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ABSTRACT S AR A

An integrated techni que has been' devel oped to pro-
vide a possible standard nethodology' for the assessnent
of the distribution and abundance of fish 'and benthic
communities on fringing reefs. To date this. technique
has been applied to four Islands in The Whitsunday region
and maps with colour overlays have 'been, prepared. The
overlays describe 'the community location, the Vertical
and horizontal distribution of connunitieg, the distribu-
tion of substrate types, the distribution and abundances
of fish species 'and the distribution of seagrasses. -

An acconpanyi ng description of each "site" has been
prepared which includes

a) A stylized 3-dinensional profile.

b) A pie diagram providing information on the abso-

| ute abundance of hard corals, soft corals, -dead
standing corals, macroal gae, turf algae,' sponges
and sand/rubbl e.
c) Relative abundance, tables for The Oder Sclerac-
tinia, Subcl ass Alcyonaria, Phylum Porifera and
Macr oal gae.
In addition, broad scale patterns of distribution 'and
conposi tion of fish assenbl ages are discussed and' anti -
‘cipated work outlined.  Maps of, Brampton, .carlisle,
"Cockermouth and Goldsmth |Islands can be obtained from
the G B.R MP.An an Atlas, formafter 31st January,
1987. |
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INTRCDUCTION

Pressure on fringing reef comunities from such
diverse human activities as fishing, agriculture, I ndus-
trial devel opment and tourism (resort developnent) are
steadily increasing. An informative data base is neces-
sary to provide adequate information to assess the'
effects of these activities on the marine environnent.
Initial research providing a base-line by which to moni-
tor community changes through tinme is essential for
managenent policies to be applied. This report describes

a technique designed to provide a suitable data base to

act as_a base=line. for- -the -continued-monitoring and-

management of the '-High Island’ fringing reefs in the
southern section of The Qeat Barrier Reef Mrine Park.
The processes |eading to understanding the major
factors defining the spatial distribution of ~coral reef
communities wll ensue only by expanding the scales and
perspectives of observation. Therefore an integrated

approach was adopted in this study, surveying both fish

-and benthic communities sinultaneously. This approach

firstly allows the examination of the nature of the
different fish conmnities and subsequently a conparison
of these communities with various biotic and abiotic
factors. Secondly, the technique aiiows the examnation
of possible interactions (e.g. herbivory) between the
fish and benthic comunities by monitoring these com~

minities on a tenporal scale. Recent insight into the
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6rgani zation of coral, reef benthic 'comrunitiesi,"‘ was ' pro-
vided by Qynn, (1976), Connell (1979), Hay (198la),
Sammarco (1982a,b), Wl lington (1982), H xon and Brostoff
(1983) and Lewis (1985) indicating that physical and

bi ol ogi cal di sturbancesmay be majorforcing functions in

~shaping community structure.

TOMRDS A zeENTHIC METHODOLOGY

The conplexity of the reefal system and their struc-
tural and taxonomc heterogeneity makes the task of
describing communities to species level particularly
difficult and tine consuning. Furthernore, morphological
plasticity of certain coral species are evident when
subjected to diverse hydrodynamc, photic and sedinentary
environments (Veron and Pichon, 1976). Coral community
patterns have been denonstrated in quantitative studies
of taxonom c groupings above the species |evel by Done
(1982) .and Bradbury gt al (1985). Their ‘'visually dom -
nant organisms' and 'life fornm attributes were designed
in view of these difficulties in taxonomc identifica-
tion. o

Considering the 'typically' adverse watér | transpér-
ency conditions around the Witsunday Islands (pers.

obs.), accurate benthic recording by such nethods as

manta towing (Done et al.,. 1982) would be insufficient.

After reviewing other nethodologies for collecting accu-

rate ecol ogical information "it was concluded -that a new
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Integrated sanpling technique be enployed with the aid of
aerial photographs to analyse -the communities on these
fringing reefs. This technige is an expansion of the
nmet hod enpl oyed by Veron and Done in 1979 on Lord Howe
Island to include the entire benthic community.
Cassification to genera and norphol ogi cal types
were adopted after reviewing previous community studies
on fringing reefs by G Bull (1982) and T.J. Done (1982).
it was observed that the results of these separate stu-
dies in simlar areas classified communities varying in
species conposition, however genera frequently corres-

ponded in both classifications for areas with simlar

abiotic “paranet ers:

TOMRDS A METHOD OF RECORDI NG FI SH ASSEMBLACGES

In considering a method to nonitor coral reef fish
assenbl ages the follow ng questions need to be addressed.

Do all fringing reefs have simlar assenblages? If
not, can these assenblages be objectively characterised?

Any suitable sampling technique 1is governed by
certain constraints. These include the speed with which
the survey can be conducted, and safe working limts for
S CUB A divers, as well as mninm nman power and
equi prent . As a result a semquantitative technique has
been devel oped which discrimnates the differences in
coral reef fish assenblages within and between reefs:

Simul taneously the technique provides base-line data to
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| i
assess the level of fishing pressure on these fringing
reefs by 'using the commonly fished coral trout (Plectro- -

ponus -spp.) as an indicator species.

The sanpling technique, which use's a 50x20 inetre
tran?ect, is derived from the standardized rapid visual,
technique devel oped at the Wrkshop on Reef Fish Assess-,
ment and Monitoring, convened by GB.RMP. A .in 1978.

‘nodified due to the constraints encoun-
tered when assessing reefs of a largely indistinct nature
(i.e. reef flat and reef slope are frequently indistin-

gui shable) and the. generally poor wvisibility typically

encountered while wundertaking surveys on fringing reefs

in the Witsunda'y area.

FI ELD METHCDS

Person 1. Benthos assessnent Person 2. Fish assessnent -

(transect area = 200m2) (transect area =‘1000m2)

Average duration for Average duration for

collection of data, collection of data

= 60 nminutes.. SITE = 70 minutes




1)

2)
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PERSON 1
SITE, SELECTI ON AND SAMPLI NG STRATEGY

Prelimnary observations were made by distinguishing
areas where comunity boundaries may occur using high
resolution aerial photographs as tools for defining
t opographic features. "Sites" were selected on the
basis of visible differences in benthic topography and
exposur e.

A search in the vicinity of the selected sites was
made in order to' determine if the selected sites had a
relatively honogeneous community and to determne the

Vigible extent of the community. |f--considerable.

3)

variance was detected in a neighbouring area an addi-
tional site was selected and surveyed accordingly.
"Sites" were mapped using standard navigation tech-
niques i.e. determning the angles between three
reference points easily distinguished on the Islands,

and subsequently plotting the "site" |ocation.

To determ ne the abundance of the major benthic corn-

ponents a 20 netre line transect using the intercept
nmet hod (Loya, 1972) was laid along the reef comunity
at a uniform depth. The cover of nmacroal gae, hard
coral, soft coral, dead standing coral, sand/rubble,

turf algae, sponges and otherma ror bennlCcomponents
were recorded (see Appendix 1 for attribute list). A
per manent line transect would provide additional

insight when nonitoring these sites by providing

[
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information on rmrtalityt', ‘recruitment anoi; i'nfof'mation
on significant changes in growth, rates.

4) A 5 netre search either side-of the line transect was

‘undert aken. The rel ative abundance of coral genera
within the Oder Scleractinia and Subclass Alcyonaria’
were derived by recording every individual encountered
in the 200m2 transect area. Simlar recordings were
undertaken for the Phylum Porifera and the O der Zoan-
thidea, which varied in taxonomc resolution in accor-
dance with the authors' capabilities in taxonomny.
A special colum was set aside for conspicuous nmacro-
fauna such as. the giant clams Tridacna, Tunicates and
Echi noder ns.
Al'l recordings were marked on alarge Perspex board
which had the ?peration'al‘ Taxonomic Units listed (see
Appendi x 11). Data were obtained through visual
assessment and size estimates, the benthic conponents
were assigned a graded score depending on their' maxi-
mum di anet er.
A broad scal e indication of popullation ‘structll.‘tre‘s wer e
obtained using four size categories. However, resolu-
tion of population dynamcs is variable when consider-
ing that coral colonies vary in porosity’ and growh
rates.
"Field recording criteria on Perspex board:

1-50cm 50~100cm + 1-3metres >3 metres
5) An in-situ mapping technique was enployed to determne -

the relative abundance and generic type of macroalgae.

1
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Ten random 1m? quadrats were placed in the site area.
For permanent transects, quadrats are placed at
specified distances along the line. The quadrats were
subdivided by wire nesh into sixteen squares for
sinplified and nore accurate data recording. The
macroalgae W thin each quadrat were identified and
traced out in the appropriate recording blocks on the
| arge perspex board.

| f seagrasses were present in the quadrats, species
type were identified and their relative cover per
metre square were estinated.

| f macroal gae were prolific and underlying benthic

4
)

6)

components—could—not—be—easily obse rved, a 1l the
macr oal gae were: removed from each quadrat and the
underlying corals identified. Each underlying coral
colony was assigned a graded score according to size.

A B C D E F G

O-5cm 5-10em 10-20cm 20-30cm 30-50cm 50-75¢cm 75-100cm
In addition to defining the conposition and cover of
communities the bottom types were recorded (i.e. nud,
sand, rubble, jgneous substrate, carbonate substrate).
Furt her nor e, di stinct mor phol ogi cal features were
noted (e.g. spur and groove systens) as were the |ocal
currents. The exact depth of the benthic comunities
were determned by preparing tidal curves and interpo-
lating the recorded time and depth for each comunity
using L.W.D, as datum The relief and the slope

angles were also sketched for each "site".

)




7). In order to'determine intra-comunity variation repli-

cate "site" surveys were occasionally undertaken'.

Note: In order to determine any major tenporal conmmunity
changes the survey technique can be enployed by per-
sons with only elenentary know edge in taxonony by
"scaling-up" the taxonom c categories and by diagra-

matic assistance on the prepared underwater board

PERSON 2 )
SITE SELECTION - simlar as person 1, steps'l) and 2)
enpl oyed.
SAVPLI NG STRATEGY )

A 50 netre tape was placed along the reef'slope at a
uniform depth. The observer, to ensure consistency, swam
using s.c.U.B.A. in a zig zag (sinusoidal) pattern 10

netres either side of the tape i.e. Belt' transect =

1000m2.

The presence Of species and their abundance Were
recorded on a prepared underwater slate as the diver swam
along the transect.

Nunerically dom nant species such, as Ponmcentrids
and, sone Labrids (Haliocheres spp.) and Lutjanids (Caesio
spp.) were recorded on a |log 5. abundance scal e, whil st
‘other,, nore solitary, demersal, fish species were recorded

in absolute nunbers.

The log 5 abundance categories follow Sale and'

Williams, (1982).




60~

Cat egory
1 fish,=1 26-125 fish =4
2-5 fish = 2 126-625 fish =5
6-25 fish = 3 626-3250 fish = 6

> 3250 fish = 7
Rare or exceptional species not on the proforma |ist

are also recorded as well as an aesthetic appeal rating

nmade at each site.

Coral trout {Plectroponus spp.) are recorded under

the follow ng size categories when encountered:.
Juvenile < 40cm
Medi um sub-adult 40-60cm

Large adult > 60cm

The information provided by size frequency data is

far nore sensitiye in indicating 'stress in a fished

popul ation.

@




~61-

' RESULTS o
These results refer to the fringing reefs of four
Islands in the southern section of the Marine Pérk,
namely Brampton, Carlisle, Goldsnmith and Cockernouth
| sl ands. The benthic survey data are stored in the form
of maps wth plastic colour overlays indicating the
vertical and horizontal distribution of communities,
distribution of seagrasses and substrate types.. This
graphic representation makes access and interpretation of
data relatively easy. Addi ti onal descriptions and
stylized profiles have been prepared for each "site"..

An aggl onerati ve hi er ar chi cal classification
(Wllianms, 1971) wusing Bray-Curtis simlarity, coeffic-
lents identified broad scale patterns in the conposition
of fish assenblages. This analysis was run for 32
"sites" using thé Nunerical Taxonony Package '(NT.P.)

developed by the C S I.R QO The results indicate that
differences in fish assenblages are greater between
Islands than within Island "sites". Goldsmith Island was
found to be nost dissimilar from Islands further off-
shore. "Sites" on' the windward slopes were found to be
mre simlar than those on the nore sheltered sl opes.
Where strong currents were persistent on |leeward "sites"
the fish assenbl ages showed simlarity to those sites on

the windward side of the Islands.

Due to the conplex nature of the benthic communities
any taxonomc classification': has yet to be undertaken. |

However distinct 'patterns in .the benthic conmunities .are

o

o
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apparent by "eyeballing" the data.

The changes in benthic comunities and fish assem
bl ages between Islands appear to follow the broad cross
shelf trends identified by Done (1982) and WIIians
(1982). However fringing reef variability maybe greater
than previously thought. The inter-Island variability
may mask these cross shelf trends resulting in the need
to focus on a smaller scale.

Conparing the benthic communities on the exposed
i ndistinctly devel oped Goldsmth Island reefs with the
wel |  devel oped reefs on Cockermouth [Island, obvious
differences in benthic conponents were observed. Sar-

—— _gassum-assemblages.with minimal coral cover. ofencrusting---
mor phol ogi es dominatéd Goldsmith Island in conparison wth

the Acropora robusta = hyacinthus - palifera variants on

Cockernmouth 1sland. Simlarly the fish assenblages on
Cockernmouth, "~Brampton and Carlisle Island have species
which are described as being nore midshelf in distribu-
tion than those on Goldsmth (WIlianms, 1982).

A good exanple of the fish species distribution

patterns is the pomacentrid Abudefduf whitleyi which is

absent on Goldsmth Island, noderately commobn on Branpton
and Carlisle, becones a nunerically domnant species on
Cockernmouth 1sland. An interesting anomaly is the
virtuai absence of Scarids on Coidsmiti-i Isiand where
macroal gae were nost prolific, whilst a few kilonetres to
the south east an increasing abundance and diversity of

these fishes were observed.

E)
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DISCUSSION

The work to date has helped to elucidate broad scale
patterns in distribution and abundance of fish assem
bl ages and benthic comunities on fringing reefs on
southern 'H gh Islands'.

Further work will involve numerical clustering of
benthic communities by coral genera, famlies and various
coral popul ation sizes. Separate clustering on 'macro-"
algae - coralcomunities wll be divided tenporally due
to the seasonal nature of nacroal gae.

Perhaps the nost inportant analysis yet to be under-
taken is the correlation of various biotic and abiotic
factors. This wll involve mltivariant analysis pro-
viding information on the possible associations of these
vari ous paraneters. Further work will also focus on
smal|l scale variability and the examnation of detailed
differences between assenblages within Island reefs.

It is considered by the authors that the communities
recorded could represent stages in succession. Therefore

fine scale tenporal nonitoring is of prine inportance in

determining not only the effect of infrequent large sca

e

perturbations on the comunities but also continuous

seasonal perturbations. Insightinto the extent of

- al gae interactions needs to be gained and the possible

cor al

extent to which they nmay be nediated by the herbivorous

fish guild for any effective |ong-term managenent of

‘these reefs.
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APPENDIX |

Li st of Attfibuﬁes "and respective Recording dees’énployed for

Line Transects

Attribute Description Field code
Scleractinian Corals:
Acr opor a "fine branching" AFB

"thick open-branching" A C B
"stout shrub-1like" A S S
"fine shrub-Ilike" AFS
"tabul at e" ACT
"stout" ACS
Palifera-type A CP
"encrusting" ACE
Ast reopora ACM

O her

Al gae:

non- Acr opor a

M - Massive, F
¢ = Col umar
Fauna:

Al cyonacea

Gor gonacea
Zoant hi dea

identified to genera,
-recordings for

- Foliose, E = Encrusting,

iidentified to genera where
possi bl e

Actinaria, Antiéatharia, Hydr oi ds

Echi noder ns,
M1l epora

Turf Al gae
Coral line Al gae
Macr oal gae

Abiotic Conponents:

Sand
Rubbl e
Sand/ Rubbl e
Silt

Mud

Recently dead,
Wat er

Mollusc,

(cracks deeper

etc.

M xture

standi ng coral
than 50 cm

Wth separate
mor phol ogi es

B - Branching,




-68~

. APPENDI X |1
(Qperational Taxonomc Units, OTU's)
a b [ d
Qrganism's nmaxinmum diameter: 1=50 cm  50-100 cm 100-300 cm greater than 300 cm
X a
200 Familv Faviidae a bh e d 600 Famly Merulinidae 601 b
Caui astrea 201 202 203.204 Meruli na 602
Favi a 210 211 212 213 davarina 606 607
Favites 216 217 218 219 Scapophyllia 610 611
Coni astrea 220 221 222 223 620 Family Mussidae
Pl atygyra 226 227 228 229 Blastomussa 621 622
Leptorra 230 231 232 233 Cynaria 624 625
| ophyl | fa 236 237 238 239 Scol yni a 626 627
Hydr ophor a 240 241 242 243 Acant hast rea 628 629
Mont ast rea 250 251 252 253 Lobophyl | i a 632 633
~ Plesiastrea 260 261 262 263 Synphyl lia 636 637
Di pl oastrea 266 267 268 269 640 Fanilv, ~ Pectiniidae
Leptastrea 270 271 272 273 Echinophyllia 641 642
Cyphastrea 276 277 278 279 Oxypora 646 647
Echi nopor a 280 281 282 283 Mycedium 650 651
Uosel eya 290 291 292 293 Pectinia 656 657
. 660 Fam | v, Carovhvl 1ii dae
300 Pamily Acroporidae Euphyllia 661 662
"Fine branching" 301 302 303 304 Catalaphyllia 666 667
"Thick open- Pl erogyra 670 671
branchi ns" 306 307 308 309 Physoqyr a 676 677
"Stout  shrub-Iike" 310 311 312 313 680 Fanily Dendr ophyl | i i dae
"Pine shrub-1like" 316 317 318 319 Tur bi nari a "Foliose® 681 682
"Tabul at e" 320 321 322 323 "Encrusting free=-
"Stout" (gemmifera lip" 685 686
type) 330 331-332 333 "Encrusting no
"Palifera-type" 336 337 338 339 free-lip" 689 690
"Encrusting", 340 341 342 343 Duncanopsanmi a 693 694
Astreopora 350 351 352 353 Het er opsammi a 696 697
360 Mbntipora "foliose" 361 362 363 364
"Encrusting free- 700 Fanily Fungia
1ip"- - - .-+ - _366-367-368-369 —-Cycloseris 0L 702
"Encrusting no Diaseris 706 707
free-1ip" 370 371 372 373 Hel i of ungi a 710 711
""Encrusting wth ' Fungi a 716 717
vertical Herpol i t ha 720 T2
BI’OJ ections" 376 377 378 379 Her pet ogl ossa 726 727
" Submassi ve" 380 38‘1 382 383 II:(;I yphyl'lia 730 731
$ omtra 736 737
Anacr opor a 390 391 392 393 Eanﬂol iht lhi,i 771'% ;271
400 Famly Poritidae | thophy! I on
Porites  "Nassive' 401 402 403 404 Podabaci a 750 751
"Encrusting" 410 411 412 413 .
“Br anchi ng" 420 421 422 423 ~ 800 Subclass  Alcyonaria
“Li chen-type" 430 431 432 433 Lubi opora S04 502
Goni opor a 440 441 442 443 Paobvetmval ar
Al veopor a 450 451 452 453 achyclavularia 810 811
Lobophyt um 816' 817
460 Familv Pocilloporidae Al cyoni um 820 821
Poci | | opora 461 462 463 464 griareum g%g g%z
Seri at opor a 466 467 468 469 adiella .
Styl ophor a 470 471 472 473 /Sterospi cularia S0 8%
Pal auast r ea 480 481 482 483 Cagﬁgﬂ g’“’” 810 841
Madr aci s 484 485 486 487 S nul ariha . 248 347
500 Family Agariciidae Par enyt hr opodi um 50 851
Pavona "Fol i ose" 501 502 503 504 '\Stb%rtﬁonepht hya ggg ggz
"Massi ve" 506 507 508 509 Dopir oma i h 870 871
"Stout" 510 511 512 513 Par oy onept hya 873 871
Lept oseri s 520 521 522 523 areema '@
Gar di neroseri s 530 531 532 533 Acﬁtshplltm aria g;g g%
Coel oseris 536 537 538 539 i 2 880 881
550 Pachyseris rugosa 551 552 553 554 E?flat i 883 884
, speciosa 556 557 558 559 gjoLrnari a
560 Fanily siderastreidae Lemal | a 887 888
Pseudosi der ast rea 561 562 563 564 890 ngr h(|§(|)rqonacea 8 9 1
Cosci naraea 566 567 568 569 mphet i a
570 Famly  Ccul f ni dae \f,'\#“ 892
R, T i
580 Family  Trachyphylliidae Grder  Pennatul acea 8 9 5
'Ifrachyph_yllla . 581 582 583
590 Fanily hamast erii dae
Psammocora o 591 592 593 594
595 Fanmily  Astrocoeniidae
Stylocoeniel | a 596 597 598 599

c
603
608
612

623

630
634
638

643
648
652
658

663
668
672
678
683
687

691
695

~703-

708
712
718

722
728
132
738
742
748
752

803
806
812
818
822
828
832

839
842
848
852
858
862
872
875

882
885
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APPENDI X |1! (cont/d.)

900 G her: Oder Zoanthidea
910 O der Actinaria

920 Phyllum Ml | usca
Cass Bivalvia
Tri dacni dae
Hippopus

930 Phyllum Porifera
"Foliose"
"Vase "
"Cup " .
“Encrusting"
" Submassi ve"
"Ciona-type"’

980 Phyllum Cnidari a
0 ass Hydrozoa
M |l epora
" Branchi ng"
"Massive"
"Encrusting"
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911

921
926

931
932

33

935
' 936

981
990
994

922
927

937

982
991
995

923

938

983
992
996

939

984
993
997
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