
ENCOUN1  ER  2002  EXPEDITION  TO  THE  ISLES  OF  ST  FRANCIS,
SOUTH  AUSTRALIA;  REEF  FISHES

by  S.  V  Sill  I'lil  !<!>'  anij  J.  B.  Bkik>K  j

Smmnai*}

Sim I'M) ix lS_ A- £ KlJook. ,1 IV (2003) I ne<nm(er W02 ttxptfdltiuf] to Ihc Isles ol Si I tiilicis. goulll Aihtralui:
Kccfftshcs. HWH. K- .W. 5. t(/\;, I27(2i. 26^70, 2K Suwinhei. 3<HM.

ktfCfJbjh populations nt tlie Isles id'Si |-i;incis Were surveyed hv visual census ;ilitng HflfbfU (1 iVoifl 3^-20 in
depth tinil usltji mnjic of expusurw ic sftvcU. Overall mean deusiiic-. oj 0.5 in were iccordcd di\ idiitl tmiong
S BroupV <1> mid-water species, mainly planktivoivs and macrophage carnivores; (2j specie? ;is?oewu_d wiih
SCftl bottoms ut seagrusscs; (-1) leel-dwcllinL' specie*, mainly benlhic enrmvurcs iiinl nCrtyvCtes fllttl SwJItl
within 1*2 Fn i)l llie algal canopy; (4) i ccl-clw cllinv' species living under ihe algal canopy or close to reef
structures, iiiul comprising benilm- carnivores, nmmvnrcs aiul ItcrhivortHi and (?) uryprtc or uavc-thvcllirig
species, mostly curimoicsol plunkosorcs Ihe ver> high abundance ofllshcs recorded, termed Lhfi- offshore
island effect, is hypothesised lo be due to high local reef produciiv ilv. ia high aitbtin subsidy from the
surrounding seas. Unil low fishing pressure. Imemle , of Sot¥lG sfiOOfOS iccuiiled m particular h:ibilaK defined hv
depth luh! e\posiiic, ;md abundances of pi t^i -juv *.nib. v. vancd along depth and exposure L! radicals. Pile patterns
of distribution suggest, in (he ease of wrasses and lcidiccinckcts. habitat parutiomne amouu similar co-occurnmj
species, in iflC case id the heiiiny culc. dirieieiili.il loud ;ihiilidanee. and in ihe QWC llf die scaly fin. a eradienl
in topographic complexity.

Ki v WmWK: Reef lishes; u cusses; IciIIki jiickcls, smuiIicmi \tisttaha: irophic fisli eioups: llsli distribution
pailerus; fish abundance patterns; offshore inland cl'lcci.

Introduction

Shallow temperate reels are known to be Inghb
productive systems yet Ihe structure and composition
offish assemblages arc virtually unknown in South
Australia-  ulthough  knowledge  has  adviincod
elsewhere in southern Australia o\a fishes ol shallow
reef;, (reviewed l\v Jones & Andrew 190(1, kartell
I t » t J5-. Inn.er & Nonnan |WV»; Curlcy ft tit W(l\
Ihe only published accounts ol'coasial reel lishes m
Soulh Auslralta are diose of Kuiier < 1 c > S3 > and
MrandeMi <7 (?/. ( l 4 )K(>| \\\v\ compared tWO IrshC^fill •
lechuiu,ucs in Ihe Invcsbgalor Group ol' Islands.

I he I ncnunlcr 2(K»2 expedition to Si Itiineis Isles
in Hie eastern (ireat Auslraiian IVi^ht Ironi Ib-26
lcbruary  (Robinson  t>r  ai  2lMt.i)  g,;\c  tlir
v-pporlLiuity to sur\e\ ihc t'isbes Of these ^ffshofu
islands.  (  oastnl  reel'  I'ishes  iiave  l^eeu  hcOVilj
exploited in southern Australia lor many decades by
spe;ulishcr> (Johnson h>S5a.b) and anglers so lhal
pristine abundances of" fish are now rate. Tim Isles u\'
Si  ftaneis  are  very  liiihlly  fished  by  one  or  iwo
fislkrs from tcduiva. and the fish assemblages, like
those dl" the Investiealoi droop, i^ta\ be considered
icpiesenlalivc of natural assemblages once common
on mainland coasts.

1 s.-iii.-i !■'■■ ..-.n-, | ( Iwinu 5u(iih Vumv>iImii li^wr^l 1 Uiltl
DUVlftPiflCM lir- v. I'll Uny |;ti I(^„Il;. Ueul.. SuWh
\UMiiLllM S02Ij I iiihiI sliei'lierd M-nrL-yi'V'" simian ifit W\ ill
rtiHov III NiMHi.iii\illr Situtli AlwIhiIi":) . a; I

It  is  known  thai  water  movement  and  depth
gradients inlluenee the composition ol reel' fish
assemblages as well as macrophyte c*.numuiiitics
(Shepherd & Womerslcy l c '7()) in which ("ish reside
and recruit (Jones 1 ( >SS  ̂Jenkins # \\ heatlev 1^)8).
The  puipose  of  this  stiuly  was  lo  t|tiaiililv  the
abundance and si/e structure of reel' fislies tflony
depth and water movement gradients in a relatively
pristine  environment,  and  so  gain  insights  mto
juvenile  habitats,  and abundances  o\'  adulls  o\)
coaslal reefs around offshore islands Seeondniv
purposes were lo gather data for fulure regional
ecosyslem modelling. j\k\ for the selection of marine
reserves m Nuyls Archipelago.

Methods

Ihe Isles a\' St I -ratios are exposed to slrong
prevailing south-westerly swell as well as seas from
the south-east genoaled by sirong MHith-eastcrK
winds  during  the  laic  summer  (Shepherd  &
Womeivdev  h>7r.|  the  annual  se.i  srJffftCC
tempcialtiic  lange  is  iVoui  Id  20'  (  wilh  cooler
b(Uloni  wiUtiiS  during upvselling  periods.  1  iiilu
pcnclration is generally liigh and corresponds to lhal
lot  Type  II  oceanic  waier  of  Jerlov  (l  l  )(iK)  |see
Turner  ̂( heshne 201)^).

Rocky substratum is o\' moderate to steeply sloping
gianinc lockoi rhyolite t Robinson ct ui l*A>o; I'crris
2(103).  comprising  p>inled  blocks  I  s  m  in  ^iyc,
farming between and undo litem numerous crevices
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fig, I . Map of the hies of St Francis showing tnc location »l'siics sampled (•) wflli exposure index value in brackets.

ami  occasional  caves.  Calcareous  suhslrala.
comprising continuous or fractured aeolianitc reef ty

5 m deep, occur on the southern shores Of Petrel
Bay and on the north side of I'recling Island and
provide  a  topographically  complex  habitat
t Womcrslev & Raldoek 2(I03) T Generally,  rocky
bottom meets the sand ai about 10 m depth on
sheltered shores,  increasing to 25 M) m on full}
exposed coasts. Overall, topographic complexity,
while  il  varied  on  a  small  scale,  al  the  scale  of
sampling  in  this  study  (100  200  m)  varied  little
between sites, hut declined somewhat with depth us
block and boulder $i/cs decreased.

Dive Mies were classified subjectively according to
exposure to swell and given an exposure index (EI)
ranging from - 4 to encompass the range of 'Water
movement from extreme shelter It) extreme exposure
to southwest swell (modified from the classifieutaxy
procedure of Marten n al. 2001 ). In all. 17 sites were
selected to cover the full El range (0-4) from depths
of 5 20 111 at 5 m depth intervals. Dives were within

1 i-i!y\;ine, K s, & Baker, 1 L, [1W1 Murim IwrilHgu wduesut Ihu
Si liuiiLis Mes sin J Investigator Isles. Smith Australia. SARI.)!
1-inul report u> AuMiuhnn Heritage Commission. }t\ p - figitrtf*.

I (rarely 2) m of the nominated depth. However,
prevailing  swell  and  southerly  winds  largclv
restricted dive sites !o those with a northerly aspect.
and in consequence restricted the statistical analyses
possible.

We  used  the  standard  visual  census  method
(Barrett & Buxton 2002) to estimate the si/e arid
number of fish of all species observed other than
small cryptic species, The diver sw am with a reel and
50 it! line on a go en depth contour, ami recorded all
fish within a 5 m swathe to a height of about 5 m ill
the waici column. I he diver swam about 1 m above
the algal canopy at a constant speed and did not
attempt lo search for small (<t0 em) cryptic species
linger the algal canopy, but did record juveniles of
T\HI1 I. Dhfrihtitiun <>} censuses an depth and c.v/wn/hv
>thU •». •jritt/n Wv Exposure wdil'lls range front 7 itvef a
depth range from 5 20 m_
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I Pi ! Vlu-ni.ih,' ,li;i-i:HMol'|hcsp;ili:il UHUtnTJUllOfl Ul lAvl
ii-;lit> in (ho wal..M '--11111)1111. ("iroup I IK pcltttr'C CM ITOiS-
wrtler species. < troup 2 ts sppcics living hi seagrant ui un
Mill bottoms, turnip i is specie*! will] restricted twinge im
lockv substrata thai swim wiihin I m ol'ilu* algal canopy.
Ornup-J is species \\ iih liwilixcd Prtnga iti.ii Ijvc unrffl the
iil^-al eiiimpv- ( iiuup i is el v pile spcdltt living m UHVefl in
i'K'\ iees. See lev! lm lurtlier ileki il

larger species seen in crevices and eaves within the
area covered hv fhc SWtfflW I StjfftfllCS l»|" llSll si/W
were recorded in S em sr/e elass.es k> 40 em si/e,
then in the size classes 40 50 cm 50 70 \  in wid

70 em, (in ihe last group we estimated llie si/e ol
each  fish).  Divers  were  previously  trained  and
experienced in underwater fish surveys. I here were
2  4  replicate  censuses  per  sile  al  each  available
dcptll interval, as recommended hv Riaudeu cl ui
\ |9Kfr), excepl when divers were restricted hv div \f\g
lime limiis. Underwater visibility was usually io
15 m. but during days ol'moderale swell with a lower
Visibility of -8 in we cnnduHed censuses in relict
Ba>  al  5  10  m  depth.  In  all,  5^  transects,  each
covering WO ro\ were dooo ai 'be 17 sites -sluwun
I ie I. distributed among the depths and ids shown
in tabic i

Juveniles  ol  some  species,  notably  ihe  labials
[Natttttilmft fcfnciis. AtmwtuhfV* mtieititittts. and
O/t/tf/tdffUo/c/'is  fitta>Uttit\i.  western  (alma,
i h('/nu»ii>/)\ < tuiosiiy and scalyfin, Pi/nn,i vnioruir
WCre moderately common in tfoOW censuses, We
Used Ihe (J 10 cm si/c class as <u} index ol then
abunilance.  except  lor  blue  grupcr,  At/wcnti/us
lumLiii, when* we used ihe O 20 cm si/e class fur
juveniles and the 20 (jfl em st/e class for suh-adulis
iallei  (iillandcrs  1^97).  Ihe  habilals  of  juveniles,
w here abundant, were dclnied in terms of location <>n
Ihe dcplh-H gradient.

Abundances  ol  10  siic-ailaehcd  species  with
4*)"'d occurrence in tiansccts were examined lor

correlations vvdh deplh (*■> species)  and I  I  f
specie:,!  I  or  three  species  of  labrids  wiih
ontogenetic shifts in habilai we examined pattern*
1*01'  MUall  add  lafgC  si/e  classes  separately.
Correlations were also examined between (I) Ihe
abundance oi herring calc. (Khi\ cyctiumwluv. and
hiomas.-.  \)\  ils  preferred  food,  l\t  klania,  using
bjitmass data from shepherd & Womcrslcy ( VYIb]
and l.dyvanc & Maker* 19V*J)', and (2) ihe change in
ihe sex ratio of the blue-throated wrasse. V, icirims.
Willi  depth.  This  wrasse  is  a  prologynous
hermaphrodite (Shepherd  ̂(. larksoti 2001; Smith v
it} ZflfiOi) and reaches sexual malurifv as a lemale
from 13 :o em (Smith e/ ,//. :t)03 G. J I deat pcis
I'oniiii.).  Assuming sexual maturity at 15 cm, wc
calculated femulemtade >ex ratios for each tian-.cet.
and examined the decline in the sex ratio with depth
In all. 20 eoneliltioiis were calculated, so. bv ehaiice
atone, one is extieeled to be Mendicant at I* 0.05
Levels of significance at l J • O.Ol should tlieieloie be
aeeepletl with eaulani

(. orrelattoiis of specie-, ahundaiicc 1 . Willi tleplh. a
continuous variable, were tested wiih puramclru
tests, aiul eoixelalious with 1. 1, measured on an
ordinal scale, and with sex ratios, were tested wiih
the  JVarson  lank  non-puramclric  lesi  (t'ouovei
19X0),

InloiinalKHi  on  life  habit  was  based  on  oui
observations, and nomcnelalure and diet of fislli
were vaiiouslv eMraeted Irom the puhhealions <>\
Idiiar it ul. f I *>K> >; tiomou e\ ai (IV04): I de,<-
(l'»07l;  llulehiiis  ex:  Swamston  (  W99R  Andrew
(B99)6Uld  Kuiler(2000)

Kcsulls

Sinwinn 1 n) fish iswinhkn'i s
We iceoenised live eeoloyieal erou|is Itl ftsh lei.

I larmelin NNXtaecoidim.! to life habit and beluiviour
)i  -  2);

<iroup I, pelagic or mid-water species thai range-
widely  and  swim  above  reel  habitats.  usuall>  ill
sehnnl  ■-.  or  sniiill  ^sJ'UlipH  Tbcy  aiv  mamlv
|4auktivoies and macrophage eatniviues.

(iroup  2:  species  that  live  and  \ca\  iimou;  1
^jcTasr,  ̂or on sandy bottom, but occasionally visii
adjacent  reef  habitats.  Ilie>  are  maiolv  I'cmhie
eariiivores,

Group 3: demersal reef dwelling species that sw mi
w ithin - I 2 m oi 'die algal iranops I hev are bcmhii
eaiTiivaires. ommv(»res nm\ herbivores usually with
home ranges ihal extend twer tens of metres (eg
wrasses)  to  kilometres  ie.g  /ebrn  fish.  GtWiht
zebra),

(iroup  4;  ivci-dwelling  species  livinij  under  tin
algal canopy or close to reef strueiuies with s<>nn
lehel.  and usuallv  having small  home Kinees Ol
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I ir. i 1 civjih -livi|HL'ncy distributions ol'aminioiiL-i- reel iHhos. Data combined lor nil sifc ̂unless otherwise nuHcaletl-
a: blue proper: b: hlue-i]uo;ited wrasse eomhiiiett dam for dcplli 5 [Oin, 11(1 2 and 5 m II \ 4 shmvinu teemiiinem
regions: c: blutvthrorited wrasse - eonihined datn for reniamiti  ̂sites ai 10 20 m and l 7 .l 3 4; d: sejlulof wrasse.
e: h luck- spotted wrasse colllbincd daia for 10 20 tu, II 0-2 allowing reeruilmeril reyiims; f: blaek-spotled wrasse
eonibined data for SllCS at Other ilepths and \\ g: rosy wrasse, h. maori wrasse combined data Uir all sites 5 ]5 m
depth showing reenntinenl reyioiis; i: mann wrasse combined data lor all sites at 20 m depth; j: yellow --striped
lealhcrjackeU k horseshoe leallierjaeket: I western lalnui. in: herring eale; n: tivaypte perch combined tlala for high
density sites i.e. 5 10 m. El \: o: magpie perch combined daw lorall depths at lil 2 4: p: NoailiiniM luilalish (grey)
and soulheni hulafish (black) tj mottniighler. r: /ebra fish.
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I \hi I 2, {.1st t>l \/'t civs iVt c/'t/ctl in t cttsnsc\ m nttilh/y H> a itftiyh ul Ofttlif) \tca/t ikn
?nt ,;i,'h sprrits in numbers. 2*0 /// ,W menu w.-r in \w ".. i» > is fin- /;, r, < triage of
H'iw iv<"i</cil. II is fccJiny ir/u, ( carHimw; l J ftfattktiYWv; O tjstmfvttiv; &C^
JA/'d-ii/tv imk\ --- El, sx- = sUnH-Linl emit (hcrall mem iL-usitics for cm h wtmp h»

sitv in Occupied iran.sccls fx yivoi
till tnttiM'cls in which {Jje ynv/ev
htffthii nirmvoiv: H-herbivoic.
it!/ irunsccfs arc ftfvetl in brill/.

Common name

Blue morwong
Long-tinned pike
Snook
Sea sweep
Banded sween
BuUeillv perch
Barber pereh
Old wife
Tommy rulV
Mean density |0, 1
Oioup 2
Silver (white) liwallv
Red mullcl (goal lishi
YcUuwfin w ruling
KingOeomc w Inline,
Sam! (skipjack) IrcveilH
Stuillieni silver belly
Mean density 10,4
Group 3
Western blue gi'opcr
LOflg snouted hoailish
Dusky immvuriL!
Silver drummer
Harlequin Fish
Blue devil
Magpie perch
Zebra tisli
Luderiek
Brown-spoiled wrasse
Bhic-llnoaied wrasse
Preiiy polly
Maori wrasse
Uos\ wuis.se
Wcsleni w i nil It
Yellow slnpv lealherjaekel
I lorscshoe lealherjaekel
Siaisstripes liMlhvrjackei
Blued ined lejlheijaikcl
Rough Icjiheijjckel
neueii's leathei|aekel
I'ltodibrush Icalhci jacket
Blue-luilcd Icallierjackci
Western talma
Weslein kmlb.dki
MeJii density 43.1
(.IHIIjl 4
I le-miicr eale
Senator uusse
Victorian scaly lin
Vloonhtililer
Rainbow eale
SuaJ-eskin wrasse
Black spoiled wrasse
Shaw's cow llsh
bong-raved weed whiting
Weed whiting
Pencil weed whiting
Mean density t V \
Group 5
Orange- lined hullseyc
Common hull -e\ c
Southern huluflsh
Noarlunga hulalish
Mean densih 30,1
Total density 1253

\t , )Hit(/ai iyttis itiit'tn u'iuhm
{)inu/<\U\ A-h tut
Spin tnctht nmiiL'lhtlhuiititti-
StwpUt acquipmvft

( ttPtiitiftWtl ii\/.'(i/o/.'trt,i
( iicsinftcnn rvtfU'
i'nopfnstts unrtittwi

/V//</Vii</r<m.\ A*///< (
(pciictchthvs \ktmmgh
Silhtgj) ,v( homituxku
Sslln^imnhs puih lain
h'\ciiih>conin\ tyrfyhh
Ptnrtfnnhi ntvttttHttlUPflHis

Aihtnituhis wuhi'it
I'tntuccm/'sn ftuUirv'int.ylt'h
Dm f\!< >(>/)( tin nii>r/< un\
k)/tln>sn\ \ufn -v<tnr<*
Oihos iknfcx
Ptitwpltistiyis wvfiwgvls
( hciiinLmshis nr/jipcs
iiiu-iht scfua
(Jtti'ttti nirti\/f'i/nhi
\att>(ahrn\ (uuihis
\o^l/w/V7/^ htt /ills
DCihlUihPtts iiitinniiiu //■-
()f>h/hnhrn)Lfn:i hncuhifns
)\cn>it>Uihni\ psilUh tilnx
ir,tnlh/\/ins \ir/,if/i\
\fcttXi hati<t ih<y"/i/K'it/(i
Mi'iKH'ftivtfti hiptuHtvpi',
\hiiM In iu,i \%wt.vtt4
Xfcltxi inniii y,aiii
\i nhiniihliivs yx>innltHu\
Thwwuu units ttcgCfti
U .uttlhtfuh-tvs viiiiycr

i.ttlkihchth\\ i wmoi/ni
( hi'ii>tt>tii>ps fiinnsits
\t,in<>tis ahlhj}itt.\

i hiii\ i ■y,in<n>tr',i\'
I'h tiluhi n\ lutirhtv'ws
i\inn,i fit I<» ittr
Tifoifnn stx/iiM iiilttm
(hut\ </. ntptihts
Fri/uli it lilhw imy//\li(ir\
.\ns(r>>Uihrns itnhtlfittii-
Arihtiini ttitrtttt
$rptMttttgnathii.\ Miliums
Hiihtid wmi/itm iittu
Siph\nn>yj}(ifhu< hveidomt i

I'tinpih 77> >/»
I 'unpin m niithiHiihnlit
/jv/( humps i itiufjtti.tt tt/iiitts
>!\i< humps nofthinvtii

IK
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(a) Juvenile blue-throated wrasse (5m depth) (b) Juvenile black-spotted wrasse (5m depth)

(e) Adult blue groper (d) Magpie perch

8 -i

6 -

4

2

1  2  3
Exposure Index

o5-10m e15-20m

(e) I [erring cale (0 Scalviln

Fig. 4. Plots of mean densities of six species offish (numbers. 250 m -) vs depth or exposure index.
a: juvenile blue-throated wrasse. N. tctricus (5 in depth only): b: juvenile black-spotted wrasse, A. maailaliis at F.I ~ 2;
c; adult (> 60 cm) blue groper, A, gonklii: d: magpie perch. ('. ntgfipes* 5 10 in depth (o); 15 - 20 in depth (•);
e: herring calc. O. cvtinomelas, I": Victorian scaly fin, P. victunuc.
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i |g \ \ pfo] t\| main dcn-,iw iihlw hlue-ibiauicd whutrc
\ retRcm (iuufiK»>.25<l in  ̂va depth (no nnd ^jthsoiw
index. Zero values indicate ei'hci lliul no -.ample-. *ett
ntLon (I  I  I  ai  15 in dcpthi  or  'ito.-w ffcptli  1  I
Mnvihuwiioic won! ubftsrti d I I m K? 2um<lop4to.

Lcnitpries extending from << lew to tens ol moii c
I hey comprise herbivores. hcnlhiL carnivores and
omnivores

Group 5; eryplic Or e;i\c dwelling species, aclivc
mainly hi night. They are* plnnktivoies or carnivore

I he 55 fish species recorded by Us on ihe transects
are listed hy grotfp in fable 2 in appioxuuatc order ol
decreasing fish si/c with JaUi Oil mean densities \\\
occupied  transects  on  sheltered  (II  2)  and
exposed  ill  >  41  coasts,  and  nic\«n  sves  unci
pcrtertfage of occupied transects. I cngth-Ircqucncv
dislriluitions. in some cases Aggregated lor | arli. ul.u
depths and Ids. ol Ihc commoner species aie shown
in I ijj, 3 Onl> IWO Species Wllh 50% occurrence in
iransects, ihe hluc-lhroalcd and The black-spoiled
wrasses. V, tettlvitt and I iihicul(iTtts t showed fl
significant  difference  in  overall  density  on  Ihc
exposure gradient (I able 2).

The overall mean dcusitv of fishes was 125-2 per
250  m.  (i.e.  -0.5  in  ).  Of  winch  46%  comprised
Groups 3 ond 4, the benthic feeders, and 4r);7°fi
Group* I and x which (bed m die water -column.
Herbivorous species I  excluding lealhei  |nekct-.
which may browse small amounts of algae), a subset
Of  droups  }  and  4.  comprised  ft.3%  of  ihc  lOlfll
nuinltet ol fishes | Fable _ |

Jl|VCllitg& af il few .species apparently recruited
OHIO near-shore reels and were Ibuiul in lestrietcd
parts of the depth-LI gradient.

IMne j! roper juveniles ( 20 cm). J, x</nj,ltl, were
lew and seen only ai 5 in depth luieaii density t),2S
s.e\  0.4S).  Bluc-llnoaled  wrasse  juveniles.  A,
tiiihiis,  were restricted in depths of 5 m Or loss,
except ai sheltered sites (I I 2) where they were
also abundant at 10 m depth (Mg. 3b), Ai Sin depth

ihcir  abuudauee  declined  significantly  tp  0.67;
\- 0,01*5) with increasing exposure (figs V. 4a). In
contrast, juveniles oi the black-spoiled wrasse, ./
mm (tiitfns. Wt£ tare at exposed sites (El 3 4) 1 1 it
if},  and  at  sheltered  sties  (LI  2)  increased
Significantly  [r  0.4":  l  v  O.O.s)  in  density  with
increasing depth (figs >e. 4h)_ The juvenile nuon
wrasse.  ().  liiwolafits.  was  patch),  and  almost
entirely restricted tti Id 2t) m depth at H 3 with a
mean density ol I) N'-> (_s,e, l\,H) (Klg. Jh). Juveniles
id' the magpie perch, ( . ftlgiifW (Fig 3tf), senator
wrasse. P. /<///</</ e///v (lag. 3d), and scaly Tin. /'.
\'kfoi/>«: were only round in deplhs ol 5 in or less,
wheieas  juveniles  of  the  mnoulighiei,  7.
M\f.t\i iutHiH (lig, u(>. were seen only ai It) m depth
ill  II  3,  and  juveniles  ol'  the  western  talma.  (
vtihusm,  only  at  15  20  m  at  1  I  2  (Fig.31),
Juvenile  magpie  perch,  c.  Higrtjnsfu  and  baibet
perch, ( - r,i\<ti . were lew and rarely seem

Pasf-l'ilVi whs mtJ \Jnh\
CiRiH-rcs I. 2 tri i vnK -Min-WAii k kh . n s. svndn
mm i in.vi srn u s)

Ihe common species, sea sweep, V i^tjkipitttVy.
and barher perch. ( >u\or, were seen in small to
laree groups at all depths and exposuies. A few
species showed apparent preferences for particular
exposures.  I  hus,  :-al\ct  lievallv.  /'  iktit&\  aftfj
butterfly perch, (' {O/iuio/tffra. were .seen only al
tediiied watei movements, either on sheltered coast-
or deep (20 m) o\) expttsed coasts; two larye schools
[mean sW E00) in Petrel Btf) accounted lor the MbH
densities al 1 I 2 (Table 2l. I he Ioiijj finucal pike.
/) ii'wiui. neenrred nnlv on exposed shores (I'l
^  4).

Uld v\ises. /., oinia!n\, were in low abundance al
all deplhs and exposures (mean density OS ux, U.2).
except Tor five schotds (iiieau si/, :i ; ... V4 ) a1 Ml

ISmLI  (kT
I  wo  specie:-.  Wci'e  seen  00lj  \\]  [i$ith  |Cd

genuraphic h»cahons; ihe ludcrick. (t. fl'Hltxjrii&thh
<>ff western St I rancis I. and die blue uioiwou-j. \
)itk , m icot/r\i. in easiem Peliel Bay. OlllCr Bp»*i "•■
wcie toil uncommon to draw any inferences about
their distribution paderns.

$KOI l»3 (Mtuvi-* \Nnr\, KillHAvil i [N<i B-VH llfijj
keef habilats al ihc sliuJy sites were dominated bv

species m ilii-, eroiipi. Some liome raiiLMim species
ibdear vi ill- 1 1 >S2. IkiiTcll 1045) tended to oeeui al
uniform ilensmes ai all exposures. I xamplcs were
the seatyt'in. /' a t toihu 1 . herring cale. (> * \u>i<>mi'I<h
(rig. 3m). and uestetn lahna. ( . viiriwtti (I "g. 3 I),
which all typically occurred in pans, flic abundance
pf the blue gropcr I y.tntldn { I ie. 3a). changed w ilh
deplh but not esposiue. While sub-adulls (20 ftt)
cm) occuircd al  all  depllis  and exposures (mean
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density () T 5 s.e II. I), the densily ofndulls (fill cm)
increased  sigmiieanily  (r  (i,45;  t  (LOO  I)  with
increasing depth < lip. 4c): menu adult densilv vwis
OS <sc. 6. 1 ).

Tilt abundance of pOM-JUVCIiik ( -10 £01) bl»>
lliroalcd  wrasse,  V,  wfrittts.  the  mosi  abundant
species recorded, declined aigniticiintty l* <l -"*- S;
P 0.0(H) wiih dcpdi (Pig. 5) ;iL all exposures. The
QKlin lcmide:male sex ratio declined signilieanily
[3-  0.4WJ  P  '1,0(101)  from 12.2:1  al  5  m deplli  lo
Ifcl *il 20 m.

Posl-|Uvemle nuiori wrasse. (> iimoititus {\\v, M)
were abundant only <i( 20 m deplh. More mean
densily per Iranseel was X. 7 [fcir. I,?) compared O.b
(s.e 2) .it all Dthu depths (Fig. ">h): lhe difference
was significant (I 5.0. I 3 - 0,001 |, Other w rnsses were
uncommon i>| rctrtrtewd geographically or in depth
The wrasses, pretty polly. II <ufrntitia<tt,\ bpUWH
spoiled  WTUs*e-  A  puriUis,  and  rosy  wrasse.  /'
psitnuititts.  and  the  scrramd.  western  wnrnh.  J.
\< i I ,-thf.s, {except hit a single record at 5 in at II 4 ).
were only seen on reel near the sand line, and Ihe
Mi.ikcskhi wrasse, £. ,tn^it.\f/fh;\ only in shallow
wutci ( It) m) in I reeling I.

The magpie perch. ( ' WJflW/W',<l (I 'ig. ^n.o), was in
low abuiklalleetmcaii density 1 .0 s,e, I) ■)> ill extreme
shelter (1:1 0). but common elsewhere I he species
showed £| curious reversing pattern of abundance in
tclation  to  exposure  al  II  I  4.  Al  shallow  dcpihs
|  m  mi  dCftSiO  dCclllTcd  agnilieaUll)  (p  UNI  t;
P 0.0001) wilh increasing exposure, bill in deepei
water 1 15 20 ml increased significantly <P~0.?3X:
P  0.005)  with  increasing  exposure  (lie.  Id).  The
Iwo most eoiliulou leatherjaekets, yellow -sin |<ed
leather-jacket.  \L  flavt>htia>kit<t  <  I  i  tj  3j  h  and
horseshoe  Ictiihcrjackek  W.  ////yorn/'^  llijj.  5k).
oicunvil :il all depths >.\\ui exposures, and usually in
pairs, I he former was rare ill CAlrcllie shelter (II U)
,ind below 10 m ileplh (mean density 0.7 s.e, 0.5). hul
abundant elsewhere (mean density 4.4 s.e. 0. ?\ I he
laUer  was  rare  in  exuente  exposure  (II  4)  hui
common  elsewhere.  The  third-most  common
Iculhei'iackei.  slars and snipes Icathci  jacket,  W.
tv/mw,/. was restricted to strong e\posute (14 5
I Ml 1 40 mdeplli. e\eepl loi one sighting clscwlieic.
I III dusky rnoiwong, />. tiiwiatus, was seen only in
Peirel Hay, and conversely, the western foothnller A
• ihinitiits. was almost eiUuelv restricted io exposed
ftuttis  (I  I  "U.  The  /ebra  lish.  f*>  sehnl,  (Ire.  to)
waa :ilmosl  omnipresent in low numbers imeau
dnr.il> pet ICi.imvI \ t s.e (>5)cXeept Inl lunlaiy*
schools (mean size 70) al 5 in deplh al 14 4. The
silver  drummci.  A'  wJiwvaims  oecuncil  al  alt
tleplhs and exposures in small to large enaips.

Clfct/1 1*4 (I M'f !'-( \Mi!", Rt ♦ IH'UI " I •• '-:•: - " si
Ihe hlaek-spoiicd wrasse, I mm ultttos tlw. K'.i'l

was in le,w densily at all depths and expoxiiirv (iiil.im
densily  O.H  s.e.  (M),  except  al  110  2  al  10  2U
m  where  mean  densities  (7.3.  s  e.  I  "l  wete
.-.ninilicamly higher U 13; P 0.00 1 I PHl -^enaior
".'■i .i .',e. (' !uU<htvttt\ (fig 5dt. was sfditaiy f»J n
paits, :md the moonlighler. '/' wxfasiiuhim (I ie .hj).
was usually in small groups: neither showed an>
palicrn alouy depth or exposure gradients.

Sialyfin,  P,  \WtWitt&*  Mil  hcsrilTg  eale,
t\wt(mic/ifs (I ig. 3m), \veic mosl abundant al 5 m
depth  and  holh  deelined  significanlly  (r  >T
V  0.0S  m  eaeh  ease)  Willi  deplh  (Tig.  4edi  The
..hnn.L.inr i.>f heirine eale. <i < \titti>Ui<hi\. w-in
siyuilieantly  correlated  wilh  /.t  \1ouiit  hiomass
(r 0,^0 P- 0.05).

Q\\<\\ \\ 5 (t I'Mil, \\|) l ,\\ | -MWI | | |\(, SIM ( US)
Ihe Iwo species of hulalisli (l'ie. JpJ were hti\\\

largely  reslrieled  to  S  |2  m  depth  range,  hui  u
dilleieul  exposures.  Ihe  soutlicrn  huliifish.  7
< .iiuihtuu nhuti. wits nn.si ahiindani at II I 2. and
Ihe Noarluuga hulallsh, T, utmr/n/^(tc\ al II
( Table 2) near enlrances Io iuumh under overhangs.
Schools were monospecific, e.xeept oil' Smooth I..
where mi\cd sehools weiv present.

DisetisxMiu

CUlf tecogluli*'n ot eer>logieal gioups l>ased 0(1
behaviour  and  trophic  categories  is  an  o\ci-
simphliciitioit. First, ihe diet ol 'smne specie  ̂ehanci-s
wilh size (eg. some juvenile herbivores may lecd on
ainplii|»Hls) (lU'iti P'S'O; second, some species such as
silver licvaltv. P. ilt-nut- mi\\ swiLvti beLw^sn benlliiv
and inid-waler feeding d'tusselt 1^X5): and ihud. mkiiw
speiies in a small extent iransgrcss I'eedinu i.ateiMUKs
Ncvenlieless. Ihe i.-.ioups are a uselul eouceptual anl f<M
tleliningthe striieture nf l"i'4i -issemblage> and da inter-
Wtt: eumparisons. Ihe caieeories we use ai e biAudb
similar  to  those useii  by  Marmchu il^XX)  tor  tlie
Vledilcrrancan, allhoueh (Ish in diirerent cateyouL  ̂III
tan  waie^  probably  mingle  more  Ihini  m  die
\tcditcnaivau due to  the  homogentsiuc  lKV'.  i  of
-.Ir.-mjCJ waler niiwculeut on subtidal liahitav. n*H
soulhetn Ausdaliau coasts (SAS. peis. obs.k

The so-called 'offshore island effed' (( hoai rr tit
l')XXi is ch:iraclerised by a jiiealer abundance ol lV.li
speeies and individuals ^ompated wilh mainland
eu.isis.  Tola!  mean  densities  of  tishes  <  O.^m  4
wh.elt we Inoe ivrorded. .^\- near the uppei hmil ol
those  reeordctl  by  Hranden  .7  [(/,  [1Wfl  loi  (he
lincsiiealor viroup of Islands in the easlern tneal
\nstraliaii Highi (range 0.I O.bjn "i. and similar to

those ot Barren & K!g;u I |9<D) In. die Kent Gmup
m. IvassSliaut -0.5m i u.ut Ru>sell ( I^VVjioi I a I
I  in  ni'iiberu  New Zealand (up  Io  I  !  in  i  f>1  ihe
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south-eastern  \uM(a|ia|i  mainland  CtfilS]  fish
densities  arc  much lower,  In  fur  eastern  Vkion.i
i( upc Howe to Gahp I j diesii tfdiuiiisu were (J |$
m (Idmunds tM itl. 2001). in central Victoria iln-v
ranged from u 03 0.14. hi (KiiuuikK (7 t //. 2II0U,
I dmimds 2002) and in northern Tasmania Horn I -I
0.2.  in  -  (Batten  & hdguf  1W:  Barrett  iV  Wilcox

2001),  The  limestone  patch  reels  uf  soulh  wcni
Western Austtahu had higher densities Ctj o.N.m
(Howard IW)>,  btti  in Ihat study the li.sh niainlv
^helleieU In the patch reefs and Idl m swmjUfltliliy
scagrasscs Overall, the St Kranus Kles rank high, in
icons ol "fish nhmKlaiuc. with ptllCI rial temperate
Aitslraiasian regions.

V comparative examination of ihe ecologh -trophic
groups  ol  fish  (Jones  |*)KK)  at  \  anous  sites  in
Australasia suggests ihe source of this richness. In
Russell's ( l ( )77) s|ud> in New Zealand, open walcr
feeder^  with  II  large  subtropical  component,
comprised  7$%  and  henlhte  feeders  1  5'\.  e)
individuals, whereas on the fasioaniau mainland
open walcr feeders averaged only ^2°o and benlbie
feeders  5S"u of  the  total  (Barrel!  X  kdear  IW$).
Converter} in the Kent Group open waler feeder-,
comprised 7(i , \ N clue largely to the higbahundancc
^\'  barber  perch.  (  ruM>r.  Open  water  Iceticis
comprised a high proportion (07 - 72";*) if eastern
Vicioria and Wilsons I'rotnontorv (which his a lisli
fauna .similar lo dial of the Kent Group), bat a low
proportion (12 IS'VI elsewhere with l«>w overall
densities. 'Hie Isles of St francis. with nearly equal
abundances u l open witter feeders ami bcmlm
feeders,  are  thus  relatively  high  in  bolh  trophic
groups. It ts apparent thai much of the variation in
abundance between locations in Australasia is due In
difiereuccs in numbers of open water feeders, lalhei
than |o bemhic feeders. Why is this so

Offshore islands aic swept by ocean current and an:
someltmes region.s o! local upwelhng. so ih.u h u < 1
island reels  can capture the production i|  laigu
surrounding oceanic areas (see Okev ttf/rf 201U). I he
rnhaiin-d import of earhon not only supports itfi
inru-ascd number o' open water feeders, l-ml also
incicascs secondary and Icrtiary production in the
resident lauua ot reef-; (Meiige cj ol. 1997k Tuts, our
(iroups  L  2  auti  5.  representing  plunktivorcH.
carnivores and K(ifi bottom immigrants, depend largely
on carbon imports from die surrounding seas or
adjacent seacrasses and sandy bottom, wherea-i beiitlii;.-
fecders Kiroups 3. 4] depend on the productivity Ol
local reels, albeit enhanced to some e\lenl b) oceanic
imports (Bra) t»/ aL 1981), The often stecplv sloping
shvuus of uJtshorc islands mas also favour planklivoa's
as they pro\ tde some shelter clo.se to shore.

A subset o| he-nth ie feedets. the herbivores- tatti
received  more  attention  than  other  groups  in
Australasia. Jones A; \udrew \\<M\\) reeoh.tod 14-

M  IRAM  is  islls

44"» id iTdK's as heibiwuvs a' foU Hhji  in &0ttlh
,a>leiu  Australia  >i\)<}  norlhern  New  Zealand
whereas  Kussell  i  1  077)  recorded  only  3^ii  as
herbivores. a\k\ Banvil & hdgar | W5T)» Barvell &
Wilcm (2001 } and 1- dntui»ds (2fl02t and bJmiunls tv
at  (2001.L  2001)  5-10"..  lor  Viclonau.  northern
lasmaman and Bass Sttait Island sites, and \'% loi
southern  lasmaiiiii.  t)in  mean  value  o[  F$  fl  is
therehiic  aboni  ;ivcraec  loi  Iciupcrate  icels.  alul
Miggesls thai herbivores do noi eoulnbute to the
oil si lore island ell'ect

An alternative, non-ex Juswc explanation [ov the
a-fl-sinue island el'leii' is ih.tt lishin.  ̂is ioiilIi more
m leu se m\ ma in land eoasU and reduces Ihe
abundance of lishes on eoaslal reefs. Ai present
Ntiyts Archipelag<  ̂is liyhtly llshed with an annual
take Of- 5 t of bhie-throated ur/tsse- (A. Nate* pels,
coiiini.). Kccrealionai (and lo a small c\lenl spear)
fishing is general!), common ^m mainland coasts and
targets  reel  d\\  elhng  carnivores  and  some
omni Wires. Hut as yel v\e have no data on abundance-
of reel lishes \.k Ihe intensity ol' rccrealton.d fishme
on  adjacent  mainland  coasts  for  evaluating  this
alleruanve Iwpiuhcsis

Sf>c<-n-\ Ahathhwi /',///, rm-
While tuauv lc\t:- on soudiern Auslraban Rshes

(sec atfoVtt) giVC qualiiaiise mioimation m deplh
and e^posine preleTenees id juveniles and adults,
fin-, is the firsi suc!u|uan'i1aiiw analysis loi -.out hen i
rocky coasts. In particular our data on juvenile and
adult abundances of ihe numetotis species in ihe
lamilv I abridae suggest mierobabital partitiouiny
between  llieiu.  althon^li  we  cannot  stfictlv
distinguish  between  habilal  preferences  and
differential sur«,ivul ol landoinly seltlitig luvcutlcs
(ncc C'onnell & Jones Wl \, Juveniles of the blue-
throated  wrasse.  A.  fclrnus,  the  black-spoiled
vwasse. ./. ntucuUtW\. and the maon wrasse. O.
(iiKi'LitHs. each occupied different parts of the depth

exposure  pradienis.  The  occurrence  ol  olhei
wrasses only at *»r near the sandbne may relleet then-
use  ol*  reefs  lot  Richer  and  adfu-eill  sandy  01
sea»tas  ̂hahn.its for feeding tsc-e Howard 1 1 >S0:
l.dg.u vi m/, IWfll < Kir hmitcd data on Ihe shallow
habilal of juvenile blue gioper, .J. ffittltitK .supports
our cither .survey findings (unpublished data) that tins
species recruits  into vers shallow (  :  2  m depth)
rockv habitat on sheltered coasts, not sampled in this
study Si/e-fieo,ucucy md abundance data (fig 3a-c.
figs 4e. 5) iW Ihe blue-l'hrtn»ied wrasse and the blue
groptr.  and  changing  sex  ratios  for  the  former
species, .sviggest lira! their juveniles recruit into
shallow, mainlv sheltcix-d. macro-algal habitats, and
with  mcreasinjj  sf/e  migrate  lo  adjacent  decpet
water. Dilfcivntial iuve-uile and adult habitats are
well known lor many fishes Hollanders <■/ o/. 2003 1.
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I xplunattons o\' specie:-, abundance patterns Oil
K pth "nil exposure eradicnts lor oilier specie.-, lice

speculative although some principles are known, As
noted by Ross (I9NA)., when fishes eo-exisi in an
area, food ami then habitat are the resources mosl
COtnmon b' partitioned between ihem I litis, the
differential  oeetirrenee  of  timet  tonally  related
spet  ics  SUt'h  as  leulherjnekels  and  luilarishes
respectively, at particular depths and exposures mas
bo due lo habitat parliiionum between species, a-, we
have 6UggCStC<l for some waSSCtf- ChflligCS hi
aluindanee of species with deplh ill exposute mn\
icflcct  changes  in  abundance  presence  i)t  its
preferred looil. e.g. the hermit' ealc and its prelecvisl
diet. f'rU"H('.i, (6Ci2 Andrew & lones |>W0; Jones
IV99), changes in hahilal cva. maepte perch (see
(. onnrl! 1002: < urlcj i 1 / tit 2002), or nt Lopoe/nphic
complcMiy c.y. die scalylin. which is dependeni nil
(be presence id shelter holes (see Norman & .lones
I9MJ I ineoln Smith & Jones 3995).

D-VCnilTs  llfi  shown  by  our  speculations
understanding til the ecology id" most temperate reel
fUllCS is slill primitive. and much research needs lo

he done if marine sanctuaries are to be optimally
idcnhltcd  and  sited  within  a  manaccd  maiine
ecosystem

U , knonUd« , nu*im

The expedition \vus funded by iheSunth Australian
Research aiul Development Institute and Auslialian
(  icoriapliic  Society.  Wc  lhanK  Rob  1  ewis  for
makm" die expedition possible. Anlhons Cheshire
for his strong support, and Sue Murray-Jones who
bore  much  uf  the  organisational  load  Of  tkc
expedition.  Nick  Punch  assisted  wilh  the  fish
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commercial IinIuuu, ami helpful advice about die
presence  ol  white  sharks  around  Fcnclon  ->ini
Masillon Is I specially wc lhank Neil Chiewuddcu.
the master of A' I S^crin. U*\- his punctilious attention
U>  divers;  Brian  l>av  ics  and  Kick  James  lot
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Ye;< Tin lor their unstmliiii' help and eood-huiuoui.
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valuable critical comments on the manuscript.
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