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C }L_N A ~ C fl .. D 

carnae Island i ituat.~d at. approximately t.hirt.y- four 

degrees latit.ud osit.ioned about eight and 
&. half' miles fr 

uarter miles fro 
nest Island . 

,h , a~proxim~tely t.wo and a 

Garden 1 en an Oui..-

It is the smallest, of t.he t.bree .islands off our coast. , 

nd occupies an area of approximately 
half aereD. 

irty-eight a.ntl a 

l~s choice for survey was made; due to comparatively 
virgin f~ .. unct, having never been optned u~ 1.o tourists, and 

e t0 it possessing an almost exact qusntity, £or the 
purpose, or reef& and land surfac ......... 

,;e b~.ve used as our object. the pre 
grot.t.nd-v~ork in ecology of the island , t, 

s~udi~s of the island will en~arge int 
in;,: value. 

nt.at.ion of a 
bich further 

something of last-

'£he atte 

dominent speci 
t. has been t.o exact.ly reco1:·, 

of land and marine forms; 
no1,es uvon all 
and it is our 

unanimous ho t.hat. this work may be eonl.lnuect oo ~h o., 
ours~J.ves, and o "'hers af·"er us . 

B .Phillips. 
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H I AL D A T A 

Originally named Bertholl et by the French expedition 
under FREYGINET , it was named Ca.rna c I s l and by Captain 
Stirl i ng a:fter his f i rst Lieut enant J ohn Rivet t Cana c . 

~rom "Swan Ri ver " Vol ume 17 He f i nd tha t on 2nd June 
1829 J ohn Margin l anded with 28 people i nc l uding his f amily 
upon the s 1nd spit now removed. Thi s landing 1,,1as caus ed by 
the neces s ity to l ighten the "Success fl and they remained 
here for five d.ays befor e finally se·ttling at Garden Isl.and. 
This gives Carnac the honour of r eceiving the first s ettlers 
and also the first f amily settler. 

In 1838 t he Government declared the i s land to be used 
as a native prison; together with an attempt to gain a 
knowledge of the natives . 

The settlement consisted of Mr. Lyon who was in charge, 
the three natives Yagen, Danmera and Nin.gina and two soldiers, 

The s ettlement was made in October but only las ted 
until November of the same yea r , as the soldiers disliking 
their soli t a1 .. y e xistency aid ea: the prisoners to escape. 

In 1882 the "Enquirern on 4th October P. 302. records 
the visit of a part y to the isl and for the purpose of 
shooting rabbits for sport. 

On 8/ 9/' 84 the Government Gazet te Page 160, procla imed 
Ca.rnac Island as the quaranti ne sta tion and later in the 
s ame year alocgted £ 900 to be .spent on buildings · there. 

I n 1917 :from maps from the Department of Interior, we 
obs erve t wo huts in Section III and a lighthouse beacon in 
Section V. 

HISTORICAL DATA CONCLUS IONS . 

Information gained .from thi s da t a and :further research: 

We note in 1829 the presence of a S 'nd spi t on the eas t 
side of the i s l and now almost dis appeared, at the _period of 
our visit, a l though it was still there in Hi17 by r e:ference 
t o the map . 

We note the former presence of rabbits on the i ~la.nd 
at leas-t in 1882, non-exista.nt today as far as explot:!?d-. ,-~ 

Joe Hope former surveyor for the Depa r t ment of Interior 
and preparer of the recent map of Carnac records in 1944:-

That the grassy area of Section III of the 19 17 m.ap was 
still l argely apparent, while today this area is largel y 
overgrown with scrub. 

This r ate of this grov-1th can be gauged , by t he fact that 
t e well , now overgrown with dead remai ns and living matted . 
a caci a , was in 1944 surrounded by a clea r area and the nearest 
vegetation was approxi mately t welve fee t away and composed 
of grasses .. 

•lo reason i s yet advaneed except perhaps fire, al though 
not yet proven, f or the pre s ence of now dead aca ·ia of a 
heavy l uxurient growth in 1944. 
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THE ~!B.DS OF CARNAC ISLAND, WESTERN AU~rRALIA. 

by 

J. A. L. Watson. 

The bird fauna of Carnac Island has hitherto been little reported. 
Serventy (1938), in a paper on the land birds of Garden, Carnac and Rottnest 
Islands, listed the known species but apart from .incidental references 
(Alexander~ 1921; Serventy, 1948; Serventy and Whitten, 1951), no survey 
of the seabirds has been published. The observations in this account are 
mainly those made during January, 1956, supplemented with notes compiled by 
B. Phillips, D.L. Serventy and G.M. Storr during other visits to the island. 

The physiography and geology of Carnac Island are discussed by Ne.Arthur 
(1957) in a paper dealing primarily with the plant ecology of the islands off 
Fromantle, and by Tiller elsewhere in this report. Having a small area and 
a uniform topography, the surface of Carnac (with the exception of portions 
of the limestone cliffs) is exposed to sev"L ~,i!'.c. 01.ction, particularly from 
the west, This severity of wind action and the close proximity to the sea 
on all sides restricts the vegetation to a scrub of predominantly 11 s :1..nd. dune" 
type (see Smith, 1957). On the western and southern areas of the island 
( J:~c'~iono II, IV, V, VI, VII), tho scrub fo lou rmd, ''._, :-- rt from L1rger bushes 
of Olenria nxillaris and isohted ar eas of wind-burnt .Acacia cyclopis, the 
major part of the cover is close to the ground. Tho predominant plants ~re 
Scnevola crassifolia, Tetr2gonia ST>P•• Suneda maritirna, Ce.rpobrotus equi­
bterus~ ]:Thagodia baccata, Cnloceph:1.lus brownii and Lepidosperrna glaclhtum, 
with Nitraria schoberi on the northern talus slopes and a characteristic 
donse as socia tion of FraIL~0nie nauciflora and Rhagodia baccat~ on the 
southern peninsula (Section 11). However, adjoining the eas t ern beach and 
~r ound tho site of the old well there is n r estricted area of dense Acncia 
rostelli-fera - Olearia axillaris thicke t with trees, in places,. up to t en to 
fifteen feet in height. This thicke t is interspersed with Acacia cyclopis 
.::nd shows a gradual transition at its margin to the typica l Olcmrfo. scrub, 

The i sland lacks any natural fresh water. However, a shallow timbered 
soak behind the eastern beach contained water during the period of thr~ survey 
but, r:1..s the soak was uncove1·ed, it p!'obably silts up in winter. 
l evel showed tidal variation but the water was fresh. 

The water 

The Siik".11 size, the insularity nnd the exposure of the island are 
reflected in the bird f auna. Of a total of thirty three species re corded 
to date~ eleven are l and birds, el even seabirds, ten wading birds and one an 
0.eri al V,'1.gr e.nt, the Fork-tailed Swift. Of the el even l and birds 9 probably 
only four species are resident (in t he sanse of breeding on the i s l and), the 
remaining seven being irregular visitors. By contrQst, there are t en speciGs 
of sea birds lmown to breed on Rottnest and at least sixteen resident land 
birds, excluding waterfowl, introduced g0tme birds and two species which 
probably no longer occur on the island - the Bronzewing Pigeon (Phaps sp. ) 
·md a quail. (G.M. Storr, pors. cormn.) Cr1rnac, however, is noteworthy ns 
the onl y area of overlap betwe,Jn the breeding ranges of the Little Penguin 
(northern limit of range) Md the Wedgo-tniled Shearwater (southern limit of 
r "Yi ge) , l -1 &> 

The species of birds record8d from Carmc are set out in the table below­
'11he mmas in general are those givon by Scrventy and Whi ttell ( 1951) and thG 
authorities ar e taken from the R,A.O.U, Checklist (1926). 
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1l 1ABLE l, SPECIES OF BIHDS RECORDED PROM CARNAC I SL.tu"\JD. 

Abbreviations: B = breeding bird. 

Recorde rs : 

M - migrant. 
R = resident l and bird. 
S - sea bird. 
V = vagr ant . 
W = wading bird, 

1 , Al exnnder (1921). 
2. 
3. 
4. 
5. 
6. 
7, 
8. 
9. 

Servonty, D.L. a nd J on.1dns, C.F.H., 19.IX.1934. 
Royal Society of Weste r n Australia Excursion, 30. III.1935, 
Serventy, D.L. and Se rventy, V.N. 1 15.11.1951. 
Watson, J.A.L, J :rnuary, 1956. 
PhHlips, B. 10.III.1956. 

11 11 4 ,XI.1956 .. · 
Watson,. J.A.L. 22 .II.1957. 
Storr, GaM, 30.III.1958, 

No. SPJ~CIES STATUS RECORDERS 

SPHENISCIFOfil:IES. 
1. §y.dyptula minor (Forste r). 

Little Penguin. 

PROCELLARIIFORJ'.'IES . 
2, Puffinus pncificus ( Gmelin). 

We dge-tailed Sh8arwater. 

Pl!:UCANIFOfilIES. 
3 . Phala crocorax 'Cfil::i-us ( Gmelin) 

Pied Cormorant. 

LAB.IFORJ.""\'IES. 
~-. Hydroprogne caspia (Pa llas ). 

Caspian ~rorn . 

5. 3terna bergii LichtGnste in. 
Creste d Te rn. 

6, Sterna nereis (Gould). 
Fa iry Tern. 

7. Ster:na . ameth.9tq,_ Scopoli 
Bridled Te rn. 

8 , J_,;:i.rus 110\CQ,e-ho lla ndj.ae_ :::tophens 
Silver Gull.. 

9 . _Q_c,7,_bia nus pacif_icu§_ (L::1,tham) 
Pacffic Gull , 

CHAR./illRIIFORJIES, 
10, Arena ria_ intorprou (LiDIJe) 

'.i:urnstone. 

11. 

1h 
c:. 

13, 

1,~ ~ 

15c 

l 6. 

!lr,i::.~0 topu s ostra l egL1s Iirrne 
Piecl Oysterca tche2:·. 

Hr.~s,mntopus fuliginosus G0uld 
Sooty Oysterce .. tcher, 

Sguatarola squa i;a r ol a_ Linne 
Grey Plover, 

Charadrius ru.ficn p)-llt~?- Temminck ,:i,:i.1d 

Red-capped Dotterel. ktugier 

Cladorhvnchus l eu 9or..:ephalu~ (Vie illot) 
Ba nded Stilt , 

N_umenius phae opu~. ( LinnG,) 
Whimbrel. 

S.B. 3, 5. 

S.B . 1, 3, 4, 5, 9. 

S.B. 2, 3, 4, 5, 7, 8, 9, 

S.B? 5, 8. 

S.B? 2, 3, 4, 5, 8 , 9. 

S.B. 4, 5, 8. 

S,B. l, 4, 5, 8. 

S.B. 2, 3, 4, 5, 7, 8, 9. 

s. 3 . 

W.M. 5, 8 , 9. 

W.B? 2 , 5. 

W.B? 5. 

W.M. 5, 8. 

W.B? 5, 9. 

W.M. 5 

W.M. 5 



, 3. 

17 , 1'ringa brevipes (Vj_eillot) W.M. 9. 
Grey-tailed Tattler . 

18. 'rringa hvpoleucos Lim1e Vil .M. 31 4, 5, 89 9 . 
Common Sandpiper. 

19. Erolia ruficollis (Pallas) W.M. 4, 5, 9, 
Little Stint. 

AR.llEIFORMES. 
20 . Demigretta sacra (Gmelin) W.B? 5, 

Reef Heron. 

ACCIPITRIFORMES. 
21. Haliastur sphenurus (Vieillot) v. 5. 

Whistling Eagle • 

22 . Falco cenchroides Vigors and HorsfiGld v. 2. 
Kestrel. 

. 23. Pandion haliaMtus (Linne) v . 9, 
Osprey. 

ST RIG IFOillfilS . 
24. Tvto sp. v. 3. 

Barn Owl. 

PSITTACH'ORJVIES. 
25. Ne ophema petrophila Gould V? 9. 

Rock Parrot . 

CORACIIFORMES, 
26. Halcyon sanctus Vigors .~md Horsfield V.M. 3, 5, 9. 

Sacred Kingfisher . 

27. Micropus pacificus (Latham) V.M. 5, 
Fork-tailed Swift. 

PJ1.SSERIFORJVIES. 
28 . Hirundo neoxena Gould R.B? 3, 4, 5, 8, 9-

Welcome Swallow. 

29, Hylochelidon nigricans (Vieillot) V? 5. 
Tree Martin. 

30 . Rhipidura leucophrvs (La tham) R.B~ 2 1 4, 5s 6, 8, 9. 
Black and White li'antail. 

31, Eopsaltria .12.-riseoi:.,rularis Gould v. 5. 
West ern Yellow Robin . 

32, Zostorops australasiae (Vieillot) R.B. 2y 31 4, 5, 8~ 9. 
Silvereye. 

33. porvus coronoides Vigors nnd Horsfield R.B? 2, 5, 6, 8, 9, 
R3.ven . 

Notes on Individual S~ecies. 

1. f~_),.dyptula minor, Li ttlc Penguin. 
Both adults and young shm·,ed nocturna l activity above ground during 

early Jar,ucry, 1956. By the end of Jo.nuary, most of the old birds hnd 18ft 
the island but the young wor e still swimming at night in tho she l t Gred bc,ys ., 
'l'here ·,ms evidently considerable morta.lity among both young and adult birds 
dl'.:ring the breeding season but one fully fledged chick showed no s i gns of 
parasite infest a tion when examined shortly after death. 

?. ., Puffinus pacificus, Wedge-ta iled Shearwa ter. 
The approximate distribution of burrows of this species at the time of 

tt1e survey i s shown :!_n the map> but some of the bl~:.crows, probably origim lJ.y 
oxcava t ecl by Shearwaters 1 wer e then occupied by Penguins. Ne census was 
taken , During the survey, al1 burrows investigat ed contained either an egg 
or e. small chick. D.L. Serventy r ecorded 11half-grown youngil on ll.II.1951 
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and on 30.III. 1958 G.M. Sto:'.'r not ed thL:l. t. the chicks wer8 fat and downy, but 
were not ~waving th0 bur::·ows a t night. 

The gLl'.li'l..O mound a t the w ,,1th of one burrow (under the travertine on t h<, 
southern pe!linsula) was fmrn.d to conta in both sexes of a flea of the genus 
Parapsvll~ but none of the se parasite s was recovered from the birds them­
selves. A small hippub0~-::id fly wa s a lso seen on one bird but a ttempts t o 
collect these i ns e cts fai l ed. 

3 . Phalac,,,ocorax varius , Pied Cormorant. 
No ne sting e.ctivity wc.s r e corded in Januaryr- 1956 1• a lthough one shatto.r-ud 

egg was i"01md in a dune on the northwe:ste rn corner of the isla nd. On 
30.III.1958, approximate l y fifty pairs were commencing to breed on Flat Rock 
( G.M. Storr), 

6 . Sterna neJ:eis, Fa iry Te:.·n . 
Ifo breeding c.ongrnsses of this species have bee n recorded from Carn..qc . 

HoweveI', one bird was otse1-ved with an egg on an exposed rock platform on 
9,I.1956 but the egg wa s deserte d shortly afterw1.rds. 

7, Ste rna anaetheta, Bridled •rorn. 
Large numbers nest in cra11Jlios in the cliffs both of the main island and 

a lso the subsidia ry isle ts. J\'bny young birds were in the late dow~1 -- early 
18.'.ltner stage at the time of the sun--ey, a lthough one 8gg a nd two newly 
li .. a tched birds were loca t ed. Breeding birds were also present on 2.II.1957 
(.J,A.L.W.) and ll.II.1951 (D.L. S .), but not on 30.III.1935 (DoL.S,) or 
30.III.1958 ( G.M~S.). 

8. 13.ras novae- holla~~o.it:cc • Silver Gull. 
Gulls have been recordc~ d ne sting in the period Septembe r - J a nuary, 

with e ggs and young en 19,L'<:,1934 (D.L .. S.) and many fully fledged young in 
J a nual'IJ, 1956. On ::U.,IL J:.951 9 n.o occupie d nests were recorded (D.L.S.) .:,_;-, r] 

the r e w2.s no breeding in prcgr,-~ss on 30 , III .1958 ( G. IVI. S. ) , 

10-19. Wading :Sircls~ 

A mixed flock of waders w.:-u,, pr0sent during the entire surv0y pe riod, 
f eeding either on the exposed r eef flats or on the bank of Posidonic: on tho 
eas-se rn beach. Arenariµ_l_Il.01'.'PI'G~, the Turnstone, and Erolia rufica pillu~: 
the Little. Stint~ were the most numerous specios. A flock of Cladorh~nchv;§_ 
l eucocc::phalus, the Banded Stilt, was :i.nterni:ttently present during this time, 
the birds f eeding inshore i ,-;. -~be eash,1·11 bay b-J.t, on disturbance, flying out 
and alighting on deeper wa t er. ·rhe flock c.onta in0d lllc1.ny young birds, the 
young : .'.ldult rn:cio being appr oximate ly 2 ; 1. 

20. Dcrr.::.r-:re t ·La srrcra 1 i~eof Heron. 
Al l :individua ls of t h i s s pecies r e corded. were of the dark: grey phase . 

Be tween one a nd three bi r cl.s wer o recorded a lmost daily by survey members. 

27. Micropus lJQ,Cificv.s_, Fo:tk---tailed Swift. 
T,sro in:fJ.uxes of' Sw:i.:fts wnr e r e corded during the survey , On L I.1956 1 

0:r1Jy a few birc.s uere pTese:-;_'i.; but be ·:·ween 21-25 .L 1956: larger pari t e s we r e 
observed. On 25 ,: I.195G , follo1·Ting f..J trong easterly winds a nd high temper:1_-J:; ... 
c1 rns ~ A. large flock built up on the western lee of the island, the birds 
flying i n f ~om the east ar"d !l o:r·th and out towards the south. Associat ed 
with the Swifts we r e l a rge numbe:'.'s of the dragonflies ~nax papuensis (Burm.) 
and H1::,.lJl..=h9..<?.:-£_clul :L;~J~st.!l Sely~ , hL1.t the Swifts appeared to be feeding mainly on 
smaller inse cts a ~JOve the d"_'agon.fly flock a l though some Hemicordulia were 
tn.kon .. 'l'his se cond ir:o.-.,_;,ption vms probably continuous with that mentioned 
by J?ord ( i.958), · 

28. ;§;i,1,:~do ne oxena, Welcome Swallow. 
One of the ·Jomrnones·:; of the land birds, which almost ce rtainly breeds 

ur.cde r the li.,1estone clif:;:'s c~:i.-~hough no nests h1:;,ve been r ,3 corded. 

)U. _Fchi pidur-a J eucopl1Tys, :8lack and White Fantail. 
'i'wo pairs of adults wo:_--e pr ,:, s ent in .J,1nua r y , 1956, toge the r wi.th nt 



5, 

loo.st two young. 
the young near +.he 
a t Cnrnac which i s 
Island. 

No nests ~-mr,::; losatedt but the adults were s een che.sing 
camps"._·~r; . This specie s is the only land bird r e sident 
r:o t a~· sc :?. 'Csidu1i; on Rottnest. It is common on G,qrden 

32 . Zostero_p~ austr2.~E.s:i o.r:, , Si l vor eye . 
During the surv,3y p,0,1:·i c6. 1 ,~hj_s spE:ci es was the commones t 2-and bird on 

the island J with tho greo.te,,:d; e o::;.centration of numbers in the Ji.cacia thick , i 
a round the campsite. Tne birrl.s ma de abundant use of the soak for drinking 
and ba thing ( see photograph) anrl were f'eeciing on seeds of Acacia a nd grasses . 
toge ther with ins,::: cts bo t:i-1 f rom -~he gro.;:nd and from the Acacia. 

33 . Corvus coronoic)..£;0.:.., Eaven . 
A l arge a.e se:rted EGs·c , IJOSf i b ly that of a Raven, was colle cted from a 

de2.d Acaci a ro_~e:Qif'~ on 6, lo 1956 ( sue photograph). There=.: is no 0th.Jr 
ovidence to confirm tho.t th•➔ 1Jj(rds are res ident, al though they have lJecn 
recorde d regularly. 
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I 

SHEARWATER BURROWS .
1 

CARNAC ISLAND, JAN., 1956. 
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Ii~:2E:~:.J)N l ~B}U:~i2;k ~+~~ ~~ TI-IR(}f9D~!c.-CC!l~HP ! -@ 
0~t.9;;T{HJ~Q..,J:;;~~~ -J ~;1;~ ;~26 

by 

J.A.L. Wa t s on 

1. 

The identif'ication of' terre strial arthropods collected on Car.nae Island 
during J anuary , 1956, is still i .nccrnplete and no oanprehensive account can yet 
:x: gi ven . Hov,ev er, notes on s ane groups may b e include d vtlth these r eports. 

1. i~s Carn n.c lack s any p ennanent fre s h w-a.ter and h ence, b reeding s ites for 
f r e slT.f1 .. :c wi- i n .s e c t s, the ara 2,onf'ly fauna is ::cestricted to forms which rru.1.ge i ,:u .. cc. 
fro"1 ·"a t er . bl t h oug h t b.e rn.u-11ller of dragonf'liea a round the i s land wns , D.:c ·ci;_,e.;:, .: 
ve r;y l a.:::·g e , t he insects -rrer e not j?resent continuously during t he survey . 'l'ho 
numbe r s occu rring ap pea.Ted t o b e related in part to t he pr evailing vri.nds, -v,i. tll 
t he l ar6 est numbers aft e r 1_leriods of s trong easterlies. The t wo s p ecie s mo: ... d; 
f reau errl;l,;· ob s erve d viere tlie C Oi!if!l.Oll Australian ,;vi.de forms 
J.u~0cJJ!U~ilSi s (Bu,_,n) (J.,_e shniilie ) 

~,.ml }iem~c c::irclulia -t~ Selys ( Ooniuliitlae), both of i•vhich are well knovrn W[\.ncLe r er :.; . 

.) . 

Ot l1.e r s p 0ci es r e corde d wer e :-
Aeslm h b r evist,;zl a Ram.bur (i1es lmidae ) 
Di:plll(?09-e~ ~}:P~~1ct2-:ta (Dr o.uer ) (Libellulidae ) 
Ly::, t r2t)?:e1:_li~ ,~ H;Fesc e1:u; (Mar·tin ) (Libe llulidae ) 
foc.i111u r a mrrora ( i3r auer) ( Coerw{~riida e) 
::,:o.r1tl1ar~rio:n-- er v tl-.roneurun1 Gel r s (Ooen a c;-riiclae ) 
• • - .. • .. ,,- P., • •-•~ .~ - a-1L • . u _ - ~ - --• · •~ .J b 

On 1 9 .1. 5G a. singl e specL·:1en of a wa t e r boa t uau , p robably a speci es of 
Porocorixa ( CoriricLae ) wa s s een a t t he light but v.us subseque11tl y los t. '1\li :.:; ·----~~-----~ -·~ ,,_ ., ' 
recor6., f ollo-,-,-i.ng seve r al <::.<=\{S of p rolonged e asterly wL1ds , s erves to empht,si.;:; . .:, 
the e c'-3e wi t h wh i ch r.1a .. n.y f l ;;ri...1.; i nsects c an cross t o t he i s l aLtd. 

lhe ·oa r c.si ·ces frn.mcl i n a s t,ocia t i on vri. t h t he sheo.rr-ra.te1~s h ave been ili.scus s ed i.1 -i:; : ~e 
·b_ 1-,.l~ :cei:J ort obove (q.v.) 

·+• No Cico.didae h av e b een r e corded. from Car11ac, either duri n g t.°b.e :::.uxve;,- o r 0 :,.1 (, 

-Ji.sit ma d e on 22 .II .195 7. 

5. :r11e t\1✓-0 s:~•e cies .of -~~cl:~ on tl·1e i sl2l1.cl , ~-!-~-~ ... s:::.9l ___ o2~ __ f! and i~ -~ ... -1.-:_<2_~t ~~t:J:.f..~~-~, ·,./G l 

f owid ·co su::1-:iort dif'fe r-e ;_1·i:; i n s e c t f atuas. Sarrr_pl es were t ake~1. by shdd n[; t ; lu 
f ol i o.[-_,e i nto a C?J. i c o ne t c .. i 1d :_ .r ese:.:,vj.Dz; t::1e entire s am.pl e of uaJce ria l. 'l'ho 
:,:i,__;_;_,i:Je1·c of i 11Sect::; of t}:,. e c.loffd..,_1.ant sp e ci es r epr e s e :i1t ecl ore sho·,m i n. 'I\.cb l e 1 . 
'.:2:,,._; follo·.:i:n[_; s:peciec -,:e re ::;c or ed:-

Ur thoder:, ::i :::ri. s t r alis F ttbr . (Orthop t e r a - I.1an tidae) 
Sez t i w.:; C~e;)res sus Godi::.)l; ? ( .::~ei:-:ip t e r a. - :Meribr a cidae ) 
'2 s~:e-c i ·c ·s' -::if' i/; ;/l licls (i{er:1i :;? tc1·a - Psylliclae ) 
Q.,~!_0::~_D.tc:..J-.G.,"~j_J?;fiJ,;:£,t;_!,S?:1? •. )lto . ( Col eop t era - Curculionidae) 
LE1~2:c:,o u:__:_c cnu qu.e ru.lus h 1s c. ( Col eont e r a - Cu.rcul ionidae ) 
i"-·~::·:i1~ ·;;e·~r;;·,~f-,-;;l.ITCulio::1::.. c".. ( Col e o:p t e r a - b'urculion i d&e) . 
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2. 

:SISTEIJ U'.I'IOl:·I OF Il'ISBC'I'S ON 
·2.'.i '---' ~:f'.6011:;s m 1 .i:n L.cI.A 

If If 

4 

II If 

j 

" It 

l 
II II 

,. 
0 

It i s c :LenT t hat ·L,e :cc i s .?. in:eponcle r acic e of J: s yllido.c on ;!_;;_._ c;~:s;_l,o,_ :,i_.-.;;_ 
£:· • .!.le. oi' Gl:t rculionida e Oll l e . l"Os ·ce llifcr a vrhile t ~1e T.l:C01)0r-i;ion of a ;"l:C0G."COI', 
l?::c'c.l1oclt3.~~a. , i s s i;d.la r i~_, .. {e~~::; _=~-:t .i~~-~., EY~':E-~!'E. in the- t wo s pecies.- . 

G,, ,. s erie s of six 6101,.t cn ,bs uf t he .; e:m:s OqJT._~d ~ vw1s c olle cte d fra-.1 burro· .. s 
Li.. t l1it}"} -._ra t e 1"" r.:.1c1..l"l:C on t >1e GClS t c 1--:c1 D0ac!1. l]"_

1l1e s e vrere CLll EU.-l e s e..J.1cl 110.d. t l1e 
>.e~.sF :.:·eL1e£1-cs sho-,c,n i n 'l'c:..1Jle :iI. 
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OJ . .i.LODE " J.'d ,.;JCT(.lflG :YJ ( rnm .. ) 

•,. •. . . . • • ····""!"' ··--·~--~ •....... .> · - · • . • . , .. .,,. , , ..... ~ _ ,, __ _ ,, - , ..• . • -~~ - ~ - " -~~-- .-.. ~ •. • · · · -- · - · · · -· i---· -~ · ····- .... 

l,!·0 . 
. L· •·r· T t L "Y' O' G C> nl q .:,;· .. ,·11 Ci·•el" I C":r', .J <:"•CG 

c~~~l= i ... ···· " = i•~o .. _ . lG • . ~-- -- , - • ] - - -~- - - ~ --- - · '~-:-r·· ·· :: ._ -~i 'c:~;::.~t--· 

· ) 

1 i 'Ni el.t h ! Length j Width j Lengt h ; 
~- ·····-·· t- .. = · =- =·· -;~ -··· = .. . - · ·· ~l--~-~-· · ·- '··= ··= . . ---~-•- •.. . ·····•·• • . ~ ~ --·- •. 

j Le:: :i.· c 1 21;. . 2 I 3::; . 2 1 12. 1 ! 24. 0 42 . 7 
? • . ,- ,- ~ I ~ ~ ' ~ -Lei. t , 2J . ) ; ,;l . 0 ( 1..) • 0 ) 26 ., 3 

'I 

l+:; .l 

Lc1' -c 22 . 6 33~3 I 1 2 . 2 24. 5 L:-2 . 8 

0 li.i s~-~t 2L: .• U Y/ . C' I 1 2 . 5 22,.. 0 ,1-i-2 . Li-

l 
I 

J:d. .:i-~ · c 23 .1 35 .0 11.2 22 . 6 39. 7 
21. u I j.3 . c ! 

. , I 
I f i 1 

.• . I. · . . ., .. .• .•..• _ .. _ . ... ~~ ,.,.J.~---~ ·-· ·· ... ,.., _ • . , . . . .. . L . ·.··., 

l1 v·:i."·~ 

' 
,, 

I, :j 

....., ,_ .. - ~....,, "- -~- l~ . .,,,,,. .. - -,:-rs . .. ,.. • ._ • • 4% ... ...,- ~ - --·- • - , • ..,.,, 

11.2 22 . 5 39 • .3 

:1·~-Hj;Je L";d l. .s1.~1.~0r_ .. e:1ts do .not (Lifi'e ::c· sitj 1i f icw1tl y· f 'r •a i1 1:.10 D.SU.l"6[lei1ts oi' 1.-to·Ct.:.1l'.; U · 

r·.:ci~~-LJ_~ , t ~:-.1.-.:0_·_ :L.1.1. l·To• . .reLl;J'-..! l ··, J_ 9j 5. 

~L s • .- i l,e ·[Le a.r. -:r1ess of t ~c o s oil r.11ci. l co.f l itter , soi l s1.@J_::l e s showec7_ -c..ce ~~ :..·0 :;-..:.,1c ; 

uf ~-- l LJ)l.°Lll(~ C. _:. _:_ t 1....1:·t~:.:r·opoG. f ;,_ __ :_~~lD., . )[8."' ·Giculv.:cl:{ llJ.l(Le:c the .i-.:.C;.::..c~c. r os tellir o:r a t }ri C~'Cl~ t ;­
,·; , · 0 i·"' · t; ·,-, ·, i··---cll' C·:·,,·: Coll r~, ,·hol ·~ ( ··.~• -N!o·· ,.;•,• r.•--,J.1 , , ·1,'·1·!·0· .,obr· ·,ri'o."e· ·· )·· . . 'T",;,s ,·"1ur· ···') (L. e·oic,,,, ., .•l,· ·:i' l ----- - L J., .--'- - .L. .1. . L _l;:\._ v .... ~..J (..,. ..:..J ..J.. V.....-... l • .....J...J.!C.U .1. l, LJ .:.a V .1.:.l J '-- ' - l - ,) ~ l..k J: _..._, __ .t..l. - - - -

. ,.,. ··, •,•:•ci-": n-< ·>,o· · ·'·e,:r• <> (Bl· 0•· '· ·'·7c··,, .. , ) '('1 ·,vc•-=, . ,o.- ·'· =•:r~" (-oi.., 7 0,:•o·'t,·;,--•i' ·,·, i cl' e ) Col •o;) .. l,'"'I~'"' . ~\..,.i.l. .. L . _. u _ < ... , ,.J J_ V-- .!.J Li u I u.. L, L, _ V.;.LV ' - -'"\,• ~~- .. .L.J l,;~ t.... .l..l.LL '--' . .. .L .J.: - L1. , ..__, .t:. t.:: 1.... .. 

( r , · -i, ,-·:-. . .. , ·--c:-. ,7 , , -- ~ · c1,, ) -, ,-. -.-· ... , ---c•:::.i.'1• d c:·, - - .. -. · ·.· · c1, , . , ... - ,:-,,., , :-. .- ..:l ..: 1 1 ... 0 .. ,.:: w ........ -•·.-.,, \ v ~.-.L , ...... 1J..L L. . ... .. L; , .J.. UV..Lc..!....t?..!11 (...l.e ' .l..1.CL .. .l 711c. , J.: ..;. e ... :. OoCOI 1)l O~U c~ , .1 Xc...t1 1e1\~~c.,.;.. t..:~1LL 1JCO J:-·V !.:.Ll..L 0.!. ... .10.I _._.1.!."2. ... . 

(....,col.:_:i02·iJ.i•j_c::_;_e; - 9_0~? .0..S,0~_;.ip~~i..,~) . 

I 
( Two other myriapods, probably a li thobiid and a geophilid , were seen but could 

not be collected) . 

- -~--~---- -
The collections of terrestr ial Arthropoda from Carnac will be lodged in the 

Western Australian Museum. 
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GEOLOG'l OF C.i-a~r"'.A C ISL..i:1.ED 

by 

K. Tiller 

Oa:r m.c I sl a nd is s ituated .32° 7 1 1211 S by 115 ° 39 1 3611 E on the 
\'iest COD.st of .Australia .. ;nd lies a pproximate:.i_y 5t rn.utical miles 
soutt1-west of Fromarrtle. Along with Rott nest o. nd GD.rden Islands this 
group wa s orir~:i.c1ally rnmcd 11 Les Iles Louis Napoleon11 by 1'1,, Louis 
Freycinet. This has now be•an displaced by Carree Is2.~, nd . 

T:10 rocky island of Ce.rmc is only one of a s eries of r ocky 
l"idges or i s l a nds a nd reefs which pa.ra llel the r~oast 11H,h a north­
south orientations The 2:irst ridge is the submerged Five Fathom 
~c .. nlc some two a nd half r.a utical miles west of Carree I sland with 
Hawl ey Shoal, Casuarim Shoal a nd Seawo.rd Reef c. s t he hi gher parts 
of this formation. This ridge begins a t nottne st ... rxl con-tinues 
s outhword for over 30 mutice.l miles. The second ridge is r epresented 
by a series of islands and headlands r epresented by Rottne st I s l and, 
'l'he Stre.gglers, i-iewstone , Cz:,.rnac , Ga rden, Seal c1nd Penguin Islo. nds 
a nd ·the isl2. nd reduced to nw2.:.1 sea level e.t "0110 i'-1urray Reef. Th ese 
rernrnnts v~ry in height with the highest poirrt:i of l 95 feet on Garden 
Isl a nd . 'l' he -third ridge is now represe nted by the subE1er ged reef of 
Entra nce Rocks, Be2.gl e Rocks , Hinden Reef, Fish Rocks, Woodma n's Spit 
a nd thence -~o J ames Point. This ridge is a more or less continuous 
r eef at V[:r ying depth s 2. nd forms i_)rotection f or Owen Anchorage and 
J ervoise Bay., The fourt h ridge is a series of hills of coastal 
limesto ne running North, and South of Fremantle to Hoodman 1 s . Point, 
f la r,lci DG tho e2.ster n si de of Gockburn Sound a nd continue:3 a s f a r south 
'"s i:i-, rd1..1.J:·2.h a nd f or,,is the a ctual c·oc:. stlin..e . . 

'Lrnse rocky r i dges :c.'c~pre,sent the i' emna.nt cores of littoral dune 
ridges wherein false or CUl"I'ent bedded c oo.~:Jtal li:"Jestones have been 
ceme nted to for m Aeolia rrLte (F2.irbridge , 1950). I<'o.irbric1ge a ccourrbs 
fo r -~he va.riation of levels a s being due to eustatic ct o.nges of pre­
exi ::rti ng stra ndli ne s. 

The structura l a nd 9etrological features of Ca rmc Is. are sirnilur 
to those found a t Rot·bnest "' nd a t Pt. Peron and the orientation of tho 
rna. j or dip of nari;y of the cuTrent bedded l o.yer s under ·Ghe continued 
effect of <;he do1:1i11""", 11t; S .H. a nd lif .W. winds have de-bermined the present 
configurati ,.m of -t,he isla nd 0 On the eas·bern side the cliffing by marine 
erosi on i s not so w.arked because of -t,he l a ck of rea ch of t he east erlies ,. 
while ·0ho more exposed He st erly side the marine planation has produced 
the wide reefs a nd i n ~)laces h2.s sepa rat ed the more resi st e.. nt areas as 
isolated islets. Undm· the influence of t he s t rong north-westerlies 
l ar ge erosion indentations occur with marine a brasi on at:'1e.ckil1e;,-:J,J_ore or 

• " • ' • r }.•••,,;,;~r{.q''•, , • :J ••"- • '- • , 

less ·,)a rc.llel to t.ho strike oI ·t:,he domi mnt l ayer ·s oi' sttata a nd s o _tl1e 
o: t -tacic is directed 2.lo ng the bedding planes• · . The pi~esirioe··.•ttf \ reil " ,. ., 
doveloped soll~tion t)ipes which reach well below sea l evel a nd which va r-<J 
f1"orn o. fe-1:- inches to ma.l.'.i)r feet in diameter forE1 the ma.j or obst 2. cle e:p,a. i ns·t, 
t;_10 T:1'.:t:dne orosion from this direction resultiDg in the spect a cular 
1:rk cks 21' columns 1.rhich support the more l"esisJca nt travertine or 
Ci.''.ps·borie i n ·t;te form of l c1.rge caverno where Hind erosion continues the 
undo1~s2;,}pi n::; of ~he soft er l ayerso 

Defl a tio n by winds of a westerly component parti cu.lc"rly those from 
-;~118 south-west have tended to form scour cha nnels in t he sa ndy ourface 
whore v0Get2.ti o n ha s foiled to fix t he soil cover. Such deflation has 
read 1ecl. 1x., se level of -t,;10 travertine or ca1:sto ne. 

Conc.:lusions,, 

l.c That C(.rnac I sl a nd is a n ero sio n r emna. nt of a one-time continuous 
coast a l limestone r 3.mpcrnt that lies to the west of the rnai n coastlirie o 



·' 

- 2 -

2 , That ·Glle dontL.lf:.nt 0.-re s terlL:is have been responsible for 
the m2.rine erosion that has produced the wide reefs a. nd isles on 
·Ghe western margino 

3 & Tha t t he structure and dip of the false or current bed.:.~ i ng 
influence s the rate of marine erosion~ 

/4.. 'rhat once a cliff of mo.rine abrasion has been established, 
wind erosion takes ov er a nd by sapping produces the caverns that 
upon collapsing allow for further r eduction of these tumble blocks 
by wave action under storm conditions. 

_li,ef~e nces:. 

Fairbridge, R .W. (1950); 11The Geology a. nd Geomorphology of Point Peron, 
W ~" : J •. .liSK, S~o_~ ..A.,, J..4, 35-72. 

Jut son, J.T .• ; 11 Physiography of i1JeA. 11 

Peron, F., and Freycinet , L~ , J·ou.rI1.al 1807-16, vol. 2, p. 19/4 .• 
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Below is one of the alumini'Uill mammal traps ( about 10 inches long) used 

in the mouse survey. 
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C AR.N AC ISLAND ;iURVEY 

I9 55-I9 56 ··- .. --~,, 

TRAP LINES \ 
I-IO in 30 ft interval s / 

- ---------
---------__ _.., 

A 

.1 ... . --------.. 

/ 
I 

I 

/ 

,I / 
.,-·-. / , _, 

___ .,...- .., __ I\ 
.· '-- \ ,,,,---- --·---/. \._./ --- --............ 

------~/ \ 
A 4th J AN. ~ 2 3 4 ~ 8 7 8 9 I ~ RAI SIN S as BA_\'T 

5th JAN. I 2 3 4 5 6 7 8 9 I O . ,;; 

B 6th JAN. I 2 i - ~ cJ, 6 7 8 9 I 0 

7th JAN. I 2 3 \ 5 6 7 8 i I_,0 \ 
8th JAN. I 2 3 4- 5 6 7 8 9, I O 

C 9th JAN. I 2 ~ 4 5 6 7 8 9 I O 
IOth J AN.I 2 3 4 5 6 7 8 9 I O 
II th JAN. I 2 :; 4 5 6 7 8 9 I O \ 
I 2th JAN. I 2 3 4 5 6 7 8 9 I 0, \ 

\ 
\ 

D I 3th JAN • I✓ 2 3 4 5 6 7 8 9 IO 
I 4th JAN. I ..., 3 5 g 7 9 I O \ 

, I 
\ l 

\ 
F \ 

\ 
' IO \ 

I 5th JAN • I 2 7i ~- 5 6 7 8 9 I O / 
E I 6th JAN. I 2 3 4 5 6 7 8 9 lD ', ."' / Ic7lth JAN .I 2 2,14 5 6 J; 8 ~ I O , __ __ .-

I Bth JAN; I 2 3 ~, 5 6 7 8 9 I q 
F I9 th JAN. I 2 3 t 5 6 A W 

20th JAN, ·~ 3 ,,, y i£ 10 

G ~1 ~j J!fil:I ~ 2 4 ~ g ~ ~ ~/ Ig; 
2 3 rd JAN. 2J Q/ ?t .y' 6 7 81 IO 



SEALS (Neophoca cinerea) 

A large male specimen 8-10 ft long, with a white top to the head, 

was observed on several occa sions during our visit in Janua.ry,1956, 

When seem it was usually asleep on a particular bed of Posidonia (Plate 6b 1 

on a mound beneath the clif fs shovm in plat e lb. 

At appro.ximtely the middle of JanUax"J it ret urned after one of its 

many trips with another seal, sex not determined.Barnacles were 

observed upon its back. 

A dead specimen was found on the beach of the island to the south. 

Judging by the skeleton and in particular the t e ,~th it was ·1,ntn, of an 

old mal e .'l'he cause of death wa s not established, but it wa s presumed to 

be age . 



R E P T I L I A. 

by 

B. Phillips. 
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MAR I NE BIOLOGY. 



SUB- LI TTORJu. · .ALGAE. 

by R.Howl ett. 

The algae tlrn:t. wer·e c.ollect.ed were pr· ctic ..,lly all 
fe.irl deep a eP s c:cimens -15' -30', since . ..Lmost, no 
c llectin~ 9y divers of' a lga e a ctuall_y grow.i.ng in th deep 
water regions has . een do·n anywher·e in th i\<O~ ld. A l of 
t _ e specimens collect d are known species and h .v e -n seen 
bef·o-r--e , but only a· washed . pla""lt,E' on t.he beach, ... md not. 
g m1ing in their natu , al env::.ron:::ient. as regar·ds depth, etc. 
Ey ditrin5 and a.ctuall· seeing tbe li vingr p l ants in "their· 
environment much valuable information abo t t.hem was ,:ained . -· 

I did not collect t .. e re 'f to"' a lgae as t.bey ha-ve been 
fairly intensely studied, but of course quite a number of 

. them extend over ~he reef edge onto the vertical reef face . 

Almost t.he whole of the island .:.ind the sub- islands near 
it, had flat reef tops r ound them covered by 1 1 -2 1 of' wai:.e.!. ·· ,. 
a,. 2nd at. the 0 1 ter c--dge pas~ d down vert.ica ~ ly - or ruore c or­
rectly at '- steep s.~gle inwardly - to a s·mdy sea fl or at 
l · 1 - 2Q r > ·thus for ing a reef face overhanging at the top . 
1I'he reef fact:s v;e r e consec uentl~ r . t her shad.E.d wit.h f'ew algae 
g :r:o ing on t.Lem - instead flat spon6es were he domin · nt 
1.i:t·e here. On th·' sea floor wherever rock (coast,al aeolian) 
occurre away fr•o -.1 ti -: shaded reE:fs, and light in'tensity 
was suftic ient f' or boi:.osynthesis, algae we.r e prol.i.t'ic. 

T e e<"~st.. aide of the island had a l a r ge and relatively 
shel, r-ed fairly sr.1allow bay, whose floor . ·as comple'tel.f 
covered •dtb Posi.don€a o ' ,.)ea Gr-d:ss. 1lhen sta.nding on Cax·nac 
n:.any other pat.cbes of osidonea cou1d easily bE:: picked up 
as dark blue patches in the lighte ... blue of th ocean all 
ror.md. the Island, and in fact all the 'lay acros.: to the 44ain­
land. ' he Posidonea forms a ve:ry dense mat of pln.nt.s wi•th 
fibrous roots, which hold mucl1 fine sil~y material round 
tbem.. I n this mat is a v; ea.1th of arine. worr..1s o'f var ious 
kinds, and h·r-oivo ·ous oll sc~ su~b a 0 the i aer, and 
Plunk· on feeding Pinn'.'.. shellS in t,he ..,andy pat.ches amongst. 
the Posidone~. The decaying ve '"fe La tion no doubt iuc ·eases 
the Planktonic concen~ration of the ater. 

As at.e1· dee ns, t.he li,.rht, int .nsity naturally fall& 
off and only t.h end colo rs of the s1·ectr• Ji reach the deepeI" 
ater . r,rea,.· the su:r·.face algae are aenerally bl·ight green,. 

ft.rther do m. a r--e b ·o m nd still fu:r-ther, red. Pr · the 
specimeni collected t .e follo 1ng col.ours rela~ed t.o de_pt.h 
were noted. From shallo a1.er t,O de t.bey are -:-

.,righ green 
Olive ~re€n 

a le bro- · s 
Pa.le brmrn wit,h mauve or reddish tips 
Copper br{>wns 
Reds. 

th ~ green alga was known previously- only a fo • west. 
and south ustralia, but it~ range h s o been .xtended to 
tr .A . b:-r this f'in • I n appear·ance it, is !"at.her l.ik.e a bunch 
of branching, o ·i :ht green !-'ine needles. I" was f'ound on 
tbe dge of the reef top and t.be reef face which at. this 
partiQ.l. lar area as cover ed by about 3' of water. 



ALGAE OF SECTION 1 

COLOUR 

Gracil ana furcellata 
i 

Pale yellow green stems~ 
white fronds with pink i 
tips ! 

z onari a sp . 

Lamencea sposcliny 

,l 

! 
I 

Pale brown 

Brown ith hite tips 

Caulerpa simplisusail.a : Green 

Caulerpa sa.ipelliforme~ Dark green 

! 
' l 
I 

' Reterosiphana sp . ! hite stems, light browri 
· 1 f r onds 

Pter ocl.ad.ia lucida 
' ! 

Cladostephus vertical- · 1 

at.us 

~iocamium procerum 

Laurencia 

Caulerpa Sonderi 

cauler~a Paspal.oidea 
. . i Pollefenia pedicellata l 

l 

Sporocbnus scoparius l 
I 
' i Ka.llymenia Cri osa 

eddish brown 

Dirty, light brownish 
green 

Russet pink 

Pinkish brown 

Dark green 

Green 

Dark khaki brown 

Light green 

Light mauve 

Sargassum laucerifoluim Light yellow brown 

Sargasswn sp . Light yello brown 
i 

.Jargassum spinuligrum l Brown 
I 

Cladopbura valonidoides Pinkish mauve 

Chrysymenia Brownie Russet pink 

k.OCALITY 

Gro ing on Turbo hell 
in Posidonia B8i1 

Reef' face 5 • ' - 6 •· 

Gro ing on Turbo shell 
in Posidonia Bay 

Reef face 5' . , 6 • 

do 

do 

do 

do 

Small reef 50 yds . S.E. or N. Isiand. bO' reer 
face. 

do 

do 

do 

do 

N .• reef 20 1 -15• r eef 

do 

• reef 20• reef face 

do 

do 

do 

E. side of N. Island 
reef' face . 

ac 

---------
Caulerpa pif'or ia 

Cymodocea aufarchea 

Systophara rehoflesea 

Ha.lo hila ovali 

Cladostephus verticial. 1 
atus 

zostrea muel.len 

ALGAE CF SECT I ON 2 

Green 

Green 

Light yellow brown 

Lettuce green fronds, 
hite s · ems 

Yello~ish (dirty) brown 

Green 

Gro ing of molluse-Me a­
lotractus in Posidonia 
Bay. 

Growing in sand 10 1 

' 

10 ' rock reef face 

do 

do 

In sa,nd 10 ' 



LOCAI.J:TY 
Sargassum sp. 

ALGAE OF SECTION 3 

COLOUR 

Light brown 15 1- 20• 
· .. ·-· i _face 

. I 

on rock ree:t 

Caulerpa hypuordes 

Halimeda macroloba 

Caulerpa .sonderior 
obscura · · · 

Hennedya sp. 

Laurencia sp. 

Laurencia grevilliara 

Hypnea e~iscopales 

11.),elodea ap. 

... . . - - .~ . - .. . - - - . - . .. ..... 

Dark green fronds , 
stems and rumours. 

i paler: 

Dark green 

Pa1e turquoise green 

Reddish brown 

Green, wit,h frond tips 
ligh mauve 

Fronds pinkish brown : 
which fade.a to eol.ourlese 
in st.ems 

Pale brown 

Whit,e stems, fronds 
chocolate ·brown 

Cladost.ephus or pullat.es i Gr~en, furry fronds at 
'. ,'tip . 

Gelinaria sp. 

Rhody enia au&polis 

Rhabdonia robus~a 

Davy sp. 

Caulerpa bypuodes 

Sporrchinus ecparius 

! 

Dark mauve on lower parts 
merging into mustard1sh l 
green on upper part.a i 
Pinkish brown 

.eddish brown 

Green wi h pinkish tips i 

to fronds 

ALGAE OF SEcrION 4 

Pale yellow brown 

l 

Lobospira yieuspidata Light brown 

Thysanocladia opposi ti- · Reddish brown 
folia 

Laurencia sp. 

Sargussum 

Codium tomenrosum 

auve 

Olive green 

Dark green 

do 

do 

do 

do 

do 

do 

do 

do 

N.W. Reef 15 1 reef face 

do 

do 

d · 

20 ' rock on 
bot.t 

do 

10 • reef f ae41 

3 1 do 

15.'-20 ' reef' face 

do 

do 

.l.O ' do 

N.W. Island 00 ' reeffac 

do 



Ap ·ohnie laetevirens 

Scaberia aghardii 

Sporochnus cop ar ius 

Scyt thali a dorycarpa 

Hypnea musciformis 

Struvea plumosa 

Coelorthrium muellen 

D:t.C!tyota sp. 

~e ·tamastophoa plana 

Mospo .. a aush lis 

I ,. 

ALGAE OF. SECTION 5 

gOLOUR 

Bright gr~en 

Dark olive green 

Yello brown ste□s , 

etn fronds 

Dark yello brown 

Pinkish browa 

Bright lettuce- green 

Pinkish brown · 

Green 

Pa.le mauve 

Dark pink 

LOCJ;l.LITY 

2€6 yds. s. of. • I land 
3 ' . C mer of reef f ce 
and ·reef top. 
200_ yds s. _of s . Island 
15' ock on bottom. 

298 yds s. of s . Is and 
15 1 rock on bottom 

200 yds s. of' s. Island 
15' rock on bottom 

2-90 yds s. of s . ISlani 
15'- rock on bott m 

200 yds s. of s. Islanc 
-4 ' reef :face 

200 yds s. of s. Island 
15' rock on bottom 

200 yds s. of s. Island 
15 • rock on bot.tom 

200 yds s. of 6 . Island 
15' shady underpart . 

200 yds s. of s. Island 
15 1 rocl on bo ~om. 

·----·--------~-------------
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INT.mTIDliL ECO;DG.Y or THE I.,lli:E8TOi\"E RF.ETi'S OF 

CARNAC ISL.AND-, .Y/EE:::.T.1:!~'1 AUS'.l'Rhl,IA. 

Loisette ti , bnrsh ancl E.P o Ifocigkin 

II·JTF.:JDUCT::'.:ON 

A brief visit was Lade to Oar.na e Isle.nd (28,3c51) during a ~:U:U.Vey of the 
intertidal ecology of the limestone reefs of the coast :near Frema:,.1.tle. Within 
the compass of' this sm--'lll is:..ru:1:l of 38-} n.cr e s there are reefs of varied ex­
posure and wid·ch the s·i;ud;y· 0f ;;,t.ich h3.::; helpc\d to elucidate problems of the 
distribution of the f'a1:i.1w. :.:'Ol '.Dd i :o othe:-c~ parts of the region. A further visit 
was made in 1955 (16th-· 19th J a:c.u c.:c:;r) c1uring which reefs on the north, north­
east, south, and vrest shores of f .Y:l islarnl were surveyed. 

'.i.'he pu,:rpose of the -,rird. i:s was t o stucl.y the littoral f'auna of the rock 
r eefs of a small i s]_cJ.:.'1.d wi '.:l:_ var:i.eo_ e:x:p osur0 a.."'l.d to compare these wi t..1-i the 
mainland reefs and. those of :S.c ttnest a :d Garden Island. 

~~-~?-r1;sL~~c1~-~,, Dt.c·ins c,.,_".' visit t~1e ·weather was fine a:nd hot with 
easterl y wind3 c ~:-ie tic1es Tverc::: of ·che t ;y1)ical summer 1;attern, low at about 
7 aom, ,and :'.'.'a:,.1ged from a n ::.:x::..rrn.1.,,i of 2.,6 ft. to a mi:i.1imum of laO ft. on the 
Fremantle gauges A portable recor:hng tide gauge was set up on the reefs 
studierl a:nd their heig",.1t;:~ relative to F .. ~emantle datum were calculated as des-
cribed by Hodgkin (J.9.'.>6)., li'j_"'<:ec1 referencP- points ·were established on the 
reefs • 

.'.J::£-PQ.£ra~. Ca::·n':l.c i s la.1:ct l i..es south vi-est of Fremantle, three miles 
north of Gara.en Island., It is composed of coastal limestone ( eoliaiii te) eroded 
frc:n po::·tion of a l in.::: of ,x,_7.3olidate d. sancl dunes which ran from Penguin Island 
in the south, through Poi:-i:s ?eron, C-nrden and Carn.ac Islands to the Stragglers 
r oc!~s (F'airbrid.ge, 1948)., '.!'he :-::.ho:-::-e s of the island are somewhat protected by 
o:t'fshore i [!J _r: ·>; a.11c.. reefs on the 001..;_theo.st , northwest, and north east corners. 
The de gree of c:x:posu:-:-e to wo..ve ac·cio·:1 the:cefo1~e ranges from sheltered on the 
east coast to moden,t,;, '~xposur c on ·che dest E:.nd nearly full eJ·:posure on the 
south west co:cner~ '.!.·he ma:::·gins c l the isla:o.cl are capped by a layer of trav-
ertine beluvr vmich is 1. di:C'1· oi' softer rock . At the base of the cliff the 
rock is agair .. nard and i 1.1 2~1ariy place cc: forn1S the t3,_pical fe a tures of an over­
hanging _ 7 .Lsor, a:o. i nter tidal 1..mdercut, and a reef flat at about mear,. low water 
which varies i:n -,-v-.i.d th f rrn:1 & feu ~r ;_rdF ( north east r eef) to about 70 yards 
(west r eef). Th.-, e aste ~-n :3ho:-e is sandy Ya.th no r eefs a lthough there are 
small 1,,ci+r.he~ of rock o..t -~11:2- baE:: <-:; of t he cliff in places. In contrast the 
~-:s t 0 r~r shores o:f' the rodcy -·.:~lets :1.orth m1.c1 south of Carnac island have dis­
t inct thoug h rk."3'.'.rov: plD.tfo,~c,., en -~heir eastern faces. The deepest part of the 
unde:i.~cut varies in hei [;l!t frcm aboa:~ l ft above the r eef f'la t on the north reef 
to 6-8 ft on the south west isl and. The outer edge of the r eef platfouas is 
in many places deeply 1.m1•::J'.' c.1x!:; 2.~"): l.. the water is 20-25 ft deep o 

rAu~-r.A 

'l'he a.n.irials D.11U. p l a ;_::.-cs o:f t }, E.' ir:.tertirla l reefs show a vertical zonation 
r1imilar to tl:.a·c obse:;.•vecl on roc1<:;:.{ c . .Jar-: t r:; in other p a rts of the world. In 
additi rn1, howevex·, the:-:'e is he~::-e a hoTizontal zonation across the mdth of the 
}:eef fla-t W.J.:~ '..'.:.P -1:;o f our :n.:.i.~.n ;,,one[, mc:cy be :c:;cogoi Bec1, distinguished by the 
<~ :.rn.inar.rG a:r1j_rnals Cf ·:- ':tl g Ft 0 JJ:. es:;:::~ t., 

Sketch maps of ti--:,,~ r-,.:;cf ;:; y-:e:;:•13 ,,,n.Jc from the cliff top, the pri,1ci:pal 
rn.ca su rements beh1£?; detc:c:j.:n.ed on ·'.;~Je gr ound. Levels r elative to the fixed 
points wer e obtaineJ. by r..c'.'i :o:;c:1 J.evelJ.:i.ng a.Del noted on the maps., The p rincipal 
animal and p:1 

.. 0.n t asso-::j.:-:..tio~:s 'K:r e -:~he :n. p lo·cted by observation ' on the r eefs, and 
t~averse line or li::.1::.:s ae:i:::·03 ., tl~e r eef flat s e l e cted for more careful study. 

Along each tro:·rer.;::;e 1i:,_:::: a J1:J..i111Je:c of 1/4 sg_uare yard samples ,;ms sele cted 
at r andom in each zo::..e o.rnl 'Ni t }1in eac;·t of t he se all t he macroscopic a:nimals 
·,ver o c :-11.nted. and the a::..ga l spc 2ie ;, r ccor:3.odo 'l'he results are here lJresented in 
a s e ries of ·';ables, I n ·,;l1J r~e <:Le a:air:1al populat ions a:ce shown either as the 
averaGe nvmber pe:..~ 1/11- .3 c, " ::;do ( f .Lgcce un derlined) followed by the range o:f 
7a:da tion , (e.e;Q g, 0 --.J+\· or where the ave :...:·c-..ge was less t han one per 1/4 sq_. yd 
as t l1e tote.l f aun~ L1 aJ. l samples r·~:,~o..;,tln_ 2. from t he zm.1e. A list of all 
animal ~pecies f o1.2n I 2J.~_ ve on the r eefs i s g i ven in Appendix I. 



' ) 
"--. 

The s ou t he :'11 ;::.h are of C2_·::-:o.a c Isl and is mostl y :cocky a nd bom1clec1 by noinrovv 
r eef s wh ~Lch exte:t1d. e i ·ch0:".' f' :;_~o:n a::1 1-rr.·de:co t cliff ( a t the southe rn. point) or from 
a dee~,l y ~pockete:i a :id. c.L;_; s c,::: te rl rc.'.::,r~J thr e e t 0 f i v e f e e t abov e the r eef l ev e l oh 
the s outh vree,t -w~1er . .o Jj ,:; t:.~a vc:i~.se u~s- ::ii:ule (1 i:i.1. fi g . 1). 

Ex-_;? osure t o ;vav e actio-'.l i s ;·_:o .~_0 :;:·c;.-t.e to s t2.non.g; the n :)e f s- b eiDg ex1)ose d to 
,':.ra ves f r om the cou-c:1 He s t b 1.~J~ JJln::;t,:, ::::t0d f r or,1 t h e north ,,ves t. 

The r eef p~_a t f o:i:.-rns lie at a1J o,_1-t 1.,5 f ·c ab o-ve dat um vrl th a nacrow rais ed 
rim about 0.3 f t h i ,:r,he:".' ,- .. 4- tray·c r iJe '.v-:i.s n:Qc~e across t."h.e r eef yrher e i t f a ces 
vrest-s out h ··•west a:nd t he f a·,.r,:12. i ;:; 7.i ~·.t ec~ in ~Cabl e Ie The dis·cributim1 of t l1.e 
main associ a t i on3 is s 11ovr.ci i:1 f i g . 2 &1rl 'fabl e I I. 

The h orizontal z orn t j_on c·I' t ~1: 0
: :reef :fl a t ,ans not mn.rked, n. narrow J 2.ni a zone 

of corallinr:; 2J. ga e 1ras E s ·;~i11z.:: 1 ·j_3;·1ecl. in place s but the gr eater p art of t he p ili.a t -
f orr,Y~ 1:1e~~e c over e o.' ' "·'l· -·- '-1 -i-} 1e ··.-,·, ,-!- -i- ·.,-.·,- f' ·i "f1 

·, '-I•0 l-i o -'--i "' r oei· (PlaJ·e la) Qunrl--·i· ··· ,-., .._. \ , l,1 V- .,, L. •. J liV . . _ _ _ ,..) - :, l __ <::_';" ,._ -:; _ U-~~ :--·· ~c L • vv ,./ l \ ..:; 

this spe cies vW .. >. ;:;; a mi x e d a l gal ·c1.,:cf of species of J ania, Pteros:l a di3- , :t<;ct9.~:::.rp1:1s: 
Laurencid'l. • J!zpnea , D+c t {o;b a:::-xI ~ 7:-i·~o:)b m ::~, shor t ai.1d. s-_parse in some pl8.ces a nd 
luxuriant in o·che r s , 'ti'.'.~" out er ecl 5e of tlle reef had a d e ns e popula tion of' 
an.imn.ls on a s u:..~fa ce of c .~'21;;)1 :y L . ·i:J,.o t h a;.nnion , (fig . 2 ) • 

The f a una is t ypi c a l of o. ,;1oc"'..c2: r1:ce\ y exp osed shore , exce::_:, t for are a 14-
whe r e Balanuc, r:,igr esce:t12. 2i ,1:::'.. I :o_t .; l l a nax l a t ic.osta ta oscur ::rne cies v1hich are 

•=r:=,·--~- --- ~- - ,r.-_y___-o,,·., · · = ··""- · .... · . •• _ , • : ..oo---''" ~- .-.- .... •.: • .,:» • . ....-.-=-,,.-y ·= •·-.,._ . .:; -...cr .-.o...""'-- ....--....:r. , ..c 
t:y:picD.l of ex posed r;h:Jr 1~s " ? o.J.7 -c no a J::_c j_ rl c r-i O a trop i c a l zoacd;hid cornrao:i.1. on 
Rottnest I sla:,_1.'.:i. f o :::~;,e.l l a:c ·:t'J c; lcci:i.es ~{~ ~w.:~a 10 of ·this r e ef o.nd Zoanthus 
, ir aelo-,1gus ic- al s o ,Jr '" '" ", :i., ·t/~ ··~~~- -- ,··-·· .. ~ 
~ :a -... . •.=:,. t,.J I ..I..-• V i •--' "- . . C' 

'1~1.e i dcerti d..:.'1.l unr1ercu t ;::.~ovr3c7_ the z rn.1.G:ci on typi cal of r e efs i n the n ci:c1i t~, 
of Frc,,1antle (La r sh _. 2.955) " 1•i.1.e J,ighc s t zone was occup i e d by the littorj_nid s 
I&.3£21.}?_hEl_ un:\fa~ciaj;~ !:.Yl ( ~ ;1:e c )t-v'.'i':1~ TUf40SS S ; the n a z one of l :unpets, l'-Tc:,-to~9meS; 
.S?EY9b:=b.ti@. 2..1.1cl a i.'ew p.:i, -~';')} _\E'j?,g;~ L~~:--?();. . ~1.t2 )9]:?-£-I .i~\ spp D wer e not r e corded 
f rom this r eef o I1:;.,2r -~~-,;; 'X,r:c: c,, ':• v .. : ::; u ;:~.::;_e r cu-i.; iTdS a band of chi tons, Clava rj_zorn 
hirtosa a:,:-id, ?ppe;zop~~,: _c ,~_:-o'1j;) ::a. . ·' ' w r1 ?y -c~ l l,o)_rla e..lti c os-tata and i n shei t e r~d 
p l a c e 3 t he a nei11'.)YlC {':~-~_j_ri:i .. a ·ce,1.00];-~0 ;:\ c:t ., ·J:Le l a r ge Pat (; l~':L11.aX lo.tics,yd;13..;ta , usu ;::,.lly 
found on the r e ef e dge, j _:,::;_-.r~d r:~3 t ::'.,; ·c.::1c~c):L''Cl J. t j_n p l a c e s whe 1~"' t he pla tform j_3 v er ;; 
na rro,;r. 

At t l1e sou t 11 1.7est 0 0 :::'nC j '.' of c .,_:.:·110.c I s l ::'.:,.1-:::.. is an isle t atta che d by a n c.rrow 
r eef platform vl:1j_ c:'.1 .sc ':·,~, .::1i ~_ r; :::.. t cu::.c~ j_:::; ,;:c.cl.est o:, its s e o:war c1 end (2, fj_ ;> 1). 
l\To tra"1",.rer·se s i-✓-e ~;:e E~t1c7.o Ltc-~i.:·cs s ·C£'.1 s;~t.: r·c c. .C:::; lJ1.1t; -:.::i-1e cli s ti--·ibution. of t l-1e con1L10:ne::-1 
D.nj_ma ls a:i1d p l o.:nt s \ 72.S p l o l;-':e (: ; ( fi g " ) ) o 

Le v 0ls wer e ro+, ·'.;al:c::c1 t · .1.t r;c, ,-,, ·:~ c.,f t h e :,_~esf rr_01'lears to lie at o.bout 1 f t,, 
above dahm1 w-it:::L :-:a:i..rJe c':L 8.;:•ea,,; o:o. ·r;Jir-; :1,:,:c' TCYr n oi·thern r e ef. Ther e is li t tle di f f ­
e rentic:Ltio:n i :nt o ho:r.i 7.oDta l :~cL ·)s b-,x :~ o. m:J.:r•};:e ,1 change is endent in the c:cni;:10.l 
an cl l)l ant a s s ocin.b ,j;:·.,,: ? r c:.,1 -c.,:e e::pcscJ. we s -:~e rn to t he shel tered. eastern r t:ef 
f l a t s Q On t h ,:; ,ve ~-,-f;e ::·_1 r~:;.rl e ·:.~,e : -,~ et' f .:-1.i.c.1.G. is that typ icc:J.. of t ~1.e outer e d [',;<:c 
of o. :f:';_,.ii-ly e:c_posecl re 3.= : p~;t •g~;,::1 1:u~~:: l_;~i.}.g_g_stat~ f evr lfa),ioti£ _TC?eJ., 
~~~1-1.?i:"1~ ~ -·th_c.9s_1;a ··i: _, 1i ·:_,;_ ;, -t~'.n .,,1:,::·•_r .. :1, Fe ·., 9)::!:!-.. '!~·12~~g:~ . a:nd :..10 Js<'¾1._,e.m92,:12- <;;; ,· 
!1~1,=h9 .... '2-hd~i.~ vras ~1."L:t -~L _,:!.f~_·.~1t )·?e1 ~: :-~ ··1· .-· ~ - i ::-_ ~-·sc~ t_:f cleeJ)1 3r pocket e d I'e e f ' Oi1. t~:1e 
1-1ort}1 -~:-.;re s J...; sic~_e o O:n -;~}.- ~ :i:-.01,., ·CL. f,:i.~i: ·-/ ... :.t c_:!1 i s J~1or e ~}1eltei'"'e c1 F·. l atic ostato.. 1,;-.:_s 

a l mos t a ·bsent 2.r:d I rJ_zr- r_, .l(; :T .a ,·.:ncl ~:_[ ~=·}:::-.!.:t~~~f ~2: v1e::-e ple nti i'ul ~ 11al i9ii.§. .;:1as t h e 
drn:1ina n t moll u se " 
t he 2.: 1::..n1r.-Q p o::,11..:la ti0L3 .'ffc :::c ~.: c:J?lc."~-~-f-c~ b:,· algae , mai nl y F ~~r ~9} :E;_,cli ~ £~E..=h..U i..~<?i;'..8=,~ 
and on t he s l .cl t c :.~c a. ea,c -,~c:i: ..:1 ~-:i-,:~o -~~1e --: c ·,,ca s a mi z ed a l gal t u rf d omina t e c7- by 
:[~J:a fasti F!~-=1.~;8.~ . J~~:-::£~:fsi~c_r.(:;hl~~:?:. :~~.:~::'_~j_;~~.?~.i ·r~~2. -,r.-·;:~s abw1da:c1t on -Cb.i s 11ar ·C of t he 
r e ef., 

m ., , , i' ·1.·'-c,-,, .'· -i c0 ~ 7 l '"(' a, ---~- ,-·- , ·,C\r·' ~- ., i ·1 1°e i c;' l ' . ->·,no,-··1cl +111•:, i· r.•·1 (JJl,.. .1.··":r·orn a'oou·l,'- 7 , 
- - - •. -...J .l l., t .,J.. l, _ Le... _ - ,. __ _ ) L --·v1!\ =:i~ i-: .., __ __ __,. 1.., -- _.. .. -c-,J. - \. c..,;._ L \..l. lJ V •~- _, ' -L _,/ 

fee t on t he shelter ed s :i.cl.e ni '.~. clc: epe ,;·'.; p oi n t is not more t han 3 ft above t..he 
reef fla t while en t li::~ e : ~~:,c1•:,·Y:,_ -:oi <~~c, ' --~ :i .r, 6 o:r· rnore fee t. '1':1e mri:Hm l zones 2.re 
corresp on cli1.1gl y r E.i::.;r~u.. :::n ,_,_., ~ ex :·;.r:i :-.ci~ pla ce tl1e z o:.1.es c;rere : a b and of f'il ::1 ,,tent­
ous g:::·een a l gae r-epJ .. c,.r ;i~1:.;; t :; .. , 1..·,ff.:.2.l l j_ ·i;torin ic1s ; a ,,1ixcd l i r:,1pe t zone of 

~<?tJ?c.~Cj~~1e2: , ;?~ t 3l~5!:~}8J ~_ ~.:: c,!:.c1:.:·5 J £.!~ .)i .·.~-..J~cvc~~~;9:·~~-.;J .~l c~.~~:~~'~9~:[~-~ .91.?-thoc1-~~0~1., 
Pm:ieTo-r:J.cax, [:.n c:l_ a f eu r5f:·).eu.:::s ~,j.,:c? '?_r;_:-x>'1 ~, ; &n d "be l ow t his Patel)oida, Ac;t~niu , 
Halioti s , a r ,l l :i.. -l:;;_1.o tha,n.11.i.. n;:-:_.., ·;:~:::"e:.'c chere vrn.::, n or e shelter from --Nav e action 
the r e ,ver e no Ontt~1n d :1:<c~~1, ~OJ:"c•? T0 __ ~1y.:1f, Bal.~p~12,, P .,_ l a ticop t a t a or P~2ero11i. 

~j\1is i :.;; c1..1.1 cx·:-:e1·.:.r~j_•,•~ 1~e0:.~ J.Jla.tfc:~:i.-_:. c2c-Cc--1rl -i.11g~ "Tae stvvo..:cds f 1---or.1 E.1• sa..11.dy becccf1, 
(3 .- f i g . l )o The 1.eef' :;_,J a -l:;fo-i::-,:1 i s f:ii.. r ~-Y }1j_ gl1. ; about 2 f eet abov e datun and. 
a:i:p ears t o b e mod;~rnt o:.'..:, c:.-;ose<J_ C; ',T..tve a c·cicn~ 
tl'.!.E:: :ce ef fla·LJ & .!.ti "G~·1r:.-: f o:: . •.Jl k l iG l.i. s~:·., c; r1 5 1·~ r~~f Ll ) ] J-: I I I ., 
assoc i a t i ons j_~:; iJhov:re ir.: ~2.gc ~-;J 

L .. t T·a·ver ·se v~,r;_s El£1.de UCJ~OSS 
'I'he dist:c:i .. butio:n of t h v 



TABLE I 

South Reef. Traverse acros:3 r eef fla t. For explanation see page 2. 

Y;;a_s f~rn~- notch · · - · · 0-3 - · ·· 

Feet D.bove dz.tum 

Number of samples 

Echiuroidea 

Pseudobonellia biuter·i:c-it:L 

Coelenterata 

IsaneEJ.onia aue·crali8 
&1all striped 2.:nemone 

C+avarizona hirtos~ 
Onithochiton occidentru.is 

Gastropoda 

Hal:j..otis r:oei 
Prothallotia lehma:ni 
;E~ tell oiq_~~filiQ£..§~~~ 

-~~lor~~~ anemone 
Euplica bidentata ~zre~~-
Dicat.i1.ais ae ,,.rota -•=··-~---~-&.---= 
S~p)1.0m:6~ baconi 

Echi:..1.oidea 

Dor,:iina:.'1.t a lgae 

1.8 - 1.5 

Lf-

2 

3 
1 

2 

J a r1i u , ~j;ypl).ea, 
C,rstouhora 
~ ,.,Z - -r.----~ ....._- -=--........ 

'I'AoLE II 

4-12 

1.5 
17 

10, 4-20 
1 

±,, 0-13 

1 

6 
1 

_g, 0-12 

lithothrurroion, 
;§ctocarpus 

South Reef. Distribution of ani,'.::cJ.. a nd pla nt associations. 

1 

2 

3 

4 

5 

6 

7 

8 

Jania He liocidaris 
~ - ~-..=io 

PJ1.odophyceae 

s~rbaESlli~ on broken reef 

Pterocladia 

Laurencia 
~ - ... _ .,, __ _ -er:,'"&."'='"'"- ••:..,,, 

Ii ,;-;:,nea 
.. - "'0Y. .. - "r.><'.::J 

Ptei~ocladia 
.,~---,,,.---- -... - ... -........ ~~- ... 

Ri.s:J_y~/c3: 
Li thotha;;1nion 

(crumbly) 

Pterocladia 

J ania 
..,-,,. -c:,r--_...,......,. ,.--,. 

- Ij:,YJ2£le a 
.9.J~~.t <?J,)h9,F.~ 

Heliocidaris .. --,,:,, . ._,- ·--. .. ·•· ----- ~ 

Isa :i.1.e:oon.ia ......... _ ,.... - .... .... ~ _,, . 

::12.lio·~in .... , --.... -- .... --... ··•· - - •.,--,, 

Ealiotis 
..L3 -~.lCY£10l_1.i~ 
Onithochitm1 
.... - -·• ...- .....--.,- Y:-,• • w • -s · • · - --- • -.• I 

Cla va rizona 
Patello:ida 
-.:.""-"• ...... - ... --.. =----:..<.•- ·· ..... 

9 

10 

11 

12 

13 

14 

Li thothanmion 

~9-~c.9,9~11§., 

PJ1odoph:yceae 
(small) 

Pterocladia 

Lithothamnion 

Li thothanmion 

=~- -~ .::c,,o--- t 

13-17 

1.5 - 1.8 

10 

1 

8 
6,5 

~' 0-14 
:i,, 0-10 

1, 3-lJ+ 

l, 0-22 

1, 0-5 

2., 0-9 

li thothw.J.mion 
(crumbly) , f t_e.r.<2•· 
c]-E:Ldia, Rhodo:phy, -

e ae . 

I~§!l.C:!.@.OjE,_£ 
Hal~2tiJ3 
Patelloida 

,- e-=-c'-"'t""h y ;,, C,-. ~ -1 

Heliocid.aris 
C ....<:I -='°" - • • r - o,;.-=,o 

gnid01211s 

Haliotis 
·-~ ----==----···=· = 
Isam,1}\0~a 
? 0te:l,l.9-.i~ 
Zoanthus 
-=--"'""""'-~~ 

Haliotis 
Pa;teli5->ig.a 
IsanB1noaja 

Haliotis 
.:::::::.c..--..,-,. - --=~ 

Patelloicla 
ISB.Aer'.101~~a 
Clavarizona .. ~.c-:,,--~ - -~--~ -~'3 

Onithochiton 
=· ~~~ --....::. 1 ~- - -,,.-., y•~ 

Ba lanus 
-==-:c . • • -

Patellanaz lati-~--~-----"""=~ -.. ---.. 
c~:;,tat_~ 



At t he ·c:c..znes of our v isits tl-:,.e r e Y/'3.s a j?Q:!'.' t i all~/ exposed beach rock ::.-c1Hp 
p opulated wi ti1. patche s of r.n.1..ssels (Bracl]y~clontes B~sy.s) and SiE_lymp.ria 
l?.~.£Oj_ri. o From t he rnm1, t he 1Jl a tfoi-m is horizontally zoned as fo l lm-_rs C n. ) L°:!.?2:-.'==. 
z;one with rauch s a11.d; C-b) shL.llov, pool; ( c) a short tv.rf of cor2.l line 
a l gae ·with srn:1e S~L:r'&":.§S1}J!l, Ihsty-2,ta, 001.Porne:ci:i_a and ,ll;x]E1ya; (c7-) 3.il out0r :c~OJ.10 

of lithothamnion wi t h a fairly dense p opulation of browsing mol luscs . 
( E2,li~:t2,s roei, Pa~l l oidD.. alticosta t a , Patella.i1.~ }-_a tjcostLl.tD.. (fe·.-r) , 

_Qi:uthocl:4-irn.1. occident~1-lis nnd Cl q:pizcma prtosa] ·with n. fey,r I sanei",\Q_£i q 
aystralis and Heli=o~ris e3:_y thr2g.::q2 1un2;. (Pl a t e l b) . '.I'he chiton s a r e con-­
fined to the outer l-:,.;;ilf of the zm1e . 

0~1 p arts of the r eef low-e r t .r:1an t he ge;-ie r -al l evel §.~1! m-rl f~..s,­
~~ predornin::,_ te . Occ-c-.:r-ring on th8 1-ee f flat , between 48 and 60 ya.rds froE1 
the ramp , -,,yei~e these aclc.litional.. specios , one specimen of each being found in 
t he t r av er s e : Or~x:eionlax ired.al e i , Co;-,'lj.ne)cl a Gp . , ~ sp . , Bel lastreG. sp . , 
~acri1ea onychitis ~ .,:,_u_strocochlea z uclis. Rav~ t~oqc1. CEL,:mtse~;:it:j_s was f oU.ild 
here on the 1951 vi,Ji to 

'I'LBLE III 

-dest Reef. 'l'raverso a cron3 r e e f flat . li'or explaw~tioi1 see 22..ge 1 .. 
At 7 - l lf- yd :no i:,::: .. croscopic animals, dominant a l gae SJll~gassurn , EcklCJ:ni a . 

Yards from beach 

Fee t above c.l.a tum 

Nur,1be:c of samj;>l e s 

Echiur oidea · ···-··· 

P:~;_p.}~SS?E.2.£.9..JJ..l.~ .E.2;}~ i_e_E,?-Y~~ 
Coe l ent e r a ta 

Clavarizore~u.3:-::co2~ 
0t8:.ibggJ1i ton =099id.91yb?J,i§ 

Ga.stropoda 

Haliotis _ :rnei 
~::."l~:. A~~j.sula 
hS?th,_~J.Joti~~J!l1J-C£:~:r:£:1/,11.f..S 

Yfo-so__gib~,ult7:PEei sp:Lano. 
lli:cw11n w .. 1}itl01.~ 
:eatellti.:..11ax l a·cicostata 
.,...-.,_•~•-·•""-" ' -"" ~ ,c,:r -."ll."" .-,-.. -~~ _,, __,,....,.-m 

Fe.telloicla c.1J:cicos '~a.-ca 
o. ""'~ .- --=,o.~a .-: .....-_ , .T .. 

Plora conus DJ.ieT,1onA 
11~c6. · l)ident a t a 

I_:7re;1e 
Dicatlmis aer~rota 
~l-.P,_ho~mria _ b;_CO!l..i 

Pel ec~rpo··l.a , 

:t<.:c}-tinoidea 

11 0- 20 -·- ' 

Eelioci cl.B.r is e:c:;r-chrof..i 'et1,r:-.1a 
..... ~.... ·"-" ..... ~-: ... .....---,.,_ .... ~ . ,:,o•-~ =--- .,. ·.,-_ja - ~ _.,....,.-_ .... ~ 

Aste::..~oidea 

Dor:rinDnt algae No :1a c r o­
scopic algae 

15- 23 

2 .1 

24- 51 

2 . 2 

8 

2 

4 

4 

1 

7 
2 

1, 0- 22 

2 
l 

3 

ll 

8 

Jania Bhcx1ophyceae =-,~ ' 
Sa.r:,,o.ssum, 
pi;ociophyceae 

52-513 

17 

5 

+ 

.2., 0-16 
±,, 0- 25 

6 =' 0- 21 
11 

.2,., 0 - 22 

3 
1 , 0- ~-

1 

2!±, 0-95 
2 

1, 0- 27 

7 
9 

2 

2 

6 

Li thothc.:.:.L1.io;_1. , 
Ula1-~, fi,~1-~­
p~2.~, 
L{'.UTCJJ.Ci.'.l ' 
J'."-,.._~, 
Sarw:assui:,1 



4. North Reef 

The reef f l at is about 40 yards -qide but is dissected by several deep 
pools (4, fig. 1). It extends f r mil an intertidal U11.dercv.t 1ir.tich is low with 2. 
wide overhan.g. T~"1e reef is fairly s.hel tered in aspect. 

No tro.verses ,.,rere r:mde he t the distri bution of the an.i:.ncl n:c1d plant assoc­
iations ·Nere plotted (figo 5). 'I'he r eef i s horizontally zoned into: (a) an inne r 
:lEl,1.i.a zone of corallir:ce turf -,r.i.th so;,1e ?~£~~E.~ a:i.1.d sand, at about 1.5 ft above 
da tu~1, f?-tiTie~l?-~~-2i, was abundant in tlus zone; and (b) red-b rovrn zo:i1e of 
Sa.E_gasswn with Pterocladia, ltr....e.nea~ Laurencio.., 1!~, Jania, and patches of f:yrnod­
.2.~, this uas deeply pocketed and at a relatively low l evel (1.0-1.3 ft above 
da tur:i) ~X:ci. -pc..chY_g.yimatin.9: occurred here; ( c) at the r eef edge a nn.rrov, raised 
riin, at about 1.5 ft, on ,,-;hi.ch a Eiod.ified Balicbtis-lithotha.i;mion association was 
:,r esent (figo 5) . ~-·--~--·- •- ,.•= 

The interticlal undercut: the deepest }_)art of the undercut vvas about 1 ft 
above the r eef flat a.rid the ruTu·:12.7.. population was sp8rse. In -the Li ttorinid z.one 
were fevv h e lar~he and Tect~:i:ius. The limpe t zone was drn,1i,1.ated by f!9}.9acr;1E!_§; 
OY]-:;:chiths wi t..h Si.:eJ-1onaria luzoni9 and 0. fe,v Patellanax: P,.£rcm:i._. Lower dovm wer e 
Pa t elloida a l ticosta ta i,,;i th a f ey1 Poneroplax a:c1d. Balanus. The a l ga Gelidiun 
oc;urs at the base of the undercut and in places o. tub~~buildi.i1.g :?olycl~f 
the f nE1i l y Sabellariidae was plentiful. 

5. N o:r;-i:;h ~5§... t Reef' 
On the north eas t corner of t lle isl and are narrow dissect ed reefs, ten yards 

wide or le s s ( 5, fig~ 1). 'l'hey a r e shel·i:;ered from wave action e,nd provide a 
contrast .to the more exposed reefs of the other shores of the island. 

We wer e not abl e to exami ne this r eef but a survey was kindly uade lJy 
J .A.L. Vfatson. 'I'he r eef vvD.s covered by a coralline turf and s8.:ndo The outer 
edge l acke d the dense ani:,.m l populations of the expos ed reefs o.nd Yras covered 
vvith ~~§.§.UYH_~,.~d P"ti3.£.<2g!ad.2;-~ Yr.i.th little l:i.thoth.9.w ri.on. f9-tep . .9:i,.9-a was t~1e 
only mli;·.'laJ.. s:pecies living 0:,1. the rock s1J.rface, the others being "b::coyrsers on the 
a l gae , p r eda tors, detri tal and p lankto:!'1 f eeclers. 

'I'he distribution of the ani,.:.als is sho1;n in Tabl e rl. 

'l'ABLE IV 

:North Eas t Reef. 'l'r averse a cross the reef flat. Survey by J .A.L.Watson 

Yards from notch 

Polychaeta 

1<1n.m. Sabellariidae 

Ecluuroidea 

;§:sMobgneJ.]-ia biuterina 

Coel enteina ta 
Isaner.1orii a aust r alis 
Small s,,r een auemone 
Srr.all s tripec1 aner:.1one 

l1L1phi:1eura 

Clavarizona hirtosa 

Ga stropoda 

Patelloida al0.-costata, 
Floraconus a11er,,one 

. . 
~~cA bi de~t§l 

Gena auricula 
~.:w. - - -.,_-. ... ~ -=-

Dicath~is D.e8_E"Ota 
Nine:l ]-a wl1i_tl~yi 
Austr ocochlea rums 
Sil?:-20 ari n. _ buconi 
S • ~f UZ.£,~~~ 

Pelec;ypoda 

Br achyodontes ero:;:us 

Echinoidea ..-:>.~~~-·=~ 

0--1 

+ 

+ 

+ 

.,. 
+ 
+ 

1-3 

+ 
+ 

++ 

+ 

+ 

3-5 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

5-7 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
++ 

+ 

+ 



.. 1 

5. 
DISCUSSION 

On this sri1oll island with its irr egul a r shape there is consider abl e cliff­
e r ence in e:x:-posure to ,'i2-Ve a ction on the various reefs . The ur.::tri bution of the 
fau:c1a is r e l e .. ted to this factor a:_(J_d to _plE:tf'on, v!i.dth and l e vel. On t he L1oden1.tely 
ex-0osed South Reef the Haliotis roei a ssociation extends fro;~ the outer e clge a l uost 
to- the inte rtida l rmder~ .. t ·-.ihere t he r eef is narrovr; v1he r e it is v!i.c1er and uor e 
ex2osed. PE~i_elli,_n3:Ll aticos t-..ta and ~§-D-.!:~~ ni_g_r e scy11.s also occur. .,-·,or e expos ,, c.l. 
condi tio:n.s wer e found on the out e r fE,ce of the South West I sln.nd where P ■7 d/.\?f?O~;_t­

E:_ta ~ and E• n ::k_gr esc ens wer e drn:u ':iant. lJ1:~Ji~~~i -.~ms clor..1inant 011. the ;:,oc1':;i·c.t1:; l3 
exposed areas and a l gae domina tee!. the shel t e r..3d sicl..e . On tho ;;1.ode r2. t ely ex:-_pos0cL 
West Reef the H . roe i associcction i,-ms C:l..a.-,1irw .. nt in a -iiide zone oD. the outer ·,;c .. rts 
vrhile on the n-;;'r-e 

0

~ h;l tered North Reef thi s e.ssocio.. tion -vms confined to n. v~ry ~1c.:::Tc 
band a l ong t he outer ed6 e . Tl1e l orrer :Jo..rts of b o th these reefs 2 .. r1d the inshore 
a r eas were d01,,inated by a l gae . O:n ti,.e narr ovi North E2.st Reef algae extenc.1oc~ t o -ch-:: 
r eef edge ·,'fi th a few J?atelloida n.lticos t 2..tn .• 

'l'hese observati om7'orii'in~1 those--1:w.de elsewher e tha t the :: at-c0r .rs of 2,om:,.-~ion 
is r e l ated -to the distance frm .. 1 the reef edge and to t :1.e ex:;_Josure to wav e act ion. 
'I'he heig...h.t of the inte r t ida l undercut is e-1so r el ~,.-ced to the exposure . O.c1 t he outer 
face of the South West I s l ai.-,d t h0 deep es t po.rt is about 6 ft abov e tlie reef fl2 .. t 
whil e on its inner f ace it i s n.ot mor e than 3 ft, and on -cne North Reef it is e v 0,r1 
l orrer, 1-2 ft above the r eef fl :cd,, The ai1ico.l ~cnes of ti:1e ui1.d.ercut vary corrcc­
::_.:,ondingly 

Tge f'a1..ma of the Car:..1.2 .. c Isl n.nd r eefs i s si.i .-d.. l a r t o -chat found on Garclen 
I slc:,nd and Et. Peron in that r,10st of t he ~:pecies have a s outhern or wan ,1 t er.rp;c:r a te. _;; 
distribution. ;.tropical speci .::: s , narnel y, Zo~nthus~..:lQ_J~~ , P~~~.!1.oq. h E:.~9-?Fi 
1:ncl Ra~ona c a,puts~-?_9ntis whic}i Yf/:J..s u ncorJi:1.on. J.n the subli ttora l several s:;:iecies 
of c or als, not y e t ident ifi ed, fo rmed l arge colo:aies. 

liCl'J..\TOWLEDGEidBNTS 

The authors v,,i sh to expr ess Jc ~1•2ir thariks to the Ste .. t e It1isheries Depc.rtl,1ent of ·,fest­
ern Australia for gene rous ly j_Jr oviding tra:..-isport to the isl a.11.d, 1ll1.c1 to ;:1e,-.1i:·ers of 
the Naturalists I Club for a ssisfru'lc e -,vi th t h,:; fie l d vlOrk . 

f{EF BRCNCES 

Fairbridge , R.W. (1948) . T:,1e G-c:olog-y & Gco;,1or phology of :.t=-oint P ero:i1, Yiester~1 
Aus t r 2.lin. Jo H02i7 .Soc. Vii . A . J!.±, 35-72. 

Hodgkin, E.P. (1956). A portabl e r e cording tide gD .. uge . 
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Dominant algae Bare rock Coralline Corallines, 
a l gae Sar~sum 

in pools. 

(Tabl e IV - co~tinued from previous page ) 

Sarg~um, ulva, 
¥terocladia, 
Li thoth~p..o,'}; 



APPENDIX I 
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List of species f01..ma_ alive on the intertidal reefs Carnac Island, 
January 1956. 

Coe l enterata 

Actinio.ria 

Ac£niY. ynebr23a Fa.rqvhar 
Isane;,;onia. australis Carl ,tren 
rs,~ ~~-..:=-o- eo •:-r. • ~ l_j 

Sr.mllstriped a11er.10ne 
Ql~~~-V:.~t_££ (Dray-con) 

Zoanthidea 

Zoanthus pra.elo~~ Carlgr e n 1954 
P.~ytl~2E;_J1~ii~£~ Carlgren 1954-

Ai:melida 

Polychaeta 

Fara. lilabellariidae , Gen. e t sp.ir1det. 

Echiuroidea 

Arthropoda 

Cirrip edia 

Tiegs 

Ba.;La.nus _nig_ress,ens kcmrck 
.+_e~crac!J.1~ . ....P.l£~§ ( Wood) 

Echinodermata 
Echinoidea 

hiollihsca 

A11phineura 

Clavarizona hirtosa Blainville 
., _ .... .:. •'-'-..---""".-::· .. ..,...,...,...-:-1a· ""....-.,~ 

FoneTqplaxcosta ta BL,inville 
_OnitJw9h:J:-,.icmocci~cJ;,<::ntal~ s 11.shby 
9.:r.Y.J2.t~..&~-~J2 • 

Gastropoda 

Halio~ roei (Gray) 
Gena auricula (Lo.r,1arck) 
To.tilt~~ ta (~as) 
[Jotoacmea on;z_9)]J;E..§. (Menke) 
Patell~ ue 2er.?E1 Blainvill~ 
Pa tellanax la ti cos ta ta ( BlainvilJ_e) 
ProfuailoJ+; :eui.chyr:L-:;ius (Wooci) 
Prothallotia 1. en:~. . [Henke) 
Austrocochlea rudis (Gray) 
Notogibbula. _ p_Eeiss~&xw. (Philippi) 
ll~~ell~ whit1$ .li Iredale 
Bellastrea Sp. 
i~hl~e\,nifa~cia ta (Gray) 
'l'eclariu~ ~1.lg(!sUS Zivienke) 
Mel2.nerj.~ca _E1ela.notra&.\?. (Smith) 
~}lie~ ~)iQ.e:c.!-ta ta Menke 
Jjzrc:me spp. 

~~oc:b_daris eryth~ograr:1r.1a (Valencienuec, 'l. , . ( ) 
"]_1~3:..tn.~-l~ §:~.G.r.2:tn. Reeve 

Asteroidea 

~a ~:hella gunm.i. (Gray) 
f..S:.:9.4_9~0;._,~?~ H,L. Clarl: 

Chordata 

Twai oe.:t;ei. .' 

:/?'.J}l~£hyd.ereatin~ Herdc,an 
va·. ghbosa. 

HercJr:1an 

~~'.?- t~a sp • 
.Q.2mi_~~ll.i;;. sp. 
Flora.conus ai1e1:10ne (LaL12.rck) 
:?~vi trona,--~~ery~£!is (Linne) 
~-h J211.m1.ar)-a = 1X\COi~ Reeve 
S::l£.hmwria __ l uzoni SE, Re ev,;., 

?elecy1)oda 

Bra..£.tt,yodm1.tes erosus Lar,,arek 



EXPL.i-,L.1·.'l'IUN 0:B' PLi;_'l'E (;_ FIGUEES 

? l a te I 

a . ~-t?..t~.12=£<?.~J., Pat(,:ll o~dp.ftHi9.ostcLtE1
• and a l gae on South Reef. 

b . Haliol~s r oei , fyte1ioJ-~i~os·~~1.t c. , ~1p.oi1ia a-µptrtlis , 
Olavarizona hirtosa and Lithot har_u1ion on We st Reef. 

E.=h_gure ~ 1 tu 

/ ; .. ~. 
/ _:' .~\ 

(,:_ ~--
•·· ·--· 

l'~ey t o sy1.:ibo1s u se<l 

Al"\JTil.ALS 

Onic1opus verater 

Pal y t :'loa l:i.eideri 

.2.oanthus prael ongus 

Oni tho chi ton occiden-calis 

Ola w:rizona hirtosn. 

Patelloida alticoG t a ta 

? a t ellanax lc.:Lticos t a t a 

Haliotis r oei 

Br a chyodonte s e rosus 

Bal u1u.1s nigrescens 

Pa tiriell a gunnii 

Heliocidaris erythr ogr filnrna 

{' ·-·, 
\1> Ulva l o.ctuca 

J ania f'asti giatu 

I Pterocladia c[:.pillac-

Laurencia spp . 

Lithothamnion 

Sa r gassurn SJ?l)• 

Oystophora uvifera 
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1. 
'l'hE_bUB-LIT'.IOE..AL MOLI1J§.CA OF C.AR.NA.C ISLAlilD 

Report on collections rnade during December,1955. 

By D.L.Cook. 

In the following list of species, general ha.bi tat is given, e.g. 

sandy ½ottom, 2.~eef e tc.> as vvell c"S m1.y- a.deli tional useful in:'.:'o.rr11ation,, 

For general distibution, reference should be made to the detailed map 0 °" 

the island, showing topogr aphy of the adjacent oc.ean floor. 

This report dea l s only with living ani mals, observed in ·cheir natv..rvJ. 

habitats and is by no ueans complete as was evident fror,1 the abundant cJ.eL~.D.. 

nmterial in the ocean floor and y,-ashe d up on the surrounding beaches. 

GAS'.l'ROFODA 

§_abi~}Xllllca ( Cap Lirapet) All the specimens collec·ced we.re f'ound 

attached on the external surface of other larger mo11n.sos e.g. 

11_{e_gal£tractus _aruanLIB; Dica-_t.l.'iais a~~ta; t:;he Red Whelk, Q~~ £U.!J.~_y!-'ilda 

Me_gaJ,.otrac~ pxuanus (Fals o 'l':i·w111)et shell). 'l'he t wo spe ci.Eiens i'01.J.n .:.i .. , 

w~rc, ~P-socia ted wi th the. . sea grass !:<?.~-9;9.~• Both wore a heavy gr-ovrch of 

a l ga on the forsal snr.fa ce of the shell. 

, .. 1 ·1• . 1 8 'l B ·1 ) rue _ 0 fill ""COY11.£ \. • 01 n: tern a1 er • Two spec:i.:Q')ens 12" in length and one 

juven..i.le 4" in l ength - a ll associa ted v.d. th banks of J:osidonia. 

Charania rubicuncla (Red VfueJk). A sub-littoral, reef 1~orm, associ,:1·c c.J . 

Yrith Ecklonia r adia·ca in s2.11d pockets on the reef fla t • 

. ~cu~ ~]:"tj.J?_o_§.~~ (Elephant Snail). Littoral to sub-littoral - under 

de t ached ljJnestone bouldArs or in crevices in the reef. 

QuibuJJ,Jt botanis:a (Bubble Shell). .All specimens fmµid., vrere beneath 

1-;rn"',,,-h~:ne boulders on t h e r eef flo.t, east side of the island. 

C~anile symb.£J .. t.c2.um ( C::.i:=i n·I: Creeper ). In sandy areas a·way from r e ,:;r ' : , 

or in t he la:r:ger s and pockets of limestone reef's. AJ .. l specimens very ercxlo,.:. . 

Dead shells occupied by a species of Pa~.1rid. 

§_tOL}_~t~Jd.~ i rnbJ..=k£.-?-ta . All s:pecil,,e:i.1.s found, we-:..~e beneath boulders •)n 

the reei' i 'l a t; . east side of the islar,..d. 

Bellastraea kesteven:i . Not common. Found on Pos idonia fronds. Du .C::­

shells found in water , contained l?aE:,·urids. 

B~rtraea sp. I n l"'Ock hollovm from mid-tide l eve ls and deepei~. 

_ca cozel~~ fil'~'-.1:§:9'."iy.m (Bittium). Common beneath lil:1estone boulderi.. 

on reef-flatso Dead. s ~iells frequently contained P agurids. 

So]?;hismalep as rli,".;i;':Lta (Key-hole Lilnpet). Cornn on beneath bould'°rs OH 

the reef-flat. 

'.l'he 011.l ;y specimen, ·,,;; ith the animal inta ct, was one 

found taken by an Octopus (OQt51p~vLLL .. £p;g.~) in 10 ft. of wa ter on the >:rest 

side of ·che i s l and d 

Ge:c"L~ ayr:is1±l~ . (False Ear Shell). .All spec imens :found y.;er e beneath 

limestone boulders 0i1 the r eef- f l at. 

[2.§..~l?.-. ..J.E~s.11mg9 ( Vfue lk) • Sub-littoral , under rocks . 

1:.t~aj.ytia _<:::_s:>~~-~~- On Po~j..d.on.ia leaves. 

Cla;.1.culus _consorTirinus. 

platform. 

Beneath limestone boulders on intertidal 



2 . 

_G-i bhLJ_:t.a :z:rie:___:s22u.1-a . 3e;_1-e ,x l:;h lime:::; -cone boulde rs on i 1i-certiclc:•J_ :;l,,tfoi~-" 

Glos E::,0rlo_r-i s we~~~al i e~2s_i~ . :Nur;1erous s :;::ieciri-;.ens f ou.rid, cr;_·_'.:rl i :.--ic; o:i:-1 we ocL 

o:,_·. lil,i.GL tone surfa ces . 

Cn ·s,L .. ng aT!10n gs t Posidoni::::_ . 

I-Ie-ce :rs:i.zona _c2~:rios a a nd hyj;_o.~1itpp~::::i~g?.,tu~ . Co:omon on 8hell to:.:'. -i:; [l 

& 1C:~ l ivi :c1g Finrla clolabr 2-t a . 

Aut ochiton t ,J:..~ri 
• - .... . · - "' -~ - n;; , .,. - --- ,,.~ - • · · - ·, 

Notopl ax stria t a westraliensis 
• •."? c _ ______.,...,, .--.-,...., ::o...•--- •..=.cr• · •-• - · ,...-=~~ o.· ::.:a • .,, v · .._._ _,. -, •• •••' 

I::Jcb11cc~1iton _c ontn :~ctus_. 

Lll 1' 0u:::1cl benee.t h l i r'.1est on e b oulders on intertidal ; ;hd;f'or .u . 

j-,. sEw.11 spe cies (3-4- i-.rr,1) f otmd o:c1- she ll t ests r~ucL 

C1:,'.L-, J.f.,_T_,o::___::0DA 

Octo·p-,_ls _vuJ.-1':a:rJ-JJ • Conr:1on i ,1 littora l a nd sub-li ttor al. Burro-,v:_:: c:1-

One :::;::, e c L 1en colle cted i n cra yi'i sh ]_')Ot in deep wut e::_· 

( l ,D ft ) off North aic-Ie of i rJ l ond. 

l-1tLJ-::C YPJDA 

y:e.!~~}YJ2.i E_, ~ oti '2: ( Venus Shell) • 

l ii_1c ::; toile b oElde r s 0 11- r eef fla t. 

A nuE1ber of spec L1-ens folmd :10_ ·c 

Specinens coili.le cted benea th b oulder s OE ;:.., t.:) : .. · -

t idtJ .. pL_:_t f or:m. 

Bnr b<:!-ti.s._p i :Jt£cch i a . Fin:--:. l y- &t t &che d in a.YJ.d OYt line s-tone b oul cJ.e r ,:i 0 _1 

Coi<1r,1on. 

Pus ed by one vu.l ve to bas e of line s t one b ouL~<.:! I' oi 

rcGf f l 2.t . 



'l'.£;!2 ECtgNOD~Rl\/1 FAUNA OF OARJ.1A0 

ISLJ.u"\Jl) 

hy D .L. Cook and ~ .M. Ji~sh 

Intro§.u~ 

The present collection of echinoderniS was made in connection with a 
survey of the fauna of Oockbuni Sound and as an adcli. tion to the survey 
of Oarnac Island made by the W.A. Naturalist Club during the summer of 
1955-56. 

A brief visit was made to the island on 29th-30th March 1958 by the 
srune group during which time one of the authors (D.L.O.) was able to 
collect and observe the echinoderm fauna of the islmid. The short 
cou-stline, about 1.5 miles long, enabled samples to be collected from a 
number of different habitats on the North, West and East sides of the 
isla nd using sell-contained breathing apparatus to permit thorough 
observation and collection from otherwise inaccessible habitats such as 
the sublittoral undercuts. 

'.l'he physiography of the island and the fauna of the intertidal lime­
stone reefs are described elsewhere in these reports. 
1rhe infonnation relevant to the species collected is tabulated overleaf. 
T'ne specimens have been donated to the W .A. Museum. 

Discussion Gnd Conclusions. 
,uu ·~~-...... ~_.,~-

T'ne majority of the species collected are canmon in the vicinity of 
J!'remantle and the offshore islands with the exception of austrofromia 
J?_Ol~or~ of -.,vh:.i.ch only. seven specimens were previously known (H.L.6lark, 
1946 • Plectccster decanus is listed .by Clark as an uncommon species 
rruiging from Po~T'°J~on -to the Bight. The present record extends the 
range of this species westv.ards. 

J!,ew spec:iJnens of Patiriella~mi...i, were found in ivi:arch 1958 wher(;.~;;:; 
it was very abundant on the north ~ reef ( area H in fig. I. ) in J anu; .iy 
1 956 . Pat4'iella brevi~__pins. in contrast to the previous species occurs i n 
calnl water on piles, rocks or Posidonia b8ds; while not con1mon at Oarnac it 
is very e.bundant on the Eastern side°7f Cockburn Sound. 

1"'.he e chi.nodeni1s listed 1.:Lre preclominantly Flindersian species. Of 
the fourteen species positively ider1tified ten are 1:t7lindersian and six of 
these extend eastwards into the J?eronian province. Of the re1;1ainder, t .;o 
spe cies are endemic to South Weste rn Australia and two h ave a wider disL ::'..:)­
ution; one of these is 1:J.most circm,1-Australian except for the North ~;..st 
:portion and the other is ·widely distributed in the Southern Hemisphere :fr::::1 
Natal through Southern Australia to New Zealand. 

No primarily Dampierian spe cies appear in this collection. J!,our 
spe cies h ave not been identified. 

~}~knowl~Em._e~"!;s 
We vvi.sh to acknowledge the v a.luable help given by the State l"isli·­

eries Department in providing transport to the island. 
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~~CJ._ ta lJ].e : 
Area. of collection •------~---·---- indica t ed by l e tters in table are shovvn on map . 

Kez.~ to habita ts (indica t ed by nurabers in the table). 
1. }!,lat weed beds. Dominant plants ~nia ~£ralis and ~t(;~.0: sp. 
2. Intertidal. reef p l a tfonn. 
3. Sub-littoral undercut.Dmffuse lighting ; little or no plant life; 

much c:Lill.lnal life. 
4. Beneatl1 sub-littoral b oulders at 1.5 f a thans. 
5. Low limestone outcroj? in Fosidonia weed bed. Depth 1.5 f a thoms. 
6. Tide gauge piles. 
7. Beneath boulders in p ool in intertidal c ave, Diffuse lighting ; nJ 

plant life ; little a nimal life• 
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.nS TERO IDEA 

Austrofranua polypora H.L.Clark 
Coscinasterias calamaria (Gray) 
Parasterina occidentalis H.L.Clark 
Pa tiriel+~ __ _gunnii (Gray} 
~tiri~~_£evispina H.L.Olark 
~~iriella sp. 
Petricia ~ H.L.Olark 

Pentagona~~ dubeni Gray 
Plectaster decanus _(M & T) 
cf.· W .A.M. 95.32 

ECHINOIDEA 

Helioci~aris erlthrogramma 
(Valenciennes) 

Phylla~thus irregularis 
lv1ortenson 

Holothuroidea 
Lepto(ynapta ~Jabrifera 

Stimpscm 
Large brown holothurian 

CRINOillEA Canasteridae 

6B, 10 
4D, E 
3A, F 
2E, F,H 
6B 
4D 
3A, D, F 

3.A, E 
3D 
10 

2A,E,G,.:i 
3D,F,J, 50 
3E, F 

4D 

3C, Sand at base 
of 3J 

-'-Lela ti ve abUI1clc:11ce £:'u:ct,,:r c:i-s triou ti O.tl 
, .e=w:-..--:. - =----... ..... .,.,.-- ·------ ,. .-.. ...... ....,. .. =-:,,,; . · : ~ 

Common at 6B 
3 specimens 
2 specimens 
Not common 
2 specimens 
1 specimen 
Very common 

Very common 
1 specimen 
1 specimen 

Very common 

2 specimens 

3 specimens 

2 specimens 

Flindersian 
Natal,Southern .Aust. to N.Z. 
Endemic near Fremantle 
+ Flindersian + 
Flindersian 

Abrollios to Cape Naturaliste 
cf. P. vernicina (S.A. & N.S. 
+ Flindersian + 

Flindersian 

+ J:171.indersian + 

li'lindersian 

Flind. ·, Peronian, Western 
Dampierian & Lord Howe Is. 

,? C~n9J..i1:1- • trichoptera ( J .Muller) 

Carnac Island - showinj OmIURODJEA 

3D, 7F Common at 7F + Flindersian + 

areas collected. 

~cl~ . 

Ophiocama canalicula ta Lutken 
hionereis schayeri 

Miiller & Troschel) 

4D 

4D 

3 specimens 

4 specimens 

+ Flindersian + 

+ Flindersian + 

r~otnote: ¥2-i~d~rsian = _ Vict~ria, 8.A. and W :A• not east . of Bass Str. o~ north of Geraldton. ,;t.':'"B'lfnd.:...,,:.t, = J?linder 
with extensions into N.S .w. aYJ.d north of Geralaton. J?.~c:,™ = Eastern Vic. to South ~ ld. Dmnl?_~eri~ = Gerald ton 
Cape York. (After Bennett & Pope 1953). t 

Pu-~e.lla. 
~0-C,te.ei - ~~r \~l0..-- ~ t-tw<L ~ . 

L--2> s ~ c, l ; t OL- · 
(e..c;. c..>~ u -r i \ c... 

kc..L... u,..: oc_a, cJ lu ~ c.._c:rrclo....t u 11h • \ c_ . 
'.'.fa......-- Lq st, , 



PRELII'fl.IN ARY 1IS'.r OJ!"' ·rHE FISH POPU:u,;..rra~ FODWL IN 
rHE W.-.r.JL=i.S I hII\'IELii-;.l'iJLY SURiWl.iNDING CARi.'if AC IS. 

ERIC J. CAR. 

Due to the lirni ted time available for us to work on the fish 
populution, this list is to be regsrded only a s a basis for future 
work which it is hoi)ed we will be able to carry out in the near 
future. 

The period during which this survey was taken extended from: -· 
the 29th December, 1954 1 to 3rd January, 1955 and the 30th March, 1958 
to the 2nd April, 1958. 

To obtain a complete picture of the area, we first sw2..m roun.d 
the island. We subs equ.en tly selected 3 are 8.,J in which a more complete 
survey was carried out. 

The three areas worked on Yvere~-

(a) the Possidonia 0~y on the Eas tern shore. 
(b) the Northern shore. 
(c) the Northern most bay on the ·vrnstern shore. 

Rather than itemise the fish found in each area, I propose to 
list all the fish reco1ded and to indic2,te oy the use of the prefix 
(a), (b) or (cj the area in which they were found. 

For the purpose of this list I have ommi ted the Cartilag inous fish 
(sharks, r~ys, etc.), ns none were collected ~nd their identification 
would be uncertclin fr-om specimens seen. 



A LIST OF Jn SH FOUNL Oi! CAlu.1 AC ISL l-u'LD. 

SUB PHYLU M .PISC ~S. 

CL,;.ss ACr IN OJ?r ..Si:U. 

Fa mily: Clupeidae. 

Sardin ops neopilchardu.s. (Stein) 

Family: Plotosid a e. 

Cnidoglanis macrocephalu.s (C&V) 

Family~-- Mu.rae~1idae. 

Gymnothorax woodwardi (McCu.11) 

Family: Gadidae. 

Latella callarias (Gnth.) 

Family~ Atherinidae. 

H epsetia pingu.is {Lacepede) 

Family: Mu.gilidae. 

Aldichetta forsteri (C&V) 

Family: ~pinephelida e. 

Acanthistiu.s serratus (C&V) 
Epinephelus homosinensis. Whitley. 

Family: Hypoplectrodidae. 

Epinephelides armatu.s (Cast.) 
Othos dent (C&V) 

_f Rmi.ly: Therapontid a e. 

nh~r··'·t·-on l, u 1°·: n-~<:1li s (. QJ ·1· l 1ov' J. - - .,; CL~.# - .i. • .._., 1. 1-r - 0 v / 

He lot es sexl i n eat us ( Q&G ) 

Family: Plesiopidae. 

Paraplesiops mel~agris (Peter) 

J!'a mi l y ; Ap og on i d e f: . 

Ost o.rhinchus rupp elli i (Gunt her) 
Lovami a fasciata. 

x_ar,r:. J. yL Sillagin idae. 

Q • t t ( rv•~v) ,.:i j_ 11 ag1n od es p un c E'; us v.. 

Family: Car an.g j_ d0_s-_ 

Cc.r a.ax georgianus (G&V) 

l'~~_rnily : Glau.cos omid.ae. 

Glaucos oma heb r a icum. Richardson. 

Arri pio geoi'g ianus (C&V) 

Pilchard. (a) 

Cobbler, (a) 

Woodwards Ileef Eel. (be) 

Beardi e. (b) 

Hardy Head. (a) 

Yellow 3 y ed Mullet. (a) 

~Virrah. 

Tiger Cod, 
Harlequin Fis h . 

Trumpeter. 

Blue Devil, 

( C) 
(c) 

( 'o) 
Cu ) 

(a) 

( b) 

G ob o 1 e G- ut s . ( a ) 
C,t:r.i )p e'i Gobble Gut f_, .(c) 

King Geo, Whiting . 

Trevally. (b) 

Jew Fish. (c) 

Ruff. (abc) 



Family: Pomatomidae. 

Pomatomus saltator (Linn). 

Family~ Gerridae. 

Gerres ovatus (Gnth) 

Famtly~ Mullidae. 

Upenichthys porosus (C&V) 
Upenus tragullls (Rich) 

Family: Sparidae. 

Rhabdosargus sarba (Forse). 

Family. Pempheridae. 

Pempheris klu.nzingeri. McC ull. 

Family~scorpidae. 

Scorpis georgianus (C&V) 
Scorpis aequipinnis Rich. 

Family Girellidae. 

Tephraeops tephraeops. (Rich) 
Melambaphes zebra. (Rich) 

Family: Chaetodontidae. 

Chelmonops truncatus (KnE.r) 
Microcant hus stri bat us (Co..· _: 
Vineulum sexifasciatum (Rich) 

Family~Chironemidae. 

Threpterius maculosus Rich 

Family; Gheilodactvlidae. 

CheilodactvlLIB spectabilis (Hutton) 
•· 

Goniistius gibbosus (Rich) 
Dactyopagrus nigricans. (Rich) 

Family: Pomacentridae. 

Parma McCulloehi (~hit) 

Family Coridae. 

Coris Auricularis (C&V) 
Pseudolabrus terticus (Rich) 
Pseudolabrus parilius (Rich) 
Ps eud olabrus punctulat us ( Gnth) 
Ophthalmolepis lineolatus (C&V) 

J.sliili-..lY BociEmdiae. 

Achoerodus gouldii (Rich) 

Family: Pnrapercidae. 

Parapercis haackei {Stein) 

Family Elenniidae. 

Bl r::Gr1ius tasrm:mien sis. (Rich.) 
Jr~viceps alexanderi. tihit. 

1:railor. 

Silver Belly. 

Goat Fish. 
11 11 

Silver Brean. 

:Bulls Eye. 

Banded Sweep. 
Sea Sweep. 

Zebra Fish. 

Footballer. 
Moonlight er. 

( b) 

(e) 

(a) 
(b) 

(b) 

(be) 

(be) 

(be) 
(be) 

(be) 
(abc) 
(be) 

Silver Spot Ifish. (b). 

Brown Banded Morw ong. 
(be) 

Magpie ~.forwong. ( b) 
Dusky Morwong. ( a) 

Puller. 

Blue Groper. 

Grub Fish. 

Blenny. 
Snake Bl enny. 

(be) 

(b) 

(ab) 

(be) 
(a) 



F8mily: Brotulidae . 

Callogobius mu~osus (Gnth) 

Fnmily. ?lntycephLlidae . 

Pl2ticephalus bas s ens is (C&V) 

Fa mily: Ostraciontid~e . 

. t11oploc 2pros 'lenticuls ri8 (I-i.ich) 
Arnca,."l a f';uri t a ( ,Shc.w) 

Fr: mily: Tetr,?..odontidae. 

Speroides pleurogrnmma (Regf'n) 
Contusus richei. (Fremin ville) 

Famil$ Liodontidae. 

Atopomycterus nictheniarus. (Cci:V) 

Fl2,thend. 

Box Fish. 
Hor:13c. :Co.,;;: Fish. 

Blowie. 
Hors hoe Blowie. 

Porcupine Fish. 

( b ) 

( a) 

(a) 

( abc) 
(b) 

(a) 



Pl ate 1 . 

Plates 1- 8. 

Eastern shore of the island. 

(a ) Looking North .shearwater nesting sites under traver tine cap on 

headl and. 

(b) Looking south . seal found resting at base of cl iff at this point . 

(c ) General view of t he Easten~ shore looking North.Tiiide gauge ,right cent:ee. 

Pl ate 2.( a Tumbled block on Northern Edge;typical erosive feature. 

Plate 3. 

( b) Tr aver tine cap at the top of cliffs on Northern side . solut ion pipes 

pr esent. 

Vegetation. 

(a) Central portion, annual grasses.orabanche observed in this region. 

(b ) View of West coast,typical sand dune vegetation present:Scirpus nodosus 

Salsola kali , Olearia axillaris 

(c ) View of cliff edge,Carpobrotus sp.,Scaevola crassi f olia . 

Pl ate 4 .( a) south East corner of island looking towards south island .Garden I sland 

in right background. 

(b )View ~-[est-East across island,mai nl and in di st cIDce. 

(c ) Shag rock off t he Nor th i,;ast corner of carnac.Little Carnac i n for eground. 

Pl at e 5. (a) Silvereye ,photogr apheo. at soak . 

(b) Nest collected from top of dead acacia. see text . 

Plate 6. (a) Shearwater ui~der t ravertine cap.North East corner . 

(b ) White capped hai r seal (Neophoca cinerea) sleeping rim Posidonia 

l ayer on beach. 

(c ) Horth Reef,looking east. (see f i g .5,Report on Intertidal Ecology .) 

Plate 7. (a) western shore,looking south.west Re 1e=f on right.( see fig . 4 ,Report on 

Intert i dal Ecology. 

(b )southern shore ,looking East. 

(c ) southern shore,looking \'/est.Part of south Reef at lef t . (see fig.2 , 

Report on Intertidal Ecology . ) 

pl at e 8 . (a) south Reef .Pocketed surface with Haliotis roei and Patelloida 

alticostat a . sargassum sp. lower left.coralline turf bet ween pockets. 

(b ) ·Je st Reef .Haliotis roei ,Patelloida al ticostat a ,Clavarizona hirtosa 

and rsanemonia australis (lower centre ) .Li t hotharnnion on r i dges 

between pockets. (see Repott on Intertidal Ecology .) 
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