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C. A BREAC .8 L A KD

Carnac Ieland is situated at approximately thiriy-four

degrees latitude south, and is peositioned about eight and
a half miles from the mainland, a proximately two and a

guarter miles from Garden Island betlween Garden and Routi-
nest Island.

It is the smallest of iLhe three isl:nds off our coasi,

and occupies an area of approximately thiriy-eight and a
half acres.

its choice for survey was made; due Lo comparatively
virgin fauna, having never been opened up to Louriste, and
due to it possessing an almost exact quuniity, for the
purpose, ol reefs and land surfaces.

We have used as our objecl the presentation of a
ground-work in ecology of the island, Lo which further

studies of the island will eniarge into something of last=
ing value.

The attempt has been Lo exactly record nouves upon all
dominent species of land and merine forme; and it is our

unanimous hope that this work may be coniuinued oouh Dy
ourseives, and ovhers afier us,
B.Phillips.
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Depsrument of FPaune snd Fisheries, especinlly Mr., Frazer,
end the skipper of the "Silver Gull,"™ the Government Psirol
Vessel so kindly lent to supply the psrty's vessel.

The Harbour snd Lighte Depariment.

{ he Commpnwealth Sclentifie Industiriasl Hesesrch Urganige
ation. 7

fhe niversity, which so kindly sponsored the expedition,
with meny thanks to Dr. Hodglkin who sided ve in many ways.

The Licensee of Csrnse¢ Island ¥p. Mews, who sllowed our
survey.

ihe W.A. Hsturslist Club which supported vs end from which
most of our merbers were drawn.
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HISTORICAL DATA

Originally named Berthollet by the French expedition
under FREYCINET, it was named Carnac Island by Captain
Stirling after his first TLieutenant John Rivett Canac.

From "Swan River" Volume 17 we find that cn 2nd June
1829 John Margin landed with 28 people including his family
upon the snd spit now removed. This landing was caused by
the necessity to lighten the "Success" and they remained
here for five days before finally settling at Garden Island.
This gives Carnac the honour of receiving the first settlers
and also the first family settler.

In 1838 the Government declared the island 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 Ningina and two soldiers,

The settlement was made in October but only lasted
until November of the same year, as the soldiers disliking
their solitary existency aided the prisoners to escape.

In 1882 the "Enguirer" on 4th October P. 302. records
the visit of a party to the island for the purpose of
shooting rabbits for sport.

On 8/9/*84 the Government Gazette Page 160, proclaimed
Carnac Island as the quarantine station and later in the
same year alocated £900 to be spent on buildings there.

In 1917 from maps from the Department of Interior, we
observe two huts in Section III and a lighthouse beacon in
Section V.

HISTCRICAL DATA CONCLUSIONS.

Information gained from this data and further research:

We note in 1829 the presence of a s 'nd spit on the east
side of the island now almost disappesred, at the period of
our visit, although it was still there in 1817 by reference
to the mapoe.

We note the former presence of rabbits on the island
at least in 1882, non-existant today as far as explored,

Joe Hope former surveyor for the Department of Interior
and preparer of the recent map of Carnac records in 1944:-

That the grassy area ofSection IIT of the 1817 map was
still largely appzrent, while today this area is largely
overgrown with secrub.

This rate of this growth can be gauged, by the fact that
%t e well, now overgrown with dead remains and living matted
acacia, was in 1944 surrounded by a clear area and the nearest
vegetation was approximately twelve feet away and composed
of grasses.

No reason 1is yet advanced except perhaps fire, although
not yet proven, for the presence of now dead aca ia of a
heavy luxurient growth in 1944,
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THE BIRDS OF CARNAC ISIAND, WESTERN AUSTRALIA,

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 Rotinest
Islands, listed the known species but apart from incidental references
(Alexander, 1921; Serventy, 1948; Serventy and Whittell, 1951), no survey
of the seabirds has been published. The observations in this account are
mainly those made during Januvary, 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 lcArthur
(1957) in a paper dealing primarily with the plant ecology of the islands off
Fremantle, and by Tiller elsewhere in this report. Having a small area and
a uniform topography, the surface of Carmac (with the exception of portions
of the limestonc cliffs) is exposed to sevit. wivd action, particularly from
the west. This severity of wind action and the close proximity to the sea
on all sides restricts the vegetation to a gcrub of predominantly "sand dunc"
type (see Smith, 1957). On the western and southern areas of the island
(soetions II, IV, V, VI, VII), the scrub is low nnd, z:3~rt from larger bushes
of Olearia axillaris and isolated aress of wind-burnt Acacia cyclopis, the
major part of the cover is close to the ground. The predominant plants =re
Scaevola crassifolia, Tetrogonia spp., Suaeda maritima, Carpobrotus egqui-
laterus, Rhagodia baccata, Caolocephalus brownii and lepidosperma gladiatum,
with Nitraria schoberi on the northern talus slopes and a characteristic
dense association of Frankenia pauciflora and Rhagodia baccata on the
southern peninsula (Section II). However, adjoining the eastern beach =nd
around the site of the old well there is a restricted =rea of dense Acacia
rostelliferg - Qlearia axillarisg thicket with trees, in places; up to ten to
fiftecen feet in height., This thicket is interspersed with Acacia cyclopis
and shows a gradual transition at its margin to the typical Olearin scrub.,

The island lacks any natural fresh water. However, a shallow timbered
soak behind the eastern beach contained water during the period of the survey
but, as the soak was uncovered, it probably silts up in winter. The water
level showed tidal wvariation but the water was fresh.

The small size, the insularity and the exposure of the island are
reflected in the bird fauna, Of a total of thirty three species recorded
to date. eleven are land birds, clecven seabirds, ften wading birds and one an
aerial vagrant, the Fork-tailed Swift, Of the eleven land birds, probably
only four species are resident (in the sense of breeding on the island), the
remaining seven being irregular visitors. By contrast, there are ten specics
of sen birds known to breed on Rotitnest and at least sixteen resident land
birds, excluding waterfowl, introduced g=me birds and two species which

probably no longer occur on the island - the Bronzewing Pigeon (Phaps Sp. )
nad a guail, (¢.M. Storr, pers. comm.) Carnac, however, is noteworthy as

the only areca of overlap between the breeding ranges of the Little Penguin
(northern limit of range) and the Wedge-tailed Shearwater (southern limit of
range).

The species of birds recorded from Carnac are set out in the table below-
The names in general are those given by Serventy and Whittell (1951) and the
authorities are taken from the R.A.0.U. Checklist (1926).



TABLE 1. SPECIES OF BIRDS RECORDED FROM CARNAC ISLAND.

breeding bird.
migrant.

resident land bird.
sea bird,

vagrant.

W = wading bird.

Abbreviations: B

non

= 1 =
|

I

Itecorders: ik Alexander (1921).
o Serventy, D.L, and Jenkins, C.F.H., 19.IX.1934.
e Royal Society of Western Australia Excursion, 30.III.1935.
4. Serventy, D.L. and Serventy, V.N., 15.I1.1951.
B Watson, J.A.L. January, 1956.
By Phillips, B. 10.III.1956.
T+ Y I o 4 1 25T
8. Watson, J.A.L. 22,I1.1957.
9. Storr, G.M. 30.III1.1958.
No. SPECIES STATUS RECORDERS
SPHENISCIFORMES .
1. Budyptula minor (Forster). SeBe 3, B
Little Penguin.
PROCELLARITFORMES .
2. Puffinus pacificus (Gmelin). S8, 3,3, 4,5, 9
Wedge~tailed Shearwater.
PELSCANTFORVES «
%. Phalacrocorax variug (Gmelin) BeBe: 25 99 45 5y T 8: 9
Pied Cormorant.
LARTIFORMES .
4. Hydroprogne caspia (Pallas). S.B? 5, 8.
Caspian Tern.
5. Sterna bergii Lichtenstein. 3.82 2, 3, 4, 5, 8, 9%
Cregted Tern.,
5. Sterna nereis (Gould). S.B. 4, 5, 8.
Fairy Tern.
7. Sterna anaetheta Scopoli 8uBs Iy 4y 5y B
Bridled Tern.
8. ILorus novae~hollandiae Stephens S:By 2y B, 4: 5 T 8 9.
Silver Gull.
9. (Gobianus pacificus (latham) 8% 3.
Pacific Gull.
CHARADRITFORMES .
10. Arenaria interpres (Linne) V.M. 5, 8, 9.
Turnstone.
11, Hacmztopus ostralegus Jinne W.B? 2, b,
Pied Oystercatchex,
TZ. Haematopus fuliginosus Gould Ww.B? 5.
Sooty Oystercatcher.
13, Sguatarcla sguatarcla Iinne W.M. 5, 8.
Grey Plover.
l4.  Charadrius ruficopillus Temminck and w.B? 5, 9.
Red~capped Dotterel, Lavgier
15. Cladorhynchus leucocephalus (Vieillot) W.M. 5
Banded Stilt.
16. Numenius phacopus (Linne) W.M. 5

Whimbrel,



17. Tringa brevipes (Vieillot) WM., 9.
Grey-tailed Tattler.

18. Tringa hypoleucos Linne Welle By 4y 5,85 9.
Common Sandpiper.

19. Brolia ruficollis (Pallas) WM, 4y 5, 9
Little Stint.

ARDEIFORMES.
20. Demigretta sacra (Gmelin) W.B? B,
Reef Herom.

ACCIPITRIFORMES.
21, Haliastur sphemurus (Vieillot) V. 5.
Whistling Bagle .

22. TFalco cenchroides Vigors and Horsfield V. 2.
Kestrel.

2%, Pandion halia&tus (Linne) V. 9.
Osprey.

STRIGIFORMES.
24. DTvto sp. Ve i
Barn Owl.

PSITTACIFORMES .
25. Heophema petrophila Gould Ve 9.
Rock Parrot.

CORACIIFORMES.
26. Halcyon sanctus Vigors and Horsfield V.M. Sy By 9
Sacred Kingfisher.

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

PASSERIFORVMES .
28. Hirundo neoxena Gould R.B% 3, 4, 5, 8, 9
Welcome Swallow.

29. Hylochelidon nigricans (Vicillot) Ve 5.
Tree Martin,

30. Rhipidura leucophrys (Latham) RiB: 25 44 5, 6; 85 9
Black and White Fantail.

31. Bopsaltria griseogularis Gould V. Bs
Western Yellow Robin.

%2, Zosterops australasiae (Vieillot) R.B. 2,3, 4,5, 8, 9.
Silvereye.

e
N

. Corvus coronoides Vigors and Horsfield R:BT 2; 54 6, By 9.
Raven.,

1.

Notes on Individual Species.

ludyptula minor, Littlc Penguin.

Both adults and young showed nocturnal activity above ground during
carly Jamery, 1956, By the end of January, most of the old birds had left
the island but the young were still swimming at night in the sheltered bays.
There was evidently considerable mortaliity among both young and adult birds
dvring the breeding season but one fully fledged chick showed no signs of
parasite infestation when examined shortly after death.

Puffinus pacificus, Wedge-tailed Shearwater,

The approximate distribution of burrows of this species at the time of
the survey is shown in the map, but some of the burrows, probably originally
ezcavated by Shearwaters, were then occupied by Penguins, Nc census was
taken.  During the survey, all burrows investigated contained either an egg
or 2 small chick., D.L. Serventy recorded "half-grown young" on 11,I1,1951
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and on %0.II1.1958 G.M. Storr noted that the chicks were fat and downy, but
werc not ieaving the burrows at night.

The guano mound at the mouth of one burrow (under the travertine on the
southern peninsula} was found to contain both sexes of a flea of the genus
Parapsyllus but none of these parasites was recovered from the birds them-
selves. A small hippoboseid 1y was also seen on one bird but attempts to
collect these insects failed.

G Phalacrocorax variug, Pied Cormorant.

No nesting activity was rccorded in January, 1956, although one shattorcd
egg was Tound in a dunc on the northwestern corner of the island. On
30.II11.1958, approximately fifty pairs were commencing fo breed on Flat Rock
(G.M. Storr).

€ Sterna nereis, Fairy Term.
¥o breeding congresses of this species have been recorded from Carnac.
However, one bird was obseived with an cgg on an exposed rock platform on

9.1.1956 but the egg was deserted shortly afterwards.

Ts Sterna anaetheta, Bridled Tcxn.

Large numbers nest in crannies in the cliffs both of the main island and
nlso the subsidiary islets. Many young birds were in the late down -~ early
Teather stage at the time of the survey, although one egg and two newly
hatched birds were located. Breeding birds were also present on 2.I1.1987
(J.A.L.W.) and 11.IT.1951 (D.L.S.), but not om 30.III.1935 (D.L.S.) or
30,I111.1958 (G.M.S.).

25 Larus novae-aollancinc, Silver Gull.

Gulls bave been recorded nesting in the period September - January,
with eggs and young con 19.1X.1934 (D.L.S.) and many fully fledged young in
January, 1956. On 11,I1.1951, no occupicd nests were recorded (D.L.S.) noni
therc was no breeding in progress on 3C.Iil.1958 (G.M.S.).

10-19, Vading Birds.

A mixed flock of waders wne present during the entire survey period,
feeding either on the expcesed reef flats or on the bank of Posidoniz on the
eastern beach. Arenaria interpres, the Turnstone, and Erolia ruficapillus,
the Little Stint, were the most numerous species. 4 flock of Cladorhynchus
leucoccphalus, the Banded Stilt, was intermittently present during this time,
the birds feeding inshore ia The eastern bay but, on disturbance, flying out
and alighting on deeper water. The flock contained many young birds, the
young : adult ratio being approximately 2 ; 1.

20, Derigretia gacra, necf Heron.
All individuals of this species recorded were of the dark grey phase.
Between one and three birds were recorded almost daily by survey members.

P Micropus pacificus, Tork-tailed Swift.

Two infiuxes of Bwufts were recorded during the survey. On 1.1.1956,
nly a few bircs were present but belween 21-25.1,1956, larger parites were
ocbserved. On 25.I,1950, following strong easterly winds and high temperat
ures, a large flock built up on the western lee of the island, the birds
flying in from ths ecast ard north and out towards the south. Associated
with the Swifts were large numbers of the dragonflies Anax papuensis (Burm.)
and Hemicordulia tau Selyw . but the Swifts appeared to be feeding mainly on
smalier insects above the dragonfly flock although some Hemicordulia were
tnken. This second irruption was probably continuous with thal mentioned
by Tord (1958).

28. Rhirundo neoxena, Welcome Swzllow.
Une of the commones® of the land birds, which almost certainly breeds
under the limestone ¢liffs although no ncsts have been recorded.

B3u. Rhipidura leucophiys, Black and White Fantail,
Two pairs of aduvlts were present in January, 1956, together with ot



5.

lcast two young. No nests wers located, but the adults were seen chasing
the young near “he campsise. This specics is the only land bird resident
at Carnac which iz no® alsc »esident on Rottnest. It is common on Garden
Island.

52 zosterops austrsissiac, Silvereye.

During the survey pevicd, “his species was the commonest land bird on
the island, with the greatest concentration of numbers in the Acacia thick::
around the campsite. The birds made abundant use of the soak for drinking
and bathing (see photograph) and were feeding on seeds of fcacia and grasses,
together with insccts both from The ground and from the Acacia.

29 Corvus coronoidez. Raven.
A large deserted nseh, possibly that of a Raven, was collected from a
ced Acncia rostellifera om 6.1.1956 (sce photograph). Therc is no othor
cvidence to confirm that the birds are resident, although they have hecn
recorded regularly,

References.
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Parapsyllus infested
burrow.

APPROXIMATE DISTRIBUTION OF
SHEARWATER BURROWS ,

CARNAC ISLAND, JAN., 1956.

. Burrows above cliffs

/ Burrows below cliffs
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EHFORY ON AHRRGS LTedal M{LIHJ.I:ODLL _CULLECTED

Ol C4RNAC 15ludD, JudlUART, 1956

by
J-h.L- iatson

The identification of terrestrial arthropods collected on Carmac Island

during January, 1956, is still incamplete and no comprehensive account can yet
ve given. Iowever, notes on sane groups may be included with these reports.

1.

Ls Carnac lacks any pemmanent fresh water and hence, breeding sites for
fresiva-tur ingsects, the draponily fauna is restricted to forms which range 1.iao.
fro. water. #lthough the aumber of dragonflies around the island was, at ti:eo,
very; large, the insects were not present continuously during the survey. The
nuibers occurring appeared to be related in part to the prevailing winds, with
the largest numbers after eriods of strong easterlies, The two species mout
frecquentl; observed were the coumon Australian wide forms

fnax pepuensis (Burm) (zubhm_che)

3T

wd ;-c,mlcoruulla tau Selys (Corduliidae), both of which are well known wencerer:.

Ja

‘te

Other species recorded were:—
Aeghae bDrevistyla Rembur (Leshnidae)
Diplacodes. blamcutd (Brover) (Libellulidae)
fugirothenis nipresceas (Martin) (Libellulidae)
_E [scimura aurora (Jrauer) (Coenapriidee)
Zenthegrion eryiarcneurwn Selys (Coenagriidae)

On 19.1.50 2 single speciuen o' a water boatman, probably a species of
rorocorixa (Corixidae), wes scen ot the light but was subsequently lost., I
recorc., following seversl éeys of prolonged easterly winds, serves to emphugizo
the ease with which many flyi.; insects can cross to the island,

ihe paresites found in association with the shearwvaters have been discussed i tiie
boad report above (gove)

Iio Cicadidae have been recorded from Carnac, either during the surve, or ou &
visit made on 22.,11.1957.

The two sgpecies of Lcacia on tihie islend, 4. gyclopis end 4. rostellifersa, el
found to sulport differeit iascct faunas, Samples were taken by shelding the
foliage into a celico net cnd _reserviayl t:ie entire sample of material, The
muabers of insects of the damiaant species represented ore shovm in Table 1.
The followving specics were scored:—

/] der. rdadgtrelis Fabr. \(.,rt wptera - Imn“cidae)

ue..fcg.} s _h(, Jressus Goding ? (sieudptera — Liembracidae)

2 specieg of _I_Jg:lll(._..: (Lemiptera - Psyllida e)

( ‘.‘t{‘.;;i{.l.l"_c:‘. 1 "'"Ji.”li‘ij_‘Bl'ﬂlj.S Tho, (Coleoptera — Curculionidee)
soceus querulus Pasc. (Coleoptera - Curculionidae)

1 wadl specics of curculionid (Coleoptera — tfurctzllonlciae).
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(Two other myriapods, probably a lithobiid and a geophilid, were seen but could
not be collected).

The collections of terrestrial Arthropoda fram Carnac will be lodged in the
Western Australian lugeum,




& .E O E '@ '&'Y,




GEOLOGY O CaclAC ISLAND

by

K, Tiller

Carme Trland i situsted 32° 71 120 8 py 115° 39! 36" K on the
Wegb coast of Aupbralis and lies appr o:;.hwbeJ.,; 5% maubical milies
gouti=west of rromanb1e. Along with Rottnest oand Gerden Islands this
group was origimlly named "Les Iles Louis Napoleon" by il, Louis
Freycinet., This has now been displaced by Carnec Isicnd,

The rocky island of Carmac is only one of a seriesg of rocky
ridges or islands and reefs which parallel the coast with & norbth-
south orientation, The rirst ridge is the submerged Five Fzthom
Bonk gome two and half rautical miles west of Carmac Island with
;iuwle,; Shoal, Casuarima Shoal and Seaward Reef 28 the higher parts
of this formation, This ridge begins at Rotinest o1nd continues
southward for over 30 moubtical miles. The second ridge is represented
by a geries of islands and headlands represented by Rottnest Island,
The Stragglers, ilewstone, CGornac, Garden, Seal snd Penguin Islands
and +the igland reduced to mean sea level at the Murray Reef, These
remnants very in height wvith the highest point of 195 feet on Garden
Island, The third ridge is now represcnted by the submerged reef of
Entrance Tioclcs, Bengle Rocks, llinden Reef, Fish Rocl:s, Woodman's Spit
and thence o James Point, This ridge is a more or less contimous
reef at verying depths and forms wrotection for GCwen Anchorage and
Jervoise Beye The fourth ridge is a series of hills of coastal
limestone running North, and South of Fremantle to Woodman's Point,
flarlking the eastern side of Cockburn Sound and continues as far south
ag Marmdurah and forms the actual coastline,

These rocky ridgeg recprecent the remmant cores of littoral dune
ridges wherein false or current bedded coostbal limestones have been
cemonted to form Aeolianite (Fairbridge, 1950). Fuirbridge accounts
for %he varietion of levels as being due to eusvabic changes of pre-
existing strandlines,

The structural and netrological features of Carnsc Is, are similar
to those found =zt Robttnest snd 2t Pt, Peron and the orientation of the
major dip of many of the curremt bedded lsyers under the contimed
effect of.‘ shie dominent S, and N,W, winds have determined the present
configuration of the island, On the eastern side the cliffing by marine
erogion is not so mariced because of the lack of reach of the easterlies.
vhile the nmore exposed westerly side the merine planation has produced
the wide reefs and in nlaces has separated the more resistent areas as
‘isolu'bod isletse Under the influence of the strong north-westerlies
large crosion indentations occur with marine abraal’)n a‘btc_cl{:l.nwmore or
10 nerellel to the gtrike of the dominamt layers or 'strata and so the
ottacl is directed 2long the bedding nlanes.: The prestnoe~8f well
developed solution pipes which reach well below sea level and wlhich vary
from o fewr inches to many feet in diameter form the major obstacle zgainst
tlio marine erosion from this direction resulting in the snectacular

ghecks or columns which support the more resistant travertine or
cepstone in the Iorm of large caverns where wind erosion continues the

undersapping -of the softer l;.;mr

Deflation by winds of a westerly comnonent partimﬂ_;rly those from
the soubth-west have tended %o form scour channels in the sandy surface
ihere vegetation has failed to fix the soil cover, Such deflstion has
~eachied Luse level of (e travertine or capstone,

Conclugionse

1. That Carnac Island is an erosion remnent of 2 one-time conbinuous
coastal 1_._me.,tone rampant that lies to the west of the main coastline,



= 9

2« That the doml.ent wesgterliag have been responsible for

the merine erosion that has produced the wide reefs ard isles on
the western margine

3. That the structure and dip of the false or current bedling
intluences the rate of marine erosion,

Lo That once a cliff of marine abrasion has been established,
wind erogsion takes over and by sapping produces the caverns that
upon collapsing allow for further reduction of these tumble blocks
by wave action under storm conditions.

Beferences:

Fairbridge, R« (1950); "The Geology and Geomorphology of Point Peron,
Weko 2 Jo ROV& SOG- W.&., _3_4’ 35“72:

Jutson, J T,; "Physiography of W.A."

Peron, F,, and Freycinet, L, ; Journal 1807-16, vol. 2, pe 19%.
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THE MOUSE (DOMESTIC).

These appesred in profuse numbers over the whole island
surfece.

Jpon reference, it is vpon them that we are able to base
the changing populstion nof the tiger snake, and parily dve to
the tiger snske itself the verying population of the mice was
observed,

A series of trap lines were laid around the island, yield-
ing proof of their existence over the whole surfece; while also,

but not conclusgively, showing 2 tendency towards the higher
ground and a dislike of the bare send dune patchea.

They asppesred omniverovs Iin their esting habitis, the iraps
being bsited with raisins, and even csasnibalisiic on occasions
when collected salive snd placed in cages.

They oeccupied the position as scavengers of Lthe can and
spproached into the very beds of the psrty.

A peculisr gasme of chasing and bounding was observed by
the party, in the gleam of the firelight. Their sppesrances
were almost entirely at night.

Attached 1s a map of the trap lines lsid, and the results
of those.

Specimens were collected.

Below is one of the aluminium mammal traps (about 10 inches long) used

in the mouse survey.
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SEALS (Neophoca cinerea)

A large male specimen 8-10 ft long, with a white top to the head,
was observed on several occasions during our visit in January,1956.
When secn it was usually aslecp on a particular bed of Posidonia (Plate 6b)
on a mound beneath the cliifs shown in plate 1b.
At approximtely the middle of January it returnea after one of its
many trips with another seal,sex not determined,Barnacles were

observea 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 testh it was wneu of an
old male,The cause of death was not established,but it was presumed to

be age.
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KING SKINK ( BGERNIA KINGII

These occupy the position of the most prominent member of
the 1slands landed population; snd far from belng (imid they
were almost constantly to be seen throughout the dasylight hours.
Omniverovs in thelir habits, they ate of our tsble foods equally
well as on a mouse which one wass seen to cateh snd swallow alive.
They were noted drinking on seversl occasions a2t the small sosk
by the camp, and were pertisl to Juley fruits etc., such as
tomstoes. A lsrge proporition of ihe poppletion sppeared Lo be
adults a semi-mature species but s small number of young lizards
were noted. Their presence was noted over the whole surfsce,
where they were disturbed underfoot. Insecis sppear to be a part
of the natural diet. ©Specimens were collected.

Merble Geghoes.

The presence of merble gechoes on the island was noted and
also © number of eggs. Thelr presence was noted in the signal
box snd under the fork of the dead acsciss on the path to trig.,
Section V.

Specimens were collected.

o

Sk .

Presence noted on island of number of small sirlped skinks.

No specimens were coilected.




{n evidenoce of specivens either seen or collected snd the
cestings of fresh mouliings, I have sseertsined their presence
over the whole gsurfece.

At precsent he populstion sppears Lo bs &t o low level oe
only 5 speciwens were obisined and snother 2 geen during the
whole month.

Cn informatiion obisined from visitors to ihe islond, o high
population sppears to have occurred io the esrly spring moatha.

Hopt speciwens collecied were of s cenie-msiore dga. but one
was 8 cosperatively young enicel.

Thelr prescence wes noted in the Sheer Yster burrows and
suvnning upon the rough psihs sround the island. Two apecisens
eollected from the well eppesr to have {ellen in &5 no other
aecans of entrsnce wss observed.

Their diet eppesrs to be alwost exclusively the dowmeatic
mouse, supplesented probebly by young birde, ond their nusbere
are regulsied by iie sopply.

ihe prescnce of a speciven in the csap ores 8t OpProxi-
mately 12,30 p.m., I sttribote tc the sstraot:oa of a nvaber of
csged =ice in the sreas,

A point of 1u=ere§t noted in 8 specimen 18 aceounted here:-

(1)

(2)

(3)

(&)

A speciven of s live, domestic species of =ouse wes
pleced in together with & newly espiured specinen of
8 tiger snake, as the evening was spprosching.

loring the evening ihe mouse, vantouched by Lhe snske,

wgs seen $o proceed %o sttsck the snske snd attempt

to est 1t slive, so Lo spesk, by tesring off portions

of flesh ond scslees snd eating thew, The soske writhe
ed swey from it bot sppesred uneble %o hit 13 with its
wild siriking, even though the =ouse wee often within

en inch of ite nosirils.

Cn inspection at Sawn Lhe mouse wes desd.

The snske lived for seversl doys in ceptivity before
dying slthough not necesserily of its wounds.

in eitoched wep shows the position of specimene either seen
or collected.
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'Thﬁee species of snsile were found on Cornue Island sad
theee have been identified by Jeorge FTendrickss:

Helix pissna (i heba), exosic.
Asstrosuceines contenta, nstive.

Coehlicells scuts, ‘exotie.

dpecimens were herd Lo obisin, 28 vhe island wee vieis:d
during the dry sueser months.

Collecsed:~

fielix « gver most of islend surfsee. JAustrosucoines
only eollected in . -dead state ond from shrub ereesg £38% coest
1alae:=1nn Vi. ©Cochlicells « hesvy copulstion over most of
isiand.

Specicens were colleoted but further observeiicons sre
ne«ded to present & clesr plcoture of this grovup.
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SUB-LITTORAL ALGAE,

by R.Howlett,
iNTHODUCTION,

The algae that were collected were practically all
fairly deep waler specimens -15'=-30', since aimost no
collecting by divers of algae actually growing in the deep
water regions has been done anywhere in the world. All of
the specimens collected are known species and have been seen
before, but only as washed up plante on the beach, =nd noi
growing im their natu al environueni as regards depth, elc,
By diving and sctually seeing the living plants in their
environment much valuable informalion abo.t them was -ained.

I d4id not collect the reef top algae as they have been
fairly intensely studied, but of course guite a number of
‘them extend over the reef edge onio the vertical reef face.

SURHA INE_TOPOGHAPHY.

Aluost the whole of the island =nd the sub-islands near
it, had flat reef itops round them covered by 1!'-2' of wale.,
~and@ at the outer edge passed down verticalily - O @Or'e COr=
rectly at a sleep angle iawardly - 1o & sandy sea flcor &t
10'=-807, thus forming a reef face overhanging st the top.

The reef faces were conseguently rather shaded with few algae
growing on them - instead flat sponges were the dominanil

life here. On the sea floor wherever rock (coastal aeolian)
occurred away frou the shaded reefs, and light intensity

was sufficient for photosynthesis, algee were pirolific.

The eastl side of the island had & large and relatively
sheltered fairly shaliow bay, whose floor was complelely
covered with Posidonea or Sea Grass, Vhen slanding on Carnac
many other patches of Posidonea could easily be picked up
as dark blue patches in the lighier blue of the ocean all
round the Island, and in fact all the way acrost to the maine
land. The Posidonea forms a very dense mal of planls with
fibreus roots, which hold much fine silty material round
them. In this mat is 2 wealth of marine worms of various
zinds, and herbivorous molluscs such as the Dagr, and
Planklon feeding Pinne shells in the sandy palches amongsti
the Posidonea. The decaying vegetalion no doubl increases
the Plankicnic concentration of the waler,

ALGAL. ZONING (ELATED TC LIGHT INTENSITYL.

As water deepens, the lighl inlensily naturally falls
off and only the eand colours of the spectrus reach the deeper
water, WNea: the surface algae are generally biight green,
further down are brown and still further, red. From the
specimens collected t!e following colours related to depth
were noived. From shallow water Lo deep they arei-

Bright green

Olive green

Pale browas

Pale brown with mauve or reddish tips
Copper browns

reds,

FPIRST RECORDING OF APJORMNIA LAETEVIHEUS IN W.A,

This green algee was known previously only asg for west
and south Australia, but its range has now been extended Uo
W.A, by this find. 1In appesarance il is rather like a bunch
of branching, bright green pine needles, Iv was found on
the edge of the reef top and the reef face which at this
partia lar area was covered by about 3' of water,.




NAME

Gracilana furcellata

Zonaria sp.

Lamencea sposcliny

Caulerpa simplisusaila
Caulerpa salpelliformes

Reterosiphana sp,

Ptecrocladia lucida

Cladostephus verticale
atus .

“locamium procerum j

Laurencia
Caulerpa Sonderi ?
Caulerpa Paspaloidea é
Pollefenia pedicellatag
Sporochnus scoparius |
Kallymenia Cribosa
Sargassum laucerifoluim
Sargassum Sp. .
Jargessum spinuligrum
Cladophura valonidoides

Chrysymenia Brownie

{
i
|

OF_SECTI 1
COLOUR
Pale yellow green atems;
white fronds with pink
tips
Pale brown

Brown with white tips

Green
Dark green

White stems, light brown
fronds

Keddieh Dbrown

Dirty, light brownish
green

Russet pink

3P S0

LOCALITY
Growing on Turbo shell

in Posidonia Bay
Reef face 5' - 6°

Growing on Turbo shell
in Poeidonia Bay

Reef face 5' - 6!
do
do

do
do

g%§'r§é y

| face.

- Pinkish brown

Dark green

Green

Dark khaki brown
Light green

Light mauve

Light yellow brown
Light yellow brown
Brown

Pinkish mauve

Russet pink

ZH.

do
do
do
do

% N. reef 20'-15' reef face

do
reef 20' reef face
do
do
do

E. 8ide of N, Island

. reef face.

Caulerpa piforisa

Cymodocea aufarchea
Systophara rehoflesea

Halophila ovali

Cladostephus verticiald
atus |

Zostrea muellen

ALGAE _OF SECTION 2

Green

Green
Light yellow brown

Lettuce green fronds,
white siems

Yellowish (dirty) brown
!

Green [

. Growing of melluse-Mega-

lotractus in Posidonia

Bay.
Growing in sand 10!
10! rock reef face

do

do

in sand 10!



NAME
Sargassum sp,

Caulerpa hypuordes

ALGAE OF SECTICN 3

COLOUR 23 LOCALITY
Light brm 15';20' on rock reef
oy S 8 face - -
Dark green fronds, paler do

stems and rumours

Halimeda maecroloba Dark green do
Caulerpa sonderior . Pale turquoise green do
obscura i
Hennedya sp. - Reddish brown do
Laurencia sp. Green, with frond tips do
' light mauve
Laurencia grevilliara - Fronds pinkish brown de
- which fades to colourleas
in stems
Hypnea episcopales - Pale brown ) do
Myclodea sp. White stems, fronds | ‘ do
chocolate brown |
Cladostephus or pullates G;.’een, furry fronds at do
tip
. k mauve on lower agta N. W. Reef 15' reef face
s b g:;gmg into mstardg :
green on upper paris |
i ' d 20* rock on
Rhodymenia auspolis Pinkish brown | o b e
Rhabdonia robusta do do
Davya sp. Reddish brown do 10 reef face
Caulerpa hypuodes Green with pinkish tips do 3¢ do
to fronds '
9.3 I 4
Sporrchinus secparius Pale yellow brown 151-20' reef face
Lobospira vicuspidata Light brown do
Thysanocladia oppositi- Reddish brown do
folia
Laurencia sp. Mauve 10! do
Sargussum Olive green N.B. Island 20 reefface
Codium tomenrosum Dark green do



NAME
Apjohnie laetlevirens

Scaberia aghardii
Sporochnus scopharius
Scylothalia dorycarpa
Hypnea musciformis
Struvea plumosa
Coelorthrium muellen
Dictyota sp.
Hetamaatophoa_plana

Mospora aushalis

ALGAE OF SECTION S

COLOUR
Bright green '

Dark olive green

Yellow brown stems, gre-
een fronds '

|
|
|
|

Dark yellow brown
Pinkish brown
Bright letiuce green

Pinkish brown

Green

Pale mauve

Dark pink

sLIT

266 yds. S, of S, Island
3*', Corner of reef face
and reef top.

2¢9 yds S. of 5. Island
15" rock on bottom.

286 yds 5. of S. Isisnd
15! rock on botiom

200 yds S. of S. Island
15! rock on botiom

2=-00 yds S. of S. Islan
15' rock on bottom

200 yds 8. of S. Islan
4t reef face

200 yds S, of S. Island
i5' rock on bottom

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

200 yds S. of S. Island
15' shady underpart.

200 yds 8. of S. 1sland
15" roeck on bollom.
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‘\ITWTE.QL ROULCCY O THE LILBSTONE REEFS OF
CARNAC ISLAID, WESIERN AUSTRALIA.

37

Loisette ii, larsh and E.P. Hodgkin

INTEODUCTTON

A brief visit was iade to Carnac Island (28.3.51) during a sumvey of the
intertidal ecology of the limestone reefs of the coast near Fremantle., Within
the compass of this small J.r" anl of 38% acres there are reefs of varied ex-
posure and width the ghudy of vwhich hag helped to elucidate problems of the
distribution of the fauna Jound in other parts of the region, A further visit
wag made in 1955 (16th- 19th Jaocuary) during which reefs on the north, north-
east, south, and west shores of tie island were surveyed.

The purpose of the viniis was to study the littoral fauna of the rock
reefs of a small izlaend wilh var"t ed exposure and to compare these with the
nainland reefs and those of LHoettnest and Garden Island,

Weather and Hdes, Duwring cur visit the weather was fine and hot with
easterly s Winds. The tides wsre of the typical summer pattern, low at about
7 a.m, ;,and ranged from a raximoa of 2,56 4. to a minimum of 1.0 ft, on the
Fremantle gauge., 4 porbable recordiing tide gauge was set up on the reefs
studied and their heignts relative to Fremantle datum were calculated as des-—

cribed by Hodgkin ( .r-9_;6). Iived reference points were established on the
reefs.
Topography. Carnac izlard lies south west of Fremantle, three miles

north of Garden Island, It is coz‘rrposed of coastal limestone (eolianite) eroded
frem portion of a linz of consolidated sand dunes which ran from Penguin Island
in the south, through Point Peron, CGerden and Carnac Islands to the Stragglers
rocks (Fai 1"br:|.dge 1948), The choves of the island are somewhat protected by
oifshore islcts and reef's on the southeast, northwest, and north east corners.
The degrec of cxposure to wave actioca therefore ranges from sheltered on the
east coast to moderate cxposurc on the west and nearly full exposure on the
south west cocuner, Che marging c¢f the island are capped by a layer of trav-
ertine below which is ¢. clifn of softer rock., At the base of the cliff the
rock is agair nerd and in nany places forms the typical features of an over-
hanging visor, an intertidal L--::cieruu‘b and a reef flat at about mean low water
which varies in width {rom a few urds (north east reef) to about 70 yards
(west reef). The eastern shore is sandy with no reefs although there are
small patehes of rock ot the bage of the cliff in places, In coatrast the
~esborir shores of the rocky “ilets north and south of Carnac island have dis-
tinct though narrow platforr: cn their eastern faces. The deepest pert of the
undercut varies in height from about 1 £t above the reef flat on the north reef
to 6~8 ft on the south west ialani, The outer edge of the reef platforms is

in many places deeply undorcut anil the water is 20-25 £t fleep.

TAUHA

The animals and plants of the irtertidal reefs show a vertical zonation
similar o tha?t observed on rnc:uo coegts in other parts of the worlds In
additicn, however; there is here a horizontal zonation across the width of the
reef flat and uvp Lo four muin zones mey be recognised, distinguished by the
deminant animals or algas poessat,

Sketch maps of the roefs were made from the cliff top, the principal
neagurements being dete: ed on the ground. Levels relative to the fixed
points were obtaianed by rcrizca levelling and noted on the maps. The principal
animel and plant associations were then plotted by observation on the reefs, and
traverse line or linzs acrozs the reef flat selected for more careful study.

Along each traverse line a auaber of 1/ square yard samples was selected
at random in each zose and within each of these all the macroscopic animals
werc counted and the algal species recorded. The results are here presented in
a geries of Sables., In ~hzse Ghe animal populations are shown either as the
average nuinber per 1/L ,_hﬂ yt, (fizure underl ined) followed by the range of
vari "tlD:‘r., (€ofin 2, O-), or where the aveinge was less than one per 1/k sq. ya
as the totel found in hl samples ewonin. L from the zone. 4 list of all
a_nj_mal gpecies found elive on the reefs is given in Appendix T.
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1. T.t"b ;..l')'l:l.""'| 4. C"o
Tre southem shore of Cernac Islend is mostly rocky and bounded by narrow

Ao

reefs which extend eithor from an undercut cliff (at the southern point) or from
a deely pocketed and (“-.‘T.r-"a:;r:’:,er'l raund three to five feet above the reef level oh

the south weat whers *irec traverse made (1 in fig. 1).

Exposure to wave actio: : to s 'c*"oma, the reefs being exposed to
waves from the south west bu cted froa the north west.

The reef platfomms lie at al::c'_z'i; l..5 't above datum with a narrow raised

rim about 0.3 £t higher. A troaverue was made across the reef where it faces
west-south~west and the faune ig listed in Teble I, The distribution of the
main associations dis shown in fig, 2 and Table IT,

The horizontal zonnticn of thz reef flat was not marked, a narrow Janis zone
of coralline algae was listingished in places but the greater part of the “ch.l‘t—
forms were covered with the wabton—fish, Haliotis roei. (Plate la). Overlyiug:
this species wes a mixed algal "'u'u:;“i‘ of species of Jenia, Pterocladia, Ectocurpus,
Laureacia, Hypnea, Dictyota and Crstonhora, short and sparse in gome places and
luwxuriant in others. outer edze of the reef had a dense population of
animals on a surface of crumbly lithothamnion, (fig, 2 ).

The fauna is Lfr:.hchl of a m.n crately exposed shore, except for area 14
where Balanug rigre Fovi) : ogtata ozcur, species which are
typic cal of exposed ! £8. I il a tropical zoanthid conmnon on
Rottnest Island form i 2 10 of this reef end Zoanthus
Praelongus is also 1.‘;-.:.-:".::*1"0

The invex tiél,al undercut chowzd the zonsation typical of reefs in the viecinit)
of Fremantle (Marsh, 19 )b) highest zZone was occuplied by the litltorinids
ééamﬁﬂ_%?m@-iiaag osus, then a zone of limpets, Notoacmea

onychiti znd a fe ' ria sppe. were not recorded
from nis reef, Nea: s a baand of chitons, Clavarizom
hirtosa aad Poncroplax cos velloida alticostata and in sheliered
pl&ccu the anemonc Actl e J_arge .Pa. L,c_,lla_aa.& 1a'blcos, ua'l.n.... b u.;uullj
found on the reef edge,

narrow.

-l

o dis

2. South West Island

At the south west corier
reef platform which gurarow
No traverses were made across
animalg and plants was plr,‘u\,c,_ﬂ (..-.gn 3

Levaels were not talien bat moss of tm,
above datum with xoiged areas on the
erentiation into horirmontal zZosi:s
and plant associatio ¥
flats. On the wesd :
of a faiirly exposed rezf:
Fatelloida alticosta’: i

L ig an iglet attached by a2 narrow

on its seaward end (2, fige 1)
the distribution of the caommons:

cef appears to lie at sbout 1 f£1,
northera reef, There is litvle diff-
el change is evideat in the anima
crn bo the sheltered eastern reefl
hat typical of +the outer edpe
: fev-‘ Haliotisg roei,

and no Is L AGINON 2.

o e

Lre

rle:e}j " ocke‘ced reef’ on the
more .r1elterea P, laticosiata s

were pler\qul Haliotis was the
a nortl_ uaa‘t and uou‘tn Lu.;t sides

ielioci ch:‘l,_-. w:x:; al
nortn wes ice,
almost c_ol,enc rd i
dominant mollusc. Un
the animal populations i
and on the sielicrcd eas e
Jania f'asgyi
Yoot

o

%

é . : zhvk arvound the is 'lr\"t,, from about 3
Tfeet on the sheliered sgideny 57 ;Jo:mc ig not more than 3 ft above the
reef flat while cn the exposwed zide 5 ig 6 or more feet, The aniwal zones are
corrcs*-:oqcqul raiu in au exvosed place tile zones were : a band of filameat-
i ugual 1it uOl‘l ids o mixed limpetv zone of
(‘_.a*faslzoa > Ond thochiton,

e

-1d below this Pahellon.da, Actinia,

L

thewe wan more sheller from wave action
Balemas, P. laticostata or P. peroni,

intertidel und --;{

Pone wmlax, end.
F_&}lo@ﬁ,s ard lithoths
there were no Onith

5o Wost Reel

L

This is an exsensive reer platfcma exvending westwards from a sandy beach,
(3_- Py G} The reef platformy ig fiirly high, about 2 feet above datum and
¥ - Gl ‘.:wu,L ;'": wave action. 4 traverse vwas made 20ross

ahle TIT, The distribution of the

-

arpears to be modas
the xeel Flat zud e
associsations is shown 3
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TABLE T

v e

South Reef's Traverse across rcef flat. For explanation see page 2.

i T TSR s

Yards from notch 0-3 =12 C 1s=17
Feet above datum 1s8 = 1u5 19 1.5 - 1.8
Number of samples L 7 10
Echiuroidea
Pseudobonellia biuterias - - ' g
Coelenterata
Isanemonia australis - 2, 0-4 38
Small striped anemone - 7 6,5
Lmphineura
Clavarizona hirtosa - - 2, O-14
Oni thochiton occlderlt" is = = Sy 0=10
Gastropoda
Haliotis roei - 10, 4-20 Ly Il
T”rotnallotla lehmani 2 i -
J.atullmdg. alticostata - 4, 0-13 f» =22
Floracoagus ancmone - I -
Euplica bidentata 3 - -
Pyrene : = -
Dicathals acgrota & 6 1, 0-5
Siphonaria bacond 2 1 5
Echinoidea
Heliocidaris_erythregrarma - 2, 0-12 35 0=9
Dominant algae Jania,Hypnea, lithothamnion,  lithothannion
Cirstophora Ectocarpus (cruably), Ptoro-
cladia, Rhodophy: -
eae,
LaSLE T1
South Reef. Distribution of animsl and plant associations,
= brea Algae o hrea ___Algae o hnimals
- Jania Heliocidaris 9 Lithothemnion  Lsancmonia
Rhodophyceae Ectocarpus Haliotis
Patelloida

Sarga im on broken reefl STy
> hempmassum on broken r Heliocidaris

5 = Heliotis 10 Rhodophyceae Palythoa
Heliocidarig (gl
4 Pterocladia Isanemonia dl = Cnidopus,

5 Ld.’.:r_‘f'u".l.ClO. iotis 12 Pterocladia Haliotis
=Y Sargassum Tsanemonia
Pterocladla .Ba’ue" lo.ula.
“Dictyota Zoamthus
6 Lithothamnion 13 Lithothamnion
(cmnbly)
14 Lithothamnion Haliotis
‘ Patelloida
7 Pterocladia — Isanemonia
DO W E | %gl_ya.rlaoﬂa
b X | Oni thochi ton
Hypnea Jnd thochi ton

Cystophora




At the times of our visits tiere vas o partially exposed beach rock ramp
populated vith patches of mussels (Brachyodontes erosu ead Siphonsria
baconi. From the remp the platfomm is horizontally zoned as follows (a) Jania
zone with much sand; (b) shellow pool; (e¢) a short turf of coralline
algae with some Sexrgesgum, Dictyota, Colpomenia and Hypunea; (a) en outer zone
of 1ithothemnion witn a fairly ¥ dense vopulatlon of browsing molluscs
Haliotis roei, Fatelloida alticostata, Patellanax laticostata (f ew),

Owd thochi ton oocuie;;;; 'L:Ls and Ol..v rizona *Lrtosa_) with a few Iscmmqom.a
u.'u‘"'trallu and J.'It-lJ.OCld.url &..E‘J:;{]}:Q\gg‘gﬁ.\ﬂ:. (Flate 1b). 'The chitons are con-
Tined to the outer holf of the zonc.

On parts of the reef lower tuan the general level Sar[;- sguim and Ptero-
cladia predominate, Occurring on the reef flat, between 45 and 60 yards from
the ramp, were these additional speciecs, one specimen of each being found in
the traverse: Cryptonlax iredalei, Cominella sp., Mitra sp., Bellastrea sp.,
Notoacmea onvchitis, Lugtrocochlea rudis, Ravitrona ca,:ua._-,c.r)ent;g was fouzd
here on the 1951 vigit,

Wieat Reef, Traverse acrors reel flat, For explanation see page 1,
At 7 - 14 74 no macroscopic animals, dominent algee Sargassun, Ecklonia.

Yards from beach 6-6 15=-23 2L, =51 52-58
Pect above datum 243 241 2.2 1.9=2,10
Nuitber of samples 3 8 17

s

Hchiuroidea ' -~ -
Pseudobonellia biuterina - - 2 5
Coelenterata
Znproice amstcnl e = = L. gt
Amphineura
Clavarizona hirtosa - - - 3, 0-16
O].]J.'t\l"OCl']_l;bOY‘ 0CC: e s A k, 0~25
Gastropoda
Haliotis roei - - = G, 0-21
: ‘?“:u"l?v’:‘.:,':.*}. ” = = 11
Procn_allo tia pulcherriimus - - L 3y 0522
b — — 5
- - 1 1, O-4
AL % = I
- - 7 3k, 0-95
= = 2 2
- - 1, 0-22 i1y ©27
Lreue - - 2 7
D:Lcm. ldJ_.q___ - - 1 5
L, 0-20 - = =
I—"elecf-_rpo-‘lja ;
Brachyodontes «rosas 8v0-1000 - 3 2
Bchinoidea A
11 2
Heliocidaris erythrograizia = =
Asteroidea :
Patiriella gunnil ” & 8
1 .. Rhodophyceae Li thotheimnion
Dominent algae ilo macro- 5{‘ ania, Hhodophyceae %ﬁt }lte}o H.u.,
scopic algae LoriusSsum, 33; LA
fal £
Rhodophyceae 9.}..‘:‘._,3‘3 .
Laurencia,
Jania,

Sargassir



ko North Reef

The reef flat is about 40 yards wide but is dissected by several deep
pools (i;., fig, l). It exvends from an intertidal undercut which is low with a
wide overhang. The reef is fairly sheltered in aspect.

No traverses were made but the distribution of the animel and plant assoc—
iations were plotted (fig. 5). The reef is horizontally zoned into: (a) an inner
Jania zone of coralline turf with soue Sargassum and sand, at about 1.5 £t above
datur 1, Patiriella punni was qouﬂda_n’c in this zone; and (b) red-brown zone of
Sar&#&.swa with Pterocladia, Hypnea, Laurencia, Ulva, Jania, and patches of Cymod-
ocea, this was deeylw' pocketed and at a relatively low level (1. O-l 3 Pt above
d.atum) Pyura pachydermatina occurred here; (c) at the reef edge a narrow raised
rim, at about 1.5 ft on wiich a modified Halidtig-lithothamnion association was
present (fig. 57

The intertidal undercut: the deepest part of the undercut was about 1 ft
above the reef flat and the animal population was sparse. In the Littorinid zone
were few lielaraphe and Tectarius. The limpet zone was dominated by Notoacmea
onychitis with Siphonaria luzonloa and a few Patellanax peroni., Lower down were
Patelloida alticogtata with & few | Poneroplax and Balanus.. The alge Gelidiun
occurs at the base of the undercut and in places a tuba-bulld:mg Polychaete of
the family Sabellariidae was plentiful.

5. MNorth Bast Reef

On the north east corner of the island are narrow dissected reefs, ten yards
wide or Less ( 5, fig, 1), They are sheltered from vave action and provide a
contrast to the more exposed reefs of the other shores of the island.

We were not able to examine this reef but a survey was kindly made by
J.AL. Watson., The reef was covered by a coralline turf and sand. The outer
edge lacked the dense aninel populations of the exposed reef's and was covered
vith Sarpgassum and Pterocladia with little lithothaumion., Patelloida was the
only aaimal species llv:_ng, on the rock surface, the others being pbrowsers on the
algae, predetors, detrital and plankton feeders,

The d_‘l.._,mribution of the aniials is shown in Table IV.

TABLE IV

L ]

North Bast Reef. Iraverse across the reef flat. Survey by J.A.L.Watson

Yards from notch 0--1 1-3 3=5 5-7
Polychaeta - - -
Fam, Sabellariidae - - - +
Echiuroidea
Pseudobonellia biuterina = s 3 +
Coelenterata
Isanenonia australis - + -+ -
Small Lreen anemone - + - -
Small striped anemons - - + =

amphineura

Clayorizona hirtosa + = = T
Gostropoda
Patelloida alticostata + ++ + +
"‘lor \CONUS _anenone - = = +
Euplica bidentata o a * *
Gena auricula - - + i
Da;c‘:grtqcxls uc.grota - = = &
Minella swhitleyl + = k £
sustrocochlea rudis " * 5 5
Siphonaria bacond + & ¥ =
5. luzonica * Z C )
Pelecypoda
. A +
Brachyodontes_ercsos 5 ok
Echigoidea

Heliocidaris erythrogramaa = = = .
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DISCUSSION

On this smell island with its irregular shape there is considerable Aiff-
erence in exposure to wave action on the verious reefs., The distribution of the
fauna is related to this factor and to pletform width and level. On the moderately
expozed South Reef the Heliotig roei association extends from the outer edge aliwost
to the intertidal undercut .here the reef is narrovw; where it is wider and more
exposed Patellanax laticostata and Balanus nigrescens also occur. wmore expos-d
conditions were found on the outer fece of the South West Island where P, laticost
ata and B, nigrescens were dominent. Haliotis roei was u.OILLI‘...ﬂt on the modoratel
exposed areas and algee doninated the sheltercd s ide. On the izoder etely exposcd
West Reef the H. roei association was dominant in a wide zone on the outer uorts
while on the more sheltered North Reef this association was confined to a very norrc
band along the outer edie. The lower parts of both these reefs and the inshore
areas were dominated by algae. On the narrow North Bast Reef algae extended to the
reef edge with a few Patelloida alticostata.

These observations confin: those izade elsewhere that the patiern of zonsiion
is related to the distance from the reel edge and to the exposure to wave action,
The height of the intertidal undercut is also related to the exposure. On the outer
face of the South West Island the deepest port is cbout 6 ft above tiie reef flat
while on its inner face it is not more than 3 £t, and on the North Reef it is even
lower, 1-2 ft above the recef flat. The animal zones of the undercut vary corres-
vondingly

The fauna of the Carnec Igland reefs is siidlar to that found on Garden
Island and Ft. Peron in that most of the species have a uoutnern. or wari tenpe ra.,e 3
distribution, Tropical sp»c:.\,u, namely, Zoanthus praelongus, Palythoa heideri
end Ravitrona caputserpentis which wes uncommon. In the sublittoral several species
of corals, not yet identified, fomed large coloaies.
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AFPENDIX T

List of species found alive on the intertidal reefs Carnac Island,

January 1956,

Coclenterata
Actiniaria
Actinia tenebrosa Farguhar
Isane.onia australis Cerlgren
Smallstriped anemone
Cnidopus verater (Drayton)

Zoanthidea

Zoanthus praelongus Carlgren 1554
Palythoa heideri Carlgren 1954

Annelida
Polychacta
Fam, 8Babellariidae, Gen.et sp.indet.

BEchiuroidea

Pseudobonellia biuterine Johasbn &

thropoda liegs
Cirripedia

Balanus nigrescens Lamarck
Tetraclita purpurascens (Wood)

Echinodermata
Echinoidea

Heliocidaris erythrogramma (Valencienﬂes%. o
=52 : J_cat‘ g

Asteroidea
Patirielle gunnii (Gray)
Petricia obesa " H.L, Clark
Chordata.
Tunioata.

Pyura pachydermatina Herdizan
ver. pibbosa
Herdinan

Hollhsca

Amphineura

Clavarizona hirtosa Blainville
Poneroplax costhta Blainville
Oni thochiton OCCLdbhtallq Ashby
Oryptoplax sp.

Gastropoda

Heliotis roei (Gray)
Gena auricula (Lamarck)
Fatelloida alticostata (Angas)
Notoaomea onychitis (Menke
Jatellan.x seroni  Blainville
Patellanax laticostata (Blainville)
Erotnallotla pulcherrinus (Wood)
Prothallotia lehnani Emenke)
Austrococnlea rudis Crey)
Wotoplbbula preissicna (Pnlll Ji)
Ninella Nhltlufl Iredale
Bellastrea Sp.
lieloraphe vnifasciata (Gray)
Tectarius rugosus _tﬂenke)
Melunerlba e lanotrqus (Shlth)
L‘uﬂllca u.m..uuata. ien
cne  Spp.

aepgrota (Reeve)

LlLr& SDe
Cominellg SPe

loraconus aneaone (Lawmarck)
Ravitrona caputserpeatis (Linne)
Siphonaria baconi Reeve
Siphonaria luzonice Reeve

Pelecypoda

Brachyodoates erosus Lamarck




EXPLALATION OF PLATE ¢ FIGURES
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Plate T
s Heliotis roei, Patelloida alti

Cae A e eait

b, Haliotis roei, Patelloida alticosic
Claverizona hirtosa and Lithotharnion on West Reef.

Fipures 1 to L hey to symbols used

) i e
== . § . \oge
‘B‘gj Isonenonia australis Y i

. Ve
e} Cnidopus verater \HE
Falythoa neideri
}&5u' Zoanthus praelongus '#x

s 1
&
K:xi} Onithochiton occidentalis th(k

(Eﬁif Claverizona hirtosa e
i1

,‘/‘Jb

&L Patelloida alticostata /

,{"e—-

’rs " i ) ’:'\‘L’
SR atellanax laticostata e
e Haliotis roei (RCA

Brachyodontes erosus 'f
©

/ Balaus nigrescens
Patiriella gunnii

Heliocidaris erythrogremma

icostata and algae on South Reef,
ate, Isanemonia australis,

Ulva lactuca

Jania fastigiata

Hypnea spp.

Pterocladia coavillac

Laurencia ppe

Lithothammion

Sarpgassum SpDe

Cystophora uviflera

Ecklonia radiata
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CARNAC ISLAND
SOUTH REEF
Traverse line A-B
Scale : 10yds. = +——

Numbers refer to table T
in the text.
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FIG.3.
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FIG. 4.

CARNAC ISLAND
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Scale : 10 yds.= ——
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1.
kg SUB-LITTORAL, MOLIUSCA OF CARNAC ISTAND

Report on collections made during December,1955.

By D.L.Cook,

In the following list of species, general habitat is given, e.g.
sandy bottom, reef cic.,, as well as any additional useful information.
For general distibution, reference should be made to the detailed map of
the island, showing topogrephy of the adjacent ocean floor,.

This report deals only with living animals, observed. in their natur:l
habitats and is by no tieans complete as was evident from the abundant decd

material in the ocean floor and washed up on the surrounding beaches.,

GASTROFODA

Sabia conica (Cap Limpet) All the specimens collected were found.
attached on the external surface of other larger mollunscs €.gZe
Negalotractus aruanus; Dicathais aegrota; the Red fhelk, Charonia rubicuiia

legalotractus aruanus (Falso Trumpet shell), The two specimens found,

ware nssociated with the sea grass Posidonia, Both wore a heavy growth of
alga on the forsal surface of the shell,

lMelo miltonis (Southern Bailer)., Two specigens 12" in length and one
Juvenile 4" in length - all associated with banks of Pogidonia.

Charonia rubicunds (Red Whelk). 4 sub-littoral, reef form, associatcd

with Ecklonia radiate in send pockets on the reef flat,

Scutus antipodes (Elephant Snail). ILittoral to sub-littoral - under
detached limestone boulders or in crevices in the reef,

Guibulla botanica (Bubble Shell), All specimens found, were beneath
1imestone boulders on the reef flat, east side of the island.

Campanile symbolicum (Gisant Creeper)., In sandy areas away from re i

or in the larger sand pockets of limestone reefs. All specimens very eroic..
Dead shells occupied by a species of Pagurid.,
Stomatella imbricata. 411 specimens found, werec beneath boulders on

the reef 1lat; east side of the island.

Bellastraea kesteveni., Mot common, Found on Posidonia fronds. Di:is

shells found in water, contained Pagurids,
Bellastreea sp. In rock hollows from mid-tide levels and deeper,

L Tt

Cacozeliana grenarium (Bi*i:‘i:ium). Common beneath limestone boulderc

on reef-flats, Dead shells frequently contained Pagurids.

Sophigmalepas nigrite (Key-hole Limpet). Coummon beneath bouldcrs on
the reef~lat,

Haliotis elepans. The only specimen, with the animal intect, was one
found teken by an Octopus (gc’uppﬂamgﬁaﬁzgﬁ) in 10 ft. of water on the west
side of the island,

Gena auricula. (False Ear Shell), All specimens found were beneath
limestone boulders on the reef-flat,

Josepha tasmanica (Whelk). Sub-littoral, under rocks.

thelotia conica. On Pospidonia leaves.

Clanculus consorbrinus, Beneath limestone boulders on intertidal

rlatform,



2,

Seneath limestone boulders on iotertidel slatfoxi.,
Glossodoris westreliensis, Numerous specimens found, crowling on weed

o liuestone surfaces.

npasi,  Crewling amongst Pogidonicz,

SLFATHEGRA .

utochiton virgatus. Commioir on shell teats

1
Al
= -~

“’.e

e 0.01 b""c.uu..

s

},Eeugg_a subochiton torri, HNotoplax striata westralicnsis,
n controctus.
£11 1ound beneath limestone boulders on intertidal plotfor.
fagochiton virgatus, 4 small species (3-4 mm) found on shell tests cud
Lwving oa pinna __C-;o._}_,;:.grva_-._fi_;-ai cpsociated with Posidonie.
Cufis hT0EODs

Cetopug vulgeris, Comaon in littoral and sub-littorsl., Burrow: cx
pernenent negte hove only been observed in the sub-littorel.

sepis sp. One specimen collected in crayfish pot in decp waten

(LO £t) off lorth side of island.

FELECYEODA
Veunerupis exotica (Venus Shell). 4 number of specimens found be. ¢

linegtone boulders on reef flat,

Cardits crassicosta. Specimens coblected beneath boulders on inton-
tidel platform,.

Sarbatie pistachia, Fimaly attached in and on limestone boulders o
weef-flat., Coaacn.

sytilug planulatus (Mussel)s On piles of old tide gauge.

v e eow

derselis, Fused by one velve to base of limestone boulicr o
reef flat,
Ostrea sp. attached to uwbilical wall of living Megelotractus.

Pinna dolebrota, Common ia sand, adjacent to Posidonia banks e



THE HCHINODERK FAUNA OF CARNAC
ISLAND

hy D.,L, Cock and L,M. Marsh

Introduction

The present collection of echinoderms was made in connection with a
survey of the fauna of Cockburn Sound and as an addition to the survey
of Carnac 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
same group during which time one of the authors (D,L.C.) was able to
collect and cbserve the echinoderm fauna of the island. The short
coastline, about 1.5 miles long, enabled samples to be collected from a
nuaber of different habitats on the North, West and East sides of the
island using self~contained breathing apparatus to permit thorough
observation and collection from otherwise inaccessible habitats such as
the sublittoral undercuts.

The physiography of the island and the fauna of the intertidal lime-
stone reefs are described elsewhere in these repoarts.
The infommation relevant to the species collected is tabulated overleaf.
Ihe specimens have been donated to the W.A, liuseum,

Discussion and Conclusions,

The majority of the species collected are common in the vicinity of

Frementle and the offshore islands with the exception of sustrofromia
olypora of which only seven specimens were previously known (H.L.Clark,
l946;. Plectester decanus is listed.by Clark as an uncommon species
ranging from Port Jackson to the Bight. The present record extends the
range of this species westwards.

Few specimens of Patiriella gunnii were found in kiarch 1958 where: s
it was very abundant on the north sest reef (area H in fig. I.) in Janv:iiy
1956. Patiriella brevispina in contrast to the previous species occurs in
calm water on piles, rocks ar Posidonia beds; while not common at Carnac it
is very cbundant on the Eastern side of Cockburn Sound.

The echinoderias listed are predominantly Flindersian species. Of
the fourteen species positively ideantified ten are Flindersian and six of
these extend eastwards into the Peronian province, Of the remainder, t.o
species are endemic to South Western Australia and two have a wider distiio-
ution; one of these is &lmost circun~Australian except for the North sist
portion and the other is widely distributed in the Southern Hemisphere f{raii
Natal through Southern Augtralia to New Zealand.

No primerily Dampierian species appear in this collection. ¥our
species have not been identified,
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Key to table:
area. of collection - indicated by letters in table are shown on map.

Key to habitats (indiceted by numbers in the table).
1. TFlat weed beds. Dominant plants Posidonia australis and Zoster:. sp.
2+ Intertidal reef platfonn,
3. Sub-littoral undercut.Dmffuse lighting; little or no plant life;
mach animal life.
L+ Beneath sub-littoral boulders at 1.5 fathous.,
5 Low limestone outcrop in Fosidonia weed bed. Depth 1.5 fathoms.
6. Tide gauge piles.
7. Beneath boulders in pool in intertidal cave, Diffuse lighting ; no
plent life; little animal life,




. _Species

welative abundance

Murticr distrivucion

ASTEROIDEA

Austrofrcmia polypora H.L.Clark
Coscinasterias calamaria (Gray)
Parasterinoa occidentalis H.L.Clark
Patiriella gunnii (Gray)
Patiriella brevispina H.L.Clark
Patiriella sp.

Petricia chesa H.L.Clark

Pentagonaster dubeni Gray
Plectaster decamus (M & T)
cf s Weh e 95432

ECHINOIDEA

Heliocidaris erythrogramma
(Valenciennes)

Phyllacanthus irregularis

Mortenson

Holothuroidea

Leptosynapta dolabrifera
(Stimpson)

Large brown holothurian

CRINOIDEA Canasteridae
? Cenglia .tyrichoptera (J.WIller)
Carnac Island - showing OEHIUROIDEA

collected.
SRR Ophiocoma canaliculata ILitken
Ophionereis schayeri

(M@ller & Troschel)

-

by e ey
Slud L ULy o area

&

3C, Sand at base
of 3J

3D, 7F

LD
4D

Common at 6B
3 specimens
2 specimens
Not common

2 specimens
1 specimen

Very common

Very cammon
1 specimen
1 specimen

Very common

2 specimens

3 specimens

2 specimens

Common at 7F

3 specimens

L specimens

A

Flindersian
Natal,Southern Aust. to NeZe
Bndemic near Fremantle
+ Flindersian +
Mindersian
Abrothos to Cape Naturaliste
cf. P. vernicina (S.h, & NeSe
+ Mlindersian +

Flindersian

+ Flindersian +

Flindergian

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

+ Flindersian +

+ Flindersian +

+ Flind.ersian +

Cape York. (4fter Bemnett & Pope 1953).
Mﬁhd%. Pudvxo_ua (es.u«euri

Ecawocard wu cotrdotom .

with extensions into N,S.W., and north of Geraldton.

e
e -

C,Xl wﬁ"u’ﬂ W

-

footnote: Flindersian = Victoria, S.i, and W.A. not east of Bass Str. or north of Geraldton. + Flind. + = Flinde:
Peronian = Eastern Vic. to South @ld. Dampierian = Geraldton

Eosl ludida = Mev (e Past

C,as-n.av(oot‘-{"’"‘"



PRILIMINARY LIST OF THE FISH POPULALIQY FOUNLD IN
THE WaldaS IMMSDIATSLY SURROUNDING CARNAC IS.

ZRIC J. CAR.

Due to the limited time available for us to work on the fish
populstion, this list is to be regarded only a&s &a basis for future
workXx which it is hoped 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, to 3rd January, 1955 and the 30th March, 1958
to the 2nd April, 1958.

To obtain & complete picture of the arca, we first swam round
the island. \ie subsequently selected 3 areaz in which a more complete
survey was cerried out. -

The three arcas worked on viere:-
the Possidonia oay on the Zas=tern shore.
the Northern shore.

(c) the Northern most bay on the western shore.

oM

Raether than itemise the figh found in each area, I propose to
list all the fish recoided and to indicate oy the use of the prefix
(a), (b) or (cJ the arsa in which they were found.

For the purpose of this list I have ommited the (artilaginous fish
(sharks, rays, etc.), as none were collected and their identification
would be uncertain from specimens seen.




A LIST OF FISH FOUND OV CARNAC ISLAND.

oUB PHYLUM PISC.AS.

CLASS _ACTINOPT;

Family: Clupeidae.

Sardinops neopilchardus. (Stein)

Family: Plotosidae.

Cnidoglenis macrocephalus (C&V)

Fawily: Huraeaidae.

Gymaothorax woodwardi (McCull)

Femily: Gadidae.

Lotella callarias (Gnth.)

Family: Atherinidae.

Hepsetia pinguis (Lacepede)

Family: Mugilidae.

Aldichetta forsteri (C&V)

Family: fpinsphelidae.

Acanthistius serratus (C&V)

Epinephelus homosinensis. Whitley.

Family: Hypoplectrodidae.

Bpinephelides armatus (Cast.)
Othos dent (CaV)

Family: Therapontidae.

Tharavon humeralis (0gilby)
Helotes sexlineatus (Q&%G)

family: Plesiopidae.

Paraplesiops meleagris (Peter)

Pamily: Apogonidecs.

63
5
s
o
D
H

Ostorhinchus ruppellii (
Lovamia fasciata.

Fanily: Sillaginidae.

Sillaginodes punctatus (C&V)

Family: Carangidse.

Caranx georgianus (G&V)

Family: Glaucosomidae.

Glaucoscoma hebrsicum. Richardson.

Tamilyv:  Avripidae.

Arripis georgianus (C&V)

Pilchard.

Cobbler.

Woodwards Illeef EHel.
Beardie.

Hardy Head.

Yellow Syed HMullet.

Wwirrah.

Tiger Cod.
Harlequin Fish.

Trumpeter.
Blue Devil.

Gobole Guts.

Strinped Gobble Guts

King Geo. #Whitiag.
Trevally.
Jew Fish.

Ruff.

(b)

(a)

(a)

(a)

(b)

(a)

(&)

(o)

(e)

(abe)



Family: Pomatomidse.

Pomatomus saltator (Linn).

Family: Gerridse.

Gerres ovatus (Gnth)

Famity: Mullidze.

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

Family: Sparidae.

Rhabd osargus sarba (Forse),

Family: Pempheridae.

Pempheris klunzingeri. McCull.

Family: Scorpidae.

Scorpis georgianus (C&V)
Scorpis aequipinnis Rich.

Family Girellidae.

Tephraecops tephracops. (Rich)
Melambaphes zebra. (Rich)

Family: Chaetodontidae.

Chelmonops truncatus (Kner)
- Microcanthus stribatus (Co " :
Vinculum sexifasciatum (Rich)

Family: Chironemidas.

Threpterius maculosus Rich

Family: Cheilodactvlidae.

Cheilodactvlus spectabilis (Hutton)

Goniistius gibbosus (Rich)
Dactyopagrus nigricans. (Rich)

Family: Pomacentridse.

" Parma McCullochi (Whit)

Family Coridae.

Coris Auricularis (C&V)
Pseudolabrus terticus (Rich)
Pseudolabrus parilius (Rich)

Pseudolabrus punctulatus (Gnth)

Ophthalmolepis lineolatus (C&V)

Family Bociandiae.

Achoerodus gouldii (Rich)

Family: Parapercidae.

Parapercis haackei (Stein)

Family Blenniidae.

Bleaniuge tasmanien sis. (Rich.)
Graviceps alexanderi. whit.

Tailor.
Silver Belly.

Goat Fish.

] it
Silver Brean.

Bulls 3Iye.

Banded Sweep.
Sea Sweep.

Zebra Fish.

Footballer.
Moonlighter.,

(b)

(c)

(b)
(be)

(be)

(be)
(be)

Ebc)
abc)
(bc)

Silver Spot Fish. (b).

Brown Banded Morwong.

Magpie *orwong.
Dusky Morwong.

Puller.

Blue Groper.

Grub Fish.

Blenny.
Snake Blenny.

bc
(v)

(a)
(be)

3
(b)

(bec)
(be)
(be)

(p)



Family: Brotulidce.

Diplus caecus waite.

Pemils Gobridae.

Callogobius mucosus (Gnth)

Family. 2latycephealidac.

Platicephalus bassensis (C&V)

Femily: Ostraciontidoe.

inoplocepros lenticularis (Rich)
Aracana surita (Show)

Fomily: Tetraodontidae.

Speroides pleurogramma (Regean)
Contusus richei. (Fremin ville)

Femily: Diodontidae.

Atopomycterus nicthemerus. (CaV)

Flathead.

Box Fish.

Horazcd Tox Fish.

Blowie.
Horshoe Blowie.

Porcupine Ffish.

(b)
(a)
(a)

(=)

(ab)

G

(a)



Plate 1.

(a)

(v)
(e)
Plate 2.(a)
(b)

Plate 3,
(&)

(®)

Plates 1-8,

Eastern shore of the island,

Looking Forth,Shearwater nesting sites under travertine cap on
headland.

Looking South,.Seal found resting at base of cliff at this point.

General view of the gastern shore looking North,Tide gauge,right centiee.

Tumbled block on Northern REdge;typical erosive feature.

Travertine cap at the top of cliffs on Northern side.solution pipes
present.

Vegetation,

Central portion,annual grasces.Qrabanche observed in this region,

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

Salsola kali, Qlearia axillaris .

(c)

Plate 4.(a)

(b)

(c)

Plate 5.(a)
(0)

Plate 6. (a)
(v)

i

(c)

Plate 7. (a)

(%)

(e)

View of cliff edge,Carpobrotus sp.,Scaevola crassifolia,

south Bast corner of island looking towards south island.Garden Island
in right background,
View est-Last across island,mainland in distance,

Shag rock off the [Jorth pmast corner of Carnac.Little (arnac in foreground.

Silvereye,photographed at soak.

liest collected from ﬁop of dead acacia, See text,

Shearwater under travertine cap.lorth Bast corner,

White capped hair seal (lleophoca cinerea) sleeping &n Posidonia

layer on beach.

jorth Reef,locking east.{See fig.5,Report on Intertidal Ecology.)

Western shore,locking south.iest Resf on right.(See fig.4,Report on
Intertiaal Fcology.

Southern shore,looking [ast.

Southern Shore,looking West.Part of South Reef at leit.(See fig.Z2,

Report on Intertidal Ecology.)

Plate 8. (a) South Reef.Pocketed surface with Haliotis roei and Patelloida

alticostata. Sargassum sp. lower left.Coralline turf between pockets.

(b) west Reef.Haliotis roei,Patelloida alticostata ,Claverizona hirtosa

ané Isanemonis australis (lower centre).Lithothamnion on ridges

between pockets.(Sec Repott on Intertidal lcology.)
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