number of pect~ral 

rays~ beh1g USU;af .ty J) 'in eas·t •coast specimens ( t.e. ~ast ·Of 

Cape ~.ojntl and usually f4 ln speclmtms. from l~a}·i tles ~vest !Of 

Cap:e :Polnti' although th(;)r:e ls rt'Qch overlap .(t~b;te at.• The Jdent ical 

iintf-omt tten't. ·organ of east and \vest' ·coast ~peclmens is .the: strong:est 



-97• 

argument ''in favour Of joining t·hese spec:ieS.# slnce the shape ·Of 

the lntiomittent organ . !is st.rong'ly s,peci'es-s.peci He in the genus 

; I l ·I' 

'. . 
Sm'i th ( 19411 . sf:itt~ that ·if. the seven Knysna spee;imens 

and the.f'hle·'v.rest ¢oast·ft.airbert•s .Sayt·spectmens bad not. b•en 
. " . . : ' . I .. 

so widely separ-ated geo.graphfcalty· he would ·have pt•aced them ln 

the s'~e species. A. st.udy of cllnld distrt:buHon ill: SQUth Afri¢a 

•has shewn that· there. are few $peei:es from· th~ west :Coast .of South 
' ' ' t 

Af.r ic-a ·~ovhH:n do no·t oCCl:lr at h~ast' as I far easf .as PQJ"t €U ie:'abeth, 

so that the· «:curr·enee of •a spee:.i es at bot'h Lambert's flay ·and 

knysna· is not :unexpected;,. partrc~:iarJy wh.<:m' ·the ·spec'ies has .been 

recorded 'frQm t="a<ise Say· 00 several QCi;:aslons ·as· Wet:l • 
. l 

It iis proposed therefore· that ,Ofehtna.t.mstoph'us aqne: 
. . .. 

Sirrith,. f947 should become a synonym o.f CUn!ls .$?9His Smith~ 

t9:H. since t'!'le ttv-o species a.re lntUsU:ngul~ha'ble,. c.H.ptis . 
. . . 

agi Us. is cOI'Mlon on the '\;.,est coast o,f South A·f.'f'lca but becomes 

;rare east of Cape Point. 

·Barnard 09482 sugge'sted that Cl,iaus,,wfns might be 
0 0 L • 

,the young. of :Cllnys :t~urus. Gl tchr!lst & Thompson,;. :but the t~vo 

spectes .are <easlly dlst.inguJs'ha'bl.e Jn aU stages by the shape 
' J' ' ' '• ''' ' I l! ',,., ' .•· ' 

·of the .tnterorbita(, Wtllch is strong~y CQflcav.e ln ;CJJntJs ,taur.~.:~s 
' I ; t • I. . ; . . _ .. ' . ,·-

.and ff.at :in CHnus 'i!Sili.s., .and.by ·the number of, dorsa:t sof,t rays 
' . . -, ' --

.f2 ·- 4 in Cllnus a,siUs and :5-6 ln .C:Linus taurqsl,. 



'Tabte 6 .•. COmp~rl~oo of Orbit d,Jamet~~ ·of CHrHJS agf.:f,ls 

' :frOm sou th~eas t and SOU·th"""-'\les.·t coasts of the 

Cape· 

,\ . 

. ;East coast ta-gtns SmJt" I · west ·coast .(.anne SmithJ . 
.\·. ~ -~ -. < ~: ~.; 

3l,' 

,'.: 31 

';32 

'33.' 

35 

31 

42· 

49 

49 

.52 

~5 

'59 

Eye ln. hoad .. 

.3.3 

3.0 

2 •• 9 

3.4 

s.S: . 

3.5 

St~t.Jength · Eye :rn: h·ead . 
'' '1 ·, . ' 'I ' ' ' ' • 

tmm. 1 : 
I ','! 

31 ,·. 

3J 

39 

42 

47 

' ' 
' . 
'53 

55 

'60 

67 

10 

82 

93 

' : 

'! 2.,.8' ' '·; 

3 .• 3 

' ,. • ! 

3.0 

3,;4 

3 •.• 

' 3.!> 

: j ·' 



TaMe 7 .• Oorsaf spine counts of .cJ inus ag i I is from south.;,. 

east and south-west coasts of the Cape 

Locallty 

East coast Coo. 

of spec irnens J 

West coast (no. 

of specimens l 

. 32 

2 

0 

Nun'ber of dorsal spines 

33 34 35 36 37 38 

4 t2 21 0 0 

1 3.1 39 f7 

taote a. Pectoral ray counts of fllpus ,,agl fJA fr-om south­

east· and south-4vest coasts o.f the Cape 

Locality 

East coast Cno. 

of specimens l 

West coast cno. 

of specimens) 

:Number of pectoral rays 

f3 14 f:5 

39 0 

13 76 

COnus agi Hs is in some ways intermediate between forms 

with a fmJ, ev~ dorsal fin and no notch in the membrane joinlng 

the third and fourth dorsal sp.ines, such as CHnus §ttm.Jnatus, and 

forms with a tcm dorsal crest and a notch in the'(',membrane joining 

·the thh'-d and fourth dorsat spln.es, such as ~.;IJ..~s .brevicrlstatus. 

There is a marked similarity in appearance between f:jinus Qgi Hs 

and Cl tnu§ m:.evig:istcatus both in body form and colour pattern# 



but in -·the tatt-er the first three dorsal spinet;:: are -elevated~· 

forming a ·crest.; .and there- are ·mer~ soft dQr-saJ rays. 

Distri'buti'on.: ·me Rnown range at .present ·:of this sp~Jes is 

Ui<ieritzbucht tSouth West ·1\frh~-al to Knysna and -Pot''' Alfred# 

<:Of'ilnOn on the :west eqas'f ln pools at aH levefs o-f the ·shor·e 

and also :taken lnfratloaJ:J;y,. but on :the who:le rar:e -011 the -east 

coast, a·l th.ough·a faJriy Jarge number _of specime.ns was ·taken 

ln -Knys-na lago-on. 

. ' 



(a) 

anterior 

ventral 

posterior 

(c) Lateral line 
lateral 

(b) Intromittent· organ 

Fig. 12. Clinus (Ciinus) agilis 



. Cftnus l-CUnusl ,berrisfordl Penrith On. pres~) 

(fig .•. l3t 
' I • • 

':•• 

' ' 

t>es~rlp'UorH 0 .• XXX.I U ·~)\}(X\tf tXXX.PI ·-: XXXV), .5 - :?,; A •. H· ,23 .:.;,. 

25 t23 ...... 24');. p., ll : ... il2 l•2l.; v. il 3; ·G .• · U. ,First. three: dorsat 
. . ' • ' .. ' . J.. ' • . '; ·' 

spines not elev~tted to for,.m . .a crest, but eq~aJ t·o or a Httfe 

longer: than fourth dor~al· s.pf.ne .• No notch in .:~brane beh<Ve~ 

third and fourtt:l.dorsat' spines. Oorsa.l. sp.ines w .. f.th c~lusters .o.f 

.3 fine ,c·.trr;i at tips for about haU J.e:ngth of ftn •. Pactorat 

Hn r·ound·ed. tnn~r pelvic ray minute but ,present" rn all 

specimens examined. Caudal peduncle short, •. l'e.ngt'h 20 ·- 35$ of' 

Body sJ-ightty compressed,, covered with sma:U scales 

extendhlg on to .dors.a.1 $1d •Caudal> nn. bas·es but .not anal f'in 

base or head. Depth 4.5 - 5 :in standard length. Head 3.4 - 4 

ln standard length,. snout wedg.e-shaped,; profile acute .• Eye 3 + 
. . 

4 .• 2 in heoad • .Supra-orbiitat tentacle prominent •. with a flattened 

st.aJk ending :in a number· .of long ,sJend:er ·filaments. Clrrus .on. 

ariterf.or nostri 1 with a f\.arr.ow ~staff( and a ·flat toned .• bi tobed 
' . . . 

'tip. Upper jaw '36 .• 4 •<50% of head length. Ups moderate~ Vomer' 

toothed .• 

lateral line or usuaUy about 27 double pores in ·f;rort't 

t.c;>. post-.peetoral curve, sometimes a .feN ·stngle .pares openlng above 



pore at' .either end Cf'i9.• .J3tcH.'" •ntromittont organ of male 
. ' . . . . 

wUh a tong basal port ion and a smas-:' upturned Up., lateral 
' ' ! • !' . ' ~ . -

H.ps not prominent# rounded Hlg~ l3~bH. 
. . • ! '.. : 

Coiouring: Reddish orange with .about seven faint t>road darker 
' .•i I 

1 
J < ,' ._._ • 

' 
er.oss-bars. 1\\10 d.~·~· radlat;iJ~g iin~s from eye <:J<;:·rQss .. che$k. 1•. 

,..., • i I .,., 0 , ; ,:. ,: •I 'I'<''; I; 

dark 'oc~H ate sp<?t on ·sb~ tder •. F'Jns r·eadish 9'"-ange,, falnHy 

mou Jed and barre,,., • 

. t j:)ar.atypes .J ~ 

.f<ematks. . ' 

Th'is species 'is· ·si:mHar :.fn appear.ance t:o Clinus acymlnatus 

and cnous ,Obtus;i fr,oos,. but. di Hers .from the. former. ,in ttl~& dorsa:l 

and anal· H"' counts, fhe ·.form of th~ intromftt,ent organ~ ;tt~e height 

of. the f i'rst dorsa:t ·spin·e,,. tbe 'form of the s;up_ra-orb'it;FJl .tentacle, 

;the antet.iiQI" ,part pf ·the· later·ai :Hne, . .and the habl:t.aJ, .oceunr'ln:g 

at a much lower fevE!·l pn the shore. H d1 ner;; ffQrrt the fa:ner ln 

the dorsal. ;mat,, and pectora' fin -counts,,, .the :inttomiHent organ 

CaUbough of a:.11 the sp-ecies o.f ,CUp:us.- ,Cfinus bm;risf.ordl and 

CHnus '2blus:ifr.on~ have the most slmHar, form of 'i~t.rdlr!Htent 

:organ J, the anterior .part of the JJat-era I Hne~ ·the clusters .of · 

-cirrl on the dorsa.J spines, and in hatring a ·narrower interOrbital. 

!f.istdbut ion.:: So far t,a'ken •only at •on.r.ust River ./Iouth., ·near Hermanus. 

'The .slxteen speci~ms were tak~ from a weedy; pool :at the bot:tom <>'f 

.the tnterHdai reghm .• 



J 1 ] J 
ventral anterior·· 

rateral 
posterior 

(b) rritromi ttent organ 
(c) Lateral line 

.... 
Fig. 13. cr;n·us (Ciinus) , berrisfordi 

. ' 



'.:: 

.t?etrattes ,bre}!i crfstatu~; Sm~thi: J:945, :540;. Smttb#- .f949 ,:353. . 

O:escr Jption; o., xxxjft . .:.:. >cixv·1 · :c~\f .;;. xx>tv.J >. 4 ~ 7 .' c:ai . A~ · U . . . 

,over 90% of. first dorsal sp.f.ne •. A .notch :of vary:ing 'depth .in .. 

:membrane be't:vieen thk<;:t .and fourth dor:sa1l spines tsee table !H .. 

• ; t 

Clust.ers o:f 4 ..... 6 ~lrri at t:lps of 'aU ·dorsal splnes •. Pectoral 

Hn :rounded.,. 1ltmer .peh$·c ray minute. Cat;~dal pedtmeh~ short • 
' . ' 

'length ::u ..... 34.5.% .of, h:ad length~ depth 2·1 - 28~ of head length •. 

Caudal fin subh"uncate:. . ' ' 

Body s 1 ighUy ;compressed~ covered with smaH sca:Jes 

-ext·endi.ng .on to dorsa:l Hn base .but not caudal or anat .Hn bases 

or head. Depth 4 .• s· .... :5. Head 3.75 -~ 4.75 in standard length;; 

snout bluntly roonded,. Eye 2 .• 75 ..... . 3.25 tn .. :head. Supt"~bltal. 

tentac,Je pr-om:tnent,. with a short .subcyUn-drh:.aJ.staU:< ar~~ :a 

round" Ha'ttened t_ilp endin-g, tn severs~ $.tmple branches. ·,ct.rrus 

on ant•er:ior nost.f'i.t prominent 11 t:Jlongate_,. Hat .and nar,row., with · 
. . 

a :sli-ghtly 1nden'ted :margln •. Opper .Jaw 40 ,_ 49,5% of. bead length .. : .. 

Ups ;falrly thin., ,Vom~ toothed .• 
'• ' ' ' I • 

lateral Une ,of usuat ly about :25 doub~'e por:es in front 



(a fEVJ ;may be .slngfe opening above :or.-bela.v the Line,, ·to post­

pectoraf· ctii"Ve,, then of short. separate h:orlzontat: tubes wHh a 
y ' 

pore· at either- end Hlg .• l4lcl l;,· .f.nlr.omHtent. or·gat?. of. mat,e wtth 
. . . i' . . :' ·' ; . ' • I ' ; ' . . . ~ ' . 

a falr ty long basai portHm and a stngfe pair ·o;f ovate .l.atara.f_ 
: 

0 
o, 0 I ' • •, o I > " , , • 0 ' , ' ' ' A 

Hps ensheathing the,bas.e. of tt'le flp,. which. i·s .sllgh'tly swollen.~ 
0 

• ,,' ' , ' ' ' • ,, ' • , '. t; ,;, · ' I 
0 

' • I~ ' I • ." ' < , , , • • , ,I l • t, : ·' '~ I ' • •· , ., 

' .. . -- ' '' "\l '! 

CoJourJng:: Ground <:!olour usuaH:y Ught grey, wi th.a:Ooot, seven, · 
, • _ J • • , ' r~ '- ~ • ~- • l , • 1 • • , ,' " • ! ~ , ,1 1 , " r · • .._ • • , 

vermilion. cross-bars,, having shorter: br.ovm bars. between them• .. 
•. ;,,·.·. ·' '., "I • ' . ' ,~. 'I 

The eitP5s-bars maY# hot.vevf!r,. be var i o:us. shades of gr.een, br·O\I'Jn;; 
o I ~ 1\ • I t 

'but membrane Joining. dorsaJ soH ·rays has lrregut~r t-ranslucent 

patches .• CauaaJ and pe-etora.l fins Hneil'Y barred vii th dark brOllln. 
' ' ' ' ~ 

A 3·shaped dark mark . at base .o.f pectora.1 f rn, and .a dark strlp~ 
''· '' . . ... . '. 

·from edge of brancM·o:;>tegaJ .membrane to ventral edge of ,pee.t.ora"l. 
' ' 

' ' 
fin base. Operculum wHh an iit·reguJer dark mark; two :,irregular 

dark .bands radiate from eye acr:oss cheek. Pelvic fins barred 

w~fb br·Ol.Vn. BeHy sUvery white t.o greyish. liead grey or p.i-nklsh. 

Materla1. examined:: 3:6 spec.imens,J" 29 - 79 -~~in .staf!dard length. 
' ' . . . " '- . -~ . . . " ' ' ' 

2. fr'om lambert''s Beyl' R.U .. C.; t f.r.om S.flliOn's.<Bay,. f'a.lse Say. S .• A.I~. 
, . i • I • ' ~ ,' , - • 1 • , • ' ~ • • ~ . 

24243; 1: .from Kalk Bay, False.Bay,. $,,.A .• M •. 9988 (hotof:yPet; ,S f,rom 
' • ~ ' l . ' • ' '. ' -' 

Oahibrook 41 f'.a.tse Say, s .. A.IA. 23870.and lSil211964, 'S .• A .• M. not cata-
• , I \ ( i• 0 

< ; C • : o I , .~ \ .; , ' ~. • ' ' ;. : 

;fogued; l. from St .• J(Wies1 . False Bay., Jo/511'965, S.A .. M. not .catah>gued; 
'• ! ! ' • ·,) 

.26. ,f.rom St.r:andfonteln~ :Fa.·ise Bay, S.A.M .• :23S7J, S.A.M. 2387.2., S.A .• M. 
' ! . . 



,.cfinus brev•icri.sfatus is v~ry simHar t-o the spee:tes.· with 

.a_: __ :i~~ dorsal fin such; as CtJnus::coftoidee• ciJnus. §,Fumi1'laliUS';~; G>llnus 

vetl:ysl:tis~ and partlcuiarfy .Crlnus agiHs ... The ~pecies Was deS~r.ibed 

*r:om ~-single: fem~Je spe~imen · from• .~lx Bay~· 'in F~ls~ • aay. o_urtng 

tb'i~ study. further' specf~s ·of both s~xes and covering a fatr:•v 
wld~ sbe :range have b~en coJ'Jected, from we~dy: areas at. Strontlfonte:in 

and Oa,t:brook in f'.a·tse raay,. This species ls no more simllar to 
. ' 

:Ci ipu~·.woodl, with, ~mtch H. was p1a¢lld i.n the genus. P:ett"}alt~s !~y 
< .·' I 

Smft.h 094:5 J; then· l t .. is .to tllnus yenustrls or .Cl ipys ,agfUs; 

in: ~fact U re~emb:les th.e latter two species :far more closely .• 

Th~ dev:efopment of the crest is. poor l:n both mahr and f;emale 

specimens, un.Uke !in .&Linus wood:l• ·in which the crest is n;igh 

and triangular ;in both sexes; and atmost enH:re·ly separate.lr,om: 

;the •rest of the Hn.. ln .cnnqs brevler.is1atus .. the crest :ts ilow 

and rounded,,, and ln .fact •resembles the condition in .COnus agHls 

•(with a notch in .the .. membrane between the third and fou·rtn· .dQt-saj 

splnes and the Hrst three <.iGI"Sal spiil'l<as not elevated) mor·e clos~ly 
' ' • ; " ~ ' JO. ' - • ' 

:than it does the cenditJoo :in C,,tinus woodi. The introm'i Uent orgaR 
~ . ) ,, . - ' . , " .. .. - . . 

. ' 

'is ve~y s:imHar to that of Clinus cottoides, •. Ct tnus brevicrisfat.us. 
,. ~ • ,. - ill • . • ·.; : -, 

does not appea:r to reach a large size .• Th.is spedes Js pecuHar ,ln 
. I t , 1\ 1 I • • 1 

the genus ,Cilnus ln t:hat a Uves ahnos;t excluslvefy t.n weed'-beds .• 
. ·' . - - ' ' ' . 

f."aJse; :Bay~. It ls Jlo.t common •. Tak.en at low tide Jn False Say f.r .. om 



·~ 

·ventral 
I 

! 

:lateral 

(b) Intromittent organ 

c I - I) 

anterior 

c t >. 
I - J 

posterfor 

• - ' - I 
_ (e) Lateral line 

Ftg. 14_ Clinus (Ciinus) bre~icristatus 



· · · CHnus tCHnus) cottoides cuv ier & Valenciennes, 1836 

tfig. t5) 

.Cliinus cottoldes cuvier ·&. VaJenc.'iennes, t83o. :~1; swainsor-•. 

lS39 :276; Gllchr:ist & Thompson, t900 : 125; 

Barnard• 1927 :8.58 · 

Btenniomimus cotfoides: Smith• 1945 :539; Smlth,.: 1949 :353 

Description.: D. XXXI -XXXVI tXXXIll - XX:X.IVt 4- 6 (5 .... 6l·; 

A. H 21 - 25; P. 12 - t4 Cl2 - 13 .); v. ·~1 2 - 3; c. '13. O.orsat 

fin lovJ,. even,. anterior spines shortest; no notch :in. membrane 

between third and fourth dorsal spines. Pectoral fin rounded. 

Inner pelvic ray minute or absent. Caudal peduncle short~ length 

30.:5 - .34.5% of head 1ength1 depth 21 - 26% of head length •. 

Caudal fin subtruncate·. 

Body s Hght ly compressed. taporfng markedly towards 

ta,f f., covered wf th smat I scales extending on ·to dorsal and 
., 

caudal Hn bases but not anal fin. bnse at; head .. Oepth 4.5 -

5.5 .. Haad very large, tt.eavy# 3.25 -. 4.25 in !ltandard length. 

Snou.t bluntly rounded. Head becomes hoavier in relati-on lo 

body with age. Eye very large, 2.25 - 3.5 ,Jn head. fnterorbita1 

concave.,. a bony ~ idge above each eye. Deep grooves across 

occiput. Supra-orbit.a.t tenh':lc.te prominent, on bony ridge, with 

a flattened stalk and numerous long fHamentous cirri termt-

nafly. Cirrus on anter i·or oostr1 f short, flattened, with about 

four short, simple branches terminaHy. MOuth large. lncreasing 



with size of .f t~h, ·upper jew 42 .;... 6qj;. of head :r,e~gth._. lips thln. 

vomer ·t·.oothed .. ' ' . . ~ '. 

'lateral tine usuaHy of.: about· 18 - 20 double pores.~ 

intersperse.d w.ith:or fo.f·f~ed by a: fetJ single pores ()pe.n.i:ng·: 

abov-e or be·tow the .Hne,: Jn lr-~t. to pos:t~peet.oraJ curve~ :then 

of snort _:separate -h~ ~f!on:tal. -tubes wlfh a pore .at ei thc!r end 
. . . . . . . . 

til9• l.5(cH. lntrQmHtent organ ·of ;male wi;th a faidy long .:basal 
. ' ' I ' • ~ ~ . !"· • ~ ' • , • • ' t 

port:i_Oil and a stngfe pafr of, roortde~ d91"'$;Q-tater,af .·tips.between 
. . . ,_, . ' ' ; . . .. 

''· 

v.thlch the ti,p, wh-ich t.s slightly S\ttotJ.en at th~ basq. wHh a 
: ' : ~ ~' • , ; I • I t ' • 

Colouring : 'Gr-ound · c()lour .slaty grey ·or dull green ish wtth 

irr~gtdar JriOttl iag" of:t.en ln. a ~acy pattern with vague cro5s... 

bars extending on t:o dorsal and anal flns,. ch:feHy dark grey, 

,<fet"k reed. and. whitish ... Fins dusky.,. fainUy mottled and bt!lf"r~d. 

Thr~~ -sma-ll dark tines on p-ect.oral base •.. A prominent ·round. 
' . ' 

Mac'k spot on .operete .• A dark mark behind .c-entr~ of ~-e:,. below 

. whl·eh two narrow .dark lines ~r.adi.ate .!r~m ·eye across eheak. • 

',;. 

Hea-d ol'td iflps dusk,y to slate--grey,; termh1al. filaments. ,Of st:tpra- . . ,, ·.. ' .,. . . ' ' 

orb.ftai t<mtacle wMtce, ae.t·ty· white to gr,eylsh. JuveniOiles ·mHky · 

with fine lacy dark mar:klngs partlcu·:larly ·fn upper half of bod_y'; 

Of>et'Cttlar spot welJ deUnad at aU stages.. , 

tf.ate~,~al -ex<:~mlned: 970 specifmens_. I'S""" ;J20 mm .. ln standard teng·tn .• 

26. !r~,Dor~ng Say,. :soui'hern Marnaqualand, ·S .• A.M. 24229:; ·4 ifr-.om' 

south~n N?m~qua-taod, R.u.c,~ IOl from ·tarrt)ert•s ·eay111 S.A .. /A. :2394()_;: 



-·tOO .--

. . . 

l fr·9ffi l~angob~an,. S .• A .• f/1 •. 2l480; 6 from lrooJi lie Point,. Cape Pentn-

sufa, .515/l96S., s .. A .. fw\a not C(ltalogued; 42 from Sea Point., S.A.Nt. 
. . . ' . • ' ' ' ' ' . ' • ' .~ . • ' ' ~ • . : ' ' • ' ' I ' 

flout Say, s .• A..t-A. l20l};2.fromfMHer·•sPoint., F'aise Bay, S.A.!fl.'~ 
. ' . I .· . 

22906 . ., s .A.h,. 23~31; t·64 fr.om .Froggy. ~ond and MH 1-er'•s ~·i:ont •. : 
' -· .i . 

3131J,96S, arid U:l/41!1"965.~ s .• A..M. not :c:ata:togued; 25 from St. .James:; 
. ·: . . . . ' .' . . :· . ' ' ': ...... • ! • ' 

False Say,. S .• A.tA~. ,iQ540; 80 from StrandfonN~ln,. fatse Sa:yf S.,A .• ·Nl~ 
i 

from Onrust Rlver Mouth#. s.A.,.M. 23938., S~A.M .. .24230; 2 fr-om 

h'Crmanus., S.A .. M •. l8005; .4 frOm £fie 0~,. af.-~dasdorp dlstrlct., 

$'.A.M., 24.51~; 59 from S'tlH aay, AprH ~t·96S, s.A .. M •. not c;a,taioguect; 

35 from ffosse'l acly~. S.~ .14.. 2}947; 4 fran knysna?. S.,.A-.M •. 2~30; 

!.l3 from Plett<enoerg Say_.· s.A .•. M. 23946; 7'2. f.rom ;Port £1i:zahet:b,~, 

S.A.M. 23945;. S.A.l~t. 23985; 1 .f,rom -Kida:•:s Beach., East london,, 

,tt7lt965,. s .. A,.,fli. not cat~logued; l-4 :from lgoda frouth,,' .East London • 

. 2.9161 t965, S.,A.N.. not ..-cata1 ogued; J-04 fran East' london, S~A .• NI. 

' ' . ' . ~ ·- ' . ' .. ' ~ . : . ! ' . -
ca:tal·cgued,; 2 fr.om GOnubie Rfver #outh,. East .London,, .28l6/;UJ6!.),,., 

s .• A.;!IJ.,· not catalogued; 2 f.rar.-. Kei' Nouth, 30161.t965r~ 'S .. A •. /1. .• no;t 

G<ltalog.ued; :j: juv,m;i'Je ,from l/ozafnblqu~ ts':tand., R..:u .• c .. 

Remarks 
. I 

:Smi th t 1945 l consi aered the •concave 'tnt eror b lta I 'of _ th is 

sp~.ies and of .C.Iinys taurus to .be· of s.ignHfcance at 'the' genef:fc 



ievel. Hohever. H 11aa· .btten found that CUnus letipenhti?,~- Jargk : 

sp~clmens of :CHQMS gbtusi ftons, and to ·a· sHght !degree ·CHnui·; 

he;J~q, a:lso have a eoncave 'tnteror:b:Hal With low bony r.:idges 

;over· the·eyes~ so ·.tnat; lns·tead' of a· clear-cut divts'J,on · ·th(;r~ :rS: · 
, • ' ' ~ ' ' ' ' , r • 

• . . i 

• . ' ' . ' I ' 

·,J.~: wMch the·.ridges .are·: v~ry heavy. TheSe s:pec:H~s aU appear· to · ··· 

be eioset.y -related: to ·each· other and· :to speei.:es l'acklng th~· ~ldge• 

4 .. ~ -

carefu l':ly compared ~v'itb speci'tnens from lambert's Bay, and no 

east-west cllnal dUf.Cw·ences wer~ found fn the fin -counts Of tMs 
. ,· 

spec.ies~ cilnus f'::9ttoJdos does.jJhowever, a•ttain a cons'i·der:at>Jy 

g,rea.ter size on the west coast than east of Cap~ Poi~t~· 
.. 

Ois,tributi·on: The ·knO\vn ra~·g!f at present. ls from .southern Namaqua.-
• • "\ I "11 ~ ' 

·fand (Ot<f.fants River Mouth 1 to the l<el .River. it. is one of the most 
r ' . . ~ 

abundan·t species :fr·cm tamb~rt •s Bay to the Kef River,. ;:-art leuleriy 
' t ~ • • • ~ • > • ,• ' • • • ~ .. I'!' 

from False Bay eastwards. A singl:e tlny juvef'\'f:te from N10zamblque 
" • • ' , •I - • ~ t • , 

Island was seen tn the Rhod4l5 Unlver:slty lchttryology Department,, 
. ,. • ' ~ . . I . , 

btft this seems tb be we:U •OUtSid~ the normal .range f.or ·this specles.~. 
. ~ ' . . . ... . 

wh leh has not been .recorded otherwise much north of thtl l<et fUver .• 

. C.f i.D:U2., .-cottoides ~3Jas n~x~orded b·y ,Kner U865 - 671 from Java# but 

de aeaufort & Chapman U·9'5!H stated that thls record Ss certainly 
.. -~ . . . 

,. 
err_oneous:;. its occurrence outside South African w.aters is most lm-. 

"' .·· 
,_ ·•' 

.pr<>babi-e •. 



anterior 

0 ·":>;3 

.. te:t"al 



Cliuys i!(linus} t)e!enae :lSrnfth, t945l 

(fig. 16) 

Qlth,tha lmolophus helenae Smith, 1945 :542; Smith,. 1949 :355 

Description: D. XXXiV- XXXVII 5-6; A. ll 24 - 25; P. J3; 

v. I 3; c .• 13. Dorsal fln low, even; no notch in membrane 

between third and fourth dorsal splnes. No clusters of ci.rri 

at ttps of dorsal spines 10 Pectoral· fin rounded. tnner pefvfc 

ray mlnute. Caudal peduncle short~ length 30- 35.5% of head 

length, depth 20-24% of head length, noticabfy longer th<m 

deep. Caudal fin subtruncate. 

Body slight Jy compressed, covered with small scafes 

not extending on to dorsal, anal, or caudal fin bases or heed. 

Depth 4.5 - .5. Head 3.75 - 4. 75 in standard length, snout 

bluntly rounded. interorbital s I ight1y concave, low bony ridges 

over the eyes; occipital grooves moderately deep. £ye 3 .... 5 in 

head .. Supra...orbitaf tentacle prominent, wfth a ffatt€11ed stalk 

and a terminal fringe of long fine ff Jamentous cirri. Cirrus on 

anterior nostril smal f., ·s lmpte, fl aP-1 H:e. Upper jaw 39.5 - '52.5% 

of head length. Ups moderately thick. Vomer toothed. 

lateraJ line of mainly double pores, with a ff:M. single 

pores opening above or beiOJJ the I ine, in front to post-pectoral 

curve, then of short separate horizontal tubes with a pore·at 

either end Cftg. l6(cH. Intromittent organ. of male with a 

moderately fong basal portion; a small pair of clrcutar dorsal 
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Hps and a lar·ge pair of ventro-Jatorat lips·wHh finely serrated 

ventral margins ensheathing the t,ip. A smafl pa·ir of lateral lobGS 

on basal :porHon t H g. l.6 · <b)). 

Colouring: .A si~~le fresh specimen from Kei fAouth was Ught grey~ 

with darker 1110tU ing .in the form of trregu.lar cross-bars; :body and . . ,, 

heed speckled with white .. SmUh H945l describ~d the c:orJouri:ng of 

h:is specimens as. •:ngnt brQ.\10# with seven darker broken cross-

finely spotted and bar:red,. 

traterlal examined: a specimens, 67.5- 78.5 mn. in stand.ard length. 

4 from Boknes Point, R.U.C.; 3 fnxn Cape Norgan, R .. u.c.; I ft·an 

Kel lt10Uth; 3016/1955., S.A.tll. not catalogued .. 

CHnus bel en a! reserrtHes C.H.nus cottoide~h CUnus tsurus, 

ai"td particu:lar:Jy CUnus laf.ipi@is .fn the form of the head1 

aJthough the concave int·erorbital is teast marked in this sp«fes, 

and .an·atteir.pt to use the form of the interorbital as a subgeneric 

d isHocHon would be roodered di ffi.cult t>y this species ... tt is 

also similar to CUnus Q}?tusifrons Hn which the inter.or.bltal 

becomes con-cave on ~y 'in farge specimens)_., Ct,ings .berrlsfordi. and 

Cllnus acymiQ9tus. The intromittent organ is simi 1ar to th.at of 

Clinus )atipeqt1is, the otlly oi·he.r species wnict; has a pair .of 

subsidiary lobes o:n the basa'l port ion. 

Oistiibut'ion: The known range at present ts Port A·f fred to the 

eashee River; rare .• 



(a) 

.tntenor 

postenor 

lateral 

~b) lntron'llttent organ 

(c) Loateral line 

Fig 16 Chnus (Chnus) helen.te 



cpnus lCHnusl tatlpennJs cuvier & Valenc.i·ennes~ t636 

. Hi g. t1 ') 

.· C4i!JltS iau.e.mwrfs. cwrer & Valend~nne~.~ ia~6:.~·.~394; Bar~:ard, 
• I • ~' .• ; 

.9;ti ::860; Hubbs., l~2 · :HJ6';r\: 
. . . : ' ; ·. ~ :' ') . ~ 'J'\;:·.~."1 

Clinus h1tiPi:nn'fs;: Gi t~hrist & Thompson.,. .. t9'oe ·~;J''27 
. : .. . . . : . ' . : . . ' . ~. : : ' : j.'·'\:' 
· ·:~&eris.ortlAs ntteenufs: ~y~~aillscn.,.. Hl39 :2.17· · ;;·i''\ 

. ' ' ' '' 

· ·P.P-EtnaJrrio.t,gpJHJs· !dJ pion'ls: ·Gi. ··J; .teeo ·~u:k; $'mf':in. · t94s ·.:s42 
. . ' . ~ ,: : ~ }': \\\. .. ~ ~ 

· . .QQb!nalgpfos:hus .fa.tJpo!jnis: Smith, l949 :355: :, [~ f ~ 
. ' '.' I ~t ~ \_ I~. . . ·.~ \. · .. · ·~ 

o~cri:ption: o ... xxx.,·u- xxxvt :a ... ':9; A. u .23l;:2~; P .• l3 ·- •4: 
. . . /\· ·~ ::· 

. 't, 

V. $ 2 .... 3; c. t3 •. oorsai! fin lat.,:, 'even; no notch in membrane 
:'· \ . .' 

between th.ird and . fourth dorsai spin~. ;~!o eifut? .. t~r(s of elr·rl at 
.' ' 

tips of dorsaf spines .. · Pectora1 Hn· 'roond~d .• ·ltt~er' petvtc ray 
, : . , I . ~ . / / . t. 1 , ~ , . 

minute ·or absent. Caadal peduncle short.~ .len,~th.,27.5- 33.3% o:f 

head length~ rJ.apth 20 ~~ 33% of heati .len·gth'!: c.au,aai 'fin subtruncate. 
. /.~··. . . . . 

Bor.ty s ! 'i ghf t y compr-essed• cover;~d·. V:l ;~~11Jsmal ,, sea :1 es 
. . ·. - ', 

extending on f.o dcr$al Ho base; :Caud'a1 ~l'HS 1 arai Hn bases and 
• • • • • •· •· 1 ' 

' ';.·' 

' ' ',. 

,ridge over eye .• Occipltal gt:ooves lllOc!eratt~J·y d~ep. Eye 3 • .2 .-
. . . . '' : 

' -
' 

4~6 in need. Sup.ra-orbitaJ tentacile. prominent, .. wUh . .a Hattened 

_staff~_, .an expand~d tip, and a termina4 fr.inge of fine H lamer.t't.ous 

c:ir:ri.,. Cirrus on anterior .nosf·.rU Ha'H·ened, flarrow at the ,base 

. wlth an .expanded, trilobate t'ip •. Upper jaw ~5 ..... 43 . .,5% Of rhead l 
len~rth., Ups moderately thin.- Vomer t·oothed .. 
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Lateral line o.f •about 28 double pores in f:r:-ont to 

post-pectoral. curve•; then o'f short separate horizontal t'ubes 

-with a pore at either end Uig. 1'1 let) .• lntromlttent orQan 

·Of. male with a moderatefy long basal portion and a squarish 

t:ip ensheathed by a· .pair· of large.,· f &attened ventral iobes. 

Three small rounded Jobes at :base of organ,, two lateral .and 

one anterior Hi 9• n lb .)·l. 

and s,pectd tng. Flns whit'ish, dorsal wUh about seven 4ar·k cross­

bars not reaching .upper edge of Hn. Pectoral. and cauda! fins 

·Wi.th clusters of smaH black dots ·formlng. lrregular spots. Head 

grey-brown!# mottled,. A fti!IJ whH·e spots ·.on pectoral base and 

a1ong s.ides .• 

/Aa.terial examined: 3 spec.imens, .52 -. f02 mm •. in standard teng:th. 

:l from St. James,, S ... A.rA. i0533; 2 f'r·om Die Dam, .. Sredasdorp a:tstri<zt .•. 

March 't965,, s .• A.M. not catalogued • 

. Remarks 

'Thi.s .spseies is :P<>or·ly .known, although lt was one of· the 

·earHest ·descrlbed species, .. There are three spec-imens ln the ~oath 

A!:ti.can IJIJJseu~, two of whlch wer.e acquired .recen:tJy so that fres'h 

materia'l was avaH.aMe for stud,y. This species is extremely s'imHar 

to Cii_Jnus heJ•enae,. parti'cular'ly ~n the oc-c~rr·ence of basal· lobes 

around the :intromlitte'nt organ. tt ls <HsHngJished from CHttus 



. . 

similar in appearance tq CJ h'HJ.§. cottoid<!'§.. 

o'i'~~~:ibu;t'i~~:' The 'known range at present is from TablG Say to 
J f ~· 

Cape Agulhas; rare. 

·. i 

. ' 
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'· · Cli-nus iCr:inus) obtusifr6ns 'Penrith, 196.5 

(fig. 181 

Cfinus obtus.Hron:s Penri:th.,. ·t%5 U·n press)· 

~ascription: D:- xxx- .xxxn tXXX - 'P(Xtl 6 ~- 7; /!-.,.. H .20 ;-· 22 · 

l20 ·- 2:1-i; P .. 13; v. il 2 - 3; c. 13. F,irst: three dor:-saJ spines 
' • ,I 

.not forming a crest_, but equai to or a .i.ittle longer than ·fourth 

spine~ .second spine :•longest·. 'No notch in membrane between third 

an'a fourth dorsal s_pines. N.o clus:ter~ of .cirri at tlps of dorsal 

spines. Pectoral fin ro'*nded., lnner pelvic ray minute or absent. 

Caudal peduncle short<~-· t en:gth .20 - 35% of head tl:!ength, depth 2!$ ·-

Body .sltghtly c-ompressed. covered wit·h sma:IJ scales 

extend.ing on to the dorsa1 and caudal fin bases.; anal Hn base 

and head naked .. D~pth 4 -- 5. Head heavy'P 3.2 -- 4-~5 in standard 

lengfh.. lnterorbttai concave wi tn latv supra ... orbltal- .rldges :fn 

large specimens. snout blunt fy rot.mded, angle of profi,fe obtuse,. 

Eye 3 .... 4.5 in he13o,. Supra-orbital ten·taele prominent., with a . . 

flattened stalk termi nat:ing in~ severa·t sfior·t ,. s i.fT:lple branches. 

'Ci'r.rus en an.terior nostril flattened, expanded arid .r·oughly 

·triangular at th·e .Hp .. Upper jat'V 36.4 --SO%' of head l~ength# 
' • t • . .. 

lateral Une of singte pores openlng above or below . . ' . '-· 

t.n-e fine, interspersed wUh a fav doub1e pores, in. front to 
. . 

post.~pectorat curve!' then ,of short s.eparate horizontal t:ubes 



witha pore at. either en~ tHg .• •a. ccn. lritromfHent or-gan of 
. '. ">. 

male with a moderat.e1y tong basal porHon· and a s:lender·, upwardly 
t:.' ' '. . • 

hooked tl;p, between a palr ol 1>maH round:ed lateral Ups U:lg. l8 
~ I ' 

<tbn. 
. ' 

C~louring:. ou~l<y ?'". ;>lfitY .wit~ tt.ar~er ·grev; irr,egular~ la~y c~9s.s-. 

bars, speckhxt ~>,~:ith. v.Jh He and sometimes dart(· Moe when fresh. T-ips 
:·. l , '. i • .' •, · . ' • I I,, • ' ·I • I ' ' • ' ' 

o'f ~na;l arl~ _pefvl<: rays ,~ed. A protnij1ent, .bfue~edged spot ,on Sf\OU ldet'., 

1w6 darf:l; rad i at ln~ bars _a~ross cheek;•. Tips ~f. dorsa I· ·,f-in and -orb a a I 

trentac I es Wh ste, •. 
I,. 

l fr.om f,H testane 26.# nort:h ·of Swakopmund, s ... A:.M. 2420il; 2 f.rom 

.t:Uderitzbucht.~ S.A.tJ~. 2421h 1 from S:i,nc:lair'·s Island, August . . ' :. . . ~ . 

1947 • R.u .• c.;; 42 f.rom Port NoJ loth,- s,.A .. tA. 24216; 5 from Port 
. - ' .. . . . . ' \ . . 

No'tJ:oth, .271411950,, ~.u .• c .• ; 4 ·f-rom HOndeklip say,, March l9651 . 
• • ·~ ' • ...~ • ., ,. ,~ . .. .' "' ' • l 

S .• A ~M. ?ot c:a_taiogued~(notofy-pe and, ,paraty:pe~ 1; _ l f~om Honde~-~·J,p 

Say, 281411960, R.u.c.; 3 from Gert du roit Bay., southern Nama.qua-
":< ,, • ' • • • " 

I and,. S .A.M. 24253; l .f.r.om Oorlng Bay,1 s®fl'lern 'Namaqualand,p . 
: ~y • ' ' ' " ' ' 1 ' '. ' • • ' ' , ' .#< ' ! f '.. • 

26/4/l960,1 R,.IJ.C.; 58 fran lamb·ert'•s Say~~'. R .. O.C.; 3 :from Yzerfonteln, 
' I ; ' • ' , ; .. . ' , ' ~ . , . i' 

2~'21 t948,_ R.u.c,.:; 7 from sea ·Poin·t, ~/411963,. s .• A .• r~. not catalogued; 

6 from f'atse aay,. Man:h :1947_,. 'R.u .• c.; a#.· no focal Hy, R .. u .. c ... 
' 

Remarks 

This species has very s:rmi lar dorsat counts t~ ,·Cf~nus 

aeiiminatus, but can .be d'istlnguis~heO from fhat species by the 
. . ' . . ' . ' . . . . ' . . . : ~ ' -

shape_ of the intromittent organ, the shape of the snout and 
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profi Jo, the height of the first three dorsa1 spines, the groater 

width of the interorbital 1 and the number of pectoral rays. large 

specimens of Cllnus obtuslfroi)S can be distinguished from .C!Jnus 

t,cuminatus by the concave interorbital end supra-orbital ridges .• 

The intromittent organ is simi far to the type found ln C,f inus 

berrisfordi., CJinus cottoides. and C1 inus b.reyicrtstatus. 

Distrtbution: The i<no.·m range at present is from north of. 

Swakopmund tSouth \':est Africa) to False Bay. It is fairly 

comrron in pools ln the mfddte and lower regions of the intertidal 

zone on the coast west of Cape Polnt, but is extremely rare in 

False Bay. 



(a) 

.. anterior 
ventral 

posterior· 

1a.teral 

(c) -Lateral line 

(bl Intromittent organ 

F'tg. 18. Ctinus (CJinusl ()btuslfrons 
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' ,cpnus CCUnus l robustus Gilchrist & Thompson, 1908 

(fig. 19) 
.. 

Cl irius robustus · Gi fchr isf & Thompson, 1908 :128; Barnard.· 1927 

:860; Smith, 1945.:541; Smith., i949':354. 

C finetraclius robus.tus: 'Hubbs,· 1952 :.I 07 

Oescdption: D .. XXXia"- XXXIV CXXXIIH 9- 14 lJO- tO; A. It 

26- ·.28 t'26 - 27 l; !f• 12; v. I 3; C. ~3. First thn?e dorsal spines 

slight ty et evated, forming a low crest, second spine longest Hirst 

dersaJ spine .!) .... 4 fl'i'n. Jonger thall fourth spine). A shaLlow notch 

in membrane between third and fourth dorsal spines, depth variable 

(see.tabts- 5t .. Anterior dorsal sptnes w.ith clusters of 3- 4 cirri 

at tips. ~nner pelvic r.ay wet t developed, at least half tength and 

th ict·mess of other rays. Caudal peduncle short., length 25 - 33.3% 

of head length, depth 24 - 3~ of head length. Caudal fin subtrun-

cat e. 

Body s llght:ly compressed,. covered with small scales 

exf·end ing on to bases of dorsal and caudal fins but not anai 

fin base or head. Depth 4.5 - 5.5 .. Head large,. heavy~ 3.25 - 4 

in stan-dard length~ snout bluntly rounded in targe spec'imens, 

somewhat subcon i ca I In sma t I er ones • Eye 5 - 1. 5 in head. Supra-

orbifa1 tentacle promin.ent ~ with a flattened stalk and an expanded 

flat Up, terminating in several short, Hat, simple branches. 

Cirrus on anterior nost.ri t somewhat elongate, narr01.1'1er at base, 

margin irregularly ·indented. Nouth targe, upper jat'J 45.5- 53.5% 
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of head length .. lips tMck, with distinct vertical cor,rugations. 

vomer toothed. 

laterat J ine of &ometimes a .f(NJ doubJ,e, pores, mainly: of 

s.ingle· pOf"e~ opening above and below t·he Uno ln f.ront to post-
. _. I ' , I • 

pectoral curve, then o~ short separa.te hor i.zont.al tubes wJth ·~ 

pore at either end Ufg. 19 tel t. Intromittent organ of mate wlth 
' . ' .. ' . . ' ., ' . ' . ' '' 

a moderately tong basat portion and two pa:irs of f 'ips enst1eatMn9. 

the Hp, a smaJ J. dorsa·t pair and a large ventra:-lateraf palr, the 

Jatter wifh faintly, serrate ventraf martrtlns (fig. _19 (bH .• 

Cotoudng: Variable., olive ye.Uow to dusky, with speckling in 
' ' ' 

dark ot lve, red, ~;>tack,. green, and whi te/1 rorming obscure: cross.;. .. 

bars cont~inuing on to dor~at an<i anl fin~, ·~ dark. greyish brown 

with vague mottling. Sometimes a few bright orange speckles al~g 

.anterior part of taterat fine. Pectoral~ pelvic, and cauda'l fins 
! ' : -~ . ' 

barred •. !)orsa1,. anal, and pelvic Hns red- or orange .... tJpped. 

USuaUy, two dark radiating fines from <:!ye across cheek • 

. fltatedal examlned·: .t2. specimens,, ~23 - ,314 mm. Jn standard: ie~gth •. 

I .:from tilelkbosch, S .. A.t..\. 2407.2; 8 f.rom 'Katk Bay, False Bay., S.A.IA. 
• ' . ~ ~ r _ r 

~6087; 2 from Dafebrook, .f'afse Bay; S ... A .• M. 23873; I from SC',. James,, 

Fa1 se say· , S,.A .11\., 12019 .• 
~ . 

,Remarks 

Although Smith H945), and ·foJJOiNing him Hubbs H952l,, 

treated this species as if it were very cJ"Ose to CfJnus supru=cjtl:osus, 
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the similarity in size and habit between these two species 

,probably accounted for this treatment as much as actual resem­

blance, as they are not casi !y confused. Cl inu~ r2.!!1.!Stus appears 

to be a rath€1" prlmi ttve. and generalized sped es; it ls at !east 

at5 closely related to forms such as Ctinus taurus and Clinus agi lis 

as toCJinus S.YJ2.erciiiosY.2.. and·at smatier sizes bears a superHc.ia1 

resemblance to large specimens of Cl jnus acuminattis. The weu.:. 

developed:, inner polvlc ray and the high number of dorsal soU fl"ays 

arc considered tobe primitlvo features. 

Distribution: The kn~vn range at present is west coast of the Cape 
. ' 

Peninsula to East· London. infratidal except in the young stages. 

Appears to be raro. 



<a> 

ventral anterior 

a=:o r...,l __ p_ (, 0 (J ') 

lateral posterior 

(b) Intromittent organ 
(c) Lateral line 

Fig 19. Clinus (Ciinus) robustus 
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C Jlriu§_ .tC llrius t superc i 1 i osus _ I Unnaeus , .. 1758) 

Uig.,.2o•: 

BJennius supecgi Oosus, Urinaeus~. 1758 :257. 

ftlennhis .trustelads linnaeus,, 1758 :257; :Gronovius, .ed •. Gr~y,. 

1854 :98 trrusteltar.is'. 

81 ennJys punctu t ptus la.c6pl!ae, HiOO :460 

61ennJus rrustefa Laceptlae, 1800 ::459 

8!ennius spadlceus •Bloch & Schneider, .fSOI· :172 

Bhmniys gapensis Forster, . .!!!. Bloch & Sehne.ider; lSOJ :175 

Clinus suQercliiosus: Cuvi~r,.l817 :173;. Cuvier & Valencienn$s,
1 

1836 :360; Gflchrist & Thompson,. 1900 :U3; 

Thompson, 1918 : 149; Barnard, 1927 :855;· 

Smith, 1945 :541; Smith,. t949 ;354 

C I inJ tra£hus ,su_perc[l i®us: Swa:inson, 1839 :276; Hubbs, 1952 

:106 (CJ inetrachus) 

Blenntus versJcolqr Pappe, 1853 :27 

Blenn ius mycter izpns Gronovtus,. ed. Gray,. i854 :97 

BJennt'us ignobl lls Gronovius, ed. Gray,. 1854 :.98 

Clinus dubius Castelnau, 1861 :51 

COnus. panther inus Castelo au, l86l :52 

Ct inus marmoratus Caste'lnau, fatS I :52 

CHnus ornatus Gi ichrist & Thompson, 1908 : tl6 

CIJnus superci tiosus var. arborescens Gi tchrist & Thompson, 1908 :115 

Doubtful synonym: Blenojus varius Seba, 1758 ;:90, 93 



Oescdptloor :o .. 'XXXI • .;;.;. Xt:ll (XXXIV ·-·.XXXVt) .5 .- JO f7 - .. eH: 

A •... U 2$ ..... 30 :C24- 27):; P .• 15 .... :'ft} ,~t5 ~ .t6l; V• 1· 2l_;C. J> •. 

Dorsal fin with first ·thr,ee sp.in~s. considerably -elevated. to . . ' . . . ' . 

form e1 .eres;t, ·higher. tn. mature mat:es· ·than .Ut :femaJ~s and juv~··· 

ni.tes t-:table 91. A :notch of varylag :depr:n Ua membrane between 

third and. fourth dorsal spines ·U·~le .53. Pectora·l . Hn .rounchl~d.,. 

Th~rd pe.tvh:: ray. lnvar1ably absent;. present· JiQ two specl~ns .of . 

~ovho1e. saf!~Ple examined. Caudal pedunc1:-e short, :length .24 ·-.. 26.~% 

~f head !1ength, depth 29- :33~5% of h~ad t:ength. CaudaJ fin 

subttuncate. Ctu.s·ters of .elrr.i usua,fly .present a:t tips of ··fi·i:'St_ 

three dorsal 1s.pines_. 

SOdy sllgh·Hy ·compressed, covered with smaJ I sea les 

extending on t.o dorsa.l and :caudal fin bases; anal. Hn base and 

head ·naked. Dep·tb 4 ~ 5. Head 3 .. 25 ·- 4 in s·tandard leng·th• snout 

con,ical to rounded hi :large speclmens. Eye .2.,.5 - 3.75 ln head. 

Supr.a"-Orbltaf ~Emh.ich~ vari.a~Je~ us'uaHy small, v•i-.th a narr01l'J, 

subcyl indrle.a:l stalk .and a f:tattened. sp~thrtat-e tip wlth a fev-.J 

sh'ort,, simple bran.ches.l' but occas·ionally more promhHiJnt,, with a 

fairly .l.ong subeyHndrlca• st.a'lk glvln.g off many f:jne n lamentous 

branches .tc;-vards ·the 'tlip~ C:krus on anterior noStrH sma.l!l,,. Ha,p­

l!ike. u,pp~r Jaw .33 ..... 55.5% .of bead l~ngth, increasing in reJatlve 

sfze wlth size <>·f Hsh .• Ups thick. Vomer toothed •. 

Lateraf :line of :usually •2$· ... 30.double pores i-n fr.on.t t-o 

post-pectoral curve, then of short separate horizontal tubes wUh 
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a pore at ~ither end (fig. ·20 Ccn. Intromittent organ of maJe 

with a moderately .long t?asal portion and the tip ensheathed f?Y 

a complicated skinny fol(j, presumably derived from confluent lips, 

appearing square when retracted <fig. 20 Cb)). 

Colouring: Very variable. usually a mottled and blotched pattern 

with conspicuous dark., roughly diaroond-shaped blotches, I ighter 

tn the centre, along the base of, and continued on to, the dorsal 

fin. C~ound colour usually buff or grey, with red and darker 

mottling, but plain scarlet, crimson, bronze, end green specimens 

with fine black speckling, and red, bright green, or ottve 

specimens with the usua.t pattern in a darker shade occur. A 

round dark spot,. which may appear metallic blue when fresh, 

on the dorsal crest. Head dark above, barred and reticulated 

bet~J with longttudlnal stripes of lighter and darker shades, 

rising from lips to eye and curving down again across cheek. 

A dark, conrna-shaped mark on opercle., joined to eye by a dark. 

stripe. A dark, crook-shaped rnerk below this. Belly malnty 

white; may have reticulate markings. Branchtostegaf membranes 

with reticulate markings. FJns irregularly barred; often with 

bright red and orange markings In mature males. Juveniles milky 

with faint dark marks along dorsal base. 

Material examined: 1118 specimens, 29-251 rrm. in standard length. 

57 from Swakopmund and fr\1 Sestone 26, S.A.M. 24200; 56 from Walvis 

Bay, S.A.M. l3BJ, S.A.M. 9866, S.A.M. 24203; 127 from LUderitzbucbt, 



~.A!'fll. 24204; 2~ from Port NoUoth, S,.A .• M. 24215; I from Kfefnsee., 

Namaqualand, S.f,i..M. J8225; 17 frorrt HondekUp Bay, A4arch i965, S.A.M. 

not c~talogued; 53 ft'Qm G~rt du Jolt. Bay and Dortog Bay., southern. 

NGf!~aq~atand, S .. A.tA. 24225.; 417 frO.!Y' 1:-ambert•s ,Bay, S ... A.M., .239~, 

S.A.IIl .• 23914; 4 from Hoetjes B~y, Saldanha Bay, S.A.h\. 9868, S.A.M. 
' . - . . . 

9869; 9 from Saldanha Bay, S.A.M. 23907., S,.A.M. 239H; 4 from 

~obben Island, Table eay., S.A.M. 98.59; 3 from Green Point, CaJ>~ 

PentnsuJa~ S .• A.M •. 22779; 88 from Sea Po.Jnt, S.A.M. 23912., S.A.tll. 

239157 and 171211965., S.A.fA. not catalogued; I from. Hoot Bay, 

C~pe Peninsula, S.A.M. 23908; 2 from .Komnetje, Cape Peninsula,. 

s.A.M. 986.5; 32 from Froggy Pond and Mflter•s. Point, False Bay, 

S.A.M. 23910; 8 frol'!l Katk Bay, FaJ.se Bay, S.A.M. 9875; H from 

Oat ebrook, False Bay, s.A.M. 23913, S.A.M. 23916., S.A.fll. 23917, 

and IS/4/l9o5 and 16/5/1965, S.A.M. not catalogued; 4t from 

Strandfontein, False Say, S.A.M. 23977 1 S .• A.A\. 24223; JO from 

S·trandfontefn and Dalebrook~ 19/211965, S.A.M. not catalogued; 

9 from False Bay, S.A.h\. 9871, S.A.M. 987.2, S.A.M. 9873, S.A •. /<A. 

9874; 51 from Onrust River Nouth, S .• A.M. 23904, S.A.fA. 24226; 

13 from Die Dam, Bre~osdorp district. S.A.M. 245071 S.A.M .. 

24547; 10 fran Still Bay, ApriJ 1965, S.A.M. .. not catalogued; 

2 from Nossel Say, S .. A.fll .• 239<:9; 5 fr.om Knysna tletsure tsle 

and the Heads! S.A.M .• 24227; 44 from ~ort Elizabeth., S.A.M. 

23918.; s.A.I~. 23986., s .A.N1. 24224; 2 f~om Kidd Is eeach, East· 

London, t/711965, S.A.M. not cahStl;egued; 3 from Ket /Iouth, 

30/6/1965, S.A.M~ not catalogued. 
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Remarks 

Cl tnus supercU tosus is the most abundant South African 

eHntd, and also, as suggested by. the extensive synonymy, the most 

variable. A species Cfinus ornatys was described by Gi fchrist & 

Thompson I t908) for nine mature male specimens from Tabie Bay; 

these specimens had rather d i f.forent markings from the usual 

form (which Is, hO'I'Jever, extremely v~riablel, a better devetoped 

supra-orbital tentacle! and the dorsal Hn originating further 

forward than ln the usual variety (see table. 121. It seems that, 

as stated by Smith 0945) 1 these specimens are simply an unusual 

variety of mate CUnus superci liosus, and unless females and 

juveni Jes can be found to correspond with the ornatus males, 

they nust be included In the spectes superci!iosus. This species 

sho.vs greater tendencies to sexual dimorphism than the other 

clinid species, sine~, apart from the intromittent organ, the 

crest is higher In mature males, a condition not found in any 

of the other crested species (see table 9J. 

A variety grborescens .wa~ al~o deser:ibed ,bY Gilchrist & 

Thompson ti908J for specimens whfc~ hetve. the larger, more fila­

mentous type of tentacle over the eye, but this also appears to 

be a feature ltJhich develops only In some mature males. A few 

specimens with tentacles of this type were taken fn a large 

samp J e obtained from ()trust River mouth C January, 1963), and 

there were no other. differences between them and the other 
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speclmens of the sample .•. 

Cl inus suoerci liosus res.embJes CHnus .woosH most, ·closely 

of a1 J the speci ~s of Cligus. but has higher :fin counts., .and the 

dorsal Hn origin further back ltable l2l.; Tl1e C.f7est of :CHnys; 
' ... ' . ' 

.woodi 1 which ls a·lso :p,lgh and wef t....Oevetop,ed, does not appear ·to 

show sexual dhnorphism •. CJ inus SUQ'ir"Ci I tosus resen'bteS; CUnus 
' ) . - . 

. robustus mainJy tn the s'ize attained and habit;. 

·In .a study o.f large sanples of thls spee·i.es, two eas·t-

west clines have b·ecome apparent; the height of the crest of 

mature males increases eastwards, and ·the number of dorsal spines 

decreases eastwards. This is shown In tables to and U. The 

crest requires further study, as no farge mature males were 

obtained east of Herroanus~ but there was a marked d ·i fference 

between Hermanus district specimens and specimens· f.rom La~nbert •s 

Say, St. He.Jena Bay, Saldanha Bay, and Sea Point on the coast · 

west of the Cape Peninsula, aHhough the water at Rermanus is 

cold for the coast east of the Cape Peninsula. Jackson t1950J. 

also noted the occurrence of such a cline in Cttnys. sueercltiosus, 

but did not give measur.ements. The Hn counts, of course, do not 

vary with the size of the fish, and the east..west cline In this 

feature is qu;ite ·distinct Hable tIl. 

0 is tr tbut ion: The known range at present is north of Swakopmund 

(South West AfrlcaJ to the Kei River. tt is exceedingly corrrnon 

from Swakoprrund to Port Et izabeth, less con:rnon eastwards. Inter• 

and lnfratidaf. 
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Tabla 9. Height of dorsal crest in Cl i nus syperci 1 iosus 

HeJgiH of crest ·C% of standard tength l 

.. 
Ia;(; 10 - U- 12- 13- t4- 15- f6- ta - 2o;f; 

f0.9% '1.9% 12.9% 13.9% 14.9% 15.9% 17.9% 19.9% 

Fematestno. 
13 . 14 23··· .J3 . 4 2 0 0 0 0 

.of f tsh l 

Juven i Je 

mat estno. 0 2 ll t2 II 9 0 0 0 

of fish) 

Mature fttat es 
0 0 0 2 4 12 .. 26 

cno. of flsh) 

Table 10. Comparison of height of dorsal crest of mature male 

Cl inu5 superci Hosus from south-east and south-west 

coasts of the Cape 

Height of dorsal crest C% of standard length) 

II - 16.9% 17 - 19.9% 20- 21.9% 22 - 24.9',{ 25% Total 

East coast 
6 7 7 9 34 

tno.of flsh) 

West coast 
5 9 4 0 0 18 

fno.of fishJ 
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Tabfe 1 J. oorsail spine -counts o·f Clh!us s·upetc:lHosus If-om 

tne east and west eoasts of th~ Cape 

West coasttn<> • 

. of fish) 

' .. ~ '' . 



..;.)29-;' 

Table 12. Comparison of Cl Jnus sueerci l iosus (mature mates)~ 

"ornt"Jtus" males, and Cllnus woodi (rna Jes & females) 

( Abbreviations: s.L.= standard length; H.l.= head 

length;. Snt.= snout; D.O.= dorsal Hn origtn) 

S.l .. H.l. snt .. ...o.o. H.L. as snt.-o.o. 

Cmml tmml (mtn) %of S.L. as % H.l. 

su perc I t j osu§ l63 : 41 32 25.2 78.0 

165 44 35 26.6 79.5' 

103 27.5 22 26.7 ao.o 

112 27 26 24.0 96 • .5 

Bl 34 26 26.0 76.5 

uornatus" 70 t7 11.5 24.2 67.5 

88.5 22 15 24.8 68.0 

·72 18.5 t3 25.7 70.5 

l51 35 24.5 23.2 70.0 

166.5 38 26.5 22.8 70.0 

141 34 22.5 24.0 66.0 

f77 42 26 23.8 62.0 

167 38 26 22.8 66.5 

wood! 8.1 23 .14 28.4 61.0 

96 28 16.5 29.2 59.0 

95 26 14 27.4 54.0 

112 31 19 27.6 61.0 

146 39.5 23 27.0 sa.o 



(a) 

ventral anterior 

posterior· 
lateral 

(b) Intromit tent organ 
(c) Lateral line 

Fig. 20. Clinus (Ciinus) superciliosus 
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Cl inus tCUnus) taurus Gilchrist & Thompson, 1900 

lftg. 21l 

en nus twrus Gi tchi-ist & Thompson, 1908 = 126; Barnard, 1927 :858 

BlenniQI!Jimus. taurus: Smtth, 194.5 :539; Smith, 1949 :353 

Description: O. XXX- XXXVI CXXXH- XXXIV) .5.;.. 6; A. II 20 -·24 

(21 - 23); P. 12; v. I 2- 3; c. 13. Dorsal fin 'ow, even. A 

notch In membrane between third and fourth dorsal spines Uable 

5). No ctusters of cirri at tips of dorsal spines. Pectoral fin 

rounded. Inner pelvic ray minute or absent. Caudal peduncle short., 

tength 20- 32% of head length, depth 21 - 23.5% of head length. 

Caudal fin subtruncate. 

Body slightly compressed, t~pering towards taft, covered 

with smalJ scales extending on to dorsat and caudal fi.n bas~s but 

not on to anal fin base or head. Oepth 4 - 5. Head very heavy, 

3.5-4.25 In standard length. Snout_bluntfy rounded. tnter()rbitai 

markedly concave,. heavy bony ridges over eyes. OCcipita I gr90ves 

deep. Eye 3- 4.5 in head. Supra-orbital tentacle prominent, with 

a flattened stafk and a terminal fringe of fine cirri, filamentous. 

Cirrus on anterfior nostril .small, flattened, flap-like. Nouth farge,. 

upper Jaw 42 - 53% of head length. Lips moderately thtn,. Vomer 

toothed. 

tateral I ine of about 28 double pores in front to post­

pectoral curve,. then of short separete hor izonta I tubes with a 

pore at each end Cfig. 21 lc)). Intromittent organ of male with 
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a fairly long basal portion; a pa,lr of crescentic dorsal Hps and 

a pa lr of rounded, confluent ventral I ips enshcath ing the s tender 

tip (fig. 2f (b)). 

Co-fdouring: Ground colour: in the fresh specimens examined pale. green 

or yellow, with abou_t seven heavy dark brown .cross-bars; hea.d mottled 

with Ji lac. Fins orange-tipped. 

1Aaterial examined: J7 specimens, 74- 188.5 mn. ·in standard Jength. 

1· ,from Lambert•s Bay;· S~A.M. 24000; t from Kommetje, Cape Peninsuta, 

S.A.ltl .. 10454 (paratype); 4 from Strandfontein, False Say, S~A.M. · 

24234; II from False Bay, 6.A.M. 10450, S·.A .1A. t045t, S.A.h~. 10452; 

S.A.M. 1()4.53 Cparatypes). 

Remwks 

CJ inus taurus resembles Cl inus £ottgfdes, Clinus lat.ipennis, 

CUnus nelen,M, and Ct inus pbtusifrons in the concave jnterorb'ital, 

and represents the greatest devet·opment of the bony supra-orbita.l 

ridges. It attains a larger size than the other species with a 

concave interorb ita I, and differs from them in having notches tn 

the rnent.rane between four or five anterior dorsal spines, deepest · 

between the third and fourth spines. In these respects it reserrt> les · 

Clfnus robustus more closely, although the latter species has a crest. 

Distribution: The l~na.¥n .range of th.is species at present fs lambert •s 

Say to Port A 1 fred. It is rare, and occurs at the bottom of the 

intertidal zone anc! in fratt dally. 



(a) 

anterior 

posterior 

~teral (c) Lateral line 

{b) lntromrttent Of9an 

Fig 21 Clrnus tl.nus) taurus 
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'I ·~H!l!A~. tCllnu~) v~ustris G·ilchrizt & Tno111Psorr, 19~' . ' 

Hlg~·t22l' : 
' , -~ . '. 

cHnus '\N31'UJ§.t:ri:S.'sHchrJst & Thomps00 •. 1900 :130; .Barnard,,, 4927 

·•S6J 
I, '~. ' . ~ , , 1 , ' ' ... ' 

I ~ •, 
: .·. 

t2~. :""": .'27 .) ; P.: i4;. v. ;I .2; c. l'l. ;f'ir.st dors:at spln.e :low, about 
• -. ,, " . • . ' ." •,< •.• _·. _.. . ,. '·. • •••. :' .·: 

~qt.laj to ·f-our:th; second,., and ·to u :lesser extent 'third,. dorsa·l 
• ,' ' ~ .. ' ... ' • - ' ' j ' 

spines ~hwated1 sec.ond. spi:ne .5 ·- 3 mn .. htgher than Hrst or 
. 'I, '. -

. :fourt_h splnes. No :notch h1 membrane benveen third. and fourth 
' . . . .. .. ' . '' .. 

Clusters ·Of 2 -3 ckri .at tf.ps of dorsat sptnes for- about ha!lf 

'lengt'h :of 1 in. P.ectorat .fin rounded .• Th'ird pelvic \ray abse.nt .• 

Caudal peduncte short~.- ten•g'th 26~5 .:...· 3:3%. of head ·.tengtn, deptn 
. ' 

23.5 -- ·2~ of head length. Caud.cd Hn subtruncate". 
I, ' ' i •.. j: 

. , . .. . , Body slight Jy. ·eo:npressed,. •Covered wrt th smal;l sc:~,fes 
• .j ·' c I •· •, 

. ,not exte,nding on to nn bases or head. Depth 4 - 5 .• Head 3.75 ...... 
• ~ : • ' . • ' ; ' ' ; ,I ' • . ; • ' : •• 

. .4 .• 75 ... in standard hmgth, forehead sl~pln9 rather steeply to •eyes. 
' '~ "' ' . . • ' ' ' ' . I 

Snout bluntly rou~ded. ~ye 2.25 - ~~1? ln head, "noNcap.ty_ large~ 

· .. s~pra~rbitai tootac,le with a snot"t, Halt.ish stalk and a 
: ·' . '. )I ' t • '; .. ,· } •• 

.H,attened tip ending in several short., simplte branches. Cirrus 

on ~nterior nostril Hatten-ed and s·poon-shaped~. ~argl·n sbal .1.01.vly 
~ ; tl ( 

' ' 
indented,. Upper Jaw 39 - 48% of head lengt'h. Ups moder"a,rely 
... '' .. . . 
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.. late~a t . _j lt~~. of :abOut·: 24 ..... 25 doubcl e pores in' Tr-on.t t.o 

post-pect-oral curve_,. then of snort·. separate_ hcirt2.ont·al t-ubes \.vtth -

a pore. at either-: end: tUg~ 22 teu. i-n:.tr-omUte.~-t organ< ,o/m~i~ . 

wii'h a moder-ate-ly long basal por-U.on; a small .pa:ir of dorsa,t- J .ips. 

and a- 't'arge· ·pair of vootr~l.aterai. i ips with. ~err-~te :~in~~ :m_arg.ins 

-ensn-eatht-flg N'l-e slenoer tlp u;fg: ... 22: .fbll~:: 

. - . ~ . . : . . . . : ' . ' : . . . . ·} . ' ~ . : . . 
Co'lot~r iog:: ver.y var J ai>H~., _ SpeeillleJ~s irom the coa...c;t n:orth o:f ,tambert •s 

:Bay pale bUf-~ ·wh-~ b.rown :s·tre:aks;, sp-ec~J$, and<retlcutatioo-s .• ·A .. 

br-ight: bfue red--edged sp<>r aver- ,first three dorsal splnes-~ Flns r-ed­

t.f.pped,.- _~.maJ fii,rf often :EmHr-e1-y -red,. Branchlostag'a:f m~~ran~ pale 
! 

v1l.th flne blaet~ dots.;. A char:actedstrc aark Hne a tong edge of 

un;fted_ glt t Jnentbranes~·- ·.four sj)ec:imens taken at Sea POint t~;ere p'latn 

.... : 

Matertiat' examined: 43 specimens_, 4.o·-, JOO rnm• ln stantlard .. t:en,gth•·-
-, . . -

. , . 
f3 ·.f,ram Ulder'itz.bucht ,· s ,J\.tA •. 242-t':2; 2 fr-an P0rt ;f<ioflottt,J S,.A .. M~ · -

24.217; I from Hoodek Up Bay,, March ·f96;)_,,- s·.A.h\. not cata:iogueoj 

l Jrom southern Namaquatand<~ s.A .. tA. :Mort; 7 from saldanha Sa}~.~ . ' . 

. ~ t ,, 

:not catalog·U:ed,; f:5 from F.ls'h 'Hot:!k• .Fathie aciy" S .. A.~.M. -i-6543 •syntypesl. 

-,_ 

species, and appears to be atmost as ctose to forms s-uch .as ,Cfinos 

,sup~-clil'osus an-d £'1 lnus WOOdl as t.o f-o:rms suc.h as en nus acumlnatus 
. ' 

and Cfh)us ag.iUs. The lorm of .the dor.s.a1 Ho ts diHeren:i· ·from that 



:of an_y of the other specles. 

OJsti' ibut;fon.: .1:ne knGtm rang"" at pr'~e.,t is from ltiderHzbuchl'·. 
. . ' . ' . ' 

'{South West .AfdcaJ fo ·Port A-t fred. This. spec_'ies occurs- in1pools 

at the oot·'t~ of. the intertidal -r-eo.iom and is f"ar-e • 
. . ·. . ' _':"' ' ' ' ' .. 

!' • { 
I i ·· t • 

' . 

. ' 
'1. ; 

. ' 

•I'" ' •J 

' I 



ventr-al · antePior 

posterior 

lateral 

(c) ~terat line 
(bl Intromittent organ 

F'.g. 22. Clinus (Ciinus> vcnustris 



Cl.inus tQfinus l ~·Jood.:t (Smith, 1945 l 

Hig. 23J 

Petrait,es woodi Smith~ 1945:540; Smith, f949 !353 

Description: 0. i<XVJ H - xXxf l !l;. A •. i I 21- '24.; P. 12 • i3; 

v. f 2; c. 13. First .three dorsal spines elevated,, forming a 

high, triangutnr crest; third and fourth dorsal spines widely 

separated, membrane from third spln.e barely reaches base of 

fourth Uabte !H. First dorsal spine originates far forward, 

over hind margin of eye Hable 12>. Clusters of cirri at tips 

of at least the ft rst three dorsal spines. Pectoral fin. rounded. 

Third peJvic ray absent. Caudal peduncle short,. tength 21.5-

3.3.5% of head length, depth .2l.5 - 23.5% of head length. Caudal 

Hn subtruncate. 

Body s i i gh t I y compressed, covered with sma I J .sea I es 

extending on to dorsal and caudal fin bases but not anal fin 

base or head. Depth 3.5 - 4. Head 3.5 - 4 in standard length, 

snout •·ounded, rather more con icat in sro.a:l Jer specimens. Eye 

.3 - 4 in head. Supra-orbit,al tentacle with a cytindrlcaJ stalk 

giving off fine Hlamentous branches towards the tip. Cirrus on 

anterior nostril short, flattened, biJobed. Mouth Jar:ge, upper 

jaw 50 - 53.5% of head length. Lips moderately thick. Vomer 

toot·hed. 

lateral Ji,ne narrow in front, of about 20 double pores 

to post-pectora.l curve, then oi short separate hod~ontal tubes 
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with a pora at each end (fig .. 23 fen. fn1·romittent organ of male 

with a fairly Jong basal port'ion; tip ensheathed by a smatJ pair 

of round dorsal Ups and a large pafr of ventro-latera'l lips, 

almost confluent, with a constriction tn the centre (fig. 23 (b)). 

Colouring: No fresh specimens seen. Smith U945) described the 

coJouring ar; 11 Vivid in ·marbled olive, brown, and rcd1 with obscure 

i rr egu far cross~ars. one or two red obI i que bars across cheeku .. 

Natorial examined: 6 specimens, 81 - 146 mn. in standard 'length. 

I from Xora th:>uth# S.A.M. 2424'1; 5· from Xora Nouth, R.u.c. 

cnnus wood} appears to be very close to COnus sye~-

cll iosus. The range of dtstribut ion of these two species does 

not overtap, but they are clearly specifically distinct. The 

mate C! inu$ supercj Hgsus described by Gi !christ & Thompson 

Cf908) as &.linus prnatys approach Clin,Ms ~odi. in the forward 

displacement· of tho dorsal origin and the form of the supra-' 

orb.itaf. tentacle. n1e intromittent organ of CJinu~ \'!.Q?(H approaches 

the type found in Cffnus agi lis, and also ts rather similar to that 

of CJiqus superci lioous, in which the tips arG not distinct and tho 

tfp is surrounded by an almost continuous . fold of skin. 

Distribution: The kn0'."111 range at present is Kei f,'Quth to lnhambane 

(MozantdqueJ. ft is said to be fairly common. 



(a) 

(c) ~tcral line 

lateral 

(b) Intromittent organ 

Fig. 23. Clinus <CtinUS) woodi 
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Genus Pavocllnus Smith; 1945 

CristlceP§ tnon Cuvier & Valenciennes) Gifchr.ist l'.i Thompsor1, 
. . . 

H>OO :138 Uype spec.ies Cristicet?§. austraHs Cuvier 

.& Val cnciennes) 

Pal!QCI ipus Smith.,. 1945 :.545 Uype species CHnys :W!a Gilchrist & 

Thompson) 

b(.}broclinus Smith• f945 :544 <type spec:ies Cr isticeps man taps .. 

. GiJ:chr ist & thomj)son i 

.Fucomimuc Smith, 1945 .:5+4 (type species Clinus !!!!§.Gilchrist & 

Thompgon} 

MVxodes, (~ Cuvier, Smith, 1945 :544 (type spect es t~xodes 

vlridis Cuvier & Valenc·iennes.) 

Smithichthyp Hubbs,. t952 :107 Uype specles CHnus fucorum 

G.i 1chr ist & Thompson) 

piagnosis: No tentacle over eye. Lateral line narrow in fr~nt, 

mainly of singte pores opening media! ty or above and belo.v .J ine 

to posJ·-pectorai curve, then of shor.t separate horizontal· tubes 
' ~ . . . 

with a pore at oi thor end. Body covered with smaH eye toid scales, 

int>~ i~aHng or not. tn~romittent organ of mate wi.th a short b.asal. 

portion and a very large conical tip surrounded at the base by a 

single pair" of dorso-Jat.eral Hps. 8ody compressed, sometimes 

de~p. Caudal peduncle usuaHy elongato. Vomer toothed or not. 

Usual Jy an anterior crest of the etevnted first three dorsal 

spines, separated from the rest of the fin or not. Exclusively 
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weed-dwetl:tng sp~ei es. /tooth fairly small, upper jaw averages t~s 

than 4~ of head length. No clusters .of clrrl at tips of dorsal­

spines • 

. Discuss !..2!J 

. .Smith ll945 t .arranged six species in fovr genera as 

fol tows: 

0 .Pavoclfnus: forms with. teeth on the vomer, and the first 

three dorsal cplnos elevated to form a crest,. which is not 

separated from the rt:~St of the .fin by a notch in the membrane 

beh';een the third and fourth spines. Two species, ~Gilchrist 

~ Thc..'frlpson ~nd heterodon Cuv.ier & Valenciennes. Two further 

species have subsequently beem added to this group, profgndus 

Smith, J960 and litorafontis Penrlth, 1965. 

2} t;.abroc1inus: fa-ms with teeth on the vomer, and the first 

three dor-sal spines elevated to form a crest which is separated 

fr.om the rest of the ftn by a deep notch,. the membrane from the 

third spine barely reaching the base of the fourth. Two species, 

mental ts Gi lchr1st & Thompson end Jaurenti i Gilchrist & Thompson .. 

31 fy;,comimus: forrns lacking teeth cin the vomer, with two bands of 

teeth in the Jaw. Cne species, mus Gilchrist & Thompson. 

4) ~xgdes: forms lacking teeth on the vomer, with a single rON 

of teeth in the jav1. One spec fes, fucorum Gi I christ & Thompson. 

Hubbs 09.521 pointed out that,. as N\I.(Xodes is a South American 

genus of ov.iparous Cl inidae, lacidng a fleshy penis in the malo,. 



and having external' f~rt i I ization, fuc.or:yw, with a pen is in the 

male and internaJ ferti f ization, cannot be a member of the gen45 

ttryxodes, and he proposed a monotyplc genus, Smlthjchthys, for 

that species. 

It is felt that the features uniting the eight species 

mentt oned above are too numerous and important to allow thei.r 

.separation into more than one genus, and they are therefore 

p1aced together in the genus P~voelinus .• The name Pgtvpelinus 

Smith, l945 is used for this genus because, of the genera 

Fucomimus, Labrqcl inu~, and Pavocl inu,2. deHned by Smlth ·in 

1945, the descr'fptlon of Pavocllnus can best be expanded to 

include ali the species. 

AI though the s lmt fari ties of form, ~nd colour in this 

genus have apporen1·1y been brought about by adaptation to a 

weed-dwe II i ng habit, they are too many and various to be the 

result of convergence, and appear to indicate close relationship. 

Cl inus brev1cristatus, one of the tentacled species, is also 

habituall}• a weed-dweller, as is GvnutocHnus rotundifrons, but 

these two species do not share the features corrmon to the Pavocfiny§. 

species. There is considerable unfformtty in the form of the 

intromtttent organ of the £a)!ocJ inus species, \cvhlch, unlike that 

of the Ct inus species, does not vary much interspeci ficat ly. It is 

felt that to divide this group into more than one genus would 

obscure the retatl onships of the species. Jackson ( f950) also 



lnctuded the speclti!S ,pavm, neterodon, l aurentlt, men taUs, . 

Jucorum~: and _mus i:n th~ same_gen~s_, but \'!lrongly called h 

.ll!!.xod.es. 

. . . . 

""; ' 
, The -etongation. of the -caudal peduncle~· compre8sicn o:f 

the body,, -~nd tn.e colour.athm, {~eluding .the frequently occun··ing 
) . .• . ' . ' . . : ) ' . . ' ~ ' ' ' ' . . . ' 

tr~ns-lueent patches i~ -the fln. fnembt:anes,, are .,pre:Sll,mabJ:y :afl 
' ' • <I , '"' I' o ' ' ''' 

. . 

_to be part .of t.he weed· :is very impor·t~rlt,- as there are- no plac-es 

~f _·total concealment in sea..-weed s.uch as there are ln rocky 
' ' 

habitats. The s-pe~:Jes be.longlng .to -this g:roup do not a_ppear f;o 
' •• ' J • ' 

move _about mucb a:nd are .sluggish swlmners, although they wt Jl 

. jump •Out -of the wee_d when disturb-ed and swim fairly rapidly f,or 

a distance of a foot or two to ftnd another place in the ·weed. 

Thek -colouring Js very vartable to bfend: with thelr 

surroundings, and there '.is usually ·no fix-ed pattern ·whlch remains 
' ' ' j ' ' • 

fGr, l-ong alter deat-h .• 'The dec·rease in s.,ize of. :the mouth is 
. . -

probably related to the fact that smaJ t fOOd or_ganisms sut;h as 
' ' . ., 

mJn~t-e amphipods,. isopods,. worms, and v¢ry tiny molluscs are . 
't L • < ' > ~ 

:fead:r ly available in grostbs ,of sea-wee_dr so that .large strong 

· Jaws and a wide gape $f"e unnecessar-y. The type of food eaten 
'~.' : 

. ~robab ty a I so ac-counts for th-e reducUon of -d-ent it .f·on ~n- !!'!!§. 

~nd . fucorum~ 

; Four subgenera are -used to indicate th-e reJatl-onships 
\_, - . . 

of the .speG'+es within: the genus;. Thr:ee -of these .are monospecH.tc, 
' -~~ '""'>· ,· ' •• • ~ • I . • l 

arid the fourth corftains a ctos-ety united gr-oup o:f specles.: 



' .. ~ .. 

·The tack of VOOl~rJn~ teeth ·h~ the;. two specJes :ffi.f!S and . 

. il:t£-Or"U!Jl appear'S tO warr.a"nt sepat"'atlon from the r·emah:dng SpecieS, 
.• 

at a sub·g~n~ric leveL rt.on'}over, th~se two species ·differ 

suffiet~ntty from :one 'another to Justify the r-etentf.on of 

~mitb,l~f)t,,lixs. and fyco~lmUS. as separ:at~·~ubgen<er~, aJth:ough lt 

,!s · pass'tbh~ that they are. ctoser to 6n(~ another than to any of. 

the ofher ·species. Jackson u:9SO.l 4rop,ped these subgenera,, 

i:ncluding .both .speet es ln' h'fs :t:!xxodes tt,\fx'od~s}. HO'Never ,.,, t'hey 
' ' 

<I i Her from one another as fo Hows :• 

lll 2 r-0\fl/s of teeth :Jn the. jaw 

fucorum 

U l one rem o·f teet~ in. the jaN 

l2.t Snout upturned, pug-like., 

.(3:) /liGut:h moderate 

(-41 Oorsa·l fin orlghtates on !nape 'l4l f>or:sa:l Hn Or'·igin.ates .above 

. above post~rlor margin of 

.preoperc!e 

l5_t 'DG:rsaf cn)st -cf 3 spines 

(6J 1/iembr ane from th 'i rd oars a I 

_ ;, s.pine barely reaches base of 

: ., \ ·:fourth 
''~. 

r1} fin coun.ts very low 

,. 

(8.}','1:1 caudal rays tunique ln 
\' ' 

. 'sbut'h ·A:facan c.t tnldae, " ' ' 

hind margin of eye 

l5 > . Oorsa I eres 1- of .4 - 5 spines 

dorsa'l. sptnes 

17.) F:fn. counts mor·e· o.r less .' 

aver.age 

HH 13 ¢audal rays 

f i 
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These diHerences appear to be sufficient ,to lndlcate· a 

.su'bgener-le s·eparaHon of these two bighJy modi·fi1K'I species .. 

JackSon t-1950) dealt with thE.H'",emaln ting lour species . 

d~sctlbecl at that tlme' as fa:f;;iows: tf J Re dropped tne name 

pav9£il!)Ps and placed.~ and heter;ps!on h1 his J!!Vx¢es tMyx9d:esJ 

gro~.P w:fth .!!'!!! :ami .fucgtum., (2) He. retained ,:t8bro:c~ .inys. :contalnilrl'g 

·~tiJJs and Jaur:enu l, as a subgen:US of .. rwxodes. Thts arrangement 

ls :far f,f"Offi :i~icat, ·Since, U Jackson Used the ehara¢ter Of the 

notch in the dorsal fiA· al·one .•. .!!112.. should ha\1e been plated wlth 

uurentJi and ,meotafls. Apparently no other feature w.as Us•ed; It 

would be dtfflcut:t to ·ilnd another fe.~ture whereby f.aurenttt and 

menta~ Is, ·COU44 together be separated from payo and h~tterodpQ •. The 

species :ea)!Q, hetet@n, and. taurentll are so ·sJmiJ.ar that even 

subgenerle dlstrnctlon on account <Jf the separatf'<m .or otherwise 

of the <IOf'.s.et crest· 'is. qulte unwarranted. Although tbts ·was the 

:featur-e wnlcb smtth H9451 used 'to separate ,.LaorocUen•s~ .from 

PavpP·.Une. he apparenUy <Sid .not regard th·IS· :fea'tur.e· as be'i:ng 

o·f t:ht& same i:mportam:e h~ the tenlac1ed species, .since botb 'hls 

.P®t;ba.tmql·ophus and ,atemlomtms ·groups of spec'fes c:ontaln~ 

spe«:hits wtth and species wHhout a notch in the .membr·ane between 

the th.i:rd and :f®rth dorsa:l sph:tes .. Furthermore, tbe close union 

of JaurentU and .mentaUs appears t:o be ;Jncorr"eet., aU·hougb they 

have b.een :regarded as -cf.osety ·rela·ted by both Barnard U927l .and 

smtth ·t'.t94$ t. .het2(Qd9D ~ ~· end JaurentH all nave ·a fa fr~y 
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lo.v nurmer of dorsal spines (less than 35) and anal rays .(less 

than ~)'·while mentaps .Is markedly. elongate, with a high. nurrber 

of dorsal and anal elements (35 - 39 dorsal spines and 29 - 30 

anal raysJ. rom tal Is is characterised by the presence of a long 
' ; 

skinny projection at the tONer jaw symphysis, and reaches a very 
' . '. . . . ' . . . . . . . . . ' ' ' 

farge size. en account of its pecu I Jar features, and to emphas Jse 
. ' '. . ' 

the particularly close relationship between the spectes ~ 
... ' . . . ' 

beterodon, faurentfl, Htorafontls, and probably profundus, 
. ·' 

mental is is placed Jn a separate subgenus labrqsJ I nus. 

Pavocllnus heter9don and PavoeHnus tayrentJ; ar"e the. 

two least strongly modified specJ.es, having a fatrty normal body 

shape rather like that of most of the species contained in the 

subgenus CH~ys tCHous ). Payocflous pavo and Pavsxz Hnys I ftQCa­

f2Qfh! are sornavhat more compressed, with rather tonger caudal 

peduncles. It is proposed to Include these four species in a 

subgenus Payocf!nus, together with, provistonaUy, fayoctfnus . . 

p[gfundus, which is at present known only from the unique type. 

Jackson l l950) included BfepnJgcJ lnus as a subgenus of 

'•lfxodes, but tt has be~n kept separate In the present work. 

A comparative table of the eight species of Payoc linus 

is gfven Uable J3t. 

Olstrfbutlon: west to east coasts of South Africa, mainfy east of 

Cape Point, In sea-weed. 
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Key to tho specIes of Pnvoc I lou!> 

•• vomer toothed ••••••••••••••••••••••••••••••••••••••••• 2 

v()ftler edentate .......................................... 7 

2. A prominent project lng flap of skin on the lcmer jaw at tho 

symphysis ................ Pavoc:l fnustlabrociJnustmentafls 

tJo fJep of skin at lower j~1 symphysis •••••••••••••••• 3 

3. First three dOl" sal sp tnes raised to form a crest •••••• 4 

First three dorsal sptnes not forming a crest ••••••••••• 

••••••• EevoytlnuslPayosllnyslprpfundus 

4. t.'.anbrene from third dorsal spine barely reaches bose of 

fourth ................... PAyociJoystPayqc:ltpysUaurentlf 

f~brane from third dorsal spine reaches more than hol~oy 

up fourth ....................... , ......................... 5 

5. toner pelvic ray stout, equal to others; 7 -a dorsal soft 

rays ••••• .. •••••••••••• PavoclfnustPovocllnusJiitorafontJs 

Inner polvtc ray reduced; 6 or less dorsaf soft rays •• 6 

6. Dorsal s~ft rays 4 - 6; caudal peduncle less than 4~ of head 

length; snout subcon1cal .. Paygs! JoosCPavocllnus lbetetod9Q 

Dorsal soft rays 2 - 4; caudal peduncle J'JX)I""e than 4o;l of head 

length; snout acute ............ Payostlnusceavqcl tnys)i!.QY2 

7. Snout upturned, pug-ltke; one ro:1 of teeth •••••••••••••••••• 

••••••••••••••••• Pgygs:flnystSmltblchthys)fucorum 

Snout normal; 2 r~m of teeth •••• PayosllnusCFucgmimy§lmM! 



: F:.ucomJmus' SmU.h, ... t945 , :544 .lty.pEr.s:pecle$ .,.<:tJnus .mus .. Gi-ict~r Js·t .. & 
! . . . . - . 

· , ... :· ' .. ,:_ ··,' ... '. _: · ... , .. ''· .;th~~ont_.' ._ .. · ..... ···> _., • • .,-._,.·, ·· ...•• , ; 
. ' '; . - - . 

:,!,~i.agn<SS!s_: V6m~r- ~~·t,ate;" ihvo·row5 iof -:t-e~th :in- Jaw. -Flr-st :·thr-ee, ... 
' ' . - ~· . . . 

. ·cs:orsa•-· spines .et-evat-e~.to .fGrm: a. -~t¢$1 •. :tt~ran~. -;f,-P!n. tn:ird. s,p1J~G 

bar;ety reaches 'base .:of .. 'fourth• . $f)out. not ,pug~.fik·~·· ·.~Y ~hig"tU_y 
~ • 0 > I •' 

~¢impre~s$d.,. Scal'~s llii_ntite, :enib~ode~, non~irnbrJeat:Jn.g •. :tf}t-eral 
,, j, • i ' I . : ' ' . • I • ' ' . ! ' ' t ' • • ; I ' ' ' . . • ,, ~ II l· I -~ ' ' 

llne·. s~a~~ not d.:tstlnct,., Caudal ~:P~durlc!e; tong, Caudal-;t'ay.> '1'1: •. 
I ' ; ' ' ' ' ' ' I I ' ' I. 1 ' t 1 l : ' I . I . ., ); . ' ~ lo ' ': ~I<., ~-

.. ' .. 

' '· ~fig. 24'J ' 
' . . l 

. . . 

cttnui ~ti :G·t\fiillf.i'~t .. ·&'trlompson .• ··•goo "dfstt: ·aarcart:t.···~21 ;as4 
' .. . I ._: ~ 1 : \ . • • . ; . •"' 

. ·EHsPm·lfi!!s :mus f smtth:#~ t945 :544; :s.mi·tb;;, t949 ::356 

aes~r:lpttoni ·o: 'X/#.V ~;..;; ·xxvJtl· ;txx~t ..... xxv!u· ~-·;...· . .¢ :t:S1;; · 1... · tf 

l4 ·~ ta tl.5 ~. t:7 )J P. Jf.l;' v. t · .l; ·c. lit..· Plrst ftir:ee ·dorsal 
. . . ' . . 

Sp:i-oes .. etevatets t·o 'form :a J~'l! aest,. .w~U sepa:rat·e:d i,f"a:rt."fhf! 

' . 

,baae. ,gf fourttr.- Peet()r'al ,·f:i-n· .. rather .t·uwre<v,,::. 4.1,pp~· ed~ stral_Sbt• 
' . . . 

. l:ml.-er · pelv-i~ ray ~tways :'Pr~sent.,. ~bout. hat f length and ~iame:t-~r 
• 'r> • ' ' ' - • • t • : . t . . M. : I I" ' ' ' ' . ' .. - ' . ' "' • . • . \1 •• 1t l 't . ~ -' 'l': .• ";! l ,, 1i ,, II 

•of otber two r-:ays,.. D:or.S$ii .splnes , in gt~ps Qf -~- "'" 4 With trans• 
• ~ ',o 1l It I ;; l, • o ~ 1- 'J. ll .!'· 1 II f., 

1 
, • • 1 ' · •. • , , • , ! ' : ' . ~ , ' ' <I 

1 
, •' 

1 
, 1 • ' 

toeent ~r.an~_; between .irou~s. -~-~- ,s,p·.tnes. Caupal peol:!n«?1e tong.,. 
1 ' I • t ' 



l'angtb ·eO.,... "75/o of head ·length,: dept,. 24 - 27.!i% of bea<S length .. 
' ,' ', I 
I . ' 

• ·- •. 4-. . 

' . ~- . .• • - .- • • . ~· ' . ; l t, ·:' ', • ' -: • • • • ~ •• 1 -' : '.. •• ' •, - • • 

.BOd:V nlg&:ly compressed_, ¢'0\i•r(ld· w:fth. M-tnu-t~ :Seales _-not 

.extendhig ·on to dor$a•t.~ caudal., or·_ an~t fJ·n bes~s#: or ':head.: Depth 

3:.s·~r~-,~i t:a~~p~Ja~i~t9 -~it·h ~,•~- ;.fua<i i~-·j,s:~:, :t~:st®t~:ar<(-i~rigti\~. ·, .­

sno~t r~~:tn<l~d. Eye:'2~5 ~_:.4 tn' f,e~tf.-'N(/~t.i~~or:~:it~l t~nt~h~,~ 

cit~us···on 'ant.eri.~-~ostrl:t· s:tJgbt:i}f :.~ion~ale)· ;~urv-ed forw~td .'-
. . . ' . ' 

1 \-'' 

. -~a:ter.at f. in~' nar.row ln' ,ftonf• o·l'- smg·~.e- mal"--e -or l-ess -

-mer.U:auy ·.openJ.n,g pores ... t-o· ·post-?oot~al -et,trve,. :fhtm- 1t1.J shor~ _. 

s~par:a:.f~ -;hof'J-zonta~.- ;hlbes. with .• a. -PltW'~. ~t either. rend- Hlg• _:24-.. , : 
' ~ , , • : • ' • ' , ~ > F' • ; , • ' :. : • ' < • ' ' • \ , j • I \ J , , • ' j , ~ • 1 • 

tc')J;. .. ;tntromlttmt .organ ·'O-f--mal-e 'wtttl .a short thlct~ basa·J~ portion.# 
, ' ' I• ... 'I ' 

a -ton:g, fai·!"~ly, s•oo$:Jr conJcaJ tlp,.,,~ntt_a ,p~tr· ·of ~~at frJ'hy 
, . , · .• ' ~ ,: , • .; . , f ,. • ~ • ' · , • .. A , • • • 

1
.._ , • , , ' • r , 1 ~ • , ' • 

<~Qr-so.lat~all ups :ti.f9 ... _24 •b;,,,~. 
' ,o < o; "' ' ' ' ' I ' ' : • :, . ; : :• . I < • ' ' I ' ... ,t I • I ! • ~ 

Co;J-outlng:t ver)~ -varlable.- Grou~<l c,:)lo_ur ,crr-~~u~- spade$ of gtri~en ot· 
• • ~ ' .. ! • • .•• : ' • .. ~ ~ ' ~ • ' ' ' • • . • f • •• - ' ' • . • ,. t \ • 

ibrOWJl.:r·: rnotUe(} ~nd: s-trea·k.~. in: tu·t.r:teaf~; pa.tt~rn$ '~lith yelii'Qw~, 
• ;_. • • ' •• • • I. ' •• • . 11 ' •. ,• "" • l '· I' ' ' I, • ' I . ' 

~q,e~ ·Oll~e,_,. bla~k;,. whit,.-, 4ark ,9r"~etfll' <i'i;ltk br:ev-m::; -em~ .s:i·:ht0':. 
' , 4 ' , " , I 1 I 1 , , ' 1 • : ' , < " • •. • , .. , · . ;' , ; ~ / , , .. , ~ ; ', • i : I I , 

.D-orsal an~ ceuc:tal Uns wi th tt'~ns:luc:ent, ;pslc;h~s. _Other ef:i,ns green 
I I, ' ' ' I ol ' : • f•! ' ' \' ~ '' ' I ' • ,·. •. ' ' '.I ,' ' : ; : i' / ,' ' ' . : . ' • ,'" ' 1 !' ' , I ' 

Or :t)r~. :S~,fJy .npt :Jigb:ter tllart. -9®~a:l, grtrund co'loo.:rr:~ JU\ten}_,J:es 
'\ • ( ' 1 ,j .. t'. ·- ' . ' ' . : '1 

\ '. '1_' 

t~tert4l:f ex~f·netU :5-t() $peclmensli· .22 ~- S6 ,mm •. ln ~tanoar:<f i:;engt,·h .• . .. . . ":,. ' . ' . '.' ' 



J7936_,·s.A.Itr •. ~t~o:15,;.:$2.'f~om oasebrc>or<) .. :F6h~e ·eay,. ·s~A,.M. 2s·aao)· 
. . ;' . ; - . . ' 

SA~tA• 23~,~ ·s.~~~ '?.38gj:~· :atid. t~l.t2tl964, l9/2/i96~~.an~ ·. ·i , 
• ' " ! , , , . • • ' • • . , '. - I ' '' ' ' ~ i 

t$/4/;J,:96.5.,· S!>A,~JA •. oat· -eat~.t:'ogu~ci;· .2o tiom st. J~nes1 .F.ai$e Say,, 
''' '· • • : : I ', ,~' ; , • •.• I o ~· ~ o :' ~ , , :• 1 ' ' , : : ; :: , ~' , ,' -- '. , • ; . : '_, :, ,I •. ~ ; :· : 

S,.A"'M, :l053iJ· -tsy.ntype$.l~<,S: .• A,.i/i.l202:1~'.-afld J6/~l:t9~5,. S.A: .•. M. · , ... 
' ' ' ~J •. ' ""' ' ' ' • >' ; • • , ! ; ' . • • I ' I ,· o. •I ," ' ' ' ' 1 ' ' ' , ' . ' I • •; ·, : ' ~ ' ' ' ~ f i I ' I :; • :. -~~ .1 . 

:not .eata;logued; J'73 .from S:tran<Honfeht4 Faise say.:· S .. A .. t~ 23S1.9;,: 
·, • .' , ':, •.• ·--~- .', ..... _ ..... 1 • • . 11 __ 1 _ :_ • '~ •• ;. ··.'i-·/·•:-· -. ··. : · r:, j ~-:: · · 

S.A,,M. ~38$4:• S.A.M.. 2396111• S·~A.M. ·:23973,., ~S .. A.,~. ,24·~4:(;• .at'ld · 
' ; • • 1 ' •• ' • • ' •· . • >' 1 ; • • •, ' ' ' : ' ' [ • : ' ' ; ', : • : ': ; _' ; ' ' ' ; ; .' ' '~· • I ' • 

I <! 

Dat~'J?rC?k 1 ,false tlay, ;:S.A,.M. :238t)2; . •.•··. ft:"an C~pe P:entnsut;'a., 
. I - ' I \ I' 1. ' ' ' ., ,. :' ' ·: '•· ' 

s ,A.M. 2389<>c;. l .fran Gord~ •s ,aay,. false Bay 1 S.A.M. 23292; 
' ' ' . ' :- ' . 

:: ' 

' ·.fr:om <nr-Us't River '.1\btt.fb~ ~.A-~M• 24247~ .6 tt-001 St.i U Bay,; 
; ' ' . ; ; _: ' :. : : - .' i ' 1 • : < ; ~ .l ( ! . : .• .,_. . . • : ' : . ' ', • ·~ 

Aprll ,1'96~, S:-:A .• M. not ;catalogued; l from J.ddd·1$ 8ea(;h;~' East. 

t~do~,. t·nl;t~51- ·-S•A·~.i\.····n·ot :·catal'·egu~d: '• · trol!l.·tgOd<l :~th~. 
~- .. 

· fi' • •' ," I: < , • , f •'' 

f!-as,f ·l·orrdon,* 29161.965:~ ,S,,A .•. M~ not·cat~f·Oguecf.; 4 frOm G<mub-fe .. 
. ... • . ' .•· \ .~ ' : ' : ' ' : . . ' ' ; - .. . • . . ' ; . • . • -. • ' ' • : . i 

. ~ ; . ' ! ' I 

. NWt:t%#· East london~ 2f.U61l965;, S.;A .. M. not catalogu-ed; :s · f1":Qm 

-kef Moi:rtll.t 30/611965;; .. S .. A.~tli. not· ~at.aiogued,. 
. ',, . 

a!Wsrjs,· . 
. ·· .. '· · 'i' · ·-~~v~·ilnys·;·- l~ ~ 'ntgtttr··.~<14-fle4··wee~w~rtl.lng · 

. '! .' ' _.,' ! ' ' '. ' 

$peel es. tile deep. strongl}f -¢on,pressed body and the <dongate 
' ~ . . . : i . i .· ' : ·. : . ' ' ' . - . ; . . ; ' ;. . . ~: 

-caudt.'t peduncle ~r~ Ut<e· ·those o'f J!a~~¢fine:.;fuwCstil• but t:he 
' ' ~ 

~ l • ' • .. ., 

¢Mjuncti on iifith ofhei- ~featur-es· to s~par.ate thes.e ·two sp~lesr . 

. at· tb~' .s~tigerie:t··tc ·tw~*'~ '*!spec1af1·y since · ftlvos: JJnus .. J!!Is: h$s · · 

·on· t'he ·wwote as .many ~'more .featar:es:· tn c~n wf:th tbe·.specles 



;pfac:ea· 'in· th-e 'sut>genlis : .[!ayoc I i nus: . th ~tt , w1t.h flav6cf:a i 1\y$' :iu£am~ 
' <: • • ' '' ,' '• I' 

;"," ·Whl¢b 'ftas ·a~ :Ve~y· ipecuU~ and' dfstl~t-ive a,pJH~a~anee. fa¥9eJthUS. 
' ', ~. ~: ~ • :, ; :, _ ·;. • :· ' • l •, :. , • ': • , • . • :' • ' ; ' ;. ; !•(' .: :, 

1

• ; '·. '-~ 
1 

I ; • : ~-"! ~· ! ', , , 

0 

: 

1 

• :· • ; • ~- • 

mas ·-,fs:ra-t:he-r·~:unlJJar 't:o ... fieyocJinUs e§vp, :havtng.:an -exttsmely: 
' ' ~-

• • I . • ~- • • " • , ' .'' . ' •. ', ' ' ~.. : , ' \ ' ; • ; :• ' •. '' • ,t \ I·> .' • ·<· .~ ' • I / ·: ' ~~ • ' . 

. ~·ll :mout~., ·. a·.sJqd.t·~ .•. although .. more :~aggerated, bocly· snap~J:: 

•,, ,. ,:, '·,: •. ;: : /,, :,· ·, • ,·.' ·,: ,: '·. ·: '';'."~ ,'_ .:· ... ·.·~· ~ . ,''
1 

.~--~·: "' •.. ~~;·, ,c··~1 1;· •. ! •.:·, 

,,:·Otsf~i:b~tloru me krrown range at'present ;Is ·Fatse Sav to the·:Ka:i. 
• '• !' ',~ ',_., ·' .~:-'o• r.•·: ·; .':. ~ '~ ':' ·~ ', ,.: ~, :·~. :' "\1: ·'~ ·-.~_f, :_' -·': 

:rUvM".. Qtd te ab!lndant fn '<tens:e growths of ·s~a-:Weed", p.art,f'ccit~~~y 
,: ./! :· .. ~-' ·.,·_ ~ ~ ': ·:· ·•, ;···; :·· ,_ ·.·~ .' ~·i··:; ·~· ~ ·-·:·· ,,, ,,,, ;,.) -~ 

·.in·the·green atga·,seul·ereD;·f;,il·f·fgrmfs,. .tnt~tldar. ' -~ 
. . . \ ' ' . . ~ . ' ·" .. . 

; . . ~ ' \. '•" 
' ·_·;: 

I ;" . l-

. ' • i) 

' '; I' 

' l 

. ' .~ ,. , / . 

. ' .. ,; 

' ' ' 



(a} 

0 0 0 0 

anter•or 

ventra l 

posterior 

I tera l 
(c) Latera l lme 

(b) lntrom•ttent on]an 

F•g 24 Pavocl •nus (Fucom•mus) mus 



't .,; ·. ·:!. ;,! ' 
• '- ' ' • J 

· · ·L~btOcl.lntas -~mi;t'h·; ·i94~ ;~ ·.~type_:-~~~-J~ &rtstl~e(!s- :!@nta~l'!$ · 
• ' . • .~ , .. , •.. - , . • <., ' , •• 

1 
. : 

1 
' • '., ' • , 1 . , , ' • ' , ' ' I • • • · • . _ ' 

·· •· !: .. ····: ... · ... :~.;-,:¢11r:i~t·&'thompson 1l ... _.:.• ... ··_>··. 

'l f • 'i 
( 'i'. 

>I '·I ., 
',I' • ·,·' .' •,_1 .• I·. : ~ I 

., ' . .. '·. ~ i ' ·. · :- -, ' : :r ., f ;' I ~ i - .. ) 

RJiiDR.§is.:: Vomer tootbect; two r011.ts Qf. ;tee-tn in ·tn_e, Jaw~. 'First.· 
.. · .. _.·_,·~-_~:·:·-:;:;,\"_~:.. __ :.:,._ .. ;: _~_;;·,-~:· ··.:· ... ·. :_:> .. :·i. ·, :·: .. ·,.. -. __ ;,·,-..... ··_.>_.·; 

tbrea_ oor_sat. ·sp1nes. ftJ.f'rn :a .. :fligb. ~r~t· •. lllembr~l·~- frcwn third dort>a-1 
·: ·- : ... ' . '. . . . . . . . . . ' .. ' ', . 

i ' • . t ' : : •· 1 I . 1 • 1 •: o ' ; ~ , , 0 1 :· : ' I ;• ( ·• ., , I ; ' ' ; • ,. ' • : • ' '. ' ! . ;_l ' 

s,pl.n.e b~.e~y_ reapMt~ _be~-~- of. f-?«tt:t. "\nat _r:ays more -~nan.~s. 
I • . • . ' I ' ' ' ' . ' . . ' ' ' ' • ' . . ' . . . ~ . ' ' ' 

-S~~les !;ml:Yrif.>atlng: .~· f.rcmt h.alf, .of, ·body~. ~~udal rays. :~;3~ .A 

F~~;~~en:t .ski·n~t fl:aJi · ~; lot~:~: JaW :~:ympJly~t··~-~ : 
I 'I ,. . , . ,· ' - ' ' ' • . . . - . '' . 

Qle spee'ies-··fiY~I l!lU$ ·t!-§JZQCHQHJ miJitaJtsiGlicbr;ist· 

lk. Toornpsm).,. 

8e:YePitnus 'f·.&amcee·ljngs'· :mimt,,dJs.lGl:teh.rlst !& tnomps~;~ ·u~osl 
0 • 0 • ~-: > • ,; ' H .·" •. ~ '.' ', ~' • 0 • : 'f ' 0 ' ', ' 0 >~ 0 • ' 0 ' ' • ' 0 ' ' ,I 

, ,~ 1 l ;t::flg,. ·:25-t:' 1 I • 

,•' '.. ' ' 

fetralt~ -~:t_a.l i:s; .aarn:arq,. l927 . ;:006 

i;e~roc J lnys, i$:ntans :;: SmU·-h~ 1945 ;:~; smtth,.,, . '1-.949 :3 . .5.7 . 

. ·-~~r.lptlon·:· :o .•.. )OO(V·,.;;,..·.~:(fX. tX>t.XV1·"!" !XXXVtll 6 ..... a lG _. ·i:t,; ·., 
, • • ' •• J ! • ';I • ' • r • '" •. • 1; · 

A. ·J:t, ;~7: .,.. 32 .t:29. <~. 3G,J; .P, ~:1 -· '1•:2.-. v. 4 ·l; c., 1.3,. Flrst' three> 
' ' ' ' ' . . ~ : • . ' ! . ' 

• • t ~ 

,cJorsal spli'!'E$ elevated hl ·fonn a .er~t., separated .f,rom .th~ ;r.e5t · 
, . , \ I • ', ·· ,' : 'i ' 

~~ :f:be .fin. by .a .w:Jtiie :gap b~twe~ the ·f'h-h"d and fourth ·dor:saJ 
t • • ' • ' ',·•· '', • ,. :' I 

of fourt.~. Peotor·al Hn with ·up,per e4ge· ~re .er fess stralgh_t,;. .. 
: • , 1 c I • • '.. • ' : • -~ • ! • , \ ~ ~ ', ~ : , : f · I •1 • 1 • • ! ':· _- '. 

1
; • '. • i I i • ,' . ' 0 ' • ' 

Jllrt~. pe.Jhrlc ~:ay stout., equal to other.s·:. Ca:udaJ· :peduncl~ fi!i.i:r'"'Y 
' . I ~ '' • . ' . ' . ' • ' ~ ' - ' ' '. ·' . ' . 



.. ·,'~: '. ' : . 

·.· . : Sodf highty··comptessed::~:·co~ere~: t~H~ ~~:'!,J ~~~~~~-·_:_:,_ .. 
. extendi~~-~n to (iotos~-.. ~~-: ~au~d-~'l . f-ln ~~~ bu'i:· ·not_: ana:~: 'b:as~' ; 

', ', '• J : •l, •••' I •.' ' '• , ' ' ',. : ,· ':, • 

<Jt head.· 0-~tll 4'*'5 -- 5.~5 .. 'Head 4 ·- 4~15 in .standard ·tengtb,; · .. 
'· ' .., t ," 'I,' '• • ·' ''c • : [ 

~nout·-~ar:r~Jrv ·poi~t~ .• ~F.:ye. 4.2s ~· 5.75· in h~a<i. ·no -supr~·· 
'· · ; · · , • . : . . . . .~ : .. i . · · , , . : : , , • ~· 1 • • . '- ' ' "' • ·., ,: , : • ~· I~ 1 • , ; ' : c ~ ·1 . • · 

•· «b:it'ai ten~:.~et~:~. -C.irr'us :~ anterio~ n~str:n ·~ma·J~t~ fta~:Uk~ 
• ' ' ' t t ' ·?" ' ; ; ' • ' : ,' , • ~ 1 ~ ' 

cv~< nostrU~ up~er Jaw_ 35 ... 4<1t ;of bead :l~ogt.b.•. J~~ps t~~~~. . . 
-. • • ' 1 ' , 

1 
, , , , > <. ~ 1 : 0 : ! ' ( • , ; , !•~ 1 ~ • " I < i 1 ~. f 

:A :#rDi"l'tttH~-n.f Hap of' skJ,,.,. Qil. fa.<tJ·er J~~ :ett ·symptty:H'$,,· v•r· ·· 
' . .. . ' . . . . 

' .. ,·' 
' . t . ' ~ . ~ • ' • 

tat-or.qi -Un~ of.ma,i:n.:ly s~ngl.e ;poras opeah19 .above. :j'!Jne· 
;\"' . · . 

. :jn firon.t to poot~fot'el cur\r,e? :theft .()f ·short separate horlzOiltal · 
' • ,; • .- 1 - : ., • ,. •• • • • •• ' •• ;, ; 

tub~:··,v~iJh: ~a. ;pQf:e, :at.·.el;th~ ,~_nd 1fig •. ·.~: tc~l. ·~ntr<:imltf~"fl·t· -~.san 
". -' j • 

of ;ma.le wi"th a short .i;>asc:d porHon. and a targe coni~al tlp 1wl'tl~ .·. · 

•&; :p_e#·, :~f .cr~e:en.tJ~. dot:s~tateraJ Ups ensheathing u·-. ,at tne lias-e. 

tf},~' ;~j) ~,b JJ •.. " ' ,·:.: . ' ' 

1 , , I 1 ' 

Cotoili'":ingi 'No .f.retsn·jspeet~s ·s~en .• ·A~eOJ"4ln_g to· sinlth :d-949_J, · 

·t•mo$t. ·vlvid aod.,ib-rlH~;artt . .coiourf:ns.* ·r4tner -'taried,.aptly ,oamed 
, '. '· • ',. ' , • ' ' , ·, ,' ' , __ , •' I'· ' 

'. .. . 
'tQab;b(NJ-flSh!f',•- l:be· fOUl'Jfl. Vllth .'br-flfiant Slivery 1rfde$c.erlt ·'spo:fs. 

a*cn:g . body•~•-

i! . 



.-H5t"!"!' 
' ~' .. 

· .favoet.t!'u~ .merrtans· w,as placed by Gt JChrlst & Thanpson 
,.. : ( . l • ,- -· f : .• ' .. - -. : •• - • ' .~ ( • ·_ ' '; :. ' • .' ' :· :- • '. ; : ' ' ; ~'' : : ; • ' ; • 

~fl9oo(in :the ~en~s Qrjsf:i~~l'Js:. cu\fi.e1" :& varenc:ierm:es :-Ql) ~c~iint 
··--·~ '•, •·,·,;··-~: 'i' ~- .. -.:.:.~---_ .. -,~-;-.-. 1 :.:,~-!-l .. : ,.,~ ,- .• ~--· :-_,· ... -!··' 

.qf' the. fuJJy s·eparcated dor·sa.f <Ct·est •. at S·tH,lU:gh. the · san'ie authors. . 
·,, : __ · ,,,·'_··:I·,,.·,;·,,· .. ;,,·., '~_,•;. '·,',~ · ... ·.: . . ·.;,_; ,; .'•' .. :,, ~·:~ -~ ··,·,,·. \, •. : 

·pfaeed ·~H ·th.e :othw ·soutb: Afr-ican' .6'1 ~niaae ·th·ea doocribed ·.fn. . 
• • I ' • > ' ' ~ i ' •: • • •o ~ ' 1 I ' >< ' ' , o , ' ' ' ; o • • • • :-- • l 

_:the .. g~nus ClilJMS~ Smith .U94Sr· t949_) gives ·the .f'y,pe speeles,.'·of 
I • •, • : , , 't, f f ', 0 0 

0 
i < 

• L I ' I' f' 1 ,' '·• ," j 

.,1~ genus. ta~rocllAH§ as CLhms nien·tsa!Jt ,Gtlcnrhtt ~ Thonpsoo1 
' - ' ' . ' '· ~ . . . - ' 

·, I ' ' '" 

bt.rt: tn1s ts• :fn~rect, ·~· Et'a(lp: has :never beM pt.aetrd qin. ·tite 
'· · t ;, ' ' ' I ~ ' ' < . l • ' . ' • I 

. genu~ cHngs,. "f'M. genus -h[lstbf~e~ is Austiaf·astan and .th:e ;specter.: 

. ' ' ' I. • ' 

htc;haded 't1n lit are ch~ac:ter'ised by e h:tgh~ s.lc'kt~...shaped seP,arat(;) 
: ~ : ' • ' • • . • : • ' • . ' , ' ' •• • • • ·.. • • ' 'II' • • • _· • • • ' . • 

o.~s~d crest wh:Jc¢k or~t~:in.a:te$· v1el 1 :ferward ovet· the ey.e.~ ant··. 
I , . i : . -~ - , ' •. , 0 

< , I . '. ' - ~ _I -; ' -- ,· • •• , •• ' • - ; -~- • .' '! 

e:Jongate~. yery slender caudal pedunc:hl; and a long;; tsitnpfe·, 'ten't.aele 

. ~VeT' the(. e;;e. Pg,v~(iU~us 'mwet~ft~: ~las, no supr&..orblta~i 'tC:ntacfe.~ 
'. ~ ·, . ' ' ; . . . . ·.. . ~ . . t ' :, . ; ' :, ' . ' . } . . . . ' 
tbe ec.rest or-igi.nates, in 'tbe usua'J.p()s,ftiim ~ver t:ne :hlnd margtn of 

. · th~ ;Pr-,~op~c·l,~~ :~o tine ~~uda·l .~e'd~ncle,,, ~n11oti~h s~af elongate, 

.~:;i~··:·of'·the' ;u~uafw'idtb,. Tf'l-e species th~re:fQre eou:td not ;tJe lncJu~.ect 
' . 

· tn' t.&' genus ~sr;stlc§Ps .• .. ' ; 
• j . ; 

l'·. i ·"'l. . 

also Aus'trafian,. fhls <§MUS has a. ~rtnged :$1Jpr.a-.or.bltaJ .t~taet:eo 
. ' '' 

.·. ·~no.· is pr9bably:~ot di~tlnct from ;{;Urnjs, ~o: that ··t:h•e. :inchtsJ()Q 
. . 

'f ,·· 

()f· :neatal'!s EiOd ,:f@!..lr'enl:iJ ln h was .. unauitab.:e: •. ·In l94~ Smlfh · 

::erect~~ tn~ genus ;snroc.U[!ys for· thE!$~ Jhe~ unl·tlng ·Pf !l!Qt~fls 
. '. . :· . .- ·, 

:and ·J.iaurmtltbv tbei.>e· authors ~ppear.s to have baen 'based · ··'. 

ent irel·y ~l the separatlon of the· d.orsat <:r'est~ and may also· . 



have· b:een in f I uericed ·. by· th$ · ve~y slmf iar d]s·tr ,t but ion of th& two 
- • : • > • • ~ •• ' ., ••••• ,: •• • ·.. :. • • • • • • • • • 

:specle$,· As :haS :,f)een polnt~d -out, neither of th~e:.spec~es.· $houfd 

b~. s~parated. fro~( the sp~.~~~o o·f· the genu~ Pa}lgtUmts;· .put ·,rnsmtpUs 
. . . 

J$ ~on;sliiet:~~ to· di;u« sud itiGntiY · fr«n· .t~wrenU.t .and th~ ·ot~er 
. . . - >.. --- ,- . ' . ' • . 

;!,; 

~ >' I ~ '\ • 

:£lis.trlbUtJori.:: ;th({ «n6Wn r~g~ at, pr.esent. ;_is Port; A;jf.ret;J .t~. Sf•. 
t , -. ' I l '• 

tuc·la 'say •. lt: .is :f.~~e:,· an~ oeeur$ '!t.~'trat'i<lat·ly ~-:~ell .• ' 
'' 

i: l J, 

.. ' 
t·' 

... ~ . 

. '. 
' ~ ' •. 

. '' 
. ' 

. ' 
',· ; ! 

' . 
.! . i 

.; . ' ,· r'; 

'i 

I'· 

:, .. ;, i: 



(a} 

anterior 

ventral 

posterior 

lateral 

(b) Intromit tent organ 
f\9· zo. pavo<~'""' \Lab<"clinosl men<•'" 



.! 1 

. . . ' 

_©@~;1:Jnffii·smtth~ .• -l945 ::;:ei4:s··-c:typ& -~,-~~if~s-.¥:qnu~ _pa~~-~l~,~~r.t~t: .. . 
• > •• .; ; ',&.·_~p~~J .,_.- ....... . 

'. ' .. t. • .• 

Di'a;goo5js;;· .vomer :toC?the4r .. :·tv#>rra.-~ ,.Qf ,e:etn ·:In Jav~ •. F:tr~t :t·~r;~e 
•· . .· . . , .... r l ' ' ~ , 4 • , , • • • , , .} , , -, • 1 . , , • , • , •. 

'· '.' ,, ,, . . .. . . 
'' '. 

-~otsal s_plne.'l» .. :fo:taiitrg; a. c:r$$t ,0,. r:rot. vu th or wf1tnout .a :~otdl An 

·. m~h·rane b~~~~n .:fh;tr,d ~~-.~~rtn dona·t-.$,p,ln$s·.: $e~f~ :'1~ri(:a·ung 
• : ', . ' • '• .· • • ' I • ', -~ .. -. ' • ·. : ' •' ,.' , ~ ; ' I : : .. • . '• ! : ' • , • '.',: 

.Q~ ,at leas't front. halt .Cf:b~:Y:• Bo'4y. com'presse,d:.. Cat.t4aJ•. ray$ ,4,3~ 
• ' ' 1 ,\ • . • • • ~ • ' 

... 
.~tve spee·ies-• ,f~vse1'lnus.,:b~t@t9doo ts ·th~_most gceneratlzed 

apecl~;. h-a:ving. the .snort-es't cauda-l peounch! and. lh~- ;f~ast cOm... 

pr.~slon ;o:f fh~ -b~dy •. fe\1$~-~-n~.laurent!}'-.has a rattie-r lpnger ~. 

<:~dill p«::l.IJlcfo ~~ut·- \!:S :oi:~!O not· :g~eat·;fy · corr~r-ess~d •. _faviCf JpMi · ·, ' 
J • • • 

. wl th. an · eJ:ongat~',coodaJ' peduncle, •. ~~v.ocl iggs · t?tt9tundus ~s ·a, 

p~u~f,lar lnfrat:Jiial S>peei~ known. ooi'y ·f.rom the on'ique type; . 

l~-~r~$~l:>l~s tile sp~i-es .ol th~s:s~genus_·mor.e eJ·-«Seh• ·than 

tt d'oes auy of the _9th~ eti.nlds •. oot th'G- aor~~t,_ f~rnt.s wHt"'9Ut 

any :cr~t ana the .caudal· pedunc:f,e ls q>..tHe $h6r':t" 



..;. 154...;:· ·. 

D!ricttq,u~ · tbav#CllDY!tl'~netet.o.4~n<:~~tlvl$r ,& :va~tencfenn~s~. JS36l 

.. ' •. ;' ';. ; : < • . ' ' ; .:: :_: ' : . ~- _:: :: '- _tf.'~.~~ . 26 t _:;_ . i ' . . - ' 
.. ~·-~~"'""'.··~··· ·-~·1,1,·1 

.cnn@· .h~t;eroaon; ·cu\f ier a/--vatenc•i ~nri.~~·r. :l836 ::·394; .. Gi J<(hr'i&:t::& · 

ihotnpson:; . i9os :~i3a; · Barnard,, :1927 :::863 ·. 

~j;,;~~~- 9~~~~~~~· ,G'~:~~~·i·~~- .& ·rt~~i~~ · t90a .:.t3o ' · · ' 
•. I ;. ' : •..• I . ' : . - . ~ ' .: ; ; ·, l ' ' . • l ~ t ' • ; ' i. :· ~ ~··· . . • ' • 

eaveslfpus ~tsrodgJt .Smf1'b:, ·::1945 .:!$45;; S~ith;. •f!l49 ~i3st .. , , , , . , . 
' ' ~ ,1 : . ' • • I I , l • • ' ' ' ' 1 ', : ' 1 1. ' ; ; ; • II!( : I ~ • 1

1 
• , ' ! ; . :. J ' 

·spfn~s. ~~~vated tG·. ·form a cr~t •.. falrly la.v,, s~c;nd spbl& 
• • • ' '·. I • • ' ~; I • ~ f : '' ' • : ' ·,. ' •• ' • '. •. ' • • • • • ;. : . • • I ' 

' ' ~ • ' j • 

btgn~·t. No ~:otch. 'in mEm'lbran(:!· between tft;f,td and f-ourth <Jorsat 
• • ' ' '. o '' I ' ; I . t . l 1 1 ' ' i l ~ I -

I 1 • 1 

.$pines,. Pee.torat ftn wlth -ttPpet:' edge tnore- or less stra·&gtft •. 
I ·, ' 

0 

I I ' ' ' J ' 'l t ' : ' ' ; .: .: : I , I , l : • l , '" : t < ~' : 0 , j : o' ,l f I , t .. 

inn-er .peJ·-vtc r~Y ~h·:'Pd~ ... abou.t fraU Jeng.tb and d:lameter· c.f 
, 'i, '· , . : \, 1 ; , - t : • • 1 " ~ , - ' ' ' • 

. ! ' •, ~ ..; . ' ! ' ' 

cot;ners,• Caudal _pedUnF-t e rtlOdera,te, 26,,.5 ·- 38•5% of -h~ad 'teng.th~ 
< ; ·, t ; ' • ; ' i ~ ' ~ ~' : ' ~ • l i ' ' : ' , ' • l ; • ; :. ' • I ' ' i ' : ' < : ! • , ' •; ! :, : 

· d:epth· ~6 ""' ;ijf% of netld. le-ngth., Cat.ltdal <fin sub~rmca,:e,. . 
. .! .• · ; .. :. ·.... . . ' .. · . :. ·. ,- .... ' .. ; .-·. '· •.• ·.' • ..• 

. . . 

. ·: ; '-•:': :·~y tllO(i~.at.eJ<y ~'E'.ssed._,;_cov~ed wifh smaU s1:at-es 
' . :. • l • • ' '. -•!, •: i • ' 'f,.' • ,:.- . 

·extendlng on to d«-s;~il and caud:;d. f'in tJa$.es pot not anal lin . 
• ' ~ , ~ .' ,, , • ,> , • • • ~ I ; •; ·i' 1 • I f 

:b~s·e:-or h~ad:. o~pth 4 '-:" _?~ .~ad _.:5.5 ..... 4.,1"5. -~on· ~·ta~d_ar.d h~Qgth,. 
' ' : • l 

snoot. ~Qt.tJ'l(iSd to f)·tunUy eon~Ct,lf!• :Ey~ 2~:; ..... 3.,15 tn head" ·~o 
~ , , ,• ; I , 

0 
, • ' ' ~ l \ , :· I ,, . 

s~Pf,~bfta:t ten:tacte. Cln·'tts on. antetlor nost,;rH v.ery small,. 
• ' . t • . : ·.' ' 

. ·f~;a~l'fk~; cover-ing nostrt,t. Op,J)er j~l '30 ·- 36% ,of head,: length". 
•. ' ; • ' . ..' :·· ; .. ! ' •· ' '.; '.-. • '. '• ., . ~ 

mouth smau.~ t1ps moderately thh;l<.. 'Vomer t-oothed. 
: ~ . . • t • ' , ' I .. -

-:t.at~ral. illne o:f_s:ingte ,pc)res <:>pening abovt!1 or JJe:tow ),the 

lin~ .in ·. frQtlt to ppst~pectoral ,eurve;~ then of· snort s~parate 



hori:tontal t,ubes with .a pore at either end fHg. ·2() f•cH .. 

Intromittent organ of :male with a short basal porthm and a 

1lar,ge eonJcal Up emergJng betwE!en a pair .of curved dorso-. 

lateral tlps Ulg. 26 .(o)li' 

Colouring: Very varlab·ie; green,; brown. r«J, often motH«t,, . . 

·streat<ed, or wUh cross:ooobars :of yellow, s Hver., ·or .deeper 

shades ,of the· ground cotQur; pear;ly .spots on body·ln y.oung 

:specimens, wh.lch •are usuaJ ly ·otherwise plaln red. f'lns plafn 

M barred,. with -smaH tr.anslvcent ar·eas parHeu1ar ly ·on. dorsa t 
. . . 

and caudat nns. BeHy ·usuaUy not· 1-~ghter' tha~ gr'ound _<:ot_our,. 

Coiouts t·~d to brighter em-a more variable further· east along 

-t~lal examined: lOG spee:hnens, ~24 - ·t4·f> .nm. l.n $f&ndard teftgtn. 

l from MHI.er''s Polnt, False .Ba,y;, S.A.M. 23899; B from. Oalebrook, 

Fatse &lYii: S.A .• M .. 2)896;c S .. A.M. 23900.1 al:ld ~81.211~ .tr •SI41l96~, 

s .• A.Nr. not catalogued:; ·1'2 ·.from St •. Ja~s, s.A .• M. '1·0!>~3 lsyntyp:es of 

CHous m:arnin:is Gtlchrtst & Thompson»:~ and :l6/5/l965, s.A •. M. not 
. ' - , . . . ~ ~ ' . 
•Catalogued; :12 from S·trandfontein;~ False :Say,,. S .• A .• M. :23985, S.A.M. . . . 

. 2)9011 S;.A,M.. 24249; 4 f:rom Stlti i8ay1 . AprU l96S11, S.A.Mt. not 

·eatat09ued; 4 from IUdd'*s BeaCh,,: ~f ·t.onoon,, f/7/:196:5., S,.A .M. 

not eat.al~ogu&d; 4 from tgoda Noutn~- East london,. 2iM6ll96!5, 

s.A.M. :not 'catalogued; :22 'fr'om East London._. S.A .• M. 2590311 and . . ' . . 

~ ,. 
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s·.A.:~~ riot: ~&t.&t~9u~; · :~1 ·;r-"om P~i: s:f.. · .lolln'•s·~ s .A.u.~· ~902. 
' ·.' .... '• ·.' , I ,) , , l 1 ,' •. • i ~ i. ·,· ~ ,. :·;: 

Beroarks 
., , .... : ,.. . .·.· :·· ... _; \ ' • ~ I. ) 

' . . . ! : ~' " ., : ; '; .. ' . .. l . 

here~' th&1 '4id n'ot i~ognfz~· the s;reetmens fr.om ·whl~ t;hey 

4~scriibefi:·cum,$ .. 9tam-ta.t~ ~:: t.:ettrRAAn.o~·cwter -~- v~~-~~lenn~s. 
~ • ' • : : • 1 I ·., , 

lbe 'sy.n·t:yp~ ·cf _C1Jftu~. gt§!D'in:ts' have bc&en. exarnfn~d· and. are 

un4oubt$C1t)t .h!b!r04~~ ;~ poi~ ted ou't by Barnard' t't~21 i. 
•, 

I '< o' 

t~zamt>!q~e•_, b~oming more •C.Oii'1rilOfl .eastwards. <USually ln:t·ertidal, 
.. '•: 

J :· 

\ 1.,: 

. , ..... ; ,- . 

. I 

' ' 

,, 
' I 

! '. 

; ' ' ' 

' " 

~-
' ' 

', '•I . I f! 



(a) 

_u IJ-
anter ior 

ventral 

poster ior 

lateral 
(c) Lateral line 

(b) Introm i ttent organ 

Fig . 26. Pavoclinus (Pavoclinus) heterodon 



., ; -· . .. ' ~. . ~- , , ~. ':' ·r . . , . . , -~ •. . •.· .••. !. 

·,eavssttnus :tPkvocrt[ms·) .. r~~rentitl_ fG:i :lchrtst~ & l"hQinpson. :.t90tH 
' ~ ' ' . ' . ; . l ' ( ' '· ~ . ' :,' ' . ' ' :· ; ·~ : ' : • ; ' 

·.' ,. ······: 
' . . . 

·Cllnus. ;!jsren:t:iji:;··~• •'dl·d.st. :& .1b~pson .•. · :¥:900 .:.t2Q; Smi.tb,; ... 1:937 :2UJ 

bes¢rlptloo :' 0 ~. ·xx;jx -~ ~ JJ J' :(.>(X)t. ;-: XkXt:rJ; '4 · . .,;.. 5 ;: A-. ll' ·.20 , .... 22 
• ' • ' • ' • ' ~ : i . . • • ~ • ' : ' : ' • • . ; ' 

tzt· ~ 22l; P:; · t'.t; 'v.~ -·t· .:3; ·c~ · tl. :J;"ir:st ·t·hr~e ;dorsal ,s.piaes ·elevated' 
•' . . . . ' • ' I l • ' ' < • '·"' '' 

··t:O lorm a crest-.· t~r-arie frdm· thlrfi to· ·fourtll ·dorsal spine. barely 
'. • ' > : : ._; • ' \. ' • : .•: .• : -

\feaGties :base·.o·f:foutth.~· cres;t ritoder~t:ej sec:ono:·spln~ tll'gh&Sif• 
: ' . ' ' ' . . ' : : : . ~ . . ; . - . . . ' . . 

Pecfor,af' :-fin s0m6What :routn:led0 :but· ·upper :<edge: :·falr.ty ~t..raf.ght-~. 
. . . . . . . ' ' 

::tnn~· pe:lvi;c ray abotft tu:df length of ·-oth~r .two.: v~r:y ;sJ:er;td~. : . 

iCauda1 .. ,pe4uncJe mocter.at.e, 1 en.gth 33 ,... 41% .of he$<2 tengtn~ depth 

22. ·-' )3$ Of he~ ien.gtb.. Cattdat: Hn subtruncate~ 
' ' 
I • 

; ~ I 

exttendlng on to dorsat and cauda.l f.in :bases but not anal fin 
• ' < ' ','. • • • l. . • 

'base or -h~ad. Oep.th ,.4 .... s.s. Head 4.25 .-. 4.75 1n sfan~ard t~ngth.~ . 
• ' " ' ' '. • •• '. ' • ! • ,_. • , •• 

" . " . ~ 

SAOUf rouaded ·t.o bhtntJ.y con!l¢af .• Eye 2.1s .... .3.7.5 in hea4·. No 
. . " ; ·.- ' . . 

J 'I· • ' 

·supra-«:bltaf f.entac'l•• ctrr.us oo anterior nostr-t•l small;~ Hap.. 
' ' - ~ . ; ~ ' . i . ' . . 

. ' 

mUtent organ of male wlth a short basal portlon and a large, 



' . '·-· 

. , .. 
•, I " • j 

tolourlng:f No :fresh .spee:fmens seen •. Smltb ·(:J949Jc·<fes'eribe4 t'he 
' . " ' • ' • . : ' ' • ~ ; . , ' ! . p ' i . ' ' ' ' i ,{ i :. . ; :· : • . . • . : ' 

eol:au.r'ing' .as "mOSt :var;iabl:e,. but beautiful .and deU·cate .eolours 
1 

' ' • l' ; ~·· ' ' ', ; :• : • l , I l •' , ~ , • ' 

. ~tt mark!fngs,~ br~~.:.: ·r·ed~ yeHOif.~ gr.eell~c. ,mo:ttted' and .. mar~:-ed.·": · 
• '• '; ·• ··~',,r;_.~·"':·'· .. '~-•: ~ , ... ~ .· .. :~~- ·: ~. '· ;,;·, ; ;, ·::·,:·. ·. : .. '"';" ·. '! • • 

1 I' .. 

·~h~rtai: examtrted:.'t'· specimens .• r(:56; ~ ut mn~· :in 's-tandard :length .• 
·~· ' ' ' • ' ... p • • i • • • . ; ' ' '. ' ' .' !#' • ; : . : 

. 3 .fr~ Xora .Nout:tt.~. R.;u •. c~; l frotn :atzana coast.~ .R.U.~4 1· :from 
. • • . '' ,'.' • . .• _: ... 'i ' .... "" . '·. :· ' ·, . : .. . :· : •·. ; . 

. . , 
JS!>f5; l f:rOm lnhaca i51·and.1· .h'.oz&mblque:,. :R•u,.e.;. t:~ from ,fnnaw.b.ane, 

. ' . : ,. :, ., 
I·' I 

.#ozamblqu.e,. R .u.c . .-
. ' :. . 

! ... ' ,., .. 
'. 

~ l ' • 

[!ayQ!tHnus JaurootU·ls .slmUar. :.to PavgeJ:inus: :tnentaUs 
, .. · •' ,. '! • , , !- . • I :, •' I p • ,,·, , . 

. ' 
··resem~les .PayG(:·Ii:fJt!s. beter;o<tgn in. bodY shape• head' shape,,· H.n 

• ' ; i'· • r ' : ' ' .. ' ,·. 

I· 
.. '. 

the mor.ec genera·tlz~d· speeles than to 'Payos;linus :f!'l$Dtaffs. 
' ' ' ' 'f ' ~· ' ~ 

, "! r, • I ol 

. . . . . .. 

o:tstrlbutlot).: Port Aif.rea tt:> lnbambcme 'lSi the ~J.lown .fan:ge: ~t · · 
' . '.,'' • • 1 ! f 1 'I I , ·' ' , •. I ,r ,, { 1 r I J! i' ;· 1 i ..... 

;i 

i .. 

. ' ' ' '. 
i [ 



(a) 

anter ior 

ventral 

= = 

posterior 

(c) Lateral line 

lateral 

(b) Intromittent organ 

Fig. 27 Pavoclinus (Pavoclinus) laurent ii 



. ' . . 
'·· : • \ ' ' ' ••• 1 ',•,. •• •· ,. 

·. :, _:_fa\focif!n?;,l -t·P!~voo&·:i:ilus_:t .. ff,Wrafontl!i f'~nrUh~ 196£) 

. '. ;, . . ' :· ·::.: .. 
' . 
i .·; • 

'.' . ,';'l \,,,' . ' ' . ,, , ; I·::\· .. ,.: '' ; l ; ~ ; . . . · .. ' ' . ' ' ' ... 

~ct:I'J>'f'i:.ofi.:: :~i.: X)dtx ~~ ixxxtt:.;c.x>OC~t: -~ ·)OO{Ht-.V: ; .... e;: A, •. u. -~G--•.21 
; I I • , , , ! • , • : 1 ," • f , • ' • , ;, ' ' I 1 •• ~ \ ; '! · ,1 , , , ' :' , : •• '

0 
• u • ' ' I \ ~ 

.·t-~"Jti .... _,n•. _,_.j_ .,;..<·f;.;.,"' . __ .,., ..... -.. ·:i.;·,.-. :1·:,1::•._ ·F· ·ir: ·s· -~ ··t··t<.·••.;.:J..,· 'd'o· ,.;.;._~:•: "'P~-~.w..,..,;. nfa ... 
-:t>.r."'"'·~' ·1···· "'' .. _ '1-it::,,. '"• ·"''~• ...... · (,01• · ,,,. · ,,. ,.,,. -... w-. • .... .,.,. ... ·-•·~"""" .... ""'""' 

• ' ' • I 0 ' •' ' I ~ • : l • • 0 

• ; •\ • ; , l i ' J I , ' I '- • ; 

·vated ·tQ' .fo·rm:a .cr.~$+., -ii,:ecreas:J.ng. in r~JatlV$ hel9bt w1th lncr•&as-e 
1 

; 1 • ' I. • l ' .: ,: • ) ;~ 'w 

J;n: .slz~. of : f1sb •. t~ n¢:tet\ ,, 'mOOtbr.aae· btrtWeon t.hif'4 et'ld ifwrth: . . ' . 
. . ' . I ' • I • . ' ~ ' ' • . • I • I • ; • ' • ! ' . 

aQrsl\f -~P tl\es •. Upp~ ~c%)e of. peet4r.ai: fin' ~9- .r;;,.;~. tes·~ stta:i 9ht~; -. 
i 

t I " "' '' l '1 

jrin- pel'vl~ ray .s•t:outll·· •qua:t to -ot.n~s~. 'Ca:ud<ii'; p~unc:le lottg. 
~ . . . . . ~. . 

\ ( , 1 <I , ! , , ,' , ~ 1 ~ 1 ' j ..., ~ 1 

tengfh 58.~·- 15%- -ol, head toogth~; d~pt:h 22-.5. -· 3:S .• S% u:f, h~ad 
i \ 

'h:mg:tb• Cau£tal fin $Ubtn.rru:ate;,.. 

• < ' o • • • ' ; • : < ' • ' ' ' ' ~; : ' • - ' ' ' ' < ' • ~ I ! l ' ' • ' • ' I I ' ' : < < • • \ > 1 ! r' 1 ' j o ' .' ' 

:<;n 'to- dorsal and eau;dat· fln bases' but not· anal fin :base ·Qr" hea-a. 
' .. . . 

1 ,, ' ' I. <1. ' 'I . ! ;• I, . I ; ,· ': l I I~ l' 

Peptb 4 .• 5 ,_, 5.75:..- Head 3.75-. s to- ~tan(iar(l t-engflt_ .snout sub~ 

.e-~lcal~' £y~ :3_.,:~ 4~25- h\ ·,tiead:.: No: !;upr·~orb~i~al: '~enta¢~~~': 
.. ,·. 

-c:if"rus q.. .ant.ed.or· -nostf..u -v~ry ~lt •. upp~ J?JN 33 •. 5 ~-4t.:~ 
; ! . 1 ••• '' '•. 1 • \ l I ' 

.Of head t:a~th• Llps.moaer.atetv tni:ck.· 'vomei :t~th~.--· · 
! l I , 

:4ateraJ HM of..-Mng~~ por$5 opening rriQte or Jess 
' ' •• • . • fo ' ' ' ; • ' ' ' I ' ' . ' .~ . • I! 

m0dh\~ t'y hil front to. 'PQ$f·-pect.or-a-t _curve,. then ·C'ff :shorf s~p~ra'te 

horiz,!)ntal tubes with a pQO".e at eH.h$" end ,(fig. 2a feh.- lntro-
.. ' ' • . I • 

mit-h~nt <W9art of ~~·~_wS·tn. a $l19f".t,basa:l portion and: a -t~g~; 

~lcea;t tl13; -a sln:9le palr: of ereseen,tt(:· <lors~·1at~al Jl;ps 

ensheathing th~ :base, of the Up. HJg.; 28 !l'b lh 



Cot.c\:trlng:::; (~··~eni: striped ln shad~ .o'f ·dark*':gr~en; ·yeUolt4 :end 

s:u.vo.-· tangltudJ.fiaiJy:•. Us·ua·ity a .Y~llov~ .or. stiv~· ;~-t~tpa -~ross 
<' ~ • '· 
;• ·' ,, ~ .· :. ·, 

c:l}~k,.·,. fin~. -green;, .. :usuaifJ·y ~wtth tr~ns·lu¢~t patetJ.es; ,a!lways : · 
·.··~·<~:-~ .... : .. ·;_.; __ ;, _'Jt./._>_~·,,: .. ~.·. _,_'_: .. ·~; ···>' :~_:_· ... · -~-' ·-.·- '·. ·. ~--- _._;_: ·,1_: __ ::, ..... 

t:r_,ans~~~t .patch~.~».· the, :~auda!• f:fn,.: Belly no ·1-igttter. t-han .. · 

~dll.~. #l<t!Ji" • ~~~p . .J~ ~· ~<'ftJ~lis jw..o-., ·~.·fir~ ~~~.h .·.·• 
9· .br:OSd 's:II~~.Eir. Jong,rtu'diinal. sf,rt'pe rntd-..t~te_ratfy~ . , . , 

. ,. . . . ' . .., . ' . . .:. '. 

' ')··· ., '' I' • 

. . . '. . . ' ' . ·., . ' . ( ' ~ • • ' ' i ~ 1 ; . t~· ' 

MatoGrhd ·exam:t.neth, 22. :specJrmmslii ~1 . .,.. f9'0 mm. · h¥ st.andar,d . hmgth. 
' , • > ' ) ' l : ill :., ' > ,' '' -~, ' o ~ : o ' i, ' ,' \ .. ', I I ' • ' \ , > ' ~ ' ) ,, ~: I 

1·4 ;ff'om .StJ7Cin4fO(\te~n, ;False :aay~ ~S,1t'A~M,. 2lS7~:J· S .• ,;t\ •. M., ·2.1J8'11:# : , 
. • . •. . ' . l I":. -, '·' .. ' 

' I j , ' i i , • ;' h ,. 

s~~A./f~. 239s:;t,. ·s .• A .. M. ~3~;jj· s .• A .. ~ .2,fl2;,. s ... A .. M. ~ 240$2 . lhoJ:oty.pel., 
, • '',·· ,'' , I 

1 t • • ! . : ~. . ::; ; 

S~A.,IA., .24.24S;p atbf/1 Ma'rc:h J.go!)~ S,.A ... ;... :not ,c.a:tal:Og~a"d; 6 :ffiam 
; ! ·, ' . .. • . ; . ' ' ' ' -~ . ' . ~ . . t 

Onrus·t R'ver·ttoutb •. s .• A.'Al. 2400l1 - S:, .. A .. M. 2425'1. 
·, "•'. 

,, 
Ra'\f:OC Hoos Jltgpafpntls EIP~ars. it'o be th~ .:100St. $-'~r<m'!HJ 

' . - . . . .. , '' .. . .. ' . 
. ' ,. 

~:l'f~ed member :of. the subgenu:s:~§!pt;ft.mar:, end; .has t-he most 
. . . . . . . . . '.' 

• • • 'f • • • ' ... ' ' 'i • ' ' • ~ ' ' • ( 

e-longate caudal ~t:m~fe. in that subge-nus. It ls .efos~t to· 

·· Pim$p~g§. :tJ&tg,od~- :fb -~he t«~ .o_f th~ ·d~rsal. ~l~: :~nd: ;~·.' 

( '1 i <I[ 

but no.t the Un eoun.ts -other than tne nUI'llber of soft dorsa:r . . . . ~ . . . . . ,. . . \ ' . . . ' . ' 

rays and· the: strOr!:g~ ~eveJo,prnGnt_ of the :inner peivio f';ay.~ lt · 

· at'tatnS. a tar,ger sJ~~ than' the other s,p~1 es ol fbe sub~e~us · 

. .PayqtJlnus. JbvenJ1~ have a very .pb<>rty devei:Op~d .fntr~lrten~ '· 

or~an ahd, ·.it 'ls 'iJs~i.tuy i~sibte t-o sex .small .s,pec·tmens:_, 
; ' ' \' I 

eJe·t:erna tfy~: ~ . i 

1 •. •• '· , , ,i 1 I ,~ (F' 

llistr.fbutioru The knwQil range at present ls .Fatse Bay to Ca:pe 
. ' . 

Agulhas; not cGtnmon, J:n sea-weed low demo on :the shore. 

'\ 
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. '.!' . ' . . . ' .. 

,fJ!vgetlrn.tS• ;tgav~t.!pUs~· ,. _:•_·Gli~brl,st_; _& -~~~oti#. '1:9oeJ 
.... ;_\·, l . j• ., i!.. ''• ; ! ·' "] j •• 

(f~:g •. ~J·; 

: ; • . • ; • I • • f ' " : < • ', , I i t , J : j ' i , J • ; : ~ • ; • • 

fmwxH'Qqi; ~: sm·~~ttt;t ·• i94s :S4-S; .Smt.tt!1, 194~. :'!15'! 
\.'. ·., .v . ; . ' . ·... ' ~ ~ ' : •' 

. ' i i· 
; I,·· I' .. . 

o~cr·ipti~ll~. o~ ·:xxx i~. nxvr ''~~~ .... : ;}~Xxt.Ul 2 .~ 4 :(.}):;: 4~ t~· : .. 
~ I . • ' : I ·• ~ 0 I . . ' ' ' ; • ; ' ; ' j ; ' : ~·~ ' I '" I ; ' " . 

20 ~ ~3. t2o ~· 22t;··:P~: H .... 12. u~H;:_v:· t: .2 ..... s; ~;.;-::liS. ifiirsJ'., .. ·. 
· · ;·: '·'· .:. · · · . I.:, , ,' ·• :' .: ; , " : · · .,. .; , ... 

fhf'• . dGf'$a:.". SpfAe& .~levated. to fcl":lll. a C.r'~:t,:,: · :S;$0;?ft4 S_pl~· , , · , 

~ongest. Ntll. notch j~· ~~b~ane betwe~ 'ttrird and f:ou~th d~$~i· 
• ' I ~ " ' • ' . , f ,. • • , 

~.pines,. P:ectQ;ral ·fH1 wlfh' upper edge mor~ or .l~ss straight:., 
'.f 

,. ~ 0 

·I ' ' • } ' ' ' ' ·- ' "l I , I :· I ;, , :,1 ' . I 1 
1 

' • • 

~tlner pehrie r:ay mt:nute Ql"' absent-: Caudat pedqn<;'.f'e ,h,Ag_.,. ·40 ;-, 
. . . . . ' ' 

' • • •. ' •• ~ • , , ,· < • i . ' > :, • ,I , o i • , 1 ,. ' , ' 

on t,o base of dors~l ·l tn bt.tt not ~aud,a:t. :ana .. ana1; :t;if) bases or . 
~h~ad •. Q:opth 3.75 - '' j,~.y. deepening wlth' •ag •• ;. flead; 3:-_5' :""' 4•l.5 

~ , ' ' ' . 
' ' • ' ' , • • i • , / ' ' ' 'i 1 . 1 , • , , 1 I •• • 

in standarJ:I ll«'~gth,~ .snqut. ·aarr;,ow,.. ac~le&y :p·olnted • .Ey_~ ,3 '""': ::'+ 
.· . ' . . . \ ' . . 

in ;tlead. :NQ st;tpf'.~b~tal- 'terifae1e,.. ·qrtU$ ·On. ant'erl~· ;noSh"':f f: 
... 

ffatten~o~ H~lik·~ cuf.vlttg f-of.war.d o~er .nostrlt.· vpp'0t" jaw 
l i l ·, l 

22 ,;,.. :So .• $% of head ·l.eh{tfh, mouth sp.ial<t •. tips t.blek. Volner t·ootbed. 
: :• ~ ; ; ~ (' • • , ' ~ , ' I > 

ltfhtt:ai line :of single ,ores opening; :aboye and b,td9W.·llne · 
' ! ' t > I I ' " ; ' I , ~ • 1 ' • I, , < ' i I ; I 1 , :·\ . 

ln· front ·tQ :jXISt-Pec~~a:l cwve#_ then oi: :sh()f"
1
t. ·~eparat~. ·~ l~otttf)'j 

I ' ,;, '! . ' ,j, I ' • I 1;' 

. . ' . . 

swoUen at the .base;; and ~urroun<J~ ·basally by a :targe Hf!ShY 



..... ~. 
~···. 

'' 
; • i ; ' : j '.'.' ' . ' . . ~ ~ ' ' . . . ,, . . . -· - . . . ·' . . ! ' . ' ; ' t \ i 

COlo~hilig~t varlabtit!; grean.jf : ,brqmt~, <~·,red.~ sometimes' mot't·J ~ ~d 
, - , : , I _, : ~1 .,, , • ,• , 1 , • 

. col~I:.!J:".j , ancl · s ilv-st"')l. wrfft:tlf. · jjel lv ··of ',s~~; ~~ad~. a$ · grau~d. eot:our .• 

~t::pe~ty·~~.~~~y~·e~~~+q~~dal ffn Wt~~ ~~s1°tic~t 
j)'Gtehe$,., A specimen taken f:rom· koilp' :St :H011d~kli.p ·~y t~c:ts ··~J~·ve ·. · · 
: . . ;_ .. _· -~~:- .,. ,, :; ·' ". ,: .. ;,_ -.~:. :.:, ,., :;',;·"' .. ,: ·>· :~ .. ··-::_:i·'·,,_: 

yeJlow,, wlth 'ttn··ee ttll"'quolse b:tqe. ®~'flat~ s,pof.s oo .si<t~· and. •a: 
~ ' ' ,.._ • : ,' : • 

1 

1 
' 1 ', '•, ~- 1' : j ;. ,' t j • , I , • ; ' ' 

1

-

t.ttrquof•se .btue· Hlle aer:oss ch~k •. • · · ·. . .. ·, 
.. ' .... I' ' ' i ';• 

Mat~·h;J examined: .~·spee.lmens", ,f,:;,_-. !'N' mt;n. : tn sf<:Jf:!dard:·f'engf'h.: ·· 
0 

, ; , , ~ 1 • 1 • , I , I , • 1 , , • • ,, I , • ' , ' • , ' ', ! 

:f 'from Sheiit"~uat(!f' SaY» tticleritzbucht *: S~~·M• 24,2;3;. :2. ,ft;<in' :Part 
1 I ~ I ' , · r I ~ 

1 
• I ' I • 1 ' ~ ' ' ' •• . 1 . • • •- . , .- • 

NolJ·oth" s ~A. M~ ~42,a.J 3 ,from .Hondek':J lp say~: · "'are~ J9t$p#, ;S\"A\".M~. 
' ' -~ ', • ~ • r ' ' .' ' : . ' ' • • 

not ea:talogued; .. 3 •from •Lambert •s Bay# S:.,A.M" 23250~ l ·from 
:· t ' ~ : ; . . J - . ' . .. ' . . 

l:angebaan,. S.A.M" :2t4t6,; ii .fr<»n N:eJ'kb~seh# 20ft01l9641 • ·S.A· ... M. · . 
. . ' - ' .. ' .· , . -. ; : .·) ' •, ': ' 

' . \ I • • { 

not catalogued; .t ·fl"om Table Bq:y,~ ·~.A,.M. 41,28:; t <from 1;\f.Uer,.s .. 
' . , . • , . .- ' ' ' : ; • , . ': •. , I , ~ ' 

Poinf; •. ::False ':eay.;p .. s .. A.:M. ,238~4;; J frOin Gleneaif':·n~ Fetse .. say;,, 
• ' .. ! ' { ' '. . :, ~ ' \ • • ~ • • 

s.A .lA. 238SfJ . ·I. ·fr~ ·KaU< 'eay~ , Fals:e •Bay, s .A .,M. i193S;; . ·9 fr.om 
• M • ' ' • ' ' '. ' ( 0 0 

01 I ' 'It 

• ,. I I :I. ·-· . 

Ot~lebr·ook 1, Fatse. a~v~ s,.A . .:tA •. 2388$.,. :S .• A.·/fl •. 2.3898,. an~ l8/4J,I~.P~ 
,· ' : '. '• • • 1", • ! ' '. ';" ·•" ·. '· • • -' 1 

, ;· j j 

s·J ..• M_. not catafog~et:i~· 6 from St .• James,.., FalSe .. Bay11, :S.A.,M. H532 
', ' ' .: ' ' ." : ' . : •., : : . ' ' i ' • i I • ' ' , ' ' ,. : • ; .. ' ; i I' ,; ! 11 l ' ' " ~ ': •: : ' ' ·, • • • ' 

tsyntyp,es';"' and 1'6./Slf96.5, s.A.M-... not eata.logu~; ' from Orf,:-ust 
' ,I • ' i ~ .'· ' • I : >, 0 ,' ', >I I, 

·RJve't ,.No~ith:~ s .• A .• M. ~24~t·;' ..a, ,fr~ Kfd;t's. :eeacn:"' east .London-,. . ' 

U7lJ96S, s.P,.·m. ;. not cat~iogu~d; 4 .f,rom lgoda .tk)t.:th,. . ~aat .tondon~.· . •' ., .···.·. . . . . 

2~16l't955• .s.A.m., .. not· .~ataio'gtaed; :1 from .~asf tondon,. ·s.A.~M •. · 

2~89.2; o fran ke;l Jibutb,· 301611965,. · s:.A.II1. ·nat '~ata;togtie11 •. · 
I I' 



; : ~ '• i j ' ! ~: . ' · ... ·,,; 

. ·. ' '. ; ... favocfjnus .. pg\{Q. i.s,. ap,pj)rt;:~t l:y tile,· on tv spGc:i e$ of ·t,~e . ' . 

§&nus ftavAAP!Jws.wni¢h: ~A~s_;Qoj ;fl)JJ·c~~t iJ.est:·~f ~~pe, ~olnt,~;· 
. - ; • ' . -~ ; .:- ;i : ' . : ; . -. - . ,: ' . . ' ~ : . ' . . . . . ; . . .. ·' . . . '.' • ' 

at:tnoogb .i.t is: mJch·moriS; ~; _e~t'o.f. C~P:E! AguJnasi;;·.ll 'i~ :',. 
. . . . ~. . . . . 

sftialfer. .an<f fllOl"'G t.le1leately. buUt th,an th~ .oi·ner, $~:i·es: ,Vdl."d_ef'· :; _;,, · 

. ~ ' _;. ' .. 

,. 
''. 

':;. ', ~ ' I 

•• f ' ' 

;I •l !. -:\. 

O.l~t~iHiut l:oo:: lrl~ k~~ '.i~~ge ·a:t pt·es~1' :is :tJicter:U·~twt;ht 'CSott:tb 
• ~ : ' . ; . ~ . .. -~ . ' . ; . • f • 

w~st 'Af~lcal ·t,o ~~, Kef'Rtver• ·ft· ls nGJJvh~e ~ery ;ccmnotl#; .~uf ls. 
' ';. , ' , , ," • 0 ) I " ~ ; , ,· ' ,. : , ! ; 0' I , , ; ' •i . : "' '' ; • I ~· 

lht:er-tldal.ly· · ·fn sea,..w~ed~ 
• I '·' '; ;. 

.. ' 
• ~ ; ' ' ! 

,. 

., ; 
. ' 

' . 
. , ... 

t • ; • l ' 

.. ' 
. . ~ 

'· 't 

. ! ' 

I': .. 
;, ,. l ' ; 

' i' . ' . ' 

. '' • l • 



(a) 

IIJ J 
ventral anterior 

poster ior 

lateral 

(c) Lateral l ine 

(b) Intromittent organ 

Fig. 29. Pavoclinus (Pavoclinus) pavo 



', ~.;,~A . . 
.. -.,.\.~ 

: ! ; . . ' 
.• ,. t·.' 

. .~· ' 
·' . 
'. ~ ) i 

. '· ',; ;, : ,. __ ._:., 

. . .·· ; . . i ,. . . ' 1 • • : • t : : . ·~. ' 
I , ; '

1 
: : ; : ' ~ : .~ , , "' ~ I ,, ' ~ • . • • • ,' ; 

.. Jl~scrc'ipfionl ·D:~· XXX· 4J :A\.; lS :2f; '~."· l2j ,V. :1: s; ;'C• ¥1:3~ ·.fi:i,t~t· · ~. 
' 'I :' ' • '.- ·. ; ' ~. .. ''·; : . : ~~ ; . :: ·: '' ·• ' ! ~ ; ', ' : : • . ~ ~ • 

.·tJif"ee·dorsai ~sp:i~fles ·rtOJ' ·elravat~4 ·f¢' lorm a •creStl· bt.tt fourtb ' .·, 
' •· . ~ ' . ~ . 

' • ' • ' • • ; , 

1 

• :: t '• : ; • ; : '; 1 ; ~· ' ; ,< ; . i' ' : ' . : ,": ~ ; • 
1 

: ; •, ' r : • , ' :. " 
1

• • ••·. • • • 
0 

, 

:splne. sHghfty :s:tior•a- .tt1ai1 ,third· -or· f.f 1ft h. No :notch' lin. men'flrane· ' 

b·eWreen· tnJhJ and ··.fou~~~-dorsat·· splo~,. up~er eas:~::o~: _peet~a·(: 
.. , . '.. . . ' ' . . . 

. . , ' ,. . .. I 

a*rtJOS'f · stri$.tght:. : ;lrUlet'. p~Svle f':S~ minUte •. t)ouni fb ooter ra¥s· hy 
- ' . . . . ' .. , ., - " 

,~~ne• · f1lp not· fre~·. ~.aude:t' · pettunet~. ~erQte, length .St5:..4%· ~f 
r ' · • · ·, , - .• •. , , ; 1 • •. • • ·- ,. 

; ; r 
I \ l _:; • 1 . 

. , ·. , · 'BOdy hJ:ghly <;emp.res$-ed.;. ~covered wi:t:h · smaU sc·a:J:e;;.. Head 

.riai:at'.. Dept11 .a:t·'·an~l.· ~:igln 4.a. ~lead. 3,~'9 .ln ste:n_dard ·.~·n.~~;h,.. 
t • • ; : _.; ~ 

. -~ \ . . ' . . . . ' . . ' ' \. ' . 
sri~t. acutely pqtnted. Eye .3 :Jn Jhead'. No supcr-a...o-rbtt:af ten'taeie:. . . .. ' ~ 

' ' 

. . . . 

'l~gt.n .•. :motrth smalt •. tJps mo~ter~t.e'ly~ thin. v()mer toot~. 
'' '' ' . 

· .L·at-era:l Une of' slngh~ por~s ,c)penln.g above~- below, .tne 
• •• : : .' ~ • • l • .' , • • .1· • ~ . 

1 
·; • I , • , • 

1 

: ." • ' ' 1 ' ' .: . '_ ,~1 ' 

ttr}e. in· froot ;to post . ...pectpf-.aJ. curve,; then ·of ·s11ort: s~ate borJ-

Zpnt~,(·~u6es'wHh a·:por~· at e-ithe~ _end, becooting ~eure -on· -«;aud~il 
·: . ;. i • i ~· ' ~ l I 

;p~und-e' Hlg. 30 · teH.. tntr.omlttent organ of mate :w:ttn a ,sbof1' 
• • • ' . • • ' 0 I .• • • • • ·, . • ' • \ ~ 

ba~a;l ··portion ~an~ a J~ge .. ~o~ica·l. · ti-:rh a, pah'" of etmgate Ueshy 

·dersO-Jatera;J Ups ;part'iaHy· ·®sheathlng tile .tfp tUg. 30'1b·H. 

! t 

Colouring.: -only tne· preserved type se~. Detai ted descr<ipf'l,Of! ·o·f 

fresh colour·tug given by Smith 1i960:l. 



:,~j{)~ . 

. · ·t\\e·terf~:·· ~exami.ned:~ ,if:_~p~.jm~ri,~ ($::·~~·>,:6 ,$tati<t~d·. :~t·en.9tfi .. · ltlysn~; 

··.; . I. 

';I 
; I ... '.· ··,' ... 

•: 'I •, .. ' 

... 1 • 
_j•'c ; • •:; j•' • >', 

. _: ~ .:. : · ; This- sp~·ll'1s- :t~ .:,t:.novm. ootr-· fr~ 'tne' un1~que )type speetmen-. 
. .. ' . . .. . ·' .. . ; ' i . ·: · .. ,. ; ' . ' :• 

.arid; in· .sp.i·t~: ·~t N~~.-!~ck:·of 'a mart(e~ oors.~J'oresf_, u has ·soma~~ 
' . . . . . . ; . . . . . . ; : ' : i . ' ~ : ' . : . ~ : -: \ . ' ·. ·:· ! .· . ·. ; ,. J ·' ' .• 

features: :in ~on· ;~iit.t1 ;.f~G .. ot.ner ,roomb~s· ·of the· subgenus ,fi'V$Hf!Ys 
• ; I ' \ < • j . ~ ' ' f 

•tbat ·.·:fJ· ·is · p-taC(lld itt 'lhe SOO)e S:Ubg:enus~. NOt: ·.least . df thes\!'1 &.iml~­

lar,iti~es ls t~e;·lof:m .. of ·t'he ;it:ltf'~itl:mt :,<J~:"gan. 'the ty.pe.sp®lmep· 
. . . ; 

' ' ! 

.c:Jf:arly. :a mafe wu·.h :er..: ·tnctrb!Dlttent. .cif";gan 9¥. a type ver·i s:imHar· . . .- ' . : . . ~ . ' .·' . . 

·tG that· of th~ othet spf3Cfes of' _flav_s&Og:~s". 
' .. . . • . . ' ·.' . ·•. ' ... · ! .. ' .. ·• .. ·'· 

Olstr;'ibut Jan.: Kn~n from: one !l.ocallty. ,Knysna; dredged ln .;:20 ,:fa'tttoms 
'·'' 

. ' 

·., ( ,', 

''. l : 

; ' f ·, ~ 

.. ~ . 



(a) 

j I J 
ventral 

anterior 

= 
posterior 

lateral 
(c) Lateral line 

( b) Intromittent organ 

Fig . 30. Pavoclinus (Pavoclinus) profundus 



' ' 
I ·.·;,. 

-~· ttiS?A'·c~:v:iGt"). -~in~.t·h• ·~~5 :~tty9e speeies.,f,*ggg 
· .' · · ... : ·' .. , . · ····~h;:JA(~.: Cu~~·~·: ~ ·v~Jencie~eSi ·.. . . . 

< ·!. ; • ' ' ' : 

?mftfl.fGbJ:~ HUbbS~ cJ'952· il07 it'vpe' species Cl1nU§ .fY99tUrD· '': 
' J • : t • 

"f!·· : I ' 

.. ·, 
' ' ' ' 

''; 

t>~i~H, ~emer ~deht-~te; a ·s.l:o-gt'~ ,t.-cm of teeth tn Jew~ Stio~t. : ·: · · · 
·"":, ; '.:' ( '',. ' '·.; '•; . '.·· ·.' ' ·.·. '.' ' ·;' ' . ' ' ... ' . ' ' ' ·· .. ··: '' 

·'ipturn.ed., :pug-URe •. F':irst four -01"' .. Hv~· dorsal, spines eH.!iveted.· '. 
: 

0

,.. • ', ; ·, • ; : ' '. ,' I '. • ; ;· ' ~· ~ ; : • ',J : I : ; _-, • 0 
,· ;· : \ T • ; • ' ' ;' ' '• ' '• ~ • : ' ' • 

0 

·-to 'form a hi9h . ., f"ound'ed dorsal crest. SQ<&y hlgbly c:ompressed:~ 

•. , i ~. . ' 

. , t;SJ\igC·tftrus tSmi.tJllSfithYSJ f;Y.ijOI'"UJl! (Gi lcnrlsf & ThQlllpSM,.·J~J 

u:~s- -''·l. 
g.t,nys :fucorxm Gl tchrlst _ & Thompsen,.· l908 : l2'h · .aarnar'd .. ·1'921 ':853 . -. . ' - . ' . 

~rxpoes.·fucpwt Sm'ith#· 194.5 _:544:;: 'SmJth•· 1949 :356 
'!' . · .. i . ;, 

:Sm+thlchtbx.s .fecprgm: HUbbsr; l952 d-o7; SmHh,;. 495:5 :356 
' l ; ' ' 

Di&SCt.~.'Pt'i'Ol)~ o. xxvnt: .:.. XKXl (XXt)( .... {(~Xl4 - 6, .e,, -~ tH; A. H 

t:9 -:21;.-f~ 12 -~· t3 :j t2l; V .. I 3; 'C. 13. First dorsal spine• 
' . ' . ' ' . . .. . ' ' . . 

or;gtnat~ wall f~ar~-~ oyct hind margJn of eye• Flrst four ,or: 
Hve dorsaJ spines -elevated t·o form a nlghj :rounded crest,. 'NO 

! ' • • • . - • . . ~. 



evenly plated. oorsa;J sp~nes ·Of var·yh:ag l•gths; :gfvitlg the 

cutllne of the. tln a marked·l.Y undulat lng .appEu.tr"ance:. Pectoral 

:H~ tnOl"'e or t.ess rounded• upper edge· somewhat stralgltt. lnner 

.,pe:i:vic ray st:o\J:t•. almost equa:J t(J others. Caudat· pedunc;Je :i:ong,. 
. ' . ~ ~ 

Body blgh4 y compressed• deep., covered wUh smau scales; 

eftOt extendlns ·m to Un bases or 'head. Oepth l.:s ..... , 4 •. !Head 4 ... 4.1S 

ln· staflaard tength11 .• snout ;rcn.anded:, ;uptur.ned,. pug-like .• Eye '3 -· ,; 

hl head. No ;supra-orbital tentacle. Cb•:rus 1011 anter'lor nosttH 

short~ wlth an ,expanded trM!Qbafe tlp. ·upper Jaw 32 ... 42$ o:f be~td . ' 

•t,en!Jth .. Ups hslrly :thick. vomer edentate.; a stngie •r<1N of t-ee'th 

Itt JaN• 

La'ter:a.t Hn~· of :slnogle pores openJ.ng 'lnGr"e .c:;r :I$Ss ~Mc:UaU;y 
. ' . 

\ln 'front to :post-pectoral eurve.. .then .. of short .separate borlzoot.a,i 

tubes wltb .a pere at et-t.her end Ulrg,. .3l leU. Jnt,romtttenf. or,gan 

.of: male wJ:th a snort ibasa:l .pertJon and a 'long, conlcaf tlp,, 

bUcbed termln&.Hy, wltn a v.Jin9""'f:,fke ~a:ir of ·dorso-tateraj ttps 
' . . . -

Cotourh1:g; Uniform dark brown Gl" O',llil-Me., edges 'Of Hns Ughte:r or 
. ' ' 



.9 from St •. ~~~:.· f':alse: -t3~Y:~ .s,.A.~Jll,.,1 _;J 0524 •. tsyn;tv.~s;l1 s .. A.-M. . 

. . t21)2~, ,and t6l~l11~5:..: ,s,,.Jt·~· .n~t. ~e,t~;~g~ed~ :·2 Jr~ Nu.~~~o~g'#. 

-fllh~e Say,,. {3.'A.IA._ ~~2:); ~~ fr:om .~lr'f1n4fonteiin,, ;ta:fs~ ,Bay*. :~ ... A.M. 

23886' . lind lklrch , .t96'- S.· .•.. A ..•. ·M .. -·.· .·n.· <>.t ... ·. ·.~a.f.-.··_a .. · .. t.-·os:u.ed._, .... ,. •• '. '. ,; ' ·' # ....... .. ·. i, ;, :; ·,· :·. ; •. :• 

•. flem@rkS .. ·- .. ·:·, . ',. . . ,. ' . .. . ·~ . 

; ··', · i .::fitvpeHn~s::.f.ueoriim :as·.a.:-peced·far,, .. rar.e,;. h:fg'f:J:f:y s,paei• 

.ail zed .we~w~ H!hlf: _s~c;i:e$.• ,ft •tes;lllt)J.~. ~eaviSC: t;lnqs . m!S:. , 'I'll; t~,-

. rac-.k.of ·vcmer.Jn:e .. t~tb, bqt otherwtse ~p.parently __ di,Uers ff'~ i·t . 
0 ••, • \ , I,, • lo , ,, , •, -, ,· I •' • <1' , 1 • , \f, • « , • • '•• ' • f, •, 

: in :as :ma~Jy ways .. -as lt :d~s :f-rQ!'n t;he ;memers 'Of ;the ot:ner:: sub,genera 
I ' . ' ' ' ' , ' . . ' ' ' / ' ' \ ' . ' ' , ' ' .~ , ' ' • ' : ' ! ' ' . , " ' • ' ' 

1\: 

· 'Ots:t;r·itmtforr: the :('(nC~.vn: range> :at pr.es¢nt :;:s .Fatse -Bay t.o the 

: Sasl1ree Rlv~r; t:~~.,:.h\.!S.ea-w~. l~'t· the bottc:M:·ol' t-he lnit:erthJa'1 

; :re,gi"on .and lnf:r,atida'f. 

I' • : i i • .; . i . 
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(a) 

anterior 
ventral 

posterior 

lateral 

(b) Intromittent organ 
(c) Lateral line 

Fig. 31. Pavoclinus (Smithichthys) fucorum 
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·, .. '·. 

· ·c~v·t~r· & v~tanc'ienna$ · : ... ·· 
' ...... ,.,. ',, 

t, < ,. : <' • ~ I ' • • • , ' I , ~ 1 ;_ .t : 
. >' 

O!agow?-s: No supra-orblta'l t·entacle,. last dorsal splne about 
: :;! '"' ,•'.. ... • tl • ,: • . ' l ' 

.tiai f ·,length o·f :Hrs:t <torsat ;ray,. a d:e~p •notch 1ln pron ie .p!'f dorsal 
.,.. :::' :· ,' '.· \,. I ,. •.i; ' ' J • 

·Un befor• '(t(')i"s-a1 :solf ·.rays~ Lateraf f;llle :Of ·doubh~ p~~ ant~r.iorty 
. . '.' 

to po$tliliopeC't~~t' '¢u~ve; the.n :of' 'sttorf separate ··hor:i~¢rrtal tubes 
I " '·.: ·, ' ' I ' .. :' ~ , ,' ' :< ; . j ~ . • r , • I , • l • , t • ! 

'·wtth ·a .pore at elther ·end,. ~tntromitf~t qrgan of male wttb a ,short 

·or moderate· basa~t ,porHen,. .and a ~~ong. slender tip :.eooeea.-ed between 

':a 'pirh:; of·v~y· large: .latef..,Eit Hp$. BOdy cover«~: by smaU eritbedd~d 

cyc.iotu · ~ates~ .-ne>t ·extend'ing .ott ito lin bases Or- head •. :;'h.;st tnree 

, dbr~·a:i sp:ines ~:leVEif.ed to fbf'lll: a 'hNJ·.~r~t •. A no:tch in :,mOOI)rane: 

between third a·n4: fwrtli dorsal spin~. Cfus.ters .of etrr"!i at ttps 

·Of a't J;east tne anterlor d:orsal >S.pln~. Vomer ·t~thed .• -Head s~orf;, · 

· pro·f'Ue Toundet.t., 

. ~. '. ' 

' ' 

ln, bis .Myxodinae on al:count :of ·t:he. htet< of a supre-oroita.:l 
I ' ' ', ' l 

ten:tsele. Jackson H950) ,pta~ed lts two species in a separat~ 

subgenus .of MVxgs!es ·l~rotoeih.J!as t, staUng that they are re'Jated 
. ' .. 

;• I; 

to other spec les of tbat. genus by thetr sma·ll' .mou·ttts and weed ... 



--~·t:1~ 

. •cmelJ er:s., -i:lfl'd fUeootosl.lnus. i.te:t,h! 'has: iS ~retativ~''Y. htr:':ge ~tl)·. 
. ;·-· . - ... ::.! ·-. '. ; ·''. . '': '. ,_ .' ' . 

· rhe f:wo, ,s:peeto~ ·are , futtner· ~e~. apart from. the :genu$ P~m·ef •IJ?Q! 
. '. ' • ; . ' ' . ; . . ' ' ' ... . ' . ; .. ~· ' . ·. . : ~ : .'. . . ,. -· . l . . 

·. ,t;y. ~tie ra(,)tC:h _ 'ltl the pro·fHe,-o.f. tnt.? (forsat Hn bef.ore the ~Qt'~:a'l: 
' . . . " ' ·• ' . : ' • . ~ : l I ' • • : •. j ~ . ' . - ; ' \ ' ', ... ' ~ . •' ' I ' • ' -

.. ttie·body: form;,:. a~&· fh(#·:typti ll)t :fn:tr:Omfh:ent '.Qr'.g~#- as ·w&:f•J' .as,. by 

. · · th~: hJ~gW. number: ··of: do~tHEf ·~et. tn · the .a~tertor ·psr:t: ~~ · tn~. t~t~~-. 
; ' ~ ' ' . . ' .. . 

' .. ' .. ' . . . ' . ' 

: r~tn~•: 1i!er: .are :set ~:part'. ·frotn t·be .eenU$ pllq!Js: irJahriY. by fh'e ·not:eh 

·~liJefcr~·,tfi~ 60r~~~: ;s~tt. ·r:~ys end tt;l·&:" ta~k ·~·f: a s~pr~rbtt·a,l· ien:tact~. 
. . ' ' ' : ' . . ' . . . 

'I 

. ;- :, ,', i ' 

! . 

.. 
I ' ,, ' ' 

" I 

'': 
I'' 



-ru~ . 
.. i:; ·-. 

· : §ieanraeUl'JJ!S:· i&?.£~t~RP11altts- ·-·~CuV:fe: & · vat~e.i~nceis_· :1·$3tU · 
0 0 0 0 0 0 - 0 • 0 •. 0 ° 0 ° : 0 oO 

6 
O : Oo 

0 
°

00 
Oo • o• 0 0 O 

0 
° 

0
' ~ 0 0

0
° 0 T 

0 
• l 1 ' 0 ' 0 0 '·' ' 'O 0 , 0,' : ' >' -

0 
0 

. ' . ' 'Jflg.; .-:321 ' 
. . ' I '·- ~• ,. . . ; 

-· · ·- ~ ·. · · · · ,:a ;:hqmpso~.~. :t_:S)oo _.:.t3_5:; aar,ftarc, J921 j .. :s.52 · · 
' ' < < ' 0 ~ ! ' > - H j ' 

--~~f'l~~~ J.!:n~':'~i-· ~ai~pn, :ta» i271 : ' · 
J1ftmniclfri,J!t!s Pr~yce2Jl<!··tus': Gn•~ l'~o-,:-t~o:s;- ·smt~tl1_~- ~•94s· ;~3;· 

. ·, 

sin·• tb:j: l949. ;356 . 
; _ .... 

oescrlptl~U D·~ .XXV'l :;.... ·.XXX ' tXXVlH ; ... XXfX-l e - iJ l9 -- J:;U; 
' ' 

.. ~ .~ 

Ftrst._three dorsaJ_ spfnes sf Jgtlt:ly elt;Vate(t, first splt\' 0 '~ 2 mn. 
! :' • . . . . • ' • 

tonger :than fou-rt.b• crest v~ry h»t~ Th kd and fourth 4ors,al splnes 
• ! • . ' .• ': ' ' . ' 

.between ·them. Oorsat ·spines de~ease b~ belgh:t ;p-oater'SorJy;,.last 
. . '' . . . . . . . . . 

• 1 '. • ' , •••• j • • • 

sp:ln~ very _sho.rt;; do ... saJ soft <t;ays ·nuch hJgher:; .a :d'eiap notch' ln . 
. ~ • :. . I . : ' ' · •.. I - • •• • ' • • .• • ' I :: . • ' i : . : ' . . . . ' ' I I \ • . ' , ' . 

;prof.Jle ·of donal ffn before dOI"'sal soft rays. C:histers: of_ :3 •· 4 
. . ·.,. . ·.· ,' . . :· 

c .. if'Tl ~t tips <>I :most. <ior--sail- spJn~ •. P~tonal Hn: ·round!ld:., .f·nner 

:pehtic ray $nort., s·l.ender-.. Cattd.al :peduncle moderate, 3$ ..... 40% .of 
' r :., 

Body stlgnHy ·eompressed). eov~e-d with minute sea-t-es not 

,extendlhg on· to dorsal~ eauda·t, ~r anal fin bases or· 'h-ead. Gepth 
, ~ •• , •• L • • • ' r • 

Eye 2•5 -• :3.5 ln head •. No su:pr.a4bt:tal: t(eflt~cJe• Clrrus 01\ · 

anterlor ,nosti U f'i at·tened,, irr-egular 1y tr i lobed. Vpper Jen 

2S~5-'.~ 34% :of head :fength.; ·mou:tb ·small. Ups thtn. verner tOGtbed. 



. . . 
post.,...iJ:H3Ctotai .eurveJJ> f.1l~l"' of ,st;~ort $epar•ate .hortzont.a:l .t~l;>~$_:wHh 

• - ' • • • -~ • - • • ' ( .. t • • •.•• 

;a,.]>~~ ~r.· ::'!~~- $~~ _l~:l.~:~ ·~_,.te:t~•:•. ···~tr·QmJ.t,te~t. ¢~$-~~-}lf::~~-1.~.; 
• ; '.' • • • • J 

w:tff) ;ca>m<1~-at~ ,b·as.al ,por":tJon .an~ a ·sJ~<rer :tip, :~sl'!~-i.l~fl~ :.bY;· . 
• ' l • • ! ' : ' ' ' • ' . L i ', . ; ' o ' ', ' • ,W • ; ~ ' • ' ' • , • ' ' < ' • • ; ' • ' ' • 

a:·H~:tge· pai:r :of .. f;ilth;,ct.:.d$rs.,.;l~t~l ·H'J>S lHg. $2. 1bH:~. · .· 
' '..- ,' '.: • j ' ~ .. , ,. 

0 
', , ;, 1 , ~ • : '1 ' ., • ; : ' ' , , ;· 1 • •. , • • I • ·"· . , 

.. • . • f. 

C?~·~~~~~g! .. ~·pt,ifl~.i~~~-~~tf .~r~9my ':.tawn~ ·~·~ 'w~Jat.rl' ~tiith ·aar:k · · ·~ ;: 

t·roWn :b;t'olc:nes and 'r~tlou:t,at.lon$,~,; d·~ser· -dGisa:uy .. seH·y ~r:eamy· 
' . . ' . . ' ' . . 

tewar~s. :tt.te v(mt..,· haVing· uro~d <iQrk 'vertlcal b"ands ~oranehlng · · 
• ,.1 i · . ' · ".. . -,. 't ·· • · · _. • ,· ~· ·, " • • ' 

1 • ~ · ' i ' ~ · · . t . . ;· , r - ; : 

of:f· h ;sytrimet:rJeal .. :ty .anri ttmfl.JA·g ':up :to. ,·_the den.~~ly ;mot;t;led· ar~a 
• : ~ ' . ' • ' ' , ' •. \ ' I ! I ' ' ~ L I ' ' I ' I ' I ' • • f ' • • : : ' ~1 

ap~v.e,. Somett~s fl,n~ orange .s't.tlpes al.:t.$J"·n:ate l/llth the dark 

bands. i ~red-edged .~rlgh~ ~'fue s.erttl~Jr~ut~r._spot behfnd pec't:oral 
' < I ' - ; ,' I ·~ I 0 ' : ,• o ! I • : •' : I o t I 0 ' ·' : ; . '; : 

ff,n. Hcead darik above to Jlgl:lter ·t>rtwiin be'fow. :rwo mauve: wav¥ ll;nes 
' ' , . ; I . ' , ' • I : ' , ~ ~ • ' ( ' ' , ~ ' ' , . • I . I ' ; I I I . ' 

to·. ,an.M'e of Jaw~ Spl~us dorsal: dat"k b.r:oivn, wl:th f:'ed ·t;lps t~ .. 
: 1 l I , , • , • ! , , 1 , , o l , ', L, I , • J , • 

cr·e.am bafr-ed wttn br¢'Nn between f·i,rst Uve ~rays,,, t:nen p:JaJn 
; I','!"", ( ' ; I ': i L• I ! ' 1 •' '' '; , ., '.'- ' 

:creeun •.. Anaf 'fin Vl~th brof.1ld. br011m ert)ss..ib'ats,, gr·ovttd co tout' . , 
0 • ' ' , t ·. .·- ,"' , ' • , . ' ' , , I , 1 • • : • ·_I! • 

·cf'eamy,,. tl:ps of !tays 'l:'ed• :P~tora'l f:in -~ream wU:h dark br"OI.'Iil 
- -, •,•' : ',.-' . ' ;' . -. ' ., : - : 

i I ! 

··Cfo0$:S....bars. PelV!iC :fins dark at b·ase,, then ereatti w:ftb 'f'v'.tG· , 
•,, ! ~ \ 

-naf-'r,ow r~ bars ·dist-al~y.· Cl;ludai fln cr-eam wU·h lr;re_gt.dar 
• ' . '... ~ I~ ~ 'l ' , ' '', ;"· I ' ' ; ' ' I ' ' ' ,l ' '' ' •: ' : • ., I ~ ' I ' . • 

<iark orcwn markings •. araru:n'f~teg~t· membranes meiuv.e. v;,.ft-h .dark.. 
' . ' '' ~ .. ~ . : 

<, , , ; : , ' 1 i. / ~ 1 I ! ~ . . . 

b.r()Sn -e-r.oss.;,ibars. JwenU-es p'iain dark red wlth a Jongttudtnal 
' ' I I ' • ' ~ 

. ' 

·to.'ll :Of tar'g.e sllvery s,pots. a-long_ side·., 
• I ~ ' ,, ' ,';:: • i I 



matet-l.{l·f ~x~1~~·= _;222 ~peeiffitins.;: · i7·~ ~3 ~!>' 'mn. in -~toodar~ ;'~~ngth .• 

. 12·· lr6m ·tudeid:tz~uctit:,· s.~I\·~M~ ,J242{o;· ~2 ·tr'om stmrm·:ts :say •. ~Fa~t~e;8ay~ 

S:!A;~A.: ~ps34; :tf f:fom na•'~~took.; fa•is~ ~a·v~ ··laltZ~i~~~- :ti9.t~Jit~$, 
.~;,fll965; .~n<t -Mt~t-19$~ _:·s,~~-M.: ·.nQt .cia:f~r6go~d.;.:?."'f~Qffi >st·.: :Ja~j. · 

:. : ' .. ·' .. ·. ' .. I '.. . .. . . ·. . , . '.. . . ., , . . . 

:F~t~~ ~· .. ·s .• A~~~ ·.·1.2oJ4;: .J4f.> ... f~om stt-endrootffa}J'n~~ Fa:J:Se ·aa}/, s~~A.Ri. 
' ' . . . . . . ~ . . . . . - . . ' . ' . ~ 

~61JS,. :s,~A .• J~ .239$::5:;: :s~·A.-M.·.:2:mo", s .• A.,J"-.::23914~-- :<r:ut-a· 20f.;ff:lt964 .:· 

.and '1'31811'964,, s-.A.JA. ·1101' :c:atalogu~di;; ~•· fran GOr49n'•s '$aye~: .Fah;;e 

ea,,,.·s.,.A~M:. 2329l;·.-t·:·~r?m Oi'e. nam~: ~eaas.dol"'p,dJstr.itt.~-:~Aar.en :J'9pS1 
• t. ' .. • • • • • ' ' • • • . '. . • . ' • :. '.• 

s.A.'Ak n.ot ~a:f;a•·~uetti 25: from. Stl;t·t aey,i s.A.h~ ilS2e>,s~ and· Aptf'i· 
. - : ,, - . .. .. ' , . . . ~ ··~ . . ,. . ' ,. ' 

t9:6S~, -'.S .• A,.~ ·not eat'a i•ogued'; .. f . :f:r.om Port EH:Z:~f!!'tb,. S ~A ~M.- 24244,; . 
'• :' I • ,. • ' '• • • ' I·. • 

... ·. 

J31 $nai®:ltpus • btfit!tceths1\is is . tbe more wlde:t-v ·-6t:St~'i­

~t-ed ·Md eomnon of til~· two' spkJ'$$ ,o,f· JlJi@!r\·:iiJs:unus·~ · tf ls also · 
• ; 1 • ' • . • ' 

;tne.larget": •. Jb$ niltchetJ. proin:e.of the do~saf ~ftn-ts tnt-er.estin§;1 . 

s~inee. :the' same ~()'nditfon ls ·fottnd. in some o'f ltte· Amer'iean: 'Labt"f ... 

$0rr;f:ttae e.g •. \.aPr.tsorpus ano)«aUn:?¢tegi;s,.but -~ot ·;tn ·~y of' -:the. 

o'ttH~r tHMnaej :yet lh a:~l other ~eat-ur~ the :two ~p'Ge~t~ are 

t. : ;. 

Jot:aHy ·:coT!'lm® east of, ·Cape· Point_,, fn. pools at the low fld~. mark• 
•. \• r ' 



(il) 

ventral 

anterior 

poster ior 

lateral 

(b) Intromittent organ (c) Latera l lme 

F1g 32 Blenn1ocl inus brachycephalus 



· · · . a!~nnloeiinu~/~J:@jJa .$mi.ftt1 ' -· . - . . . . -... ',. - : .. 
1945. ·.· 

'.· ,. ' . . . ~ 

. : , · ·· :·, •· · .. ;'(ft~· ;s~t ... • 
' "· ~ . 

. o~ctl'pt'i',oo:: •o., XXl\i' '"" x*\iilt' ·6 ·,.::_· :'11} ,A •... tf t9 ...... :2t•J •·P .• ,(:2·;·.': · 

v~·.··r 3;'·c.-.-: .•• ,. :First. •tnt~~ :d~~s~.tt: ·sphr~s :e!t·~v~:t:~ to f.otm .. ~. 
;J~~··cf-st.:. 'Gap: biatweein···fh~r:d:· and ·foor:th· spines vi.ider than :l)ebvi~en .. 
. . ' . ' ,,. 

<Gt~eto··.spirl~:; '·a d6p "not<:h til mEmbrane b~f\veen ·.fbtr.d and foorfb 

spi:r•~~ · oor~.~~· sptnes ·· d~cre:ase tn, ,f!~fght· post·~~·~ if•y,. •• · · tas~. spbr~ 

V·~Y· ·short;, '-d«sat ·~:ft· ra·}fs much; tO.nger~. ·r·esultlng. tn:a <Seep., 
. . 

notch :ton profUe ~f · dwsaf fln be·,fore. dorsa<t soft ~.rays:• .Cfusters 

.o;f ·~trrl .at tl ps of 'f.trst · :t:hree' dar·saf s:pfnes. Pect-ot.ai 'fttt' . 

:rounded~ tnner pe:4~te;ray mjqute.· Ca~al p~unef:f!• sbor:t,j. ;.ength 
. . '. . ' 

.'27,.~.5 :,.;... )J% 4f ,bead. lEngth,,. depth .21 .• 5 .~· 33;.;5% ,of. tread ·f'4lngth~; 

cauda't· .fin ·subtor.uo<:ate.·, · 
,·;.' 

. . . 

·not ~xt~od'ing on· to dorsal;,· c~da,f,, or acn·al ~in ,bases·: or ih~ad.l.· 

'l)~pt.h 5~25: ..... 5~75~• fl~ad 3;~7,5· - .s.:25ln stend<;lt"d leng'fh~~ ·sriotif't: 

r'oundect. :~y:e ·2 •. 5 i.. ·3.:125 lri 'head. Na.s.aJ>r.a...orbt:tat tt=~ntae.Je~ 
'. . . ' . . . 

:Clr:rus on :ant.er-iqy :nostrfl Edon9~cte,. -narrow prox'imah·Y~ wHh 

'th~ t.lip. exp~d«f -<:n;u1· ~ep~:V serrate •. lJpper Jaw 31.5 • 47.~% of 
' . . . ' ; ' . : ' ' ~ . : 

heed ::I'E'Jngti;!,.,: «Jps .:~erat:~l¥. thf:e~~ VQi1~~'". :t.ooth~d~ 

·Lateral' fine_ pf' about .25 double ·pores Jn. ·f.r,on,f, ;to post-. 

::pec-t:oraf curve,..'ttien of.short·separ·at·~hor:izonta•· t-ubes wlth .a 
pore at el ther ·end tHg~ }~ :{c t l. lntromi ttenf organ ·Of male 



~l'l&-:~·· 

w~tt:h ::a< short. t;asal po~Hori · an.d a:. !l;diifl:~: siefider • t:iP ~S:hfl~th~: by : .. 

a palr:of ·Jarge)#. f:lat· ven·t.r~tater~i: ltps, wi'fh' s:er:rat~ :1fi!n:e.-> · ,: : 
, . 

' i ; . ~· ~ : .. \~ ' 
' '" ~ ' . ;;· ... , ... ' .. · 
c ~-' ' ! 

' ' • . ' ' ' ' I : ; • ' ' •· ' ' ; . • • : • ; ·, : • ' . '; : ,. • . ~ .. . ~ . . . .! . . ' I: ' • ' ' 

eo.liotfr~triS':•· ~- ·en·Uf'ety· tr~h 1sp~~m~s·rs:$er:t.: sm~J,:tl'l ··:n·~sl .. · 
, . 

. c-heek·~ eight- :tb fen :e<ro~s~ars ~- ·;o:euy, s:wead'i:ri.g :to ~sa·f: · · :· ., 
. . . . ·' 

.fin.;. ~s~9Ume5 i·rt·dekc~:ht· •si:f~ery pafctn:is afong ;Henks~·-.• : 1i*> : 

ver:y sma:U· ·fresh;l'y' pr:e$'~ved juven:i,l~· spec:rmens: :ekaminea :Wm--~. 
' . ' . 

'·· 
' '· 

' ' • • ' . • ! • !, i 
' ' . . ~ ' ' ' • . ~ ' .- ~ ; ' l ; . ' ' ' . 

. 2 ft~· •Port Elizab~-t~., S .• A.M., .242454 3 fran Cape trorgan., ;R.u .• c,.,;· 
' ' . ' 

• : ~ I 

.BJtpnJ<X:i;:iqqS,,steUa 'fs. tb~ sma.lt~~·t -of t.h.·e-sout:tt 
. , , 

~ ' • ' ' .. : • • • • ·, I ' ! ' : 1 .... 1 • • ' ; • F I • • F I ' 1 .. ' 

A:tr:lcan · Clfn.t'~a·e,. lt is very stmUar to HlennioeU,nus 'b[achy .... 
•' ' ' .. ..· . '• . . .. 

'.' ~ ! ' 
' I 1 ' I, l. 

·sepnja:.tus: ba·t' can ,t)e dis.ttnguJ~h~d from it by the ,J()Wer ,number 

of' d.;,r:s~:~ .. sof-t! ,r,ays ... 1 

' ' 

' ' . ~ : ~ <I ! i .• 
I 

: \: ·'' 
. , 

O:istr·l~u~tlon:._f!O_·.·.~.t £t;tcz.abe-th 1to Port Edward; not.-<.:~., .hl •shaiifow 
'· I . ' . • ' ' ~ \ > ; I ' ' t 

·pools. ~f t~_e bottom ,·of the .shore,. among pebbles. 
' I. 

f, . : .~ 

; ;: ' 



(a) 

ventral anterior 

(, 
( ! l) 0 J) 

posterior 
lateral 

(b) Intromittent organ (c) Latera / li ne 

Fig. 33. Blennioclinus stella 



. ' . 

. ' : 

l ', ' '. I • ' ' I ' . ;' ; ; 

£SJnwgrps aarrtard~. 't92i ·::004 ftype speeiies ,csinuS! :t>::la;dtgsus 
. ' ", • •"' . l . ' 

i ... - . .•. ,: ' . 
-. 

GHchr:tst .&. ti:.ornpson1· · 

.Qh:tsn2~-~-s:, :ato -sc:ailes,;_ whOle 'Qody;naked_,: .e,J¢llgttte.p;·.,robifs·t•. NO-. ; . 
' ' 

strpra-oor:bltal tent~·.t:e. :Oor$aJ ·f.in iov_.::, ~V{iYtf;i an·terior spJne$ 
• . . . - 1 • 

I - . . ' 

fl<tt raJ·se(l ·to f<)r:m a Cf7~f•. (..ater:al tine -of Jarge pofes open:ing 

~bQte a-nd bt!tovJ :Hne tnr:ougtJou.t,; ·very broad and eonspicuoti$• 
',·; ' • ··;I . •, ·. . ·. '; ', : ' ' ' I 'j.r • • :• ·,< 

P.or~s .on· :bead ·Jar~* vomer teoth'ed. . . . . 

;:<;Unowrus ls a pecu :u at" . genus whpse only k~n .r·epresen­

. -t~ttve 'is tn·"'a. _.ratner ·-t-han t.ntertldah. ~ faterai· lin& ls very· 

9lsflnctlv(:} and ualfke th<~t· ¢f any: otner- .cl'tni.d·. Ute taek- .g;f · . . . 

$¢~ies is ,unique ln. the. C~,~-~ldae.• C,..t.. S~t:t~ . :I .• 9S7l·lnvestiga't-ed 

th!! ,po$Slb1 Uty of. :the d¢gree .of $¢ailng of cf.tntds t.e.lng 1r'e.tated 
. ' ,· ,, ' .. :-. ' ' ' . .· ';. ' .. . . 

t9 the· camount cf wat~ ·JttOVetm\mt · ln the env;f!r:Oilfi"Ienf -o·f the aduJt:,; 
• J. . .' . ' . i ' ' . . • t • • • i t' • ; 

. . 

. . The inel.tslon ,of ·:C'Ifaopor:ps bipptosps __ hil t.h~- ·nMyxClld,nae11 

.. , ·:.IP.-·.· ... ,-- ... ·--.... ,_,.:·.: :. , ·'· :·-. 

t>y smith tl945l, togcetp·et' 'wHh .Pav.osHnus~. ·sJenntocllnus, <in<! 
. . ~ . . ' . -' ·, . - . . . . . . ' 

~xnutke:H.flt.1s,. s~let·ron the ·bas~~s of the· lack of a st.tpra-o~bltal 
•tentac'e is q~;~Ue unjustlfiabt"e.;. slnce lhts specles .bears :no 

L • ' •• ' ,' 

.resemblence whatso~ver :to ·either the we-ed-.ctwe.Hers of the genera 

PavocfiR!if .and Gynutoc linus,. ·or to lhe specles of .§JMQlocltnus ~ 



.. 
:;,.,.'}-;71:.... . ... . . ~- ,, . ·. ~ .... 

cirn9Ronf.t.P'!Portl~~~- JGJ ;~:cht7J~ir· &. ~anpsoo, ··l9oot: ·· 

;·; :·: .. \ ·.,:'; 

. (/1:~~·· ·:541 
' . -, ·t :< ' . " ' ·: l. •. · .. ,. :- .':t ·-' 

~ ~ ' .. " :·' ' .. ' ; 
: 1- • • ' • • ~ 

: :_ .. ;· ·;.... ·,· r ;·1 . ·,,,, t_,,. . i ;'. 

*fl..,· t 'S;- c. tl:. pqrsal ('in f~J .•.. -E?VJ:n.~ .no notch in mernbran~· :between 
; ~.. \ '•. • .' , ~ : ' : ~. •; . . j : : • r ·~ ' ': ' : ! : I ' :,. ' I • : ! '~, ; ; I I' , . ; : ( i I • • ' I 0 ' ,.'; . 

· t:hir4· and 'foUrtb>aorsal spJ·nes. N1l· ~lusters .of '(;i•rrl.at ·tips of 
• •: > 1• < ' ' ! 1 • • ! • j ;_ • ( .~ ! ' ; ' I :· - _; \ • • ' - , • • 

dorsal spin-es~ P.et:teral n:n .·f';ouncie.<:h. aooer pei>vle 'ray minult<e .• · 
I '' ~; ' • ~ I ' ' ; ' < ' : l < j • ,' ' 

·Caudal·peduncH·~ .shorf~;,.;i~bgtb 23 .::.:.·26% o•f bead length, :d~pth. :; ' . 

. 2s;.·s-.:3f% of bead 'Jength . .o .Caudal·H·n subtrun4;ate·-. 
.. . ,, ' . '. . ,; ,: 

· . ac)dy· .f"obust.v e.1ongate, •Oak;ed;. G-ept,h 6~2!1 ~· 6.,.85·~- Head ' · · 

>.4.~~· : ... ·6.2i; ht S.tandarti.· length,:;;.· sttout· r,ounded~~ iA:Jcus :Pore$·: 1large .. 
: '. ' . ~ . 

· ~ntl:eon~picuous:. Eye 2;,75- 4 . .,25· ~h·head;; :no· s~pr~<W-blta'f.; 

.tent·ae·t~:.o'drrns;_on· an~~~'~·?~ nostril•sma·ff',; ~~~-~~~~~~ •. =upper·. : 

. Jaw 34: ·~. 4-n of head. Jeng~h •. tJps .lTIOdw-ately; tt.icl~·· ·vaner. 

't®t'hed. 
'' . 
' t.ater'al iJJn~ .th.rooghou·t. of .1ar'ge pores·:openlng ab~e 

!1)11d b.el~w: rtne., :C.l~s:e tog:ether ·and -nuineroos; . tine 'broad.;. ends 
- . . . . . •. t' 

·,organ -b=l .male with iCil' lo.ng. basal port;ton .and: a Small ol.fl:d t:l,p :: 

: p.r~·.trucHhg f.t'Om iu~·tween: -tWo r'?unded· h~hn••ai ;1-i'p$ tf~g~· .34 c:~ fl .• · 

Colourin,g~ NQ :Fresh 'specimen$ se'~; unt' form red#, brown~ or orange 



. ,.,· 
. ·• ••• r" .••• 

f.iat:erlal ~xami:n:edc: 7 :!Spec:~m~;' · 46. ~ tl6 rnm. bt standard ''~ngtb • 

. j.:~rom·'s~!II:Ja~ha.·aay; s~A.~~~- :tt;~G~i' ~.-~ ltdn st~. ~~~,··:f"a1.~e··aay~· 
~-···J.·.· .. : ... ~~,,.:·. ~.-.~_.;;:1·' ,'· ·'•) , •. . 

s.!~.t~t. t0529 tsyntyp~sl;; ~r t.rom· :F'~l~~Vaay,. •• · !-at~t.wns. s~.A.~ • 
•• /.:.~·: •• : .. :·· ..... ··:.;.~ ••• ~:"_:·.·~~: ••• :; ·_ •• • .• ,: ·' ~ ~--, .·:~ -· ·, 1 •\ : .... '. ····:·..-: • 

.. :•;~2$ .. ~s·ynty;pel;•:l ,{rom F:at,;se ,aayJ>, .. dr~g~.,.,· s .• ·A ... M.;. 2.~ •.. :. · 
' I .. ;: :: ," \ 1 • ;,1, \· · ' • 

: pt$ent l rare, : ma,~;ty · .~;nlrati·dat: .• · 
- ; 0 , : • • ~ • 

0
1 " ~ ~: ; ~ , • • • 1, 

1 
1 • I ! r ; 

··I_! 

.;·t: 

·. '. 

'' 

i ·' ] ' -

'. 

·. :: 

:i. 

'· 

! • 
<. 

., i 

. J, 

. ' 

. ( 



l~tera l 

v~ntra l 

(b) lnt:-om1t tent organ 

F1g 34 Cl1noporus b1porosus 



'," J. :! . 
. ~i ' .. ; ; ·'. _:' 

Oiagnm>.~s:- :A-rn'h1uttr slmple 'pap.Uia· -.®:ft'· ey~_ .. -·~y filgtdy -~ompr~se(l'• . 
. _- ;:··:''_'..-<::-: ·;:··':·_::: .i. :_:_·.:':': .'":'':·.:_,··. __ ,_ ... •. ,.· •• • ! •• )·,. : 

'Head spbertea·t·,_ :hrf•fa·t:edi# wltb pore,s optmitrg. an pr•ornJnent p.ap1l~\la~·· . 

Body Cf~er~ ~~~ "!t~t~ :eni,e~ ~ff.f<I.s.:al~ .~~ mtt~~ ·~. . .·· 

t<> •the me<t''<.iti .fh1 ba:s$ _Qr nead .• tat·erat· -HnQ: ~f ·single,· ~"_-or 
~ I • • 

1 
, • ' : • ' ' , 1 \ / : 1 • - • ! ' : . ' ' , ' ', •: 

1 
'. : •• • • , • ·, 

1 
~- ; 

1 
·' - • ; - : ; : ( • 

·t<;$s ~dlafty ~en his par~$- :in _f.r;ont; -t·o. ·pti!st~eet·~~l curve~- tb8n 
·, ~ . . ! . ' . • . . . . ' . . . . - . 

• ' . ' t • ·• ' • • ' ~ • ~ • • J : 

of shof"t s-ep.tirate 'tlOf'iiont"a.l tube$ tNith' a pore at -~lther• end, 
. .· . . . . . ' . . . ' . ··. 

, ·".:' I ,i. :! ' 
'' ; 

.: ; ' ... 
'' 

i. 

/ : 



.§Ynu·tps:ltfN! :totungHrpn!, t6tir,nard~ ::l9J7 I 

. . .lflo. 35l 
: : :~ ,"j' .. ' . : 

:&Jlpui ;tpttind f: .Ftpn§; . aarnar,tt;,.· :19:>7·.· ;~·63' . ' ; 

• J ) ." I ' ' • 

GxPUtWflnqs.·~r¢@dl·ft~2fis~. Smlth;p; 1~'- l545J Sn\'tfh .•. ·~949l3~: 
. ·-. .. . . .- ., .. ·. ·, _- . . ·, . ·,·: 

' ·~ ' ' . .... : . ' . ·. ' : . ; . ·:. ; ; ,·, ; : .~· : . : '. ' ' .. ~ ' . : ·• '·.: .. . : . ·.· ' . . ' ' ', ' :' : 
nesc.rl:pt.toru o. XXX - .. XX){ ll ,a;, A... N · ~ '""' •2;;t; P. 12 . ..,. t4l v • J ,3;, 

' • • • •· •t I I , • .'' I I •: , ·,, ,f , • · , 1 , ' 1 , o! 1 ; 1 , , • ! , 

c, ll~ .F.lrsf 'f~ ·~~a.f spf;n$$ ~·Hsfl,'td,y ie{ev.atec.f to fot:m • .a .flw.r.~ 
' • - · '· '' • · • • .'I ·, •, '. •, • • ,. • ,· ,, • , , · '•1. , ,, 

r;oun4.,<t ·cres,t, s~n·d . ·afi.cf· t1Hro ~pln:es: blgheSf • A'.ll .sp'in~ even;tf' 
.' ·;.: :. :•_·: ... d ,, ~ .: ~-- :' •_-.· •• I·. -· •. ·.·., _·. , :.'.' ·.:· ~ ,·_'··· -._ ·.;·~ · r - .. ~c· '.' •• 

. p!laeea~ No c'fuste:rs .o\f citr·if@, al ttps pt· <torsal ,sp!h1es .. No. ;notc~hes 
• • , t t , , : ' ; , , ' 1 • '· • , : • ·, 1 • , ' • , . • I' , ·~ 1 . , • II' . , , • '·}. , 

. • • ' ! 

ln :J'flelnbtane ~b~ht;een ant. of. th~ <tersa.t· :$plnes. flrofi lc of: ·dors.al 
•. 1 '! ' • :' '' , •··· i,. ; . '. . • '. : '' ,, ,I •• : 

Hn :un~tltat :J,ng.. P~tor~ l. Un r<>und$:4;. . 'Jrmer p!!i·v ie J"'ay ·r.ec:fuced1 . 
' ' ·' , • ' ' • , '!' • ·' • .' • , , • , I . .'.' , I·, 

28!·6 :-.~~.4% of he~acl length#· d·ep'th. 2:7 .• :3 *'· 3~ of hea.d length~ · 

Caudal ftn< sul;)fruneat~ • 
. j 

. ' ', " • • I ~' ' . •· ; ' j ; ' '- ,' ' , . .' ~' ( '· ! -; I . . 

~ody hlghly eompress·ed;,. deepen{.n:g ·wlth ase.#~· ir;ov.f8'e~· wlth · 

&nat t sc;ales not' exfei1dlng. on to 'oases of dOrsal'» ca~daJ., ·OT anal 
. - . ' 

flns# ·or h~~~ oep·tf:l ~.$ ·- :5 .• 2 •. He.ad. 3.~'7 .. ;..: 4~15. lrt ~taodard f~t19th~. 

'Sph'er'Jea 1, ln f b)t~d:'l! J)l'"oa(l!i' wl fh f>br~ · oJ>enlng 'Oll ·r~~-Stlti papll Jae;_ 
• + ' ' • • • 

Eye. ~.5 ~ .5 ~in hea4 •. A minut-e simple papilla oy,er' 'eye:. Ant~i>ri.or' 

.nos·tri.;f: tubul'ar;,' c-irrus targ·Et:• · flat •. deeply blil:C>b&d;. ~osterlor 
: . ' 

'r\~'t'rl .J_ e:'"splc:uous" sur:roond~d by ·s~lort sklnn·Y ·i~'ob~, •. tippet< Jr:IN 

42.5 -· 54~5% :of nead l~ngtn~ tlps very t·h·Jn .• Vomer toot~1~d~ 
·; ' . . • • I' 

' 
pores in .!front. to poSt-j:>eetora'f . ct.trve". then ~f shor,t .·s.epar.ate 



-on· eauda.t pedun~l•· On· 'c:trges·t: ·s~e'tm,&n, the h~~otype. inlrotll1.·t~tent 
' '.'"- 'f '• ,• .( " 'j • .~' , : I '' • • : , \ ' ' 

- ., :······- . _,- .. _,. 

-~~fllt:of,:~~~ -~Jt,i_t:~ ,~<m·S· ~~~a~'-.Portl~~ and··~ ·ct~.,.apt!d t~p~, 

,~~~n~~t,~e~ .. ~Y·. ~- .' ~~ t,·~.· :'6~.; ~~ln.: cOr-:e~e.~~ ~~ .l~t~r,:ta·t: : J .~.~~ ·. ~d; .. :a ,:ftii~ute 
. ·-; . . ' . ' ~" . . . ' 

'pafi of we. or leSS confh:H~nt-dar~al' Up's lHg. ',35 ,~,.~ .• 
, •, : t . • " , • ! I : , t > .~ , ' I t J / 

'. • j .,_; 

,qo;,.~rib1s t.· :N{l.-t·e ; :fr~. '.~er;t.•s. ~1 '· ~r9und: ·<;Ql:()tU.;, :P9l.e rt#'~·. INJ.:t;h 
, I 

< T ' '· ' ' ' ' ' 

'-'. 

:at>out .seve):} dar~~. br-own. ;Jr.r:e~u~ar, ;(:.f"'~~~rs,,:. edged' w~th 
' ' '/;'' : •, -~,' • I ' ' ' .: • ~ < ' • I ' ' ' : ' \ • ~ ! 

b::ftl~· · :f_tne _bfqka,fl . ~'~it~.: :A :v,~ry ;d~;k .trr.~.A· ::n:at;-~~ ·vt]!r~'i~·ai 
. . . :' . . '. . . . 

. .Pat~~~ -'i),etv,~; :~ma:t·t ,bif:aek .d¢ts~ on f~a,:lsluc~nt ari$'a&~\ :pers~ • 
. ' ' ' \ I ' , ' • ' • ~ • . • ' . ' ' ' ' >.. 

:~4~ <t.trk:'~t-aNtt posterlort}~Ji .. wit~ Jll' st~g'l$ ::§lui~lU; t~an;;'f:pc~nt p-atCh · 

n~ar ~~:i_nni-~S: _ot. dor~;a·t .s()ft 'rays ·at bas·a,. .cau!i;a:f :fin t:r.~_s htc~t,. . ' ' 

w:J:t,il very fai~t' tilr,o~· f);ro$~ars,.· da~ke!llrig :,at fri8t'g:i'fls' .s.o .lhat .. · : 
, • .. . .' ~ • . . ' ·. . ! ,. . l '' 

mar~Jns appear· to be spo'fted.;, 'P«toral Hn ·h·ansfucent·-wt:th. fo~ . 
. ::; ; L. • ' • • • •• : • , ' '.!. : ' I i j ~ ' ; ' • • ' • • • • • • • • :. • • ' i I : 1 -; • • • I ~- . ; i • • l 

' . 

yery !flne · d$"k <!r'~~bars11 tbe· pro)($ma!1: ro.a· . -C1Jrv~. :Anal ftn. . . 
, 

0 0 
• ; • l • • ; " ' ' i ' •' .. -, ' 

0 
' 0 • ~ :, "'• ;• ''" 

0 0 

' : j : I , 1 • \ ! I ; ' !'' 

.meJGely dark b!i~m, wlth two traftsl~ent pat.cpas.. Head ma:i}'ity ;t ;f'gbt 
'J • i ;, ~ : i ·' : : .1 

1 ·' ! ' ' ' 1 ~ ·~ 1 
: I 

br~· ~b.e'I:.OW •.. A dark strip~ from: beriow eye forwards in f,t:on·t· ()f . 
, ., ' ; , l ; ;. ' ' , ; ~· . ' , . . • : • • 1 , • , ~ : ! ' • '. f ' • ,' ' , · • i I : l 

-i'n:fla~ecl f,;tua~ik f,() ;angle of jaw. Head above an~ opereutar :r~gi_J!M · 
• 1 , \ ' 0 ~ ! : ; f ' ! ,. ; ; : ~· •' . . J '. , . , • ' • ' I ' • ; , , 

1 I ' 

deep pl:nk. snout pin~ wltb a dark~ plt?k ».ar betweer! ~es arut. 
• ~ • ' ' • • ~ • If 

another above ~pper ·Hp; a. fine darker· pirtk f,;tn~ dC>vm ~niddJ·ec. 

£ye sl.tvery wlth brown radil. Cn'in an4 ilps light browr\ mottled 

t.ea~tHy wHh c~.ker.broWn. srancbiest~ga:i·· membranes ~d ju~far. 

r~lon · :sl:fv'ery. grey with ·f.ine black' speekit.ng .. f>efvlc flns ~Ught 



br<Wih :wt:th; 4~1<: t:>ro_Vm <;i";()$s-h:ar$ .• : :aalf'y· .si:lvel-y · ~ni ~h :a: got den. 

:br~-'s'he~. · .. ;tntr_omrttenf :<Srgan .o.gr~,yJ:Sh'•wHh flrie'· 'M·$~i sP,~kfltts•:· 
, . • , ' ' , ' • ' • ' ; •· ' . . • , • • : ' 1 • ~· . I ,; ~ ) , ' ·, ' 

J~~.~lFfe~ ff.om taTnb~rt·•$ iBa;Ycvell~~. untter:Par;fs. frgilter., ·o~siaJ- fh~. 

·vdt:!'.' ·~ftern~f.lo_g:pJ~~' :-ap~j': t~aoslueeb. ·.p~telnes .• ,· h;a:a:·:f)n ·?ell~~·';:··: .·· · .. ·· 
• • : _! • ' ; ' • i . ' • ; . . . . . • .• ··: ' . __ :_ ;, • ;. :. ! ' : . ·~ .. : ;_ :· ' ' . ·< ' ·, -'' ·, 1_ ';,, '; ... ''. ·., ! . ,·: _: ' .-.( 1. ';, -~'- :·: _:· ' ... 

tau<H1fand: :_pa:t.or~d· flns t:rans1uceqt.•~ Pelvic: fl~.ye:U·ow;wi:th,J·;·. ·.·. 
~ .•• : ' . . ' '" . . : . ; - . ' ! • 

'' ' . >· l. :~- \ 

'1 • ; ·: . : ; l ' i ~ ; <i'" I ; • ' • 

. '. ' ; ! \ ' _· j '~> :. :. i.: 

~ ' :. . 

~t~lsl:examt!>ed: ~!>~lmens; U-: ~··~~ *f.>!~~:~~~i\ ,•· .. 
2 lr'® tembert·•s :Say ··s A#. '24GC7···s A·'i;. ·. 24®.· ·4 :fr¢ro• laitbert•·s· i. 

~~1'~r-:R.u .• c.~;,··, ·fr~rn··:d:k:a:J,,,, ca~:,.P:n:.:n~•u:t;:.t ~~-::A .. ~;-.1~5~: · .. ·· :·· ,;- -~ ~-. 
; ' ~ ' . . ' ' ,; • • ' . . ! 1 - . I. \ - '. . ' . I ' 

-~ : 

·. . . . ' . ··~ . : -
• J ' • -~ ·;~ ~ 

':·: : .. 

' ' • ~ • ; I ' - • i : : I ; '> • ; • ;I .· \ ~-

·t.o any· of' the, .other· sp"ee·l~, aJ:though ;J.t has (;erta:in mp41.fleaHons 
' . 

f.or· a ·~ye~vetJ'i:~g ·h~blf .such as' t·h~ st~~ng ·~~~Ss!rOI'l'Of· the.:·· ... 
:' 

body .• ' It ls klto'm f.rorn seve~ ·Specimens,, t'hre~ in th~ South. A·t:r:ic~ 
'' 

• 0 < I' > • I ' ' ' , I I f , • ~ ; 

t.\fs~m,·. and f.our ln. fhe· RhOdes University ·Jcht'hy.otogy .o~partmen:t.',{; 
' I' 

tb$' ·~·tter t&ttOn 'from: the s·tcmac:'hs tJ{ s:e&,...b :ir.ds \lt . :t~ani~t·•s adv 
; i ~ i ; { . 

and th~~r'<efor.e. fn ,("·ather' p()Or ~ond~floo~ The Spe<:Jces ttifaS J.nc1udett 
r i , 

by .$:tnlt:h :'ti94S,) In the n-nty~O'dJn~e~··~ hut tn .feet· lt· ha$ a sma.u·. 
- t ·- • • 

s~·~r,oita.f 'tebtad-e, ·al-thOugh• ;nts hs _.not. verY di~·tinet -in ~.tne 
. ' ~ I· I ' j I •• , ' • ! • I 

11,Qft9"'"F~~Y.~d holotype.· U · Js quit~ ;,prominent hl ft'eS'h ,Sp~Jclim$YJS• 
. ·'. "- . . . . 

: l ' ' 

The intf;omtt:.teilt; or:gan o'f this $pee•'e!S Js very sfimHar to th~ typ-e · 

i' 

O:istributlon: Th·:e kno.wl range at present ls ~embe.rt's Bay .to Cape 

Point; · in ·kelp ~t the ·bottom of the Shore'" Apparent_ly vwy rare•, 



(a) 

=-----3 _r . 3L3 

anterior 

ventral 

= = = 

posterior 

(c) uateral line 

(b) Intromit tent organ 

Fig . 35. Gynutoclinus rotunditrons 



... : '· .. ·-· 

:,· \ ', 

'.·: 

,,, . . ~ : . 
,, j 

. . . . 

oss~tpt-'i.~~:;·o~: :xXx_:?.k :A·~.: ~-f·~;: 'P~.· 44; v~. ·l-·2; t,~ ·. t:S:..; Fi~t~~- .-

-t-~k~; 'dGif~~~,.: sp'lrie~ ~:l~ai-~· t(). Iorin ·a· tr~langul~· :~est~.: .1\':tgb ~- , ·.•· 
. . . ' 

·~r._,.:·~_i_.i".·· -~_'.:·· .•_.'·.:~ .. :_:,: 1 :.··1 ···'·!·.-.·: ,· .. ~.'- . :: , ,' .· ··. ~~-:· 
foart:h Spine ·4-3%. of' fJ;rst~ ·A sha1lO\.V'hOfie'h ln 'tnembr:an.e·.·oetween · .. 
, ~ .... r. , ~ .. , :. :. '. . ; : ! , .- : . . . ~ : . . . , ' , . . .· . ', , : ... - , . . : .' . ' . ·. l . . . 

:~b i :ril and 'fourtb I (.tbr:S~<l':' sp!ries •. O<)rsat fln orfglnates ,over. h:ind . 

margt<n· Of'pr$opercle~ ·.~t'Ot"al f:ln,-r:otind'ed~ ·Jnn$r-;petvie:~r~y · r • 
'_, . ' . . . . ' ; . ' .. ; . 

:}4~:·0$ ·of head: , h~nsttt•. ·Caudal. H11 su:btrunc:at ~~ NC) . e Jus ters: of 

<:1:rrf at tlps: o·f dors~l s_plnes~ 

BOdy s fight ty . c.omprGss~d~ ·not .e+ongat•.ii· ·covered :wlt~ , 

$maH ·cy¢f~J,tt seal·eS·· Head· naked .• :l>~pth .at anal· or:igtn·4,.4.-. . -

·H-ad 4 :Jn standard. :jengtb,, snout s~'beontca1~ £ye' 3 in· h4lad~ 
'. .. . -- . .. ' 

S!JPf"·~~itai t~tacio nattow_, cyHndri<:ali .slmple;. ·tip: .. not-· 
• ' ,• • ' ; • -., \ • • •· I • 

!1~t!'ened an~J branched~· CJrrus pta. <intce;rt«- ~nos'triU a .smaft 

fJ·ap. ·Upper Jaw ~ of head ien,gtil•· t.lps mod~at$~· Vol'!'l'ef' tootne<t. 
I.·.' · , · -- l • , ·, . , '· 

.above and betcw. the .· •ln~. t.o post~~t.orat. .curve,,.; ·then. of, srictt : . 
'' 

• I, .. ' ' 

separr.ah~ bortzon·ta4' :h.1b~s .wrtn. a pQJ"tLat e:itt-la""':·~ tf:i.'Sh :So ·tb.n .• 
. . . ' . ' . . ~ 

, Hook .on :anter.Jor. ·edge ·of, pee·torat gh;:dle we·fl d;$·1Jn~o .• -.· · 
• • . · ; I ( f ; . ) 

. ! 

. '; 



:' • '• •, I ·..<,, ; ' • 

-~ct c"'" ---- d'Jf$ c-... -· .,..,., -~-~~-.: •s· ' -~ ·:~• -: ;,;t:g-· -~·o ·'· '!"1.'1·f:;naf" .... uoy,,. ,...,.. _ tJ• .,..,u,.. : .: .. ~'<~•flt_e ~-· · ;.,..., • 
. . 

',; ! . • •. i I . ,, .. ' 
.. 

. . .. ; . 
Wd .- . . 
~-. · :_: ·. _:: 1hl~--~p~i~ ,1~: ~lsti~g~"ish~~ foro~ ~-u · ~th~ ·s~~t~ · 
;_. 1 1 • 1 .;\.~··,.

1

: t;·, ·.n·•: i~:·..,~ .. :· ... -~··.': ·:·.·. :,~, ·,· ',•· .. ~-;·; ~~;" :. ;'':~ ,';;;~,,:~~::'·: •1

',' ·.·­

Af,f'i'C:an -cl'ln•Jds _by i·-he possess:ioo of a wei .. t-~eveloped unt,u·:an-cb·e:d-
,·, .':-' _:.:, , ' •• :' '. _:,':,._ ••• , :_

1

• I , . :'.::'. ;>, ,'_,·1· : :·;: :--.:::;;_. 

supr~r~ifa;t f·~ntach~;, ·wh-h;;'h resembles neUher the di.staH:f 
:-·;·,_. __ . ''::<·:.·:: ;- ·; __ ': .:.- <,··: :·,:,;··_;.:,·:·· ,,,_;:·;;, 
ftattenect•-_and branched tenfacle·o-f;f.he genus-GUnup· •nor, t:be· .· 

', :··, 1 :_;_;: 1 ·,, :-. 1_:• :. __ • ' 1 ; __ -~f. '.:. _.:·· ;~ ~- .! · .. '~; ~: J'' -~-'·';; \' ,' ' ___ ·,·,:.1 .. i!"': ~ : 1
, r < ~.:~ '.' : .. : !. : 

mtnttte'1/ sttqple pap,i,l.ta .of GrnutoeUnus ... A simHafl' tong,. slmpl~ 
• ' : '· ; • ' " ' • ' ' . , : ' ' : ' ~ ' ' , - '~ ~ '• . . ' ' : . . f , , : , • ' ' .' ( J •, • ; ~ 

ctent'ab~~ i$. f-Qund t:n. the 'Austra~,asl.al\- ,g.enus' Q;lsflc~ but· th~ . . 
.'; !• \ ' i \ '.' • , . ' l =: ;. : ;. . .y , , ·, ~ ' .~ ; ' r. ,; : ; : I ', ; ', • ·; . :' ;, . ~- '.: f : • ' :· _ .. ·: ; :,/ 

1 
' ·, 

:~pec.lmen .shc.~ non-e of th\1 other pe¢uH ar featut'es ·of that g~~~ 
' ' : 1 ·_ ~ I ' . '. .. ~: : -j ' · .'· · ; 'j ·. · ; '. ' ; ' ' . .-. _ · • ' . ' ._ . _ ... ' , .. ~ . ' ' ' ' ; , 

ftor t:tris reason. lt ts not possibf~··t·b assign ft wen to--a· g~nu$ 

at pre~ent:., u 1$ consld~red und~lraide: to cescr:fobe. a new' :geni,:IS 

-from• e s-•iflgle;,.··not v:ery 'l"leU pr~served ferileff:e sp-eti~n.: 'U"ls 

feJ,t4-- however:, t-nat- th:e:·ex.is-tenoe -of t:ne s,p®lmen ~hoold be-puf 
. . .. . ' ' " . . 

'.,' I 

· .. 

•,. 
\'.'.' 

t •. 

. :.: . f 

.·' ,· 



(a) 

anterior poster ior 

(b) Lateral line 

Fig. 36. Cl in id, gen. et sp. indet . 



. . '·. . ~· 

Qji&~n2§is: C~lnldf, wtth the hoOk on the pecloral gJrdte s~t:tmes 

·~~~c~d ~· .~ci~t:~ : ~~cfi,~.e~~s~~dl··: ey~ d«~aa ~.· it>e;hri~ ·,f~~s; ~f· 
t.h~.e~ slender#' ·equa.~·. r~ys,,: un'f·l\.ed ff,om baSe~ .. to"Hps by· ~l ~t,~o•. 

' 1 • . • • ••. • ~ ; •. ' ' • • ': '. ' ; • ' ; ' : ' ~ ' • • ' 

'i 

O·~sa~· Htt: :tp.~~' even J ·~ .... 
- ·. . - . .. ..· (' .. 

. . , .:.·. .:··: i 

·. : .·' 

: ", : \ . l '; i; ·,; .,•;; .. 
:.·. 

, t -I 

. ' \' 
'. :' \. l., 

i.~ .. ;v~ t.QOthf!fl.,. ··4~t~a1·. t·~~e ~tn·¥~~ 4P.m. ;s'n.~r?•·Y bel'l;.~R'u. ,. ( ~ . 

. . ~ ,· ' . . .' . ' . . ~ . 

· ·f}~tbrat rin, ·.may. be.<:tls6ontinnwr3; :over· ~urve, 'A .simpfe 
' ' ' 0 l • • • • 0 , ) , , , , • • L l I • t ' l ~ ~ ·' • ' ' < ' ; 

.. .. . 
· ' vomer .-eQent aro: •. tal:~-at l :tne . C:li!kes .. d¢tlm very. g~mt'ly tr¢1'11 ~ 

· •; :·:f-ront; to 'medi<:.."'t\ p0$lt:ion .• No p~p-t'Ua or· .:flap .ab~.te ·the: 

,. 

; l '.•' 



• ' ! -. 

' ' 
,.XertPPpcU:nu~ :Smi"th.,. :f94i. :\t732 U'yp.~ :sJ;,ectes .Xeriop§lJQfl! .kRS£!1'. · 

.. · :·.:·. ·.·; . ; ; . ·' . ' '; ': .... :: ·:. · .. :\:;'. :·' .. · :: ·:. . ,:· .. '.' .· ... ': .' ··::.:·~ . 
. . . · ;· .. ' .. sr~dt.~1... · 1 • • , : ·.' : : : , : > .: 

·, • 1 ' • •• 1 ·'' ;· 

\ ' : • ,'.':. • •: '. . :' • •• · ·: . : . : '. • .- • '~· ,.,· • ' : l · .' • ' '. •, : , ' •· .·~''. •.. . . :: 1 : .. ,' .. , _'. }' ; .L . • ' :, ~ ;:j ' ; ·\ : .! . r· 1 ;. · : ,, 

:plijjRQSi~··~ 'A '<U$o-iiJI<eJ"f:teny :·p~pi'Ua. ·or· .e '.Simple fh'ip oyt:r: .eve.• . ' . ' '·.,. 

::t::a:::·1~:~-:~.;;~e#f~~;~~u:.~:t:t:::hed. 
· t:afwel. ·l:h~~.:curve~' ~~n , s~~Pl.Y · .-<? ··,.wcua•· po$1 tlon · bEint(uj ',p~tora:t 

I 1 1 1 • 10 
,·' / 

fin~· 'dis·cooftnutias ·wer curve .:01" not .• 
~ . - ; ' . ' : . ' : '; ' . . . ' . ' ' :. . : . ,. ~ 

. " . ; : J 

·. 

Smith .~l9GH dfv1jd~d thts genus .lntq J'Wo. sub,genwa on 
• ,• , 1 1 j , I o •· ,, •. • •. • ,J , I ,· I ' • I, ' 

. . 

·g!i:rdte,'# amf w'hether 917 :fiot tt]e op~cular membran$S wer~ expanded: 
' \ ,,· ....... ~-•.l•···· .. ~ ...... ,.·"';."to;·'''·"'''l,f;f·l<~t~·.·. :'·, .. · j ·''". . . 

aria .overl~ppea bel:cm .•. NaAJev~r;, J:t, .ts .felt that_, sine~: fhe primary 
' : ., . , . ' . . ·; . . .r . • . , ' , ' ' . 

Pl.Jf"pos·e. of ,subgen'et".a: is t~ indlce.te ·re,.t ath:nshlps· b~tween· pairs or 
' ' . . 1 

gr'Otlps of sp~les In. latg~ gener~j. th~ 'ttse :of the .subg~n~:tc. t:oo:k 

ln a genus eonta·fning ·only ,two spec;i.~ i~ ·n·ot warra:nf.~d. The two . 
specles ·ineltsded. in :f:he genus xonwocllnus. ar·e. obv.ioosJy more. : 

• ~ • . ', ' • • • . ' • . ' ¥ • . . ' ' 

e:l . .osefy reJ.at:ed to ®e another than ·to the,species fct" which thG. 
• • I . ' ' I I •< ' 

,other genus, canceHpxus.,. was -Gtected, and therefore sh4lltdd b& 

lne-luded ln one ·genus •. 
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_1• : ; ~ , • • t .. 1 • • I ·'" ,. 
'. ' ~ 
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.. ': ···.: .', ' ~ 1 .. 

-;.t. . • 1' ',•': f .. ' 
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c, ' ' ~ ' • t 
:, I 1' I. i • 

'HOok: on pee•toral ·g.i':f'"dJe: -r~ueed to .. ~ sm~p ,)<fiOb# « a~s~;»tt •. 

. ~QP.er~~-· ar olnQ'hbranf:S 'not :expanded .ami overlapping _b,-E!ft'>W ·-~-·-. ' ' -· ' ' ' - ' ' . 

·.i!, 

'. 1' 
j' 

-···1 -_J 

1 f 



. . . - . 

xeno0oc.nnus:k¢s.ht smnn_ 1:947 · 
' '. ·- < • 

, .. , . · · .Hht... 31t . · . 
. .. _.:; -~ ~ ; . I • I ' .. • • -~··:. .. • • .• i . •. :.; ; . . .. ' .. 

. . . ' . . . . --.. . •. • ' . - ."'t. ,,_. * • " 

><tmoaoc ~ In~.§.. kpP~l,.Smf th# · (94.(:',~7~#~ .smt t~. '.l·94~ . :c~.~~e . , ' · · : , 

xe~opocfioy~ l~'S~oAAC:t)nUs~ :t(~fil: smith~ J~'t· ::$52 
·.- ·• ·- ~-;; .• - : -. . ! • •• ,.·~ ·~ ,·- .• •• ~ .. ~ - • . • ·• • : ;'. . • : ~ ,- .• 

. ' . ~ 

. . . 
Qesc.r:,i,ptioot ll.i ·XXXJJt· ...... XKXVU tXXXtV- XXX\I:J. 8- U tgl;; 

• ' ' : : ', : ·~~ .... -... ·l ; ·: ~~ __ ; ', f. 
1 

' -..- :-' ··, l :. ' ,' t: • f • ·. ' : •. !. I •: ) i ' 1 ,: •' . ' ' • . ; 

A, ll .29 ~ 3~; P. · 1:2 • f;3 U2); V,., I S~ C~. ·13. Oors.ai · Hli: 
' ·'; , • ! ' , . . . ' . ' . : ' I i ' "l- .• ' ~ : ~ , •• !• 1, • • ;' , ~ ·, • , • • • ·: ' { ; ; ';· i I • I : i , , o' . 

•ow .... ev'E;f)• ,<;1nter•.or• spines shortest. thh'd .sp'.irHi> a lltf'.ie 
' ' i I ~ • . . . 

•l 'L -~ _,. "' -~ • ~. - •• ~ ' ... ~· • ,, • ' ' -- ' 

sh~:tor fhati · first or foutth .•. ~No :notCh · .fn memb.t'a'ne b:C,t\#een . ' .. ' . - .. ' _- . . ·. ,· ' .. 

·th.·i~<i· ·.a~o foijr-:t·h~ ·~~rsa·l; $pl.ne$.; ·~.pine!i eveMy :pieted~ S.¢ft·-', ' 

~~~~i: ray~ 'a ,,~,~:·f.ne t.on~r th'~ spines. s'plnes' 'hii~ty' spff~ 
:NQ ~lus:ters ·Of elr;rJ' a't tii p~· .. of'' ~~r~a}'' spirt-es .• · Pebtof:al 1ftn ·~. 

·vifth .. centrai rays etonga'telh- .upSwe:p:t,· Jln .polnted; lower !ltay:S 

:$hQf't•;,~ curHng .fof\'Vard. · -R~J-Vi.c ·,nn. o:f. i11r~e r~ys,, ~t~~l ln. 

-~ll(gogt·h ,: unU ~ by' ~nbr.ane· from base t,o ttlps_, ";r:eseJl'it)'tlng. a · 

,~rog•s foot. cau4at peduncle shor,t., lenglh JO.·*" 40%' :of ;~ad ; · · · 
. . " . . ·, . ' . ~ . . ' '. 

' •. . t 

,.ength;1, dep:tb 23 .,.. 3.5~ of. head 'h:ngtb ... · caudal fin suotr~c~t~:. • 
I ! I ' 

' f I "i ' 

· Body e.f:~ate-, •compt":0ssed, ... CQvered wft.h m•nute- scat~ . : '.. . ). '. 
' .. 

n·Qt -ext:en4lng on to l,)ases o~ dorsal, c~udat;; .or ~td fln.s~, ,or 
; • ·, .... ' ' . . .. ' l . . . ~ t . 

. ~ I 

:h$ad •. Oeptb 6 .... 1-.'5 •. Head d~ressed,1,, ),.:75 .... S in stant.S.ard J.cmgtb~ 
. . .. .,. ' . ' ' ~ ' I . I !' . 

• :sn~~t subacute• ·tower JattJ pt'·OJ~·t.s. Ey~ dorsatiy ·sl:tua~ed:1 . 
'~ ~ 1- .. ' , "I . •' ' ' •. ,· • • ' 

aJf!'IQSt a4Jac~t, ,4 '"~ ,6•:~ ln be~"'· A Het11~ U:eshy papltta ·ov-~r . , . ' . ' ' . 
e,y~, ... Atlteriot n'ostru ~ubular:# ~.irrus a s·bort $:imp:te ~:~~P· 

.. upper Jatt :30-- 4~ ~of head length~ t.lps moderate,* Vomer toothed. 



-......... ,;-:-.- ~ .. , . . ' . 

UperctJfar membran~~ ex,panded,;_: ,overiappf;ng. ,b~tow. . . 
; •. • • - - . ; ' • 1 -· ' ' ' ~ ' •. . . • •. · : ' • ' . • ' ••• • - ! . . . i' 

· Hf\J e_n<t_s: .a~_,1~J>t.·ty. th~r~~ and ·J:~ :-cooNnued .l;)~l<rfl':i'ft. t,h:~· :mt~:tateral 

j•ine; ;C<)ns~stlng :of sl:l~t .separ"atce'hOti-Ji~ntal i t~b~s .wttn· a p()te 
•• ',:,, ·• ) ~ ••. : t \ •• ,. - •• • • ..-.· • • • • .• ~- ·- ." '. .. " .• • • •• ; • -'. : ' : • \ . - . • ·_ .' .-- - •• 

at 'either end u't.·g. '$1 l¢)]. lntr~t:tfent <lf:gan; of m~t-~ with 'a· 
~--.-.·-.-~1~ '\~ 1,·:_. !" ;~ ': '' -: ••• ~--'\ ,:' '·: . .-.·~ -~,_-~:·; •••• ' ·~ 1,1 <; ~ 

·fai-rly t$g b:asat i;loit·l~· a~a .a. f"ound:e~ Hp .e,"lsfie?i·ttH9d .f.?~.tmf>l hy · 
' :<r ., ,o ; ~:• ,• ~ ; • ' J , j ~ ~- ., ,>• \ 1 < ,I 4 1; 1 I 1- ~ : "' ) • ~, • I'' < \ , ' ' '. , 

t~t110 roumted voo<~t.b~.t~t~~"'at · u~ ... an~ abw~ :bY a -~oo-d-f:i'~<~· +!?Ht" · 
• - , , l. ' 01 

: > , • , < • , i ' 1 •' ' j ', ~ ' ! o ~ ' 'lj ; • L 1 ~ f • > • ! t t t 1 
0 

'• 

0 

l-H:g_.. 37 .fell;; 
• ·" ' ' •• ~ ' 1 ( 

J, • ',:; \ 

. ' ' 
, - i I 

; , .• ,, \,,·a 

Hook·, ·On ·anter-t~ ,ed9o·:6i pectoraJ ... gfr-<lJe·w~·il ·devetaped.~ 
• ' ' • J • --. • ~ • ', • • ' " • ' • • , ; r '. 1 · . , . J • f ' ·' ;-' , ; ' 1'1 , ' 

cdj.ourhrg: GroUrid eol()ur' a· s+on·y piriklsil macivf! wltn abouf she 
'' ·I . , ' , i"· \' 

Jlr:r~guta~ · o~ lv& gr&~n er~s~ars, :ronritng · rn·to vag:Je ·,c 1J~o · · 
. . 

~ . . . . . . . i . ' . . . c :. ' • • j ' • :· ' -. ' !_ ~ ' ' . ' ; • ~ • - ~ ' -

head ·behind '-eyes are·' .tw.o adjac~rif o:J:ive •t'lngs .. flns bya:Jlne 

~xeep·f· 'ttorSJill1 t~ere o:t·l\;e ~t$s-o.a1rs 'may .con:t:tnue on··to -flih . 
. . . . - : ' . 

Fec·tclra~t~ b~e o·ilve. ae·Hy :whitislj .. · A dafk 6Hv~ ·bar at .ewda:l 

b~·e·.: ·rwo dark oUv~ tH<rt'ehes on pf'eopetcte,p sdnkt.i~eS 'a 'tt~n'~ 
., ' ' • ' •. • 't l -; 

.ii!lt~er ·.sJde; •. Sp®kf:ed ·an-d mottled acU .over b«<V and.- n.ea'o· \"'•Jth' 
~ ! : ·,' 

- . ' . 

s;Uv~y whi te.o -Cr~~ur~ mor·e .dlstlnct, ln Juvel,\J l<:~s. · •tvPl:t 
' :' 

; '\.l,. ; ·• ·-. 

Naterial examined;; -f:S· speeJmel'l$.,. -·~· ·~ 1'5 Jrrn. in :standatd :t$ngth• 

. e ·.fr(l:m t,ambkrt'•:s .a~y,.· 28 , ... 3oist-t.~'" :S.A.M. n<>t: cat:tlf.ogu:ed:;. 
,· : 



&-t'i~t,ri'bt5·t ;ton 4 . Kno.vn bilt)i, tf~ La~,t:if.t·i$ ; B~y· : art4.:tJcri'flg SaY. l:n 
- ' " ' ' .. " ... '·'.. . .. ',. 

southern: 1\l~maqtia)artd •. :Not .commQri;~•:.it.li :pt»t$• ~nd.:·gu,f(iJ~: at ll;\e:.' 

·-.f~ot'f~-·~~··~~~·.l~t~~1daf :~on·~ t~~th;(NJen,-~elp. ·~~Q\!~ .~;:~·:·co.~~:· , 1 

'' '•, I i • 

(, 

,1 1 '.I I 

! I • ' '. 

·,•,_ , . . . , 

i '. 

., 

;, . ' 
flo I 

~ ! : 

,._· 

J 1 i ',· 

'' ' 

-~ ; ' 



(a) 

anterior 

ventral 

posterior 

(c) Latera l li ne 
lateral 

(b) lntrom ittent organ 

Fig. 3 7 Xenopoclinus koch i 



xenopocUnus teprosus smtth., ·1961 

· Ulg• 38l 

.xenopcx;llDJLs. tXmgpoeJflnoas J ·_,_ee;r:~s.: Smfthj l96J ~354 
..• ',···1! .

1
' .' i' 

. ' ' 

Oescrlption; D. iO(XH .. - .XXX"AJ -fXXX.fV- >00<\IJ· -1 "~·12 ·{9 - .. JN; , 
• I ~ ' j • • ' I ' I ; ' ' : ~ ' ' . . \ ' I ' ! • ' 

A. t·l.:.2a .. ~· .J4· ·;t3l·-"" .32.~.: ;:r> ... N ~: .u· ••J ..... l~l-;·v.~:- .. • .3;. -c:. .. ~.;s.~ 
• : • ~ • ·' 

1 
. : , ' • • , · :. .l , . i.. ', r , . t' , · .: , , · ·. .. , · ~ ' : • , · ' ~ l • - . ' ' ; · ; ' , '. ' • · · · ; J 

. ' 

Oorsat nn. t:tNJ# even;; spines iucre~s~n_g i·n height post-erlo."'ly. 
• I • ' • 

0 
l ' j • ' i ' ' 0 .' • ' ~ ; < 1 ° < 

1 
° , : 

1 
' 

Tblr4 .spi.ne· a Ht.Ue liOWer than fo·ur-th ·.cr s«;ontt:, firs·t' may , 
' I ' ; • ; ~ ".i / ' ' : ; ; : • . ' ' ' ' ' ' 4 ' I 

_t)l) s il.ght:t y h-igh.er., espee.§ a;l: ly in · JuvenHes. so.ft _·dorsa f rays · 
t • ~ : ' • , ' .' : • j ' I ' ~ i ·', 1 1 ' '> 

a lltth~ ·long .. - than .s,p'ines. $,pin~· .~tift .•.. ?~t<ra!' :-f'in not· , 
' ' :· . : I , I '~ ' ~ . r 

e;longate~ sHgh:i•.ty upswept 1 tQ.r,ar 'rays ·thlckeoed. :Petvfc :Hn . · 
' ! j ,, _!. • I ' 

of t:Jll"'~e .. equaii 'rays Jollled cthroughoot t engtb by 'a .membrane. 
•' l ,· 1 ' 'I . '' j I 

r.esermUng ·a t?ebbe4 ·f~ot ... · Caudal peduliie-:J.e sbortjf · length 2{) , ... 
, '< ! ,' '• I, 

'' ; 

Body ,elongate,. compreas.ed;; .e~vet~<l .w.Uh ill'ii!luh~ ,sca~es 
:- ~ 

~not extenai·ng ·Oti· :,ro .dorsal1 -G-audatiP or ·anal -f;Jn ,bases ~or ·-h~ad~ 

DE!pth ~~~25 - S.7.:S. tl~ad de-pressed.;, 4.75 ""' :$ in stoo<fard h»lgtb 
' .~ ·f : ' • ·, ; I• I ' • •'· \ . I ; ~ 

J1J. :adults.,. 4 .... 4.$ in standard l·engtb tn j~vEtt.ll·GS• Snout sub-
.• 1 • ' I ' ' 

. -. . '• . . 

fl~p.;..tike .tentacle over- ey-e., edge -t:rcegutar~y and shaJJmd:, 
. . ' 

termJ·nalJy rtQtched,.. Up~ ja-liV 33 · . ...;.. 43.5% or· head hrngfb. t.tps 

moder.ate. Vemer toothed.. Opercu tar ~anes ·normal~, 11ot e~ ... 

panti~· ·-or 'ov~Japp:ing bet-GW. · · 
! j. • 



lateral Hne of -~.·foobl~· pores. ia trpnt to post-pector:al· 
' . : ' . . . . . - '. : "';. . . .: ' . ~ . : .• ~ . ·. : : 

curve.,, t-hen of short ·s~p?fr:ate_ b~rfz~t~'' tubes wUh .. a ,pore ~t 
. ' ' ' .,. ~. . 

:eit.h~ entJ. filS• 38 : t~i>~:i·,~ .- · t~ti'~J:tter,t organ of' m~·t6l _wJ t.h ·-(il: _· · 
... :~ -~.--~! .. ':· ... _,· .. ,.' ... -~.:· .. · .. ' .• :~.,.·· ··. ___ :,.::·.~ .. :·~- ,,( ··-~ •.. ,,, .. : •. . . 

I '~ ':, • I \ ; ~ • I o .' 
1 

'''I- o ', • • f 0 ':>' ' ' ; : 't 

pah• ·o.f ·~rilt-Eitf ~~n:tr~~-atertd Jlps .\tng. 3S ,fbH,~;: · 
i ,. ' •. ... ; ~. ' . . ~- • i • ; ' ... •. ~ 4 ~ • . ' ,. :·· • • .i • -~ . · . .: '' ; l' .. 

: ~- ; I ., : ' ' 

. t, '·; I .t :·: . ·, ·' 

C:O.l®7iri9::; Gr-~und ~t·0\.1t.: n 9ht·. br:owr~ ... ;r,el~: 9ra<:~Jns.: tc. -:<;:h¢lcpt~te 

a~ove~ :·Ttlr¢e. forg~ ;tv,hlt~: ~'a<Jflt e$'ln upper., §al:v ·<>.f b~y:~ .i!ff~;;:n\1. 

wt)lte,. ;lx¢Gpt: f()r: an .area ~c~oS~d :b}'· a .Hne .Oft ~~en s:j® fr;e~n 

dorsf:ll · erJ9in t~ · ey!l'l ~n~ : frQI'n ,eye ·\Y.erfi¢alt y . dt.Y:-'m ¢he.~k1 ·wnJcb 

:J:s sao~J·o~r.ed Jn llf:e;; .be~omf~s· .d.~k Pro~m r.>r, J~t .black. Qt1 
. . . . 
. . I . 

pr.eserva·tion jn .s'pl&:"tl.,. pect:o:-al b::tsa ye:J t01~., por$fi:l f,f·o ~Q!;\fi 

at.n:t"9.- dark, areas oo body1 hyai ine ab1.>ve whlte sadd·tss. OthEf 

flns hyaUAe;; tr.js go:tden~ pupJ t Jet ·,b:taek .. ee':i.:ly t;J.g!lt 'Dr~· 

. . . . . . 

MaterJ a·L ~arnin9'4_i. 9p specimens, .:22 - .. ~1!$.5 mn~ .. in. stanoar<J leng:ttt. 
. - . ' . 

l: ~.>ff ·Oi"~$1e lRJver !lOuth, ·tO ,fathQmS;. .. U.;.~,a1".; ~. fr~ tarr;d)ert'•:s 

Bay •. ,~~·~· 301:51,19~, s ... ~.!/1., Rot?t''CtJtaJ:ogu.~d; 5 ;f:rom·.LambQr,t•·~ Bay, . 

·, ' I ~ 

•Dlstr:l btif 1 oru Th~ · knekm r ~n ge a,t present ls · orange .f~ hrer .flouth · 

. HnfratHJol, «·edgedl 'totambert"'s Bay>• :in inter_tldat; pools and ': 
. . ' ' 

·guiJ fies: at~ hr::~est JeveJs: of shOr"el~ .. sur.r-Oit-;s .in very c0$f'$~ sh'Jngte · . 

and br·O'ken t.'l.lssel sh~Hs .• Falr~y c~: but patchi ty :dtstrib-uted .... 
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anterior 

v~ntral 
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nopocl1n s OS S 
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' '' '.' 

. -' ·, ,·. i' ., ,• 

·- .. : ' ; ~ ... 

' :-: ' 

. ' 
' 

; '·. ( 

.ola-gn9sis.: .• No· t:ent.aet{kor· pap~·Jla ~-ey-e .. ~y-~longatel>.·,o~ 
• • : I ' : :. 

1 

' • 1 , , 1 . • • ; . ,~ ' , • , , : ; ; :; ~ ' I : , ' ', 
1 

• ' 
1

' • 

pressed,J:. (:OVerecf wl'tili :minuto emb$dded, cyeiofd: ·s<:a1es o.ot extending 
. . . . . . : . ~ . . . ' ' . ' . ; . . . ·. 

oil to•met!iari fle-bas~s ~r.:h~oo~ vomer·:·ed~n·tah~~ tat.eraJHne·_ 
' . ' . . 

'\ •· • <I': 1 ;' l, , 

' ;, . 

.. , . ,. 

. the single -s~eci.es· ·for wh:i~1. t.tt~-s gt?rtus .was 7'"ecte-a 
J ,;. ' , ' ' .', ., i' ' 1 I 

:nas traces of e nOOk-1 Ike pr:oeess on· tlte .f.ud·&rior border of tM~ 
j 'I : ', '• , • 

1 1 
' ' 

1 
' r ' ' " 

1 
l • 

pee:tor.\11 g:irdle,_ wnteb·varies -fr~l ·-a :kn~like :precess in some-. 
• . ' • ' • •• • t 

; •• ~ : ' : • ; • ' ' ' j 

.s:peelmens to a t:ow •tncops_plcuous r~dge: ln others. ft Is ,fll!Ore 
. . ·• . : ', . . ' .. ; ; . ' . ' . : . . '·. . . ' . ~ . " 

et.ongate than t:fie other specles • of xe.nopoclinini deseribed., ami. 
I ' . ' j ',' .' 

.. : • ' ',; · .. ' •' • .. ' _,. I' • 

a_ppears to pr"efer a mor~ open. ha'bltat -wlth a f~ir amount of. wav-e 
.. :., ' •' ' 

. ' ' ' '''' 

~--

!'.I { 

; ; 

f - :· 

,·~ 



' ' . .~ 
. ' '. 

·'f~ .. -z:g·\\ . .,, ;{g,..,J :,. .. : :·. 

'•·. 
' ''' .. ' . ; 

' ' . . .. 

! < •' 

' \ :~ :. l 

~~~iPf.l:9ft•!··D.;· ~'tlV·~,.ID(Xt.X. I·Y~'X~:t·.:- .X~XV.llJ .·~'Q .·~·.·.Hi< itQ•-.;:~l':3:h. 
j, :·:· ·•• ,t·.; 

Ai.• :ll .. 3B-,..;;·43. l4J·-l:~; :P:. J~t,;.; \t5. t+:s,.;..;. Ml~· :v~ . .J:;3; :c. 15-~.<Dots•al: 
' ! • ' '.. . ' ., .': - • • ' : •• 

lin Jow,., even"· <int.er:::icpr'sp·ines.:,:towest;. ·~so:ft ray:s a \ti~tt:te ·•bi~er 

· tlt~Tl ~;pihies. sp~~~ · ~:ff: .• : Pectcra.f Hn. v~i fh :m·i ddft! 'f':ays en:m;gat-~, 

f.>O.f . .nt·ed:,, ... and. upsw~pt ~·· f<OWer ;.:rays .. th.,ekene.d. 'Pehtt•c Hn··of ·fftree 
' . 

' . 
. equa~. ·i~avs:; JoiitWu ,frOffi b·(}S~s to :ttps by .a ~ran&, t'~s-@libllrng · 

• • ~ .' .' ' ; ... .. JJ ~ • • • :· ; ; 

., • • r • • · i• , ·• t '. · 

pectuncte.snort.;.· ~~.gttJ. · .. ;!3,..5 .. ,.;..·3t%·of head t~ngf'h. d~-t<h ·:2o:-··2S~oli% .. . ' . . ' . 

• : :' . l • ~ ! ' • I ' . , • ' , : : j \ : , ; \ ' , i , .· : ! .-

;;}J ·head> length.. caudal Hn .su'btr.uncate .. 
; ' ' , . ''., ·'' '.• ',! ' \ 

. · :&Jdy elong~h~,.: · compt:e:s~~d.,. :c(w.ereci sparsely wUh mlnut'e' 
' •.1 - ' , , • , • ' ~ ~ . ' · • ' ; l. , ~ ' : t , ' • I • ,! . • ' , 

scales 'nGt :exti!nd,tng ·Qn ito .dcrs.at, :C~dalr~ .Qt anr.d fin: bases,. ·9r 
~ \ I • 1 ; ~ \ ' ., • I ' : I ' • ! ; . • ' : _-, ' ' ' ' ' ' ' . ~ ' 

·b~l!'d •. ·PJ~pth a.~' lJ"" ~ead '<i~pressed; . .¢.~ ·- ~-·~-ln si'andard. t.en.gtht> 
. '' t' .. . - •. 

':$flOUt .po~n·t~4. Ey~ ovaJ;, . adjacent,, 3,.:'1!3 ,.... 4, •. 75 ln bead •. 'No. 

tentacl--e (»"' papilfa 'CWW' e.ye,. .Ant~lor nostri t · tubula:r .-· ckrus. 

'~ ·smaH ·simplf! fJ,-ap. Upp~r· jliVi .26 • 29%.·:crf .t)e;ad i~ngth·. J,.lps; 
' ' . . . ' . 

falr-'ty·fhick .• ·td/li$7 Up produeed: at .s:Vf!1physfs .. Jnh> an a®le 

prec·e&s., vaner edentat-e.., f.evJ .or n:o. teeth at s·ides of jaw, a 

:Pat?b at ·~~ .s.ymphys ~:s~~ Qpercthav- ~ranes norma.t, not 

·ex:pand~d· or overlapping be,tc;rl,., 
. . -' ' 

,'!, 

.. ··. 



~f9~~! 

ln lr'ont., sloplng ,gr·~du~lly, hi·m;id:...·.f·~I;te b~~'l:l:t;la tP~toraf fht., 
. . . .. . . ' . -~ . : . . " ' . . . . . ~ ·. . . . . ' 

· then ,,of~ shw:t .separate :hori'z:o~t~J: t~b~~ :"vltb a :per:<!· at . ei the.r; : ; 
, .. ·.. .. .. .. . ,. . . . .. . . . .· . . .·. . .. . . . . ' ......... . 

~~: .f~f~ifl•! :~~l:_I~:J.-l.~.· _f:ntr~'l';en~ !~S~_,.C>f ·•meile ·e~fr~ely: ··farg!e~.· 

·SQsQJ:. portloo · :t:ong an.d· stoot,, · tennJnat·lng anterior.J·y· ·~~tl ·a ,pa:i~r·· 
:!:·,··.;'l,,:,i :i1:· l·.,.;~· :·.· "~-~ ..... :·( ;;.'_ ·.:.·:: .. ~_ •.. ·_-:,-~;~ -~---. •r_·J,·.,-~:·-,. ...... ~.~-·.··;: 

of ~horA-Uka lobes'between wn:Jih ·the t.'fp proh~·udes,. ·:np eonic.at~ 
' ' : ~ ' ,~ ' I '" ' ' •' • " I ' : ' ' ' ; ' ! "" I ' • I • + ' ; , I o, I / r ,•• ' ' " ' ' ' • 

c~rvtng ·~p :towards ~e~t~·v~ ft:.. Hat ·fleshy tob~ . d~.sat J-y al b~~ o~ 
• I i : ,' • ' .. '' ' 1 .. I , ,' .~ '; ~ , ·' i • : I \ 

1 
• , • : ' \ : .'., ; •• '· ' ."' 1 l .. :. ' 

1 
, ' ' • J 

tlp. \:Betty ~~ ~t~ <:feep!·V gr<>9ved10 A'f)trt;mJ~i·ent ?f"9~n. ~~·,ll~$t'l"'ated' 
,: 1 ; : •. ' : ! , . •, •, ' 1, , ; : 

1 
i f , • ;,' ·.?" " , .> l ', •· : • :• ,< , ',. • , ,, ~ •' : ; ; '; , 1 ', ~ • ', ! ~ ~ ' : , ; !> • ' ' • ' i ·:. , ; ' ' ; 1 ' I 

~~.fig!> ·.39 .(bp., V~f ·of female ,far~·· and cr:es.cent . ...sn:aped;,. . · 
', • : ' , .; •• , •• _; . ' ' • ; ·•• ' :; : .' '. • ~ 1 ' : .. ~ 1' •. '· ... '; • i ,'' . . . , .... i ' ·,' : : • i :: . ~ >. l . ~· .. ; 

s~tr9und~ by ~·. ~le~hy f:eJd _prodttee4 ;f)OSterJ<riy ln'to two lol?es., 
., ,·., ' ~. • : ' -· ' .• ' .i ' ' -~I; ·' ' ' ,·; ' ' :,. :. ' ·: ' : , \ r ., • : : • ' • i; ! J • ;· ;· ·; • 

one on eH.her si4e :trf ·fit7s·t anal: splne·~ , ,Each ~obe with a fM.ck· 
" 1 ~ ' ' ' - • i ' • f ' ; ~ 1 , : • , ' f • •• ' • • ' ' • • •• ' ' ~ • , J ' • ·, • 1 , 1 • 

fleshy aorsa1 porUoihoverlain :by .a thln stdnny fobe · v·entratly. 
: • j • : ' . • ; .• ~ i ' ' : ' . ' . ' t ' • • • : ; . ' : . ' i ! ' • • ' ... ~ '. ,, 

.~o:fotu'"'l.J\9~ .. ~:~nd P<?~~~t·~e-am,, siafnl""f'~ansfuce~rt:.. A t>rlght· si:'ht~ 

. btolt$n ,strip~ :mid-..l~,!~~·tH'• Irregular .olive pa~ct1.es a~o~ •. ~~~en 

·9ltve set(jd,~s abov~, ~ged, dark~ .. '.olive' strlpe' fr.om ~ye to. 
• . . ~ . • • ~ . ' . ! . . . . . 

•· ,. ' I.-

~.. ' : i ~ • 1 • 

hyaUae .• Pupi .fs. Jet blaek., -lrl:s narr'-.ot.! .and g<;>:fden,. tn spirit 
' > I , j • • . '~ ,· • • 1 I ' f i • f , I I '~ 

i -1 

lat~r.fades eomptet~f:y .• 
' 1 • ' • .. • ~ 

J ~f:'<Jm .·off .orange Ri~. M:>utr1 .. ~ .. ,fath~., .s.A.fl.;. 2~72; 1' from 
' < I • • ~ • . • . ' ' . 

lamb~.r;t.•s, Bay? ~ G~l.C~ .. ·t·~'l<;>type )J 3 from. lambert ¥a Bay'*. R.U.~,, 
• ' ' < • J '.! 



:rus,trl:bution·: ,·rne · !<~ :.rartge_ af: _pre:iE!hl·, t~ .:cir'antfe' ilf~er· :Mout:h 

tln:fr:atidal~,: ;~ . .-fath-oms~ :·to. L~ert·~s· Say~ ::mi;iif'l t~ l·tl. Sllti~i·es'::and 

Jnh:\ts ql~~. ·t(;>: :f~e. :s-ea at ··t~e t>as:e. ~f fh~: tnhtrt'i'daJ :iorie;~ ·. h1 

sb'i11:gte:t :No-t. eommon~' , ... r· 
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(c) Lateral line 
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(b) lntromottent organ 

Fig. 39. Cancelloxus burre lli 
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. tHE <RifHM .Qf fH£ SSNTH.~FRICAN CL:lNlDA§._ ... 
. ~ : . . .. . • . . :·:y ' 

. i 1; 

. . 

The :pre5_en¢~ ftl: b?f:&:: i·i.,~>llo/*~tdt ,and the ~,r;ifti;<lf.-··of' . .e ·: -· 
. . ; .. 

hook~ti_J.ie p~oJ®.tJon on .. tl'!e ·~nt-~t~i:ot·. b~~er,:pf +t.~·~t:e:-ftttr~ill ~d: · 

the fDma·u· sc~i~s·. ~Htrf~dfi riri .:all" ~gin~~ as:.·we•1J ,d, :·the vfi'•t 
. ' .. . ' .. ~ . . : . . :. . . . ·. ' . ' . ' . . 

~1~J-l.ef general.' a~pear:an~e·· of··the :·tess ~~pecta•~,,~~~d 1~ers· of·· · 
. . . . . , ~ . , , . . . . , . . . -. -' . , , . . . : , . I . , . + ~ .t 

~:0~~- ~ou.Ps;· pc)lnt ~f~ ~·:·Cf~~ "*i .. g~-~-~- :~lnce': _ttie:'My~~ldt ::~f :~.' 
~e- pr:;Jnttt:ve -than the ej.ij,~--~i ;fj) tn~·t they ar• Q.;;t,par"Ou~ .• - ' 
-~e~ttitz~U~n': .s. e~t~t\a-1~· -~d ~h~~~. 4s. ~o lnt;.~l-tt~t or-gat>. · 

• ~ ' . . ' i ' . : . . . ! 

1he dert:Y~t,t_?rt·iO~ ·the SoUH1 Afrt¢arJ speei~ from t;ne · · 

·most gerief'a'J iz,e~ -of t1Se ~mer.i¢~ ·"'xodJ<Js,j th~ species .of tbe. -. 

g_·· e~t!S .iJbR,pnsia,;._ is not ~if'Hc~.U'.;:. f.:f ·,one ()f _ t.he Atnerlc.an spe&t:.es 
·:' " ·-· 

:~tich ~ 'S}il.jtbCQ$~ metzf C_.•~t .•. HubbS tf·ig;oo 4tif F~~ ··tO deve'top ·· 

·vtvtparl.ty.;. the .restri't woutd be a, etintd. very cltl$e f'n~ to. 
. . ' . - ,· ,- i . . . ' ' . ' 

:some of ;the ~e ge'n~a-fized. ScOtttb African ~tintds s-ud't as s;.t~tnus· 
' . i ~ ·, . . . • . ' : ' , . ' " . ' • ' l . . . -~ • . . • 

. . 
· .§l~tu?nsla. ,sJegan!· ~l'J. ef:ark HUbbs rma' !ilbbSD!!~ ::!!~~ ~U·fetz!. _ . . _. . - - ,-, ' ·. ' . : .. :•- -,_ - .. ,_. . --

1 •" ',I 'I: 

Clark . Hubbs tn the eoHect·ion of t·be fthodes UAhtersHy . tbhthy,~fogy 
. . • ; ... - . . .;.. : . . . ' . . : . s : . : . : . ' • ; : . -· . ~.- ; . ' ~ . ~ ' ·i 

:t#epar;tmt!nt."' . .andJ: aperi"'t &-om ·the l'~d~ o•f an i.n·tremittent. or~ in 
'' ' •,. -;• '. '• ;, ' :1 ' ' ' • ' I : ·, ,• \ ' 

the :m&·te~ :they .are: stdki·ng:Jy. sl:l'ril'Jar ;t,() ithe ~·e g~f3r'auz·~ Sotttia 
' ' . ' ' . ' . ' I ~ ' ! ' ' ' ' 

I 1 
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.. ::1 

..... i 

I '~ • 

'!, '- . ~ · . 

... ... 
i· 

.·, 

Gibbgnsta .metz't ;me'tzt c.L. ~bbs lfrom C4'ark l':itibbs,_ t~2# · 
. ..·.· 

·ffg tl 47',: .:P .: 'ic23 l 
' . ~ . . . . 

j. 

.\ .. 





.<Uf'UGuft. to decide' !Nh:ich 'd1aracters :are primHive and which ·.are 
' .. 

• ' • ... • •. • ' • • • • • ~ • • •1 • • .• ' • ' • ' ,, • • 

advanced., Table l4 gJves the prlmUive·condlU'on f:or twe~ty · 

c'harJicters·wt}i~ have: n•een .·ui~d 'h:i :·t-hi$ ~tbdy• tn s~· cas$$:.· . :· ·. 

the d~itniti:on ~o:f •·ttie ,pr:iinitiv~ ·concltlcn Is based ()n' t:b~··stat·~· .· 
' . . 

~ts 'ol :HUbbs:.' U953i .f'~g~tding t:yp.ic~f ly :c-1 i.nld et1ar~~ters.~ !kWJ _ ·. 
. . . ' ' . '. 

Of ·tne 'two subtr.ibes o.f CHnl.di ·r~pr.esent:e'd: .§·n south -
.' ' ~ ; 

' ' ' ' ' I ' J ' ~ ' ' ; ' ' ,. ' ~ 

Afr'i.:ea •. the CUninl haye :by far ·the greatest .rept~s4;n:tatioo:, · 
' ! ,, l r-'!"! 'j '' I 

·t-~it~ f:tve ,geneJ·~a and. tnJrty spec.tes. hl· South Afri~an llttaters .• -. 
+ I' l .. • • ·,, ' > • , I ,- • 

Th-e genera apparentJy r·~present twq. major Unes of evolutloo 

and :tbr_ee mt:ner ooes. ~e- ily.potbeth:af i.ntergeneric relat-ion .... 

:snfps ere shoWn 1:n 'fi:g.')H .• tb.e method ,used far' drGWiing tip 'ltt'-J 
. ~ . . . . . 

ligure· J.s. si'mHa: _to ,that us~e by Stephen$ U963l. ··rne fat~taS 

pos'ition is ·!based purilly ,Ofl 'morphoJoglcal r~senol-anee .'and the . . . . . . ~ ' . ' . . ' 

norlz$ltai <Hstances .:ate arbitrary1 1tnit ·tne vert.·ic.a·i positiOn' 
;,, ' , , , , ,I ' , • T • • • ' 

.'frldh:a-t~ ·the prifflH'l:v~es$ o·f tn:e g$nera. t t .is determinetlf by 
.. . ' ' ' 

• • ' 't 

tbe num~r of points ill',narded for eac-h· of the_ ·tw'flmty .-characters,' .. · 

J:isied· fn ·taofe J4.;· f,rom n·r> p(,in-ts ·far ths p:rtmJf'!iv.e cond'i.tt.$. · 
'· • • • • c ' 

. . . . 

of a,·cbaract~r up. to t'a1·· points ~~ ar1 advanced: cond1'thm•· lhe · 

thlckn-e&s of :t'he Une$ ·Jndi'<::ates the· t~f-aHve nuinb~ .0~ ·s.pee.te$~ 
.• ; • ' • J • . • 

. ( . ; 

the two maj.os- :Un:es.1 leadlng 'ro the genar.a. .&Hpus alld 
• . • , ~ : • 1 r , • • I • { , I , ' , : • , ~ , , 

;PavQSt:f:!l!:JS, retaln, a f.a·ld·y .high. :number of' pr~im'ittv.e charac.ters;:,-
_-- . .· . . . ' . . . - . ..· 

·out these. are llbf ·the•s.ame, ~n the 'two sroups; for' :tr.s'tanc~.# the 

.supr&o--oreital t·en:t~le~ ls .t-etaineo to .cUn~ but los·t in ,J;,avgdn.;;ru~~-
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F1g . 41 . Hypothet 1c•l mt~rrelat ionshtps of th~ South 

Afrtcan genera of Cl1n1ni (for ~xplanat 1on see text) 



wh·ereas the pr l·mU ive arrangement of the anhirlor d.ors.a:l. sp ln·es for 

thls group is: retained In sever.al ' of the species of PayooHnus. but 

t.n none of the species of Cllnus~ The s peci:es of Payocli nus are more 

speeta"ffzed for a ·part feu tar: habitat than :are the species of ·Cpnus. 

In the genus C.llpys there appears to have been a tendency 

t<::> .reduee the hei ght of the anterior dorsal spines. Tt-lls · tendency 

Is apparent .Jy para,Ueled h1 t h e LabrlsominJ CHibbs, 1953J,. In 

those ·Spec~es in which the anterior dorsaf sp ines ere h.Jgh the 

membrane, espee i a.l•y ·that bet\ een the t h ird and fourth dorsa 1 

spines, i s incised to a greater or lesser degree; thls Js a.·lso 

the cas·e in two specJes In wh i·ch the anterior spines are low. 

tn three of t he fou·r subgenera Ccompris ·ing, nowever, tess than 

one th f:rd of the spec fes in the genus t 1·here fs a tendency 

towards efongatron of the body and an eel-1 Ike hab·it. These forms 

are thought to have dlverge.d early from t he ma·i·n ·branch lse~ fig. 

£a. ·oavaHs l. A J I th e species lnvof.ved shOJJ c<.>ns iden:lb I e spec ia I i-

zaUoo wh i.ch YJoul·d have r equired a rel at ive ly l ong Hme, yet r·etaio 

certaln primithe characters such as t he f acial and supra-opercul ar 

sccales in the subgenus B tennoRiJfs and t he faci a l scales in the · 

subgenus C frrhHHl(bJ~; aJ I the :less s pecialized spee les of Cl Jnps 

have the head .reg im conp:fetety na·k·e.d. The tendency to r educt f·on 
' . ; 

of seal tng In the head region has proceeded -in af.f the genera of 

South Afric130 Ct ininj,• most of which lack scates on the head, an.d 

the scat ing of t h e fin bas.es has become reduced as we I I. 
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fig. 42' shows th e hypothetical tnterrelationsllips of 

t ·he spee'ies of CHnU§. The figure has been drc:wn up In the same 

way as Hgere 41 1 using the ohar:act"ers listed in table 1.4 . 

' 
AU the species of th.,g genus Pavoclinus are modlffed' for· 

a weed-dv ei J tng hab l ·t. The s upra-orb ita I tentacl'e has been lost • 

and in t h is feature they are more a:dvanced t han the species of 

CHnys. but the arrangement of t he dorsa·l fIn io ,Pavoc I i.ous 

beterq99Q, .fa. 1 JtoratonUs, and .fa.~ j,s very simi i ar to that 

of t 'he spec.i es o f Gjbbonsia,, and js. therefore considered to be 

primitive. s i.n t he genus c qnw;·, there· has been a reduct ion In 

t he e-xtent of tbe scaling. and in a ll the speci,es of f"'av2Sfllpus 

t he head region is entire-ly naked. The hypothetle-a .l · r ·el atlons hlps 

of t he s peci es are shOVln i .n fig .• 43, rhich has been dra~~n up in 

th·e samo way as fig. 41 c::nd fi .g. 42. 

Tbe subgenus llbroc;Jfnus, cootalnlng one s pectes t~ 

cUnus mental fs,) may have diverged fairly early. lt retains 

several primitive f eatures; t he fin counts are hi gher than those 

In the ether subgenera of Payocl irua§.., be ing s lmi Jar to those of 

the CHma C·ctlnus} group of spec;ies; t he d-orsal a·nd ~at fln 

bases are sc:aJ·ed; t he vomer Is toothed,._ and the cauda l· peduncle 

In only moderat e ly e Jongat~• Q1 the ot her hand,. U has specia ll 4ed 

featur-es such as t he comp letoe s.epar at ia"'l o f th~ dor:sa f crest an d 

the skinny flap on t he lov'Jer J aw sy~hySis. tt p.r esumab ty aros-e by 

specializat i on from a f orm s uch as F>ay-oc H nys l·aur entq. whi ch has 
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Fig . 43. Hypothet tcal tnterrelationships of 

the species of Pavocljnus 
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·· · ·. Tbts ·W:h~ ::two: .inanos:p~;fflc:~su~·ener.a;.,, ,Euctm1lmtm . ahd:·,., . 

. §mlt;hittitlixs* -~t:e bi~trl}i -~p;ec J-a,t ifz~ct 'weed-dvie-U:ets.: -~n<'r .-rgfa:Jit ·: .. 

very: *'~ ·_pt-lmi ·t~v~ ~bar'aet ers~ fh_& :un ~unts' :~e r~u~itd,.;.: ttfle.: . ' 
•· • •' ·· • ' ' ' .. ' • •t 1 _ •· • .,. , .• .• •, :_,,, \ , •; l ,.· · r 

·se~t~. af::~ i m:inttt.e Jllnd do .1u;1t ·:ext~-· ·to· the · mt!<H~ · f ~~~ bases.,. 
• • • . ' ' "' • • ' ' • ' ., • . ! ! • ~. OL • ... • ·, • I ' I J ' • • ' • I : . • ' • ., ' : • ' ' 

·t.he 'V:~· ,ts. ~d~.f~at~.,. ,ahd,. the::e~()a~ p~ooocle. is verv .iong •. ·_ 
. ,, '' I ' . ·" ,. ,- ., ., ' '' ,, •, ; , ' • ; ·. , ' , 

t·Ot~ ;nu~r _of do:rS·a1. s()fr f"ays;; the nurruer ·Qf. -c~a~l .rays ls ·. 
, , , • ~ ,. :! 1 , • < ", • : , I , _I , , ' ., , , : • , , : ,' I • • • '·: " • ' ! • ' ' ( - : • • 1 ' , , 

euflat'"· lorn of. cr·~f. wlt'h •at t.ea~t tne f.h"s.t , t:ol}r ·d~s-af: sp:ines 
l 1 • j 1 • ' 

1 
' ~ > • , • ! 1 ' 

lturohted:11 an upturtted' snout·" and. th~ Javt .l~.e-th. n=~~uc~d to. Qr;e 
l · · 1 • ·' • i , ~ • ' • • • ' ' , • t l • I , 

r:f:IN.-,. -~ Joss ,of t.tre :l'J'omerlne :te'eth ·. f1n fil'€: ~bg~era F:ucomclrws 
' . ' ' .• '·' •• l' " •. l . ; .·•. :' . 

fl1t~95Bts~ • tc whie:h: t·.~e ~Peel~. ~;i !fgus ·C.S!YlU:h,j;ehl;h~ ') fJLepr. 

:wa5 refer-,rea. by Sm:ith · :t i945l •. 

, . The_ ,r~lnJng species, :coostH~uHng f~he <Subgenus ~: 

. -·£!.i!lp§,1 form a r€lathrejy c-ornp.act group:; in ooe .o·f t~:re fhJe . .s.1'ecles 
- I \ ! ' I • ' ' 1 I ' ~ 

· ;ths. Hn memb.ran·e is Jnclseo betwe~n,the ·thtr4 and ,'fourtft dorsaf 

. s.p?ne_s;, and 'in one .o·~ the s,pec.i·es,. P.avQ<iHnss: QtOh!Jl<tt.t~. :tfl~t ; . 
~- . . ;; 

' anterior dor-s:al spines ar~. low •. 

'The: thr~ f".emat:olng genera are rnin"or .gr,oups and. nave · 

~~nderrgona .lfttle ,-.or :no speci~·)tJon. I } i ' 

\,, 

.. , . L. ~~J~Prtigr.;II:JWs ,j.s apparently not .c.fose to W"''l ·of fbe_·oth'ef* 
~~ ' ... ;, . . 

: . ~ ., •. ~ 1 

·' j 

t; 

.,_/·":· 



g~n;a-a (seevhovJ~f:r#.;~p.pendhc .1\19 .·J:?ut, in ·th~ charaeter:.•of t~~ 
' .,. ' : t"- • '., 1 '-· 1 .' • f 

f.lA,et:i:or, part of. t"fle lat~ral. H;n~ ,a.nq. ,,n tt1~ t>Odv ~form. ~n~:- h:~'tt 
'.. • • • " • • • • • ._· ; • ' • • •• '. • . f _- -. ' J • ' : '-,• -.l '. ':. . ; • t •• : \, • -· ~ ~. : :.. : ' . .' \- • t •• • ••• .;• f 

of .tn~: d?J:'sat .fi~ .b~for:e, fh~ .. d!>rsa,t. :SC!ft r~.ys·J'J fh·i~ .genwa. !is, : .. 
• ' . ' ' . 1 , • ', ! ' ' ' .: . '' • •. : _!: • I • : ... " , '.' , . . ' ; ' J • '~' ~ ' ,. ' .'" • ' ; .' ' I ,. , . , _: '.· • ·, I ' . '/' ! ,. ., ' ,. • I " .. 

un.:'~qtie· in the :ct: in ina~, .att:hougb it <»rm:i1My _pcoor.s ,hl. tt:H~ .. 
' ~. ' ': . . . ' "~ . ' '. : ' ~:: . ' ' ' - . . ' ' ' . . ' ' .~ . 

c'•lb·i·nae, tt is d~.Tflcu:l:t f.o ~ee bt)W thts ·char~tr ff'lay ha:ve 
' o \ ,. o ' I , ' , ., ' ' ~ • ' • :. i 

0 
, , ; ' , • 

0 
< ! 0 

I : ' ' ' 
0 

< ( ' , '. 

:d~veJ:oped~ tn thf.s .cqt)fleetion u' is i·nt«estJng t.o note. t!iat 
1 w , : , 1 l' ' • ,' ~ ' , _, ! : 1 ~ I .' ,l , '• ' ' '; ' , ~ r • ~ ~ ' -

.,l:l,er.e ar:e v.artous. f~atur:Le$ whlch appear sca~~tGt"~<:l t.br.augh~uii , . 
• -, ( ' • ; ~· ,I • ~ I ! ·, ; , '. ' j l c ' i , _ . ' , 0 

I • , ' • I ; ' I •• I • I • 

'. . ' ' 

·th-~ <t:;t i:nids .in not v~ cl<>Sdy :t~~:rJatad forn$-,~ f.~amp:tes. are .. 
; ' ' • •· , 1 •• ', • , • I ; ~ • , o ! . · ; I ' , :' • ' • ' ·• : • , ; I ' 

t.he ftap of s'l~ln .on th'E't l<JNer J!!N symphysf$ devet,ope!! hl · :t;~ 
' •'. • •. '·· ., • • • • • • •• • '·' •• ,·. ,-' -t 

Spr:f.nger JSpr:illgG:r .• , 2954.., fi~lo• 'I l;t :fn PavodlnY§. m,!ntsl•fs (lis,• 
""' ' •• ;- ~' .. ' ' • f ,# > ' • ' .. • • • • • ~ • • • "~' ' ·., / .. • ' • ' ; .) ~ 1 ,; . ; ' 

.2&), ,ln CanceJJoxus byff(!}H.! fHg. 39), end ln ,ffiG!ffibers· of :the . 
. I . ' ; • . . • ~ ' ' . , , 4> ' , 

·..-e:tateta family Cbaenops'ldae, e.g.· qhaM2Qsl£t. ~·1:f:tpldpta'.§ltzphfgt~ 
• • , ' ; • • .1 ; ' . : • I . • , ~ • • ~ : ~ ,· 

·tGJt.bw-tl CStephe'ns"' J;963;, pl., f.2h tne·ret~uctl&n .of the·number, 
i 

of dorSal toft' ~ays to one i:n the P~racJ lnldl fHtibbs,. t952i,· and 
'' ' . • ' l ' ' • • :. . . . ') ' f • ,: ; : ~ 'I 

'. - . • . ..._ .. • . . ~ • • ' .. ! 

·of t~'e hook on the ,peetoral glrd!e.; so charaeterJs·t~le bf 'tl'ltt· 

'CUnln~" i:n the adu tts of tv1o t.abt'lSQm}n:ae~, A'j2'tacpet;enus er4map,':i.' 
• " ' ' ' ' J : ( • ; ' I . ,' :, - •. - ' . -~ - ; • 

Smlth and . 8e;.t_pcocteous .$n:!rQl #neat~s. sml fb : rsp~· h1g~ 1 :19;>81.~. · ft · ~· 
.ts·.,f~U.ltbat this ls st:r.ong ~.ev:fdecic:e.: fer a .ffi?llophyt~i:e .or·igl"n 

·i' 

. ~ ' 

...... -". .··.· 
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·.:.· . .-- .- .::-:·:. ;_; .·-. :·~·.·;.·~--;' ·)-.;--.!:_~:··~; ·._· _: ;:_::i_·: r- _-. __ ' ·r .. ~-: _: .:>· :~;·~·_'.·_:·: ~ 
t9 • th~ g~u$ .CJ.jnys ls·~ alsd ~apperfcf:a:x· Al¥ and ·may hav~~ be~tl•. . 

.. ·d~r:ived.from: tbe: ·th:.~ ·.t~e<slnil t~·.tti,e.~e••llke ·spee.i~s·<J·f.!fli~ys;, 
b~· l~s; ·o·f ·tne ~e;C:l·~~ and: ~d.tt'ic~ti~ns of1 'tne 't~t'eraj ·u~~ •. ·.· 

~.i~e· t:nk.:singJ•e ~pacJ"es_.· '£!1[!Qeorus b<t~or~sus .. ; . is 'the cklv': · . · · 
~9ei;H~~~;.··9i ~h~. Sotith ~f:r,ican' ·crh1itJ:i·· t~t.n~~ th~ ttre ·ntn~~: 
••• ·• . i ' ! ' '· ': .. 

' ~ . l .. : ' ' . . ' ' f ' . ' ' 

iltnb\vn eai!gC 1 inus .. .etof:!Jodus;y. which t$ ncOrma •.. ty taken. tv.· .reJatJve#y 
".- _-. ,-. : -, . • • • ' ' '-' ,, : ' ' ' • ' .1 •. 

I t 0 I / 

d.e~p: wat:et< beyond t11t:t·· llmlt.s o;; t:J~e ln.fratldat frfnger · it· n;!tght . ' . . - . . . ·' '. . . 

t>'e: :expe'c;.ted to differ' rnarkedily. from ·the· pr.ed(1minant fy .ifrtertlcl~l 

,ci':t1fid~~ 

i ! ~ ' i ' ' • .J • 

c·har~ter's.# a'lthwgh: the· pacutii'ar f9rr.~ ,of the. :tu~ad ·exr;Jude.$ 'tt 
! • ( • . . ! . : f l ~ 

from· .~il<2 direct line of des(;ent o.f any of 't.h? ot.her ·genera. \'fhe 
• / ' 1'1.: 

rarity ~f its ai:ngi~ s.~:ect'es .suggests that U has n.ot proved .as 
~ ' . . . . . . . . ' . . . . ~ . ' 

I , ' 0 ·:1 ~ J 

succes.s.f:ul as at feast three of the other' ·four gerH?ra.;.· CJ,:inop,prtr.s 
' ' j •• - . • • : .,! ' . . ... P:~ 

': '' I 

}'$ ;$Jso represented by a single# ?pp.arent l·y .rare sp~les~ 'but th~· 
k • ~ • • • ~ ' • ~ 

.Jn~eeesslbilHy. ~f .tfte,J;isua.J ha'bJt·af of ClJooP.OQ!S .. may c~li·r.ib:tite' 

· eoris.itteraoly 'to .the impr'esston ·of ·f'arlty ... 
. ' ' i : 

·.. · · ivnytm;H·oy~. nas. fel:ltures in common with both ftw®Hnus, 
• -~1 ,-.-~-(--. ~-·-.·_,, : .',!1 ••. ·• ,\. '.•:!i·· ;~.··;. ~---~~;· • 

. •and :ctinJJts., but i\t app.ear.~ .to have fofl,ovled .an ind~penden.t · ·pat:ter.n 
' . • ( . ' ' . . • . . ' -: . : - ' ! . ~ !": . : " ' : • ' [ ' ~ : • ~ : • ' ' ' ; ' .' ' • ' _J. . : ~ • 

· .(){evolution~ ~e ·~:ntr~it.t'EII1~ crsan:.o:f, the mal~ i~· ·:'lmH~· .tp th~ 

:!f~ fo~,~ ln the. genus ctlm'*s:o and there .ts ·~ vest:lg1a.J supra.... .. :~ · 

'Or--b\if.af .fentac.~fe; tfie characters shared wJ th . PWJ£1if;t.:.~§.. ai~$ ~tri·eih; 
t: 



.... 2~··· 

·thOSe· a$s.qc~~fed Wfth: ~(!}~.Pt~tion. f~·;~(i~~~~~vleH t:ng)~xi~'ten~e~· ·. 

· · ; · . · . : the ,other. t~ul)ti li1"e, ; ·th~ 'xen¢poo un it1 i ~ ·apf>ar·~t<t :y'. ll-~ve:i :· 

a·.:.~ ·~:er~.~:~;tlpt\. ~JU-hs.th~ i Cfl~l~nr; f.rom :a myxOd{<l-fike• an~~tt>r:# 
- . -' ; - . . ' . 

and.'the' high. degr~e :o:f sf)e(;latoJzat,oo ·pf :th·fs"g~.oup :~ugg~:t~·: 1 tnat•· 
th~ ~l~~9enc~ .~9t, ·:~~~;·C!Ccurr<~r:ear,y. ,,. · ts• ws~Uit~ io d~ly~ 
f~:.from a' form h~nd:in·~,.t~atQs.,eJ·~gatianio/ the :body ~~clb··.aS ·.: 

mfgt'lt :have .9iven rhi'~ h)· •:¢Hnbp9.oai.'an~ :tt1e ·~€e~.t-t ike_·;s.~c;i:es·'Of 

.C]'.~~:~ ... >. : .· : : .. /· .: _' 
.·• 

·' ..... ,: ,1 

' '· • 1. ' 

!,, .. ' '". 

, ••• ' j 

! \! 

~~ ' 

:i ·. 

!t: 

''" 'l. ·.·.· ·: '"";•;.,•; ' r' 

' ':' 

. ""·. 

' ' 

: ~ . •. ·, 

.i. ! t 
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: ·• 
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:' .. ; 
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.. ;;,.;~{t)w..· 

·· · ''t•atrl~ }4~: :~~tir.~~£tet~:u~e~: iit the 't.ons.Jd~~at1:ori· ~{ .~~~-~·~·1i~u¢ 

·. ' ~ 
. ,l .·' 

. ' . I ,I.· .. ; ,, - ., -·•·.·· ·. ,{' . . '' 

. . : . . . , ' I' . ' · .. · 

· · ·· '·:··_ '··t:rimt:th,e\~~fti;on. ··' ',- ·:. 
; :,..•: (I ,:;' : . ' i' ·!l I' l_, '' ! ". ,,, 

·Pt~.eQce at~: .aa$enc(l; ;ol -scales 
, .. , . ' . ' • t' I' ~ I ' . < ' ,' I ' ; ' ' 

, c' ~ ' i 0 

•' 

' .. _;_; .... -; ,. s ~ < l • : I i. <, _\ } "', , 
.: .,, 

. ~~!Jr~· ()f -~ar~n.9: en, ~?~. ,, .. ; . ~~~~: p~t~~s·: ~~ ~h~,ek· ~nq· abQv~:(op~1:-e . 

. :t)~~e. 9•f·.$¢aling. ;,n ·me~J~ti. $eaf~S 00 do.tsat. C'C~Ucl,al~ 'a~d 'anat 

. . . . . 

Af-.r:a1\gemerrt of. jav:.t 'teeth 

Pr·esmce or absA:!riee of· t-eeth 

on·vomet;· 
.... '' ; •. 

; 
} ; ' 

. ,' ~. ' 
..•... ' .. i ' .· i 

'A.ro•v of sma:r;, <teeth behlnd ·f,f"tmf 't'fJYJI 

Posfttqn of dof'.sa'l .f111 orlgltt . over hlnd ·mat"g1n o.f preoper:cje 

fi~~snt of anterior d~rsai 

spt~es. 

f 1. 

· Fkst thr'~ <Sor~ar spine$ hi~.eJ::·. 

than 'SU:Cc:eedtng sp\fn~ 

lfl roerrtb(ane b~i'!Neen t.bt.rd and ' Notch h1 membrane absent 

· foorth dtrS.ai ·.splines 

so- 40 

. ...-· ..... 

.... ;: 
. ' ~ 

· Numb~r ·()f' ·anal -rays 
......... ·'t 

,, ....... 



. rable .14 lP:>ntrntiedt' -···· ··.·. '· . 

. ' . }/ . 

\. ':. 
,;'. 

.' :. . ; ~ 
.·. 

. . . . ~· :I 
. . . . 

J'~a"lmi t h1e. coridH .. ·I,~ ,' '.: · 

oeveiopmen t ·.of :tfil,;d' p'efvt:~ r~v· st.~:t ~. ~equa.i: ;to- Qttie~-;tWo·_ ~- ·' .. 
~ : ' •~I I , .1 I : ~ ; o ! <'-< ; , ... ~- • ' 

Wr.'ratJg~enf trr pos,t:~-1:~ JlU·t: .. Sh«·t separ&t~ hor~z.onta~ .hl1'>~1s 
'I ; 1, 1'1 1 0 

wlth a pore at' eithet end 
. .· . . ~ - " . 

Arr:angement · o,f :antet.Jor,. :p$"1'. 
. ~ ' . . ' ' 

Si'ng·le por~ Of)en·ing more, 9f'. tess.: 
. ' . ,-, l' . 

' . . . ) ' J . ' ,I 

. ,., ~· :. t ; 

I ( ; > :, 

Sl~pfng to mou~b;; not upt·!!rne<l . 

. ' 
•. \ .. 

• t .I 

; . 

' .. 

. . ' 

•\-

' .... _; ~·· ,.• I 

·· ... -:-·-· ·· .. 
J. •' 



: ! • ; ~.: .: . . ' • ' ' . . 

As ~~~ :b~ s~n f;~m :f1lg~,. }:~ fh¢ ,C;) •lttidae ar~ ·a wtdt!SI#t-ead 

tamis~··acc~r.ri·n9ma1nt:~ ;hi:·-tfie.'·trc)ptes~ and in •:tn~ :t~$1-c:H·e',~esl.:ons 
; ' ' . . ' , . ... ; ' . . . . . ~ . ' .,[ 

; ~ : ' ; • '. :;· ~ ; ' 1 t' ~ . . ..: .t.. 

.of· .tn.~ south~rn · 'tle"'l~P:h~re:, J"t~elr ¢e.atas.t .oc,cur:r~rice ;i.s Jn t.he 
• ' • j . ' ' ' ' . 

: . . , . ' . ' 

tropl~ ,0f: centr:af .Ainffl",J.ca1 ·and th:l$· regiQ{). Js; Ut~ri$f.ore .~sld¢red 
'. ' ! . • . . . ': . 

to be t'heir, ~entre ·of. or.lgf.n ·laubbs,., ':1952; Spt-lng·oriP t~tH. ·l'b:e 
- ; ! ' • ' '' • ! t: ' .- . ·. :' ; ' . ... • . ' . :~ . i:. : . 1 ·'. . ' : '.. . ' ' ; _,., : • _. . ·. : ; - l . 

SOutt)IHrlcatl and 'lf.id~AtiS"h~'Ci~·ian ferns l.'.ll"'e aU .·\dvi·paroos an<t 
. ~ : ' j • ! . . • ' ! ' • • • 

' ; ' -~ ' . 

cons:f:aeroo hi) 'have sprE:ad to tttose r:e:gt-(lt}S ;fr~ An~ica $00'Je.,, ·: 
. '. 

tJme·aft.er the '()tlgin of' .the gr.oup. tlost of the ~<Lin:ids of ttl&' 

Paei:Hc ~oast pcf AmerJca and aH. the :¢H·ntds ·of· the At lantlc 
. ;. 

c~ast .. of .. America. b~long ·h> tt:e ~tore 'primttl·ve .. s~b:faml·ty;. ·t~. , 

t.ab·rtsan'inae. l'l't~ subt:rlbe CaJ:t-f:eHntnl# whh:.h HUbbs 1·1:9!521 
. t . ~ . . i ; . ' ' 'I -. • ' . ' ',.: • ·, ;_ ' • ! • ' • : • ·' • ' • . ' • . 

e~~tder·e<J to be tf:le,roC;st .pr;jm'f•rlve o'' the labr:isorninae,,.: ls: 

~ppar<muv .conHtre(f to the Pat;iHc «)ast o·f South Amer.t'ca. 
' ' ~ . 

the fauna o~ th~ Paci£J~. ~oast .of ~i~a· is eons:J:dered: to b~ 
one 'w.l:th';Ulaf of the Atlantic. :rh~e was .a ·canmunlcatlon bett¥een · · 

the two regJons untH. ~tate h1·tne· t:A1oGelle ,peri«J .• , and the ;faun'a 

.of the ·w~t c~~t .of Amer-•.ea has far ~e et<Ement·s · in coinln<m· · 
. '. •'· ' . 

wtt:tl' 'the eeester-n .Arfleri·can coast tn.an ~VIi··th f'oty.nesla and th~ .tndp..;., 

?.~cl.fh;;. (eglon, wi !h tnhose fauntll Us. afHnities are extreme!)!'·' · 

. weak .(f:kmaJl\1 19!)31 .. The f-amily Js th~s c.ons.r.dered. to nave ·orl-.. 

gJri,ated in ··the CentraJ Amert\?aO r~glon and l·o nave spread · 
... 

fr6h! :that .regtorh The most lnt.rigult''9 probJem ;arising fr.em th;t,s·, ., 



. . . ... ·. ' ' . ., . . ; ~ 

' . ' ; . . 
I I ~ , ; ,' 1 ·~ 

. . . · . R9s~biatt }t~$~)· po:i:flt~ ·~t·, in ~~n~~t.1~ i~~~~~h· t~~· , 

~trons '·tend.en~y 'to' ~4~sm of. sfl}a~J · fJ .. snes: o~ t.f!~ ·awc·~y · ~H~t~.oral· 
'. , • : 1 ' ,• ·: • , , ' ~ , : • t J • , . j • ;c ~ • I I i r ' '. 1 ' t I ! 1 I' < , 'I • • , 1 ' ' • : ~ 1 • ' ~ ,.' 

z,otti! such. as eJlni4:S,i th.;lt the roobi.Hty of such Hsnes ts usvatty 
1 . : • ' I ; j ' ' ! • , ' . I • :_ I '\.. • • • .; • ' • ; I 1 1 1 • , ; , ' ! . , • . . / ! · 1 

;. ~ , : , ~ ; 

··ow. i1'ost .$1naH 'littora .. ~·. ~iish~s o·.f roeky, ~hor~ ar~ not str.oog. · 
I ' ·• ' ' • i . . . ' A ., • ' • ' ! I ,' • ' ' t ~ : : '. t"' : ' I ' I ~ I ' .. ·, ' \ 

· ~ , , I I l 1 : ~ 

5\vin:mers. since tl'ley rely ·011· con<realmen'f' :rath¢~ tban speerb fot 
·,' ,· , • \ I , 0 . ' 1 ' 1 1 '. 1 • • j 1 1 ! ' . 1 ~' 

both prey capture end. avo;i,dance of fi.eaatorS .• ~'any t hlc•iudjng·'. 
I I !. , , , , >, 

N1~ cHnh~~:H have lo~S·t the.it a lf'.-t) t ad(i~s ar~d there;f~e have a 

tendenc)' to slnt< lf. t.n.ey. ,are no.t ·mov:ht,g~ which .F~Iudes p~$~v~· ·. 
' ' ' ' ' ' I, i ·· ,• f ; , . • · I , ' , • 

tr~~~.port by currents . .a;t !least :in tn~ aduH. stag(.~. In addHion,, 

·t'iley are ·oft en ter:r ltor hd .. 
\.' · .. ' . ' .... 

: :ROC.I()t .· snor~ iar:e o.r. f"~li!t'i·ve1Jy, ':low: ;Qccurr~. and: usua:ny 

occur . between sandy str:etc'h.es .• ~ ·f"Jsttes o;f the tr:Of;:ky i?.flQJ"~· ~st . . . . . ~ ' 

MSur~ fhat the:ir youo9 w:UJ; .reacb. sua.~·l(; :h<lb:t!t·.ats.. Q:t~ •• ~ .. ay . 

. of. -doing th,fs mj_gAt be. fi> proquc~ young with :a. h~ng :t)elag.ic. Jarvtil 
( . ' . ~ . . . . 

;stage· :t<Q ensure fha~· some wHl. .reach .. rocky sbot1&s., b~t ntany YO'u.f19'. · 

-m.tsf· 1Je. :Pfoduc~ to ,compensate fot those vm i.•Ctl w.i U . t.r.wH~bly l>:e 

:st<~ep:t ··ou·t to sea, or. Qfh.en"Jis:e :l;esi; :and .destroy~d- F·or .smaU;; :fl.sh 
. . 

th~··produc;Uon · of sufHel~nHy. iarg.e qu;~nt U;h$ oJ yout~g: ls not· , 
' . . . - . . 

p~y$''tha.t,Jy possibte; w.asfage of y-oung Js: av~tded instead by: the. 
- - . . . . . . . 

. d~ve46pmen't; of a v~ry· short ~tag ie Jervat !S't·~ge so thti:lt. t'h~ ".· .. . . ' . ·-

. ,_. . ' 

·matl:re aeveldped. :;n'l:us. not on.iy is·mbqH;y r~$f:.rfo~t.ed.J'h··'NH~., -.· 



adults .•. but also ln -the JuvenHe •stages. Uttile work has been 

done on -the reproductlm and <levelopmen·t of t'he cnnidae.# but 

~most. of ·those wtdeh nave !been studiled have attached 9ggs and. 

·very short. pelaglc tarva:i~- s.tages_, and the South. Alrtcan and 

;tn®-Aus·ttaUan forms are vtvt,parous. · Neverthe·Htss. the faml.f'y 

1s ext:r.~ty w~tcifespread. 

tnere are 1'hr~ •majo~· p~oM·ems hl the dlspers.at -of the. 

Cllrddae. Tbe ·Urst is th-e occurrenc-e .of two 1abrtsomtnlds in 

Wes·t Africa,. the second is ·tn·e speoiles found 1n tne Mt1dUenrar:tean., 

and the thi:rd ls the oeeur:rence of Cltnlnae h't South Amerci.C&; 

Sollth Afrl~a, and :tne Austraiasl.an: .reglon. 

L@btfsomus ;nuc:hJoJnn·fs. CQ.uoy & Ga·imardl ·occurs on the 

:tt.opleat· At l ant.h~ coast of Amer:.l·ca,, :ln the lfJEtS;t h14l·esc# t:he 

:Mad.etra lsJands;; th~ C.mary l~ l•ands.,; th~ Cap~ V~rde ls.f ands4 ,. 

and fhe coast <>·f troplca·l West Alrl~a .as far south fiS Arrnobon· 

Jslan~. !§laeootenus· .a·fr:is;AAys_lCadtmatl has bee~ _:reeorded· from 

Oakar, Senegal,._ ln vtes:t .Afri~a. Ste;J.n:ttz ·U'9501 q. Hubb$:..,. ,J9S)l 

bett~ed t.ne Oc:cur'r•ettf:ec ol .Lab(;lss:?!!Ns .n~,ctdpJnnls in West- Afrii:a 

to ,(lat·e fran the time .of. 'the Tethys Sea. Hubbs ti~~l ·dlsagre~(.f 

WJ'th ·tMs. vlew:. ;because he ~onsider~d- that a s:peeles :could not 

:for· so ;J;ong remal:n Ul)dltferenth.tt'e(t on both sides. •of ·tne A:tta"tic:., 
. - ' . 

and :he sugges·h:~d t-tJa·t the taet that ,~abrl§9!15s .·nelsf;nnb 

app2!tcent.ty• -h.as .a ·r.atber ~onger peiaglc tarva'l stage than ls 
' . 



~~~~·'~ 
A.t;htrtt,i~;~ .:~ev~rl· :the sp~t<E!S· O·.f .·~~aJ§ec~mu~ app~~flY: ha.~e a 

P£1r.t:~i~t;tf'ar:l.}f' .$1l()r:t ·;:faf'v~l <~tage :fSpr;~f!'ls~r,, (f95tH;.• :·so :~:h·iQlt ~th:is 

~tVQtild· ltcit· accQUn't··fbr NH~ .oecur\ren~f:l' .of\ \tfatacS!SitSIUs .. .afrjcafjus 
• •• ' ' ' ' ' • ' • • ' • ' • ' ·-· • ' ' ' ' ~· ••• '. 1 • " • ,.; .. ' • • •• • • • -· ~- ., • • • ~ • • • ,· • • • •• • 

·:·i:n· .SE)flega,t,, ;.i',f· ;t:t: :is ·to;fl,c;BUy.:assumecr ;to be: ;dE;lr:tv~ fr~ -tf\)~ 

.A~r:te:en ·s~~~~$ :of .!A't§qitoous• .Ar:aml:l:c.::urs:<:ii9~1t.· .t,27:,:.·t9,4!t: 

<te:sctl~d· :afp~s:'U·.·:~·pe~i·es. w;h:icb bf;! :S:afted. J..at!r:-l~s m:onuctdsfmds 
• ' l ' ·~ • • • • ,. • • r • • ·,. • · -• • ·• ,. ,. · •,. • 

;-fncrr, ,-be :~iqc·e11e. t~_ethysJ d~p:os;-lts; .o~. A'~'e:r~~· .HE! .referr~d lt to 

.'t.·J\e,t":ela;t.lvely. $InfiU: C;~·tegory .qf: ~dlt,E~~r·~~i!n ifRSslt. ~peci:es; ,ba.vins 

;the;f,r 'm~i.~ ~:ff:~n:i.t.l~~ wl.th .~the :ht{Aa .o.f the At't~n.t:t~ .~~r.·~~;:~.,, _. 

t9~3:t• The ,occ~rr~n¢:~ J~ tbe, ~tterr~n~a.n· ~etn.rs.:d~p.osU~ts; of .tbls 

:l~;;m .sugges:ts e T~thys ,:er;oss:l:ftg by ;a .. ;J.a~~l$0lll;i.~;ld:" Spri~s• ~·:t~StU 

po:l:n,tG<J ou:t the:t :the .• m~·ilod wh~r'eb:y ·t.a~r~s~fnJds tqJ;gJrt Gf'()Ss 
.. ' ' ' ' 

' . . . ~ ' ~ ' . . . . ' 

:open expl:llls:es of s$!a~ wh~'t'h'er dur~.ng Tethys or pres~t times,-
. . '. ' ' . ·,. . 

:!r-emaii ns Wel(pl~.fn-ed,.. as does the mechanlsm Wht?reby · :Y,br:!s<!!J!S; 
. I ' . • ' l . : . ' • ..; .. • ~ ,_' "' ·~ ~ ,, • 

;tNcblQinD'ii :has .:r:em~l.,fled undl:f:.f~:ent:.Jated on :both .s:ldes o,f ·the 
. •. . ~ • ' .... •• • • • • 1 

Atlan.tl.~il .. q~~~s \tbe c:ross;tl)g Jllas Ve,''t :r~~~.;e Whe:t~· :f..ne Q.r-oss.;ng 
' . 

f>,f :t;be A'ftan.ti'C ·tQCJ( P~fH:.S ;ln re.t.hys qf' :in .:r:eeen,t ~tjme:;, ;t;t :Is 
' . '' ' . . - ~- ' 

l ' . • . . I 

x.:ons~·d~d ;to bave ~een an eastward. ,c.ros~l~:g frQm :'"\mer lea to 

fauna .of Amett~a ;fav0tlts ·t.hat ·reg>f.on as a centre Q.f orlg:fn ·for . . ~ .. . . ' ' ' . ' ~ ~ . ''. ' .,. 
the group 1tttibbs#. 1953; :spr:J,ng:er~ 19~8!,. partlcularty a$ the 

• • ' ' ' 4 • 

'. .. ' 

tabrJsomtnl~ to which oott.t .A:·frtean 1spe,;ies b·e.Jon.e# are c•nst.dered· 
, I 1.- ·: · • , I 

to ~e the ·f&sS .primttJve ,of 'fhe ·twb· subtrlbes ·o~f tne ·Labril:soml4:h . 



tbe .... {;: -prlmitlv-e $ubtritJe~i cal fl~li1ftnl,: ihLeQilHnttul t~ the . 

Pac1·fl¢'· <;oast cf :$outtl. ·-Aqjerr~a-~ .tr:fubJ>~;.· t9.5:.)1 .. ·. . , 

' ; l - . . ' - : : . _' ' .. ' '' . . . • . . 1 ' .. \ . : ; • '. . . ' . ' ' . ' : . . ~ f ' •. : • ' ' ' • ! ' ' . 

. aigia:iltys 'U~hs$ot· m:ts:f ·remain· Qb:Scur~i untH ·mor·e· ·;s k'rioWti:·:o'f 

·~ts ·~ffinl't-1~.· ~t ~pr~:eht 'i·t· :is:hot even 'po5~ibl:e·h> ··~l·g~:.::: 
··~' ._,; ·: ~--' :.,. -.'··, ~ -.;; ':_.;.:::.: .. ·, :_._,, .... -,. .. · .. ·:; ... · ; . ,··: ·. : .. · ·._ .. , . ' 

H to a sabfarnHy;;. u· app·ears to be ,Of-,e Ol-tne·CU-nlnae· .,.,. .... 

·sptte.'o·f·the· lack·of· ·-a ·heo~~JJ'ke--ph).ieet'ioo 'on the·:peet~rat ;_ · 
• ·• : • .• ' • • · .' ~ • · '. ~ • ; -

1 
' • ·, • I . . ,: • ~ ; , - . •' ~- ' '· • r'·.·: .. 1 ;. · : : · ~ . - • -· :. ; 

glrcithl-. H ·this is ~~ vJe l'lllSt postulate a north At·lanfh:: · 

'.· • .• 1 1 f. 

The CJ i'n.:ina«J are .more or ;tess con.Uned to t·eff1.',rat~ 
• . • ' ' • • ' . ' ~ ' . ' • • • _I ·, 

• ' ' !' ., ,, 
waters IJlg~ :J *. ·Thel:r· w'i~e dlstr·J but I on is r-emarkable,• con .. 

, . '• . ' . 

. ' 
. farva1; histories,,. and one of t'n.e two trtbes !is· v.Jv,lpar®s. 

' '• ' I 

Furthermore• ttH~ :MyxoGldt, whlc'h ar.s cf,~.art·y t:he ~mc'St primltJve 
' ' ; ' ~ . ~ . ' . ' . : . ' . .. . . ' . . . ' 

:group* are conn ned t·o th~ temperate waters o'f th~ .WE!stef"il.~ •. or · 
• ' . ! • • . ' • . ' :. ~ . '' ' • • 

.Pac:i ff.c, .. Amer~·<:an eo-as.t. ·the . most .spee'taJ 'l z-ed genus, MJXO!#:&§, 
. . • " . • . • -- i '· ·, 

.. . . . r ' 
occurs in th~. tl:mlpera:te- wet~ .of eMile .and 'Peru., wU.n on:e 

' . . 
species ~E~at:bii·n.g the Gal'f.apago$ l'sJ:ands .ln the :tropics an--der·· •· 

: , 
' . ' 

. '. 

b¥a'tt and Waiik.-.;, ·f963l •. l'be other two g:enW"a have ,th~ir centre 
' : .· . . . ,-• ' . 

-o·f d:i·s:tributi-oo ·on the tmperEJte -co.as$' of Cat·Hornla. •HUbbs . 
4 : ' • • ••• 

c J·9S2l ¢cms:id~r~.d that .the .~M~Wrl:can . tiiyx~·tdl ·99Ve r ls-e to · t:n~ 
'•' o ' L ', ' •, 

Sooth A:ftlean CHnitd, whic:b theft·; $pr"eacLfo the lndo-Austf:',aflan 
' '' . '. 

•. ' ' I 

f"&gf-Qile · :ff mJghf be ISU_ggested tflat f'he r&riC&.:sf.r:B;I m)fXodlds fl'llghf 



eq11~lly hav¢: re~hed IWstr:aJla~ .fh"$tt: fr.'Of!l~ the ~~Hie ooa~t,:'S)f_. 

~rt¢il:#'·'·but .tn.f.:$ :Js most,unJ:i:.kety . .t',.,slf)e·~; !th¢;~a$tliJrn eacH::;;e.: 
' • r ' ' • • ' ,. - • • • ':- ; ' ' • 

:tJs ·'kl'lONn to be a~& ·cef'~eetl~e f.)ar.,~hlF.·'tO. t~e .m~gr~tlOJ1: ·~f .. 
, \ ! , < • • t; 1' "•, I'' I ·' •i I 

any e~ti.n,~as. frOm t~c:af:'lt·i e~ s~il:~. ·as t{tir.V.ail :·o~twee:.n: •the: G~l~ : ·. :, 
: 0 , , o , , I .' ' • I !" • :· , · ' ! ' • , 1 ~ I o , , , • • , ' ' • , • ' • I • I 

pag()$:• 4Sland~ an~: :tb~ .. Au:Stra_H'~~ r-&_gi,oo $U!Jg~st~. thal. :fh~, 
0 ) I, 

0 
o I 't <I 0 I I •·• 

· · ~~ 9f.der; t~ m{llke su~h:·a w~$*~th; mlgraUon: today:• ·rhe 

my)tod'f·ds:. ~~ou.d :tra~~·. ·to r~nd: CaflE~ .. Horn to ·reach 'the :.if(ti.antlc,' 

Wflf.Ch would not .o~l·y nle:ar\. ,f!l rath;el"': j~ngmigr:~tion# b~t woOl(!•· ,· 
I o 0 ,·, 1° 1 •• ,' 1, , I •-, .' 

0 
,' ,• 

:tnvo1t~~ enteri'ng wat:et, ~onsldetatU:y e:o,Jd&t' than' t.~at. ln ~vni¢h 
1 • • , , 1 ~ 1 " . '· I .. I l ' , i 1 • I 1 o • -. ~ 

cHrlids .usu·afly occur'; th.e Ci ln4·nae ·are ~ssen:tla,py ·a w~:rm;.. 
I' i , 1 I ·,·. I , : , 1; \ I •' 

t~erate :group and a·r.e not fbund· on· the :coasts' of Pata~gorila, · 
;· . ,' • } ' 

1 ·~·;' ' . 'I' t 

th~ islands of ·tf'le soutf:ler.tJ ·ocean~, or sooth~n. New· ZeaJ{md •. · .. 
' · • ' ! I ' ' • 1 '; • ' 1 

Howeveri~ dud ng the T~t oee.M~ 'I' here was ·a gap· tn . ·the Cen:f.f'.al · . 
" ,' I l ' ' .( JI ': 

Amerldan reglon v~hi'ciJ allowed frio~: pas~Sag~ ·of fauna betw~ea 
. . I I ' • . ' . • I J ! : • . • J. ' 

·t'fle eas·tern. and west·ern American coast:s~ \vht<:h aee»unts · fer· 
I I 1f1 I; ,I 

. . 

the c:¢nsid~af)le afflnUje$ .of the' faunas. o:f thl! two :regi'o-.1~ 
I '. • • ' ' ' ' 1

• I_;, I ' 1 ,· '' ; 1• : 

·today. ''fhis eomrmnicatlon flhatty e·t'osed- tit the end of the · 
• · • . • . : . · - · ~ : , . . · --, ·. _ : , , . ·. ._ . ' ·_ : : : ; . . r ., ~ ~ 

Miocene perl()(f. ,~t ~ee~ prQbabJe# • then, tna, the:.mlgratlon 
. . . : ' ' ' • . ' ' ! • ~ . 

·Of th~ ancestors of the Cflnlnl'. ff'Om AmerJea across :the At~ 
<. ' ' ' ·! ' . .- ' . :I·.-, I .; 

lanHc taok ·,ptace ourhtg the Mioeene period.,.. thrwgh th$ 
• ' 't ' .·I . ; '• I , 

CentrC'1 Aril~rlcan COJfllllVnlcauon. the time whteh wouid pre.o. .. · 
' 

1 
; , •, I . · • · ' . , ' r ;·.· ! : 



.Af.~Jeet~· ana Austf'allan genera and .spt~JCles .to <tevct:op 1:em:ls 

fur:tn~ support to this pto'babftlty .• ~. 

On· :f.he ~'tern Amerlc:an coast tbe extent of tf":¢pieal 

·<:~ndUlons af preserrt ls 25° ·north and ,r;l' south.,. as opposed <to 

3~ ·nor·ttt and .'Ml' south on tne east :c~ast., owlng .mainly to tht! 

lnfluene11! o.f t.tte :$old fleru ~w-r<mt ·wM.eh fh'Ms ~P the west .c;oasf 

•of Soutft, Amet"Jea tRos~nblatt & Wa:lker,. l965l •. tf. ·~ond.ltlons were 

:sl.mnar at tb~ time (if the JVtfocene conmunlccat.fotl, the llly.xodhtl 

w~ht ·hav~ OC¢ur't'f!!d on· tbe west ¢oast sufftefently :<:lose :to the 

Centra) Amer:l<::an •gap ;fO pass tbroug:b :it. OR r,ea@llng ·the ea$•tefn 

·s:ide~- 'they wou:ld have to ·the nortb end ·south. ;a consld~abte 

st:reteh· of tropl cat coast :undcer ·t'he :in Uuence o.f warm 'Cut'r:ettts 

to traverse :be:fore sultabl,e te~ete wat:er could be 'r~e:aehed,. 

However, warm wat·er· .ap,p:arently presents tess of .a berr;i,er tc. 

·the dhipersal o,f· Cllnln'ae t~an <toes very .c:oil'd water',,, slnc:;e ln 

:tne .tndo--AustraHan' t'Ei!Jl1Qn ·non·e ,of tne CHnlna:e ·oceur south oF 

Jasmanll'i:# but two have become estabJI,sbed b~ the tro.ptcal 

,ptliHp:ptnes.. it ls probab~fl! tbat the .myxodid-s spread a1J'Ont 

:the ea.st.ern Atne.r·l'can coas:t aild t'eaebed. t·emperate wat·ers $Out:n 

·hnld poss~:bty nQr"tb t (# tne ft'~plCS . .; but conditions may not nave 

been .suhab·:le tor thflr •tabHsihment there, :s'ince none ar:e 

knovm' to. occur along the t-emperate ·east coast of America new,. 

·on reach.in,g the tsnperate waters of ·eas-tern S<>uth Amer1ca .•. the 

sou;th Atlanth~ cir<:ul:ath:m would ;favour their <tispe.rsai .acrQSs 
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the Atlantic to th~ west coast of South Africa, which ts influenced 

by the cold Benguela current ln .nuch the same way as the western 

South American coast is Influenced by the Peru current. From South 

Africa they presumably spread to Australia, where a few specJes 

have entered the tropfes in the Indo-Austral fan archipelago. 

The mochan.Jsm of such. dispersal of virtual ty sedentary 

forms fs of course stiff unknown •. Ekmen Cf953) stated that the 

cnJy conceivabJe method of dispersal over long distances for 

forms with a short or no pelagic tarvat pertod ts by attachment 

to or entanglement ln sea-weed. He cited two cases of wide 

dfstrlbutlcn of viviparous ~~1AOderms which he considered 

could have occurred In no way other than by transport Jn see­

weed. cne ls the brtttfe star AmphJphoUs squamata CDella 

ChlaJe!, which occurs from the Red Sea to South Africa, Hawall, 

the Society lstands, and the west coost of America; l·t atso 

occurs at the southern tip of Patagonia, Indicating that It 

was transported around Cape Horn; Jt Is obviously far more 

eurythermlc than any of the Clfnidee. The other is the star­

fish Astertna e:xigya flarMrek), endemic to South Africa. which 

also occurs on the hiland of st. Hel.ene, where It was apparently 

carried In drlftlng material from South Africa by a branch of 

the Benguela current. 

The transport in se~ed of the myxodfd ancestor of 

the Cl fninae Is not only possibje, but hfghfy llkety, slnce atl 



-~t~-

of the present~ay Mfx.odtd·l. occur 'ln we:efjy f>OOls qr: even tn 

lk:elp.;o;b~ds:. lt. the ha1Ht~:kof ·.the .sou.th Afrlcan wee<J-dwe'I'Hn~l 
'. ·- > • ' ' ., ' 

specaes ar~~ :anything to judge· ·.f.rom.~ :i~t vJould .be qu:tt.e ppss:ib;le .. 
. . 

for 'su~h a flsh., or· s:ev~ai' such .Hsh;f'. t.o· Uveo f:or qu.J;t·:e .a tons 
• • ' 1, 

Jlshed ··itl a new ·ar~a :'if •contU~h:~n·s ll'Jer'~ suttabl'G' •. Jt a large. 
' • • ' ' : 'l ,· . '. ,, • " I •• '• '. '· .. ' 

t>un:eh of: wee4 ls r'elm)ve(i from a poGI: ;focany H ls usu.al to . 

find at: least one \cl,:nJ.d. 'flrmly ~tr-.ench&d Jn tt. n ls .thus 
' ' ' ' l • ' . 

far mor1e ·1t•~i?4y ·t:bat .th~ :S,pread of. t~e CH.ninatll was accQmpflsbe4 

by .cnan:oe: trfJinspot'f . in s~e..w~~d. r:atner ttt~n. tty transJ?ort o:f 

larval stages .by ~f'ii:"Ents, part~i~ular~y as. th~ anees·trel Austra-. . ~ 

·U·$. f.()f:'.J.nS :were :prob~ty air.eady vlvlparous. Th~ S'p_r--~ad :of 'the .... . . ' ' ' 

labr;fsomlnlds- to West A.frtea ls not :nee¢ssarl &y l!:lXpUcabte -l:n -the 
. ' . . ·, . 

. Finally lt may be sat a that· dl:lrfn51: pres:.$'lt .t!fmes. ·there 

ar.& a·t · 1~$St two <ret.or:ds CJf ;transpt7r:t :Of e Htttds over a ¢qns lderab~le 
'' ! ' ·. ' ' I ' ' ' ' • ; ' 

~ist.ance hy :ships,. afthougb ln ·B"flf,tb~r cas~ dld the transpcrted: 

~~eles:'i>ee~e ~t~t'lsbed ln: th~ n~ are~. The. south .A·frl~M· .. 

·species .~lin:usria:w11·J$: !faarn~dJ ~as ·f:trst :~escrlbed' ·from a: 

·speo-tman ;ec'()veteq .from among$t !barnacles ~on a shfp•s bott.Qi'n . . . . . ·. . . . ' . ' 

.at Slmonstown ln Fa;ts~ Bay. Cape P~ntnsula .• T'he range; of; dtstrJ..., · 
· • • • , t • · • • • • , • • 1 • ·. , ~ , . 



I : 

' . . 
l I l ~ I 1 ' 

in t9J2 Fras.~t-.-.erunner (J§~·tbed a :spe¢les -of· ~H<n.ld:1 ·. 
,. ~. • . • t 

,;Pijr:y:if;titJls; sei,n()su:S. F~as~r-BV'UA;O~$,~. lrom a' s;ingle ~peei-men' 
' 1 . ~ ' ' • ,. ' . ! ' . .. \ ' . . . ' : i • . • ' ' . ' . _:_ • . ' • • ~ . ~ • • ; \ 

r~over.ed :frQill the s,fl:mlii~Ch •Gf a .f'f'$b ~.aught i,n~ the mout;h of. 

·t~·e 'Conwav· fd'V(i!f'.;., on .. tire ·¢oast ,~f ~r·th WaJ~ •. ·No ¢i ;in:i~ \~~ 
: : ' : :- f , 

1

0 O : ,

0 

: I • , \' I • , ' 
0 

• • < • > ' ' • ' > • ; 0 0 

. p.rev:h3usfy ~or· .s.t,ibs;equ~.ntJ:y.r·®or;d~<:t :ftom ai-ltis·b w~t~s. ~ler: 

~c:a9saJ·l~·Htled :the·s:petJmet. .$.' ·st~tbmonot~s. st;fbl:l tt~~~n· 

~• :•t;~Shl~ whi.:~::n' oecurs· ln t:hi!!. We$t 'Jndtce$ •. Me s~gsest.(?o· that ·tne 
: ; ~ 

0 
, : t ~ ' : 

0 
I 

0 
; ; \ 1 

1 
;· : , ; 

0 

, j 0 \ I I ' ; , 
0 

; 
0 

I ,, • 1 : ; • ; 

0 

·speelmen .f:tllst: have b~ ·tran~rported :i-n th·e bt:fge.o4'Ja.t~ o:f: ~ sibH'> 

fr~ ~mud,a. t<) Eh9l~nit,. ·rhe· ·speehn~n:was' ~esumab:ty et:hre ~e~, 
d;lsctt'srg~d· from til'$' s:frt;p 'u: Ji·w:all> stfjt td:ennf:hg,.:e af.t<»". 

' I • ' ' 

·be·tn·g eaten :t>V- anc0ther · f~f.~h... tt t·s clear .from .ffi~se c:ases that . 
. . . 

t+' •~ posstbte' f.or· e~a-inl~ to sut'vlve· :Passive transport ov~ . . . 
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spots on preopercle, and usually four in a straight line along hind margin of 
opercle. Pectoral base dusky with several dark spots. Dorsal fins dusky with 
rows of black dots forming bands. A large black spot on the membrane between 
the fourth and fifth and the fifth and sixth dorsal spines. Pectoral, pelvic, anal 

.and caudal fins dusky. 
Head, nape, preopercle, and opercle naked; pectoral base, prepelvic, and 

belly with cycloid scales. 

FIGURE 2. 

Diagram of pores and papillae on head of Ctenogobius saldanha (Barnard). 

DISCUSSION 

A re-examination of the type of saldanha shows certain errors in the original 
description. The outer row of teeth in each jaw is clearly enlarged (not villiform 
throughout); there are I I series of scales between the first anal spine and the 
dorsal fin base, not I o as stated in Barnard's description; and the bases of the 
pectorals are scaled. 

Smith's description of cloatus indicates the following differences from 
saldanha: strong development of the pelvic fraenum, absence of free upper 
pectoral rays in his specimens, enlargement of the outer row of teeth, number 
of transverse scale rows, shape of the tongue, and distribution. 

The pelvic fraenum of saldanha shows no differences from that of the type 
of cloatus (fig. I). In both cases the fraenum is well developed. 

Smith's type ·has ragged fins with many rays broken off, and the fin 
membranes are damaged. Nevertheless, this specimen has the upper pectoral 
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'rays very similar to those of saldanha (fig. I) (both the type of saldanha and fresh 
specimens from the type locality). In addition, South African Museum speci­
mens from Port Elizabeth have the upper rays similar to those of the type of 
'saldanha. 

The apparent differences in teeth and in number of transverse scale 
rows fall away after re-examination of the type of saldanha. __ _ 

The tongue in both cloatus and in specimens of saldanha from the type 
locality is truncate or feebly bilobed. It is not adnate, and Barnard ( I927) 
seems to have been correct in his suggestion that the apparently adnate tongue 
of the type was due to the fact that the specimen was preserved with the mouth 
unusually widely opened. Dehydration may also have played a part in this, 
and in the shrinkage of the tongue, which has obscured its shape. 

Bohlke & Robins (I96o) have shown that the pore system of the head is 
important in the classification of gobies. This was found to be identical in all 
specimens examined, including Smith's type specimen of Ctenogobius cloatus 
(fig. 2). . 

As-has been found in another intertidal group_ of fishes, the Clinidae, and 
in gobies _such as Psamrnogobius knysnaensis Smith and Coryphopterus nudiceps 
(C. & y.), distribution around the Cape from at least as far west as Saldanha 
Bay to Algoa Bay or farther occurs commonly. 

We ·can· find no difference between east and west coast specimens, and 
conclucfe that Cloatus and saldanha are synonymous. 

T~e well-developed fraenum, presence of prepelvic scales, naked head 
and nape, scale and fin counts, narrow bony interorbital, enlarged outer teeth, 
tongue shape, and restricted gill openings, place this species within the genus 
Ctenogobius Gill, 1858, as defined by Koumans (1953). 
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SuMMARY 

·~t is shown that Ctenogobius cloatus Smith is synonymous with Ctenogobius 
saldanha (Barnard) (Pisces: Gobiidae). Ctenogobius saldanha is redescribed. 
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INTRODUCTION 

New "material m the South African Museum fish collections from Port 
Elizabeth, False Bay, and Saldanha Bay, has show!! dearly tha:t Ctenogobius 

'cloatus Smith, described from Knysna, and Ctenogqbius saldanha (Barnard), 
; described from Saldanha Bay, are synonymous. · 
· The material examined is as follows: 
S.A.M. 23277: -1 specimen, 79 mm., tidal swimming pool, St. James, False Bay; 
S.A.M. 2I488: I specimen, 33 mm., shallow water, Langebaan,' Saldanha Bay; 
S.A.M. 2I489: I specimen, 30 mm., shallow water, Langebaan, Saldanha Bay; 
S.A.M. 2I490: 2 specimens, 34-37. mm., shallow water, Langeb'aan, Saldanha 

Bay; 
S.A.M. 22034: I specimen, 40 mm., inter-tidal"pool, Sea Point, .Table Bay; 
S.A.lV,L I7355: I specimen, 85 mm., Saldanha Bay (type of saldanha Barnard); 
S.A.M. 23832: 6 specimens, 28-34 mm., dredged in 7 m. water, Saldanha Bay; 
S.A.M. 23831: 4 specimens, 5I-6I mm., inter-tidal pools, Port Elizabeth; 
S.A.M.' 24047: 4 specimens, 46 · 5-54 mm., tidal swimming pool, Port Elizabeth; 
S.A.M. 24048: 3 specimens, 45 · 5-50 mm., inter-tidal pools, Port Elizabeth; 
S.A.M. 23979: 3 specimens, 53-79 mm., inter-tidal pool, Strandfontein, False 

Bay; 
S.A.M. 24049: 2 specimens, 67 mm., 70 mm., inter-tidal pool, Strandfontein, 

False Bay; 
Rhodes Univ.: I specimen, 85 mm., lagoon, Knysna (type of cloatus Smith). 
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Ctenogobius saldanha (Barnard) 
(pl. IV, figs. 1, 2) 

Gobius saldanha Barnard, 1927, p. 823. 
Bathygobius saldanha (Barnard), Smith, I949, p. 331. 
Monishia saldanha (Barnard), Smith, 1960, p. 304. 
Ctenogobius cloatus Smith, I96o, p. 302. 

Fin counts: D. VI +I ID-11; A. I 9-10; P. 19-23; C. 15 (branched rays 
only). Gill-rakers: 6-7 on lower arch, total9. Scales 34-38, transverse 11. Depth 
4 · 9-6 · 8. Head 3 · o-3 · 6 in standard length. Teeth in jaw in several series; 
outer row markedly enlarged, inner rows viliform, no canines. Tongue truncate 
or feebly bilobed. Pectoral girdle without flaps, but with a low, indented 
ridge oil the anterior border. Pectoral fin with upper 3-4 rays free, silk-like, 
markedly bifurcating (fig. 1). Pelvic fraenum (i.e. membrane connecting 
outer rays across base) strong and well developed (fig. 1). Eye 2 · 9-3 · 7 in 
head. Bony interorbital narrow, less than 5 in eye diameter, eyes adjacent. 
Pores and papillae of head shown in fig. 2. 

Ground colour whitish, with three very broad, irregular, faintly dusky 
cross-bars on body. Sides irregularly spotted with black. Underparts white. 
Nape dusky with a lighter transverse bar. Head whitish grey. A few small dark 

l 1 

a b 

FIGURE I. 

...... _ ... .... _____ ......... 

c 

.. . .. 

Pectoral fin and pelvic fraenum of Ctenogobius saldanha (Barnard) from (a) Port Elizabeth; 
standard length 45·5 mm., (b) Saldanha Bay; standard length 35 mm., and (c) Knysna (type 
of cloatus Smith); standard length 85 mm. The fin is more contracted in (c) than in (a) and (b). 

. 
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