Ficinsan Hotis uf e HH.I'(HI Sow o't o N Dost (2003 ). 127(2). 269-2749.

ENCOUNTER 2002 EXPEDITION TO THE ISLES OF ST FRANCUIS,
SOUTH AUSTRALIA: REEF FISHES

by S. AL Sucent g ann J, B, BRook-

Summanry

SHreesn. S AL & Brook, B (20003) Encounter 2002 expedition 1o the Tsles of St raneis, Souily Australio:
Reel lishes. Tramy, R Soe. S Ause 12702), 269-279, 25 November, 2008,

Reef lish populstions of the Isley o St Franeis were surveved hy visial censos along anseers from 5-2401m
depth and overa mnge of exposures o swell. Overall mean densities of - 0.5 m " were recorded divided among
5 groups: (1) mid-witer species, mainly planktivores dind microphage camivores: (2] species sassociated witli
soll bottoms or seaviasses: (3) reet=-dwelling species, mawly bethic carmivores and herbivores, thal swiim
within 1-2 m ol the algal canopy. (40 reel=dwelling species living wnder the alzal canopy or close w peef
struvtures, and comprising benthic cormivores. amimvores and hedvores: and 05) ervphic or cave-dwelling
specios. miostly carmivores of plankiivores, The very high abundinee of fishes recorded. wrnmed the oflshore
whand effeet. s hypothesised 10 be due o high local reel productivity. o high carbon subsidy trom the
strroumding seis. dnd Jow Nishing pressure. Juveniles of same species recrvited o particulur habitgls delined by
depth i exposure, and abundanees of post<puvemles viried alomg depth and exposire gradivots, The patlerns
ol distribution suggest, in the cuse vl wrasses and leatherjuckets, habitn panitioning simong sunilar vo-occurring
sprecies, i the vase of the hering cale. differennal Tod ahamdamee. andsin the cose o the sealylin, a gradiem
i topagraphic complexity,

Ky Wnkos: Reel lishes: wipsses; Jemhonackets, southern Avstedhig frophic sl groups: Tsh disteibadion
pittlermns: lish abandanee patterns: oflshore sind elled,

Introduction

Shallow temperate reets are known w be nghly
productive systems yet the stedcture and composition
ol [ish wssembliges are vivlually unknown i South
Auvstralin.  although  knowledge has  advanced
claewhere i southem Australio on fishes ol shullow
reefs (reviewed by Jones & Andrew 1990, Bajret
1995 Turner & Nonman 1998: Curley ¢f wf 2002).
The omly published accounts of coastal reel lishes i
South Austrulin are thuse of Kuier (1983) and
Branden or al. (1986) who compared two 1ish censtis
techmgues i the Inveshigator Group ol Islands.

The Fncounter 2002 expedition 1o St Franeis 1sles
i the castern Girear Australion: Bight from 16-26
February  (Robinson  er ol 2003) save  the
opportunity 1o survey the fishes of these offshore
islands. Coostal reet fishes have been heavils
explonted in southern Austrabia lor many decides by
spearhishers (Jolinson 19850.b) and anglers. so thal

pristine abundanees of fish are now race, The Isles ol

St Francis are very lightly fished by one or two
fishers from Ceduna, and the fish assemblages. like
those of the Investigator Groap, may be considered
pepresentative of patural assemblages once commeon
on imainland coasts,
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It s known (hat water movement and depth
gradients nlluence the composiiion ol reel” fish
ussembluges as well as macrophyte communitics
(Shepherd & Wornersley 1976) mowhich fish reside
and reeruil Clones TOSK: Jenkins & Wheatley 199%),
The purpose of this study was o quanily the
abundance und size structure of reef fishes dlong
depth and water movement gedicnts @ reliatively
pristine environment. and so gam insights into

Juvemle habitis, und abundunces ol adults on

coastnl reels around offshore islands Scecondary
purposes were o gather data Tor futire regional
ceosyslem modelling. and for the-selection of marine
reserves i uyvits Archipelago.

Methods

The lsles of St Frunes are exposed o sirpng
previnling south-weslerly swell as well as scns from
the south-cost generated by strong  south-casterly
winds  during  the laie summer (Shepherd &
Womersley  1976) The  woinugl  sea surfaee
temperature range bs o 14 - 200C with cooler
bottom  waters during upwelling perieds. Light
penctration s generilly high and corresponds o 1hat
for Type 11 oveame water of Jerloy (1968) (sce
Turner & Cheshie 2003),

Rocky substratum s.ol moderate 1o siceply sloping
uriiitie rock ar vhyolite (Robinson or af. 1994, Ferris
2003), comprising jointed blocks 1 5 m in size,
forming between and under them numerous crevices
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Fig 1. Map of the Isles of St Franeis showing the location of sites sanmipled (@) will exposure index value in brackets.,

and  occasional  caves.  Calearcous  substrata,
comprising continuous or fractured acohanite reef 1o

5 m deep. occur on the southern shores of Petrel
Bay and on the north side of Freeling Island and
provide a topographically  complex  habutat
{Womersley & Baldock 2003). Generally, rocky
bottom meets the sand at about 10 m depth on
sheltered shores, inercasing to 25 30 m on fully
exposed coasts. Overall, wpograplic complexity,
while it varied on a small scale. at the scale ul
sampling in this swdy (100 200 m) varied lile
between sites, but declined somewhat with depth as
block and boulder sivzes deereased.

Dive sites were classified subjectively according to
exposure to swell and given an exposure index (E)
ranging Irom 0 — 4 (o encompass the range ol walter
movement from extreme shelter 1o extreme exposure
to southwest swell (modified from the classificatory
procedure of Barrett er al. 2000). Inall, 17 sites were
selected to cover the full BT range (0 —4) [rom depths
of 3 - 20 m at 3 m depth intervals. Dives were within

Fdvvane, K. S & Baker, 1L (1999 Marioe Teritige vidues of the
SU Francis Isles and Invesbgator Isles. Sonth Auvstralin. SARDI
Finul report e Australian Heritage Commission. 36 p - lgores

I (rarely 2) m of the nominated depth. However,
prevailing swell and  southerly  winds  largely
restricted dive sites 1o those with a northerly aspect,
and in consequence restneted the statistical analyses
possible.

We used the standard visual census method
(Barrett & Buxton 2002) w estimate the size and
number ol fish of all species observed other than
siall ervprie species. The diver swam with a reel and
50 m line on a given depth contour, and recorded all
fish within a 5 m swathe 10 a height of about 5 nvin
the water column. The diver swam aboul 1 m above
the algal canopy at a constant speed and did no
attempt 1o search for small (<10 em) cryplic species
under the algal canopy, but did record juveniles of

Tauet 1. Disiribation of censuses o edepth and exposore

ey wradicms. Exposure indices range from 0 - 4 gver a

doprth range fiom 5 20 mr.

bt [ xposure " Index
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Fie, 7 Sehemite doergenm oF e spatind organzation ol el
fishies m the waler column, Cieonp 1w peligre or mnd-
watler spevies, Crroup 2 a8 spedics living in seagriss on il
sull botloms, Group 3 15 species wilh vestriched rnge on
rocky substrata that swim sithin | m ol the agal canopy.
Corpniped s spedies with lovalised range that live under the
adzal cinopy. Croup 3 65 covplic species lviig i enyes v
crevices. Sec test T lorther dewils

larger species seen an erevices and caves within the
e covered by the swathe, Fstimates of 1ish sizes
were recorded in 3 ocm size classes 1o 40 cm sz,
then i the size elasses 40 S0 em 30 70 ¢m and

70 cm, (O the last group we estomated the size ol

dach ishl Divers were previously traimed and
eaperienced in underwater Nish survey s, There were
2 4 replicale censuses. per sile al cach available
depth intersal, as recommended by Branden er af
(1986), except when divers were restricted by diving
fime limits, Underwater visibility was usually 10
15 . but during days ol moderate swell with o Tower
visibility of -8 m o we conducted censuses i Penel
Bay ot 5 10 m deprh. In alll 53 imansects, cach
covering 250 m’, were done ot the 17 sites shown in
Fig, 1. distributed among the depths and s shown
in Table I,

Juveniles ol some species, notbly the lahrids
VNatatubras eteicas, Austeofahens maculatis, and
Ophthedhimalepiy  lineolaras).  wesiern talina,
Chelmonops coriosus, and scalyfin, Parma victoriae,
were Juoderately common in some censuses, W
used the 0 10 em size closs as an mdes ol thewr
ibundance, exeepl lor blue groper, dchocrodis
vapldii, where we used the 0 20 em size elass for
yuveniles and the 20 - 60 e size class Tor sub-adulis
(alter Gillanders 1997) The habitus of juveniles,
where abundant, were defined in 1erms of location on
(he depth=ED sradicnt,

Abundances ol 100 sife-ptlached species with

4O aedirrence In thinsects werd examingd for

correlations with depth (9 species) and L1 (3
speeies)  For three  species of  labrids  wilh
ontogencue shifls i habiat we esmmned pitiers
for small and  large siee classes  separatels.
Correluhions were alsor examined between (1) the
abundance of herving cale. Qeeey cvanomelas. and
omass ol s prelerved [ood, Zoklonia, using
biomass data trom Shepherd & Womersley (1976)
ind Edyvane & Baker (1999)), and (2) the change in
the sex ratio of the bloc-throated wrasse. N retricis.
with  depth.  This  wrasse 18 & protogynous
hermaphrodite (Shepherd & Clarkson 2000 Smith ¢
af 2003) and veaches sesual maturily as a lemale
from 13 20 em (Santh 7wl 2003 G ) Edgar pers.
comm. ). Assuming sexual maturty b 15 oem, we
aleulated femaleimale sex ratjos Tor cach transeet,
and examined the deelme in the sex ratio with depth.
In all, 20 comelations were caleulaied. so. by chanee
alone, one is expected 1o be sigmiicant at P<(.05
Levels of signiticance at P> 0,00 should theretore be
accepled with cuubion,

Correlations of species” abundunces with depth, o
continnous variable, were tested with puarametric
tests, and corrclabions with Bl measured onoan
ardinal scale, and with sex ratios, were lesied with
the Pearsun munk non-parometne west (Conover
1980).

Informution on Life hubit was based on ow
observations, and nomenclature and diet of fishes
were vimously extrueted from the publications ol
Fdgar or al. (1982); Gomon ¢ af  (1994); Fdgar
(19971 Hutching & Swainston (19991 Andrew
(1999) and Kuiter (2000)

Results

Steatone of Fish Asseimbluges

We recognised five ecological groups ol fish (el
[larmelin T988) according o hife habit and behaviour
(Fig. 2n

Ciroup |, pelagic or mid-water species thal range
widely and swim above reel habitts. nsually i
schools or small proups. They  are mainly
plankuvores and macrophage carmnvores,

Group 2: species that hive and feed  among
sedgrisses or ah sandy bottom, bui occasionally visii
adjacent veel habitats, They are mainly  benthic
G ores,

Giroup 2 demersal reedwelling species that swim
within =1 2 m of the algal canopy. They are bemhic
carmivores. ammvaores and herbivores usually with
home mmges that extend over tens of metres (¢ g
wrasses) 1o kilomenes (e.g zehra fish, Giroffy
zehra)

Ciroup 4 reel=dwelling species living under (e
algal canopy or ¢lose to reel structures with somc
rehel, and usually having sl home ranges or
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Fig. 3. Length-frequencey distributions of commoner reet fishes, Data combined for all sites unless otherwise mdicated.
a: blue groper: by blue-throated wrasse - combined dara fordepthi § < Tom, 1O < 2 and 5 m E1 3 - 4 showimg reerutiment
regions: ¢ blue-throated wrasse - combined data for remaiming sites at 10 - 20 moand EL 3 40 d- semator sedsse:
¢: black-spotied wrasse - combined data for 10 < 20 01, Bl 0-2 showing receuitment regions: 12 hluck-spotied wrasse
combined data Tor sites at other deprhs and FL g0 rosy wrasse: 1= maon wrasse - combimed data tor all sities 5 15 m
depth showimg recrutment regions: 1 maon wrasse — combmed data for all simes ar 20 m depthe i@ oyellow-striped
leatherjacket: ko hoseshoe leatherjacket: I owestem i, me herring cale: n: magpie perch. combined data for ligh
density sites e 5= 10, El 1= oz magme pereli combined daga for all depths ar 1242 p: Noarlunga hulafish (grey)
and southern hulafish (blacky: gp moonlighter: £ zebra fish
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Paris 20 List of species secoded i consisey aocudding e cooligioal giomp. Mean densin: fn oceupied 1ansects iy given
for vty species pn wgeebers. 23000 - ceedd socr size i em teoee Iy the percentage af all transects i which the SPeCiey
BC=henthic carmvore; H=herbivae,

was recorded. FT i feeding npe, €

carnivore: P plankdivore: O omuivore:

s ey = Bl s.eo = stundard crr (Ovevall mean denvities for each seoup forr ol transeets ore given in bold

Connnon name Sciennfic nunie kT Densaty (sel Density (se) Mean Wy
El (-2 Il 34 Size o,
Group 1 (cm) (s.e)
Blue morwong Nomwidea tvlus veldne ivnnes: TG I.0 0 as.0n 38
Long-tinned pike Diveslostes fewind L 1] 14.8¢12.1y  Iesyy )70
Snuiok Sphwvreaenma wovgeholbppdioe - C R (A.0) ] 450 132
Sea sweep Searpis aeguipinns ¥ 72 (2.7) a0 (1.6) 187y 283
Banded sweep Scorpis gecuimm P 2 JO(1LX) 225(1.4) 113
Butterfly perch Caenioperca fepdoptera E 4.7 (0.7) 292143y 244(0L3) 151
Barber perch L uesiopenca rasor P 19.5 (74} 16,5 (3.0h 6.0 (L) 37.7
Okl wilg Foregrlosaes et P 15.7 (5:4) 4.3(1.%) 20504y 415
Tommy rult Arryns geargiana I 15.0 1.0 I T T
Muim density 1904
Coronip 2
Silver twhile) trevally Pscuclocarany fenfey He Uiz (s42) 7514 2. 706F)y 070
Red mwllet (out fish) Lipenrcichtives lamei BU 2.2{0).2) 33(1.3) 200411y 07.0
‘ellowin whiting Stltaga sclromburgkii BC 943 0 1I753(0.7F 94
King Gieorge whiting Silluginodes punetana s 2 0 17.5 v
Sand (skipjack) trevally Pscucdicarany wrivhi L1 { i6 15006y 1Y
Svnthern silver belly Poregrnda melivnienensis B LA (i) 20(1.0) 125 (1.5) 7
Mean density 104
Group 3
Western blue groper Achocrdus gonldii I3 LT U0T) 22{.3) 53100 3.2) 491
Long snowted boarfish Pontacerapsiy tecurvitostisn B 1] | AT 1Y
Dusky morwonyg Diaedyvlopiora njvrican I 1.2(02) 3 754 94
Stlver drommer Kyphosys svadvevanis i LA (1, 8) [.3{0.2) 4ouile) 226
Harleguin fish {Uhox demiey iy 1.0 1.0 400 (5.0) I8
Blue devil Paraplesiopy meleagris B 1.0 1) 1.0 AM722) 37
Magpie perch ¢ hedlindavivlies nesripres e 3.7 (L34 2.7 {h3) 279 (0.6) N6
Zebra ish Coiretla =chira I 510000 .4 (440 274(03) 736
Luderick Ceivella peicoaspuiditia 0 { 200y 27.5 57
Brown-spolicd wrisse Newelubros pearidis 15 | ( 215 1.4
Bluc-throwed wrasse Nowalabrus tetricny Rt 34439 17.402.8) .‘i (0.2) 9x.l
Pretty polly Draraileebrns ctiivoneicie 1is K 1.3 (13) Lo l\ S22y 9.4
Maori witisse Opdihadmalepis bvaldatin He AN(LT) R6(1.7) 17.2(0.66) 377
Rosy winisse Pscuchedaliis psitianulog RC 1M (0.4 0010y 16,7 (%) 17.0
Wesleine warrah deeemthsting sereabins C | 1l X 19
Yellowstnpe leatherjucket Mewsohenia Havolinealo B 4.0 (0.0 ST 241051 623
Horseshoe leatherjacket Mewschenio hippocreprs Bl 2003} 2.3 () 294 (0.9 30.2
Stars/stripes leatherjiscker Metiaa frendis vt () 1] [.3 (102} 2512y 170
Blue-lined leatherjacker Mot henia walii () (0 | A 14
Rough leathenjache Seahinichthos yriivloties 0 | § 275 14
Dewen’s leathenucka Themoconms dlevcnmi R ] | 175 14
Toathbrush leahergackel Acamthatuteres viriiver 1 | 0 32,5 1.9
Blue-tmiled leatherjucket Ewhalichthvs cvanonra BC 0 2 00 19
Western talmu C holimanops curtosiin 114 1.5 (0.2) T2 19.2(0140) 302
Weatern foothaller Nt g ollighins I 2000y ANR(15) 142 (06) 113
Mean density 43.1
Gronp 4
Herrmue cole ¢ hdere cvamonpels Il 3N LS) JU (L 5) 27205 71.7
Semalor wrisse Fictilabrns falichavin 218 23003} 31 (04 242 {06y 02
Victorian scalviin Former vivloriue 11 2.3 (0.3) 2 2 (0.3) 22006y 604
Moonhghter Tilewonr sexfose ferln B A5(0.T) R RN sy 755
Rambow cale ey acvoptilis H{ ] .5 ((L5) ] *5(2.9) 1.8
Snakeskin wimsse Eupirtvic lithvs emgnrstipns RO 1.7 (0.3) 1] ISK(1.3) 57
Hlack-spotied wrasse Anstivilabrus mccnlatin: I 114 (2.0) A0 15.7 (04) ‘ﬂll g
Shaw’'s cowlish l;m Rk (5[4 200} 1 () [A.% 3.7
Long-rayed weed whiting homgnathis rocdicins BC 2004 i) 7.5 |.9
Weed whiting ."!’n‘g fra semifasciata [3¢ 0 20 A0 (0.8) 1.9
Peneil weed whiting Siphonugnathins beddonme ¢ IRINTA] 230070 1000y 57
Mean density 13,3
Group 5
Orange-hined bullseye Petiprhoris ap, ¢ | ] 12.5 1.9
Common bullseye Pemyprhioris meidtevacdiceted L ARINTIRG) SRR 1I38(0.7)y 7.6
Somthern hulalish Traclinops canelisiicividanin i G610 (1T THO 2L HET (LY 264
Nuoarlungs hulitish Traehinesprs nocrfineae F T500250)  R5.0(21.%)  R2(0.1) 2604

Mean densiy 391
Total density 1253
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{a) Juvenile blue-throated wrasse (5m depth) (b) Juvenile black-spotted wrasse (5m depth)
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Fig. 4. Plots of mean densities of six species of fish (numbers. 250 m7) vs depth or exposure mdex.
a: juvenile blue-throated wrasse, N. tetricny (5 m depth only): b juvenile black-spotted wrasse. A mactilaris at E1= 2:
¢: adult (= 60 cm) blue groper, A, gouldii; d: magpie perch, C. wigripes, 5 - 10 m depth (o), 15 = 20 m depth (*);
¢: herring cale, O cvanomelas: 12 Victorian scaly fin, P victoriae.
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Mean density of blue-throated wrasse

Fie 5 A ot of ivcan demsaty af the hlie-tinomed wrsse
NG retmeny (owinbers, 2500m s depth oo and exprsing
mdes. Zero valdes indicide enther that ni sumples wei
ken (Fd ae 15 w0 deptlis o dhose depthird
combinations werd ubsent (b0 a3 200 dephi.

ferritories extending from a few 10 tens of melres.
ey comprse herbivores, henthe carmvines and
omnivores,

Ciroup S eryphie or aivesdwelling species, active
muinly ar night. They are planktivores or carmivores

The 55 lish species recorded by us on the trimseets
are listed by group in Table 2 in appraximute order of
decrensing st size with data on niean depsities i
oecupied tronsects an sheltered (1O ) o
exposed (L1 3 4 constss ond miean sides and
percentage ol secupied tansects. | ength-lrequency
distributions, in some cases ageregated for particular
depths and Vs, ol The commoner species e shown
in Fig. 3, Only twao species with 50" vecurrence in
transects, the blue-throated and 1he black-spoted
wiasses, N tegdicns and L macilariy, showed g
significant dilference m overall density on e
exposure gradient (luble 2).

The overall mean density of ishes was 1253 po
250w, (e ~0.5 7). of which 45% comprised
Groups 3 and 4, the benthie teeders, and 46.7"0
Groups 1 oanmd 5. which feed m the waer colummn,
Herbivorous  species  (excluding  leatherekets.
wliich may browse small amounts ol algac), a subsct
of Crroups 3 and 4. comprised 8 3% ol the 1ol
pumber of fishes (Table 2).

Jivoniles

Juveniles of a0 lew species apparently  recruifed
oty near-shore reels and were found in restricted
parts 0 the depth-L1 gradient.

Blie groper juveniles (<20 cm), Ao gondilil, were
few and seen only at 5 i depth (mean density 0.28
s 0A48) Blue-throated  wirisse Juvemles, N
retvicns. were restricted 1o depths of 5 n or less,
exeept al sheltered sites (0000 23 where they were
also abundant ae W m depth (kg Shy A Sm depih

their abundimee declined significantly (p-0.67,
< 0,003) with increasing exposure (Figs e, 4a). In
contrast, juveniles of the bluck-sponed wrasse, 1
e tefertugy . were e at exposed sites (E1 3 43 (Fig.
. and ot sheltered sites (11O 2) increased
stgnificantly (r=0.47: P0.03) 0 density with
inereasing depth (Figs 3¢, 4b). The juvenile maior
wrasse, (0 fineolatus, was patchy, and almost
entirely restricted (o 10 20 nn depil at FI 3 with ¢
mecan density ol (089 (s, 0.34) (Fig. 3h). Juveniles
of the magpie perch, 2 nigeipes (Fig 3a) senaor
wrsse, M fadictuvins (e 3d), and scalyin, /£
victor fee, were anly Tound in deplhs of 5 m or less,
whereas  Juveniles ol the  moonhiglner, L
sevfosctatnon (0. 3g), were seen only at 10 m depth
al L0 3, and juveniles of the western alima, €,
cwriostes, only ot 15 200 m ot BT = 2 (Fig,31),
Juvenmle magpie perchy, €0 migripese and - harbes
perch, . rasor, were Tew and rarely seen.

Post-fuveantes e Addiles
GRrOtes L2 (PELAGICWMID=WATT IR SIHTIS. SANDY
TR LOM S S)

The common species. sea sweep, S acquipinms,
und harher perch, € rasor, were seen an smull o
birge vroups at all depths and exposures. A lew
species showed appurent preferences lor particular
exposures, Hhus, silyver trevally, £ dlentey, and
butterNy perch, O fepidopiera, were seen only |l
reduced water movements. cither on sheltered voasts
or deep (20 m) on exposed coasts; iwo large schools
(can size 100y in Petrel Bay aceounted for the high
densities al 1 2 (Table 20, The long-finned pike.
D dewind, oceuwrred anly on exposed shores (] -
1 4)

Old wives, £, womdiras, were in low abundance w
all depihs and exposures (mean density 08 s.e. 0.2).
except for five schools (mean size 323 5¢ 34)m 10

I8y, - (-3

Fwo  species were scen only i restrieted
geographic locations; the ludenck, G fricispidaia.
T western St Franers 1 oand the blue morwuong, A
valerrcieniesi, in castern Pevel Bay. Other species
Were oo unconimon o dreaw any milerences abouw
their distribution patierns,

CIROLIE 3 (ABOVLE=-CARCOEY, BELEF=DAWE L LING SPECIES)
Reel habitats al the study sites were dominated by
species i this group. Some homerunging species
(hdear or wf. 1982, Barrent 1995) ended uy oecur @
uniform densimes at all exposures. Pxamples were
the scalvfin, /' Vi rowiae. hereing cale, €0 ¢ vanomaliy
(Fie, 3 and western wlina, C cariosas (B, 3 1),
whieh all typically oceurred g panes, The abundance
ol the blue groper. A gouldii (Fig, 3a). changed with
depth but vet exposure. While sub-adulls (20 60
em) ooveurred av all depths and exposures (mean
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demsity 0.5 w0 001), the density of adults (=60 ¢m)
inereased  significantly (o045, P-0,000) with
increasing depth (Fig: de): mean adolt densily waos
(LS (se 001 ).

The abundance of post-juvenile =10 <m) blue-
throated wrasse, N fedricus, the most abundan|
spevies recorded. declined signiticantly (v (L45:
PO.001) with depth (Fg. 5) at all esposures. The
mean female'male sex rano declined significantly
(=0.4589, P 0,0001) Grome 12.2:10 wl S e depth 1o
S0choob 20 m.

Post=ivenile wiae wrasse. CF Dincoleaty (kg 31).
were abundant only at 200 m depth. Flere: mean
density per Irnnseetl was 8.7 (s.e. 1,3) compared 0.6
(s.c 02) arall other depths (Fig. 3h): the difference
wats st fieant (0 5.9 P00 ), Other wrasses were
Wncommon or restricted geowraphically or in depth,
The wrasses, pre(ty polly, 1 awranticens, brown:
Spolled wrasse. N paifus. and rosy wrasse. I
pyettactthes. and e sermmide western winah, L
vl Perttis. (exeept for a single recordat Tmoan 11 =4y,
were only seen on red) near the sand Line, and the
snakeskin wrasses L ongastpes. only in shallow
water (= 10 m) an Frecling [

The magpie pereh, € nigripes (g 3Ino), was
fony abundance tmen density LOs e 0.4) 1 extrene
shelter (11 D) but commuon elsewhere, The species
showed a corious reversing pattern of abundance in
relation i esposare ut FE 1 A0 A shallow deptis
(< 10 my density deeliped significantdy (p 0811,
1+ 0L0000) with inereasing expuosure, bul in deeper
water (13 20 m) inereased signihicantly (p=TL73X:
P 0.005) with mercasing exposure (Dig. ). The
Iwo most common leathegjockets, vellow-striped
leatherjuckel. AL fluvalineolata (Fig. 3j), and
horseshoe leatherjacket. AL hipgaocrepis (kig. 3k).
accurred ot all depths and exposures. and usually
s, Ehe former was e b eatretie shelter (=1 - 1)
and below 10w depth (mean density 0.7 s.e, 0.3) bl
whundint elsewhere (mean density 4.4 <o 007 The
laner was rare i oextreme exposure (K0 43 bul
camimon  elsewhere. The  thid-most - common
lewiherjackel. stars and Strpes leatherjacker, A
Vet was restaeled o seong exposure (E1 - 3
By at =10 i depth, except for one sightine ¢lsewhere,
e dusky morwong, £ gigeicans, wis seen only m
PPerrel Bay, and eonversely. the weswern [onthaller: ¥
ol iy was abmost entrely restneted o exposed
coasts (1 3N The zebra Bish, G =ebra, (Vig, 3r)
Wi ulmost ommipresent v low  numbers (mcan
density per ranset 3.0 sc 085 exeept tor o free
schools (mean size 700 at S modepih ar BT - 4, The
sifver drupmnen & svdiovenns, weewrred ol all
depths and exposures i small o lrge groups.

Gt (0 N RO ARDEY R84 ST s
The bluck-sponed wesse, | e ifentos (D Az,

was i low density atall depths and exposures (mean
density 08 se. 003), exeeptat - 0 2at 100 20
m where mean  densities (730 se. 7)) were
stgpicamly gher (043 0000 The sendtor
wigisac. M laticlavigs (Fig, 3dy, was solitaey oF i
s, and the moonhehier, 17 sexfusoiatom (112, 3q),
was osually inosmall groups: neither showed any
pattiern along depth or exposure gradients

Sualvfing P oyvictoriae. and herring cale, ©
e vanaimelas (Vig. 2m), were most abundant ol 5 m
depth and both deolined significantly (r 0 32:
PALOS 0 wich case) with deprth (Fige 4eD. The
abundunce of herring cales €2 cyemoninlas, was
St bicntly correlited with Lohlomia onmss
(r 030 P<005),

CHROUI A (CRYPVIC ANILCAVE =DM | ING SPECHES)

The twe species of hulatish (Fig. 3p) were bolh
largely restricted 1w 5 12 m depth range. hul al
diffecrent exposures. 'The southern hulufish, 7
cetelinmge et wis most abimdant ot Bl < [ 2oand
the Noarlungs hulalish, & voarfungee, sl b - 3 4
( Tuble 2) nearentranees (o caves nirunder overliangs.
Schouls were monospecihic, exeept ol Smoath |,
where mixved schoals were present.

Ihiscussinn

Traphic Ovganisation

D tecognmion of ceological groups based o
beluwviour and  (roplie  calegories i an oyver=
simplification, First, the diet ol some species vhanges
with siz¢ (e, some juvenile herbivores may leed on
amplipods ) (Torn TOXY); second, some species such us
silver revally. 7 denrex. may swilch belween benthic
and mid=svaner Teedimg Qtussell TOR3 ) and e, gy
species oo sl extent trunseriess feeding cadgones
Neyertheless, e geoups are aousctul coneeptual aid fos
defining the stricture of fish assemblages and for inner-
site comparisons. The categories we use mie himally
similar 1o those wsed by Harmelin (19%K€) for the
Medierrancan, althouch iishoan difecent categones m
e swaters probably  mmgle mare than e il
Mediwtmundim due o the bomogenising ¢lleer alf
strofleer water movement on sabidal tabitaes on
seuihiern Austrahion cousts (SAN. pers, obs, ),

The so-called “wffshore island effeet” (Chnat o7 o
FORE ) iy Chavactensed by g greaer abundanee of Tish
species and andividuals compared swithe neiniand
consts. Total mearn densities: o ishes (<05 m-)
whigh we frave pecorded, e near the upper limin of
those reconded by Briowden ol (19800 o (e
Ivestigutor Group of Istands i the castern: Greal
Avstrilian Bight (range U0 060m ) ondd similar to
thuse ol Barrelt & Ldgar (1993) for the Kem Graup
i Bass Sttt (=05 m oy und Russell 1977 Tur Gt
[ porhiern New Zealand (upeow 1.2 O ihe
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sodth-casters Austialian  manlapd  copst  Tish
densihies are much lower In e castern Victona
1Cape Howe w Gabo 1) mean densities were (149,
n S dimumds o9 el 2000 0 i central Vietors they
tanged froim 0.03 - 014 e ckdmunds e ol 2000,
Ldmunds 2002 and i northern Tasmania from O 14
0.2, m - (Borrent & Edgar 1993 Barrent & Wileos
20000, The lhnestone patch reels of sonthysves)
Wostern Austrabia had higher densities ol -0.8m°
(Howard 1959), but in (hat study the (ish maimly
sheltered in the patch reets wnd Ted e suprounding
scagrasses Overall, the St Francis 1sles rank gl an
terms of Tish abundance. with other rich 1emperate
Awstralasian regions,

A comparative exammation of the cculogic-trophic
croups ol lish (Jones TUNN) e various  sies in
Adistralasi suggests the sotree of this nebipess, In
Russells (1977) study in New Zealand, open waler
feeders. with u large  suhtopical  companent.
caomprised TR amd  benthie  Teeders 13%0 ol
wdividuils, whereas on the Tasmanian mgmland
open waler feeders aveaecd only 42% and benthie
feeders 38" of the witnl (Barretd & Fdgar 19930
Cunversely m the kent Group open water feeders
comprised - 70%, due Largely 1o the gl shandance
ol barber perch, € raser. Open waler Jeedeis
comprised a lugh proportion (67 — 72% ) e caslemn
Victoria and Walsons Promontory (which has o 1ish
Fauna similar o that of the Kent Group). but o low
propoction (12 18%) elsewhere witly low overall
densitres, The Isles of St Francis. with nearly eyl
abundances ol open wamer Teeders and  bewhie
feeders, ure thus relanively high in both trophic
groups, It s apparcin that imuch of the variation
abyndance hetween Tocations in Ausiralasia is dug (o
ditferences 1 numbers ol open winer feeders, mthet
thant 1o benthic feeders. Why is this so?

OfMshore iskids aie swept by occan cairents ind are
someiimes regions of local spwelling. so (hat local
iskid reels can caplure the producton o koge
surrounding aceanic arens (see Okey o o 2008). The
ehhanced import of carhon ot anly sipports L
mcreascd pumber of open awater teeders, b glso
ereases seeondury and tertiary production -t
resident s of reets (Menge of ol 1997) Thus, our
Groups 1. 2 and 3. represenhng  planktivores,
cirnivares wnd soft borom inmugrants, depend largely
o carhon imports ram  the surounding seas or
adjacent seagrasses and sandy botom. whereas henthic

feeders (Groups 3. 4) depend on the productivity of

Toitl reels, albeir enhanced 10 somic extent by oecamy
unpuns (Bray ¢ af. 1981), The ofwen Steeply sloping
shores of olfshore ishands may also Gvour plankfivones
ws they pron ide somc shelher eloste o shore

A subset of benthie feeders. the herbivares. has
recenved more attenbion  tham other  groups 1
Austealosin, Jones & Andiew (1990 receotded 149-

A4l fishes as herbivores ac o sis o south
caslern. Awsiraha and northern New  Zealund
whereas Russcll (1977) recorded only 3% as
herbivores. and Barrent & Edgar (1993), Burrett &
Wilcon (2000 ) and Fdiviands 2002 wnd Edinuuds o2
af (2000, 2001) S-10% Jor Vielonon. northern
Fasmanian and Bass Suail Istand sies, and = 1% T
sovuthern Tasmamua, Our mean value of /% s
therefoie about averee o winperate reefs, aid
supgesis thal herbivores do nol eondribute fo the
ulTshore 1slind effect

An alermative, non-cxelusive explimution for the
“of-shore island ettt is that 1ishing 15 much more
lense v ouinbind - cossts and redpers  the
nbundance vl lishes on coastul reels. At present.
Nuvis Archapelago is hehily fished with an apmial
take of - 3 U of blue-throtted wrnsse (AL Sty pers.
comi. ), Reercabional Gand 1ooa somadl exlent spuar)
lishing i5 generally common on mainland coasts und
tpets  reel dwelbing  cormvores  and  some
aninivores. bul as vet we have no data on abundance
ol el lishes or the mtensty of reereational Hshing
on adjcent mamland ecoasis for evaluabng ths
allernanye hypothesss.

Speetes Abpwdeone Paltorns

While muny lests o southern Austrulion Rishes
tsee above) @ive gualitabive antonmation. on depth
and exposure preterences ol quveniles and adulis,
this is the first soeh gquantitatis e angdysis for southery
rocky cousts. In parfredlar our data on juventle and
adult abundanees ol the pumervus species in the
Lomily  Labndae suggest nmerohabitat partitioning
between  thepr,  although we  cnnot  strictly
dishinguish - between  habilal preferences  and
difterential survivul ol andomly seithing juseniles
{sce Connell & Jones 1991 Juveniles of the blue-
theoated wrasse, N petreas, the Black-spotied
wrasse.. L areentainss and the maon wrasse, 0.
ficedatis. each vecupied diffierent parts ol the depth

exposure gradients. The occurrence ol other
wisses witly ator near the sundhing may reflect their
pse ol reefs [op sheher and gdjacent sapdy o
seagruss [abitas for feeding (see Howard 1989,
Edeur of of, 1997), Our limited dala on the shallow
habual of juvenile blue groper. 4. gounddil, supports
o other survey Indmgs (unpublished data) tha thns
species reeraits anto very shallots (= 2 m depth)
rocky habitat on sheliered cousis. pot sampled i this
sty Size-frequency aid abundajice dita (Fig, 3a-c,
Figs ac, 5 lor the Dluc-thromted swoasse and the blug
wroper, wnd changig sexy rabtios lor the Tormer
specivs. suggest that thar juveniles reeruit intn
shallow, miinly shelered. macro-ulgal habitars, wid
with mercusing size agiaie 1o adjacent deeper
water. DifTevenual quvenile and adalt habitats are
well kuown for many fishes (Gillanders o gf. 2003),
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Explanations of species’ abundance patierns on
depth and exposure gradients tor other species are
speculative although some prnciples are known, As
noted hy: Ross (1986), when lishes co-exist m oun
area, Tood and then habitat are the resources. maost
commaonly  parttioned between them. Thus, the
ilTerential oceurrence of  functionally  relaed
species. such as leathenackets and  hulalishes
respectively. at particudar depths and exposures may
he due (o habitat partitionimg between species, iy we
have suggested tor some wrasses. Changes in
abundunce vl species with depth or exposure may
rellect changes in abundance/presence of s
preferred tood, eg. the hernng cale and s preferred
diet, Echlonia, (see Andrew & Tones 1990 Jines
1999), changes m habiat e magpie perch (see
Connell 2002: Curley of o/ 2002). or m lopographic
complexity e the scalyling which s dependent on
the presenee of shelter holes (see Norman & lTones
1984, Lincoln Smith & Joues 1993),

Overall.  as  shown by our speculations,

understanding ol the ceology of most emperate reel

fishes is still priminve, and much research needs 1

be done if marine sanctuaries are o be optimally
identified and sited within o imamiged  manne
CeOsVsIe.
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