
AN ASSESSMENT OF THE LIKELY EFFECTS 
OF THE PROPOSED TRINITY POINT PROJECT 

IN THE MARINE ECOLOGY 
OF THE CAIRNS HARBOUR AND FORESHORE 

A REPORT 

by 

R.G. COLES, G.B. GOEDEN and W.J. LEE LONG 

THE DEPARTMENT OF PRIMARY INDUSTRIES, QUEENSLAND 

and 

M. GREENWAY 

HOLLINGSWORTH CONSULTANTS 

January 1990 
Queensland Department of Primary Industries 



Deparbnent of Prinmm Industries 

R.G. Coles Senior Scientist (Acting Officer-in-Charge) 
G.B. W e n  Supervising Scientist 
R.A Watson Senior Scientist 
J.E. Mellors Fisheries Technician 
K.J. Derbyshire Fisheries Technician 
W.J. Lee Lang Fisheries Technician 
N.M. Cmmlly Fisheries Technician 



We wish to acknmledge the assistance of Dr Reg Watson in mnputer 
programning and &elling of pram data. Mr Lyle Squire and Mrs Bev Squire 
prepared many of the original figures and Ms Kerri Cahill typed the 
original manuscript. 

We wish to acknmledge the assistance of Mr Allen Lisle of meensland 
Deparbm?nt of Frhzay Industries Bicmew Ewanch in reviewing a draft of 
this manuscript and the assistance of Dr John Bunt in reviewing and making 
suggestions for the final format. Mr itr PearscBl and Mr lr Garrett of the 
Qxemland De-t of Primary Industries Fisheries Research Branch also 
reviewed draft manuscripts. We wuld also like to thank Dr. Ian Price of 
J m  Ccak University of North @eensland for his assistance in identifying 
the algal mat species f d  on the Cairns mudflats. Mr Andrew Letchfonl 
and Ms Irena Zagorskis, Ms Karen Vidler and Ms Sue Helmke assisted with 
field and laboratory mfi. 

"Sea Lab", a relocatable labratory used as a research base during this 
stcdy, was operated by Ptr R. Brouwer of the meensland Depahent of 
Primary Industries. The "Sea Lab" was constructed and provided to the 
meensland Department of Primazy Industries by a Cairns engineering firm, 
North meensland Ehgineers and Agents. 



Page 

PAHmCIPATDG STAFF 
A- 
LISP OF IWSIWlTICNS 
LIST OF TABLES 

2 . 2  ?he p r c p s e d  Developnent project 

2 . 3  S i t e  description 

2.3 .1  General 

2 . 3 . 2  Flora and fauna 

2 . 3 . 3  Olsen Report 

2 . 4  The purpose of t h e  study and terms of reference 

2 . 5  'Ihe consultants 

2 . 6  Canpanion Reports 

3 .0  RESULTS AND DISCUSSICeJ 

3.1 Physical parmters (QDPI) 

3.1 . I  Lease site p ro f i l e  and sdimmts 

3 . 1 . 2  Water qual i ty  - saroples 

3 .1 .3  Sal in i ty  

3 . 1 . 4  Tkmprature 

3 . 1 . 5  W i d i t y  

3 .1 .6  water qual i ty  - general 

3 . 2  seagrass and algae beds 

3.2 .1  General 

3 . 2 . 2  Mapping of seagrasses fran aerial phtqmphs  
(Greenway/Holling&) 

3 .2 .3  Diver estimates and f i e l d  surveys of seagrass - 1988 
) 

3 . 2 . 4  Discussim of phokxpqhic and diver  surveys of seagrass 

3 . 2 . 5  Seagrass bi-s and sknt density (@PI) 

i 
ii 
v i i  
v 

x i i  



Page 
Seascmal and spatial changes in seagrass distribution 35 
along a transect (QLPI) 

Wine fauna of the Cairns Harkax (QDPI) 40 

Penaeid prawns 

?he carmercial value of Cairns Harkax prawns 

Fluctuaticms in prawn p3pulaticms 

Fish 

Fluctuaticms in fish populaticms 

&-a& and other crustaced 

Inf auna 

~ugong, turtles, cmxdiles 

Birds 

Historical changes in rroldflats and seagrass distribution 
(~eenwaylmlling~) 

Historical mapping 

Weather 

DreaSing 

Reclamation 

Rising sea level 

FISHERY HABITAT M3DIE'ICATICN AND RE5TCRATION 

Seagrass transplantaticsl and restoration 
feasibility studies - Literature review 
(~reenway/Hollingmrth) 

General 

Substrate 

Zostera capricomi transplants 

Light 

Season 

Field studies (@PI) 

Laboratory stdes (@PI) 

Artificial reefs (@PI) 



General 

Direct impact 

Physical parameters 

Marine vegetatian 

Ccmnercial prawn populatians 

Fish 

Inf auna 

mqag, tuttles and crocodiles 

INDIRMTP IMPACT 

Sediment depxiticm and water mement  

Marina activities 

-ge 

Fuel spillage 

Antifding paint 

Gr-eenhDuse effect - sea level rise scenario 

Cmstructian phase 

R E E m m D E D R E S E A R C 3 1 A N D ~  

Cairns Hi3.rkn.X seagrass e m l q  

Cairn Hi3.rkn.X recreaticmal fisheries enhancement 

Cairns Harkax and Trinity Inlet water quality 
nonibring 

PRREIPAL FIND- AND arK!LuSICNS 

Physical parameters 

seagrasses 

Carmercial prawns 

Fish and crabs 

Other marine animals 

h-oject impact 

Page 
85 

86 

86 

86 

86 

87 

87 

87 

88 

88 

89 

89 

89 

89 

89 

89 

90 

90 

92 

92 

92 

93 



8.6.1 Direct impact 

8.6.2 Indirect impact 

8.6.3 Construction phase 

8.6.4 Research and rronitoring 

APPENDIX 1 - Curricula vitae of principal ccmsultants 

APPENDIX 2 - Field survey and labratory m e t h d s  used in the 
study 

- Metkds used in measuring salinity, temperature and 
turbidity 

- Sediment particle size analysis 
- Pesticides and heavy metal identification 
- Bacterial analysis 
- seagrasses 
- Penaeid prawns 
- Fish 
- Dugons records 
- Cairns Harkax foreshore benthic survey 
- General 

APPENDIX 3 - Hollingmrth Consultants particle size analysis 
APPENDIX 4 - Test laboratory report for heavy metals and 

pesticides 

APPENDIX 5 - Results of water quality tests and fish tissue 
analyses in Smiths Creek at the Northern Fisheries 
Research Centre 

APPENDIX 6 - Seagrass and water bacteria analysis 
APPENDIX 7 - Photqraphs of seagrass and mudflats of the Cairns 

H a r h  study area 

APPENDIX 8 - Hollingsworth Consultants seagrass mapping fmn 
aerial phobgaphs 

APPENDIX 9 - A cmnpilation of scientific and caman names used 
in this report 

APPENDIX 10- Assuptias used and tables of results in estimating 
the weight and value of penaeid prawns on seagrass 
beds and mudflats in the Cairns Hartxxlr and the 
resulting dollar values predicted by the &el 

APPENDIX 11- Species of fish caught in beam trawls frun Cairns 
Hartxxlr, Bowen to Water Park Point, and mmiqton 
Island, and targeted species of fish found in Cairns 
Hartxxlr and Trinity Inlet. 

APPENDIX 12- Fisheries habitat mxlification and restoration 

Page 
96 

97 

97 

97 

99 

101 

104 

111 



Figure 1 

Figure 2 

Figure 3 

Figure 4a 

Figure 4b 

Figure 5a 

Figure 5b 

Figure 6a 

Figure 6b 

Figure 7a 

Figure 7b 

Figure 8 

Figure 9 

Figure 10 

Figure I1 

Figure 12 

Figure 13 

Site of proposed Trinity Point Developnent adjacent 
to the Cairns Esplanade. 

Site plan of prqased Trinity Point Developoent. 

The study area. 

Areas of major habitat types in the lease site of 
the proposed Trinity Point Develqmmt shing 
profile transect: A-B. 

Representative &flat profile on lease site b i n g  
percentage seagrass cover. 

Fortnightly means and ranges of the water salinity 
(grandlitre) for the Esplanade lease site, Smiths 
Ck surface site, and the Smiths Ck bttan site, 1988. 

Fortnightly means and ranges of the water salinity 
(grams/litre) for the Esplanade lease site, Smiths 
Ck surface site, and the Smiths Ck bttan site, 1989. 

Fortnightly means and ranges of the temperature (%), 
for the Esplanade lease site, Smiths Ck surface site, 
and the Smiths Ck bttan site, 1988. 

Fortnightly means and ranges of the temperature (%), 
for the Esplanade lease site, Smiths Ck surface site, 
and the Smiths Oc bttan site, 1989. 

Fortnightly means and ranges of the turbidity (NIU) 
for the Esplanade Lease Site, Smiths Ck surface site 
and the Smiths Ck bttan site 1988. The inlet was 
dredged between 3 July and 26 July. 

Fortnightly means and ranges of the turbidity (NIU) 
for the Esplanade Lease Site, Smiths Ck surface site 
and the Smiths Ck both site 1989. 

Averages and ranges of surface salinity and 
t-tures measured in Cairns Harb3ur between 
1980 and 1987. 

Seagrass distribution mapped fmn 1987 aerial 
pho-. 

Seagrass distribution mapped fmn 1952 aerial 
photographs. 

Seagrass distribution map@ £ran 1972 aerial 
photographs 

Seagrass distributians mapped fmn 1974 aerial 
photographs. 

Seagrass sanpling sites in Cairns Harb3ur. 

Page 

2 



Figure 14 The nmker of sites a t  which each seagrass species 
was found in Cairns H a r k .  

Page 
26 

Figure 15 

Figure 16 

Depth range of seagrass species in Cairns Harbour. 

Distribution of seagrass density greater than 10% 
in Cairns Harm. 

Figure 17 Shoot density, h e  gmwd b i a ~ s s  and hlw 
ground bi-s for  seagrass species in Cairns 
H a r k .  

Figure 18 

Figure 19 

In s i t u  seagrass prcduction sites. -- 
Plmtasynthetic Satmation Curves fo r  (a )  Zostera 
caprimmi;  (b) Ondccea serrulata; (c) 'Ihalassia 
hmdrcichii; based on l a d  gas transport ra tes  
a t  given irradiance values. 

Figure 20 Wnpral changes i n  seagrass shoot density (man 
and range) measured on a pmmnent transect in 
Cairns a. 

Figure 21 

Figure 22 

The generalized l i f e  cycle of a penaeid prawn. 

Size range of the three mt ccrm~n cannercial 
species of prawns found in Cairns Harkw. 

Figure 23a The mean nmker and sizdad error of post-larval 
prawns of the three m j o r  c~nmercial species caught 
for  each mth in Cairns Harfxxrr. Data are fran 
years 1980 to 1987. 

Figure 23b Distribution of prawn catch over the period N o v h  
1987 to N o v h  1988, for  the three msst camrm 
carmercial species in Cairns H a r k a x  m W y  beam 
trawls. Each m t h l y  catch is represented as a 
percentage of the total yearly catch f o r  each species. 

Figure 23c Distribution of prawn catch over the period December 
1988 to D e c h  1989, for  the three nost c a m ~ X ~  
cnnnercial species in Cairns Harfxxlr m W y  beam 
trawls. Each m t h l y  catch is represented as a 
percentage of the total yearly catch f o r  each species. 

Figure 24 seasad charges in n m b x  of f i s h  species caught 
in m W y  beam trawls in Cairns Hartour. 

Figure 25 seasad charges in n m b x  of inlividual. f i sh  
caught in m t h l y  beam trawls in Cairns Hartour. 

Figure 26a 

Figure 26b 

Figure 27 

Sampling sites in Cairns Hartour. 

Seagrass s a p l i n g  sites in Cairns Harkw. 

Sampling sites in Mission Bay and Wini ty  Inlet. 

viii 



Page 
Figure 28 Locations of sediment core samples for particle 122 

size analyses on the Trinity Point Developnent 
lease site. 

Figure 29 Seagrass distribution mapped £ran 1979 aerial 151 
photcgraphs. 

Figure 30 Seagrass distributicm mapped from 1983 aerial 152 
photographs. 

Figure 31 Representative W l a t  profile showing effect of 187 
tcppaphic depressions cm seagrass distribution in 
the upper intertidal regicm. 

viii a 



LIST OF TABLES 

Table 1 Analysis of heavy metal and pesticide levels in mid 
and seagrass samples £ran Cairns Harbmr and Fitzroy 
Island. 

Table 2 Estimates base3 on @PI surveys of seagrass areas for 
Cairns Hartxxrr and the coastal region between 
Tbwnsville and Cape York. Only areas with seagrass 
bttcm cover between 10% and 100% are cansidered. 

Table 3 Seagrass shcot prcduction in Cairns Harbmr (marking 
technique, January 1988). 

Table 4 Irradiance imnediately ahve seagrass bed in Cairns 
 ark (Station 4; sunny day over a 20 minute perid) 

Table 5 Species of penaeid prawn and the number caught in 
beam trawl samples in the Cairns H a r m  and Trinity 
Inlet between 1980 and 1989. 

Table 6 Penaeid prawns caught on different substrate types 
within and outside the Trinity Point Develqmnt lease 
site. 

Table 7 mximm density of juvenile prawns per hectare in 
samples fmn Cairns H a r k  seagrass beds taken between 
1980 and 1987. 

Table 8 Distribution and nmhr of juvenile carmercial penaeid 
prawns occufiing per hour of beam trawling wer 
seagrass beds, canparing Cairns Harkw with other 
seagrass beds on Queensland's mrth-eastern coast. 

Table 9 ?he value of penaeid prawns per year in Cairns H a r k ,  
Mission Bay and the lease site. 

Table 10a Species, size and akundance data for fish collected 
in the Cairns Hark. 

Table lob Fish species and value classification for fish 
recorded fmn Cairns Hartxur and Trinity Inlet. 

Table 10c Fish species and nmhrs caught on three substrate 
types on and off the lease site. 

Table 1la w i e s  size arrd abudance data for crabs collected 
in the Cairns Hartour. 

Table llb Crab species and value classification for Qsabs 
recarded £ran Cairns Hartxur and Trinity Inlet. 

Table 12 Other Crustaced and mlluscs £ran beam trawl sarples 
on the Cairns Esplanade seagrass (four trawls, 
C c t d ~ ~  1988). 

Table 13 Total numbers of infa- in eighteen 0.002m3 samples 
of Cairns H a r k  sediment. 

Page 

11 



Table 14 Records of d w p q  captured at Cairns and from the 
Yarrabah to Port Douglas region (fran Marsh, 1984). 

Table 15 Cover of dense (50-1008 substrate coverage) intertidal 
seagrass within the lease site bebeen 1979 and 1987. 

Table 16a Annual and mmthly rainfall data for pericd prior to 
aerial pbtqmphs.  

Table 16b Cyclcmes prior to aerial ph0tcqraph.s. 

Table 17 A sum~ly of Cairns Harbour and Mission Bay seagrass 
samples. 

Table 18 A s u m ~ l y  of Cairns Harbour and Mission Bay beam 
trawls for prawns and fish. 

Table 19 Bacteria fcund in water sample and seagrass samples 
cm Cairns mudflats. 

Table 20 List of scientific and corr- mrmon names 
used in the report. 

Table 21 List of anmm and mrrespmdhg scientific names 
used in the report. 

Table 22a Cumulative and mmthly catch values per hectare of 
the brown tiger prawn, Penaeus esculentus originating 
fran Cairns Harkax seagrasses. 

Table 22b amrulative and mmthly catch values per hectare of the 
gxmed tiger prawns, Penaeus senisulcatus originating 
£ran Cairns Harbour seagrasses. 

Table 22c Cumulative and mmthly catch values per hectare of the 
endeavcur prawns, Metacenaeus endeavcuri originating 
fran Cairns H a r k  seagrasses. 

Table 22d SumMIy for all species of prawns originating £ran 
Cairns Harbour seagrass beds. 

Table 23a Cumulative and mmthly catch values per hectare of the 
b- tiger prawn, Penaeus esculentus originating £ran 
the intertidal mudflats of Cairns Harbour. 

Table 23b Cumulative and mmthly catch values per hectare of the 
gxmed tiger prawn, Penaeus sdsulcatus originating 
£ran the intertidal mudflats of Cairns Harbour. 

Table 23c Cumulative and mmthly catch values per hectare of the 
endeavcur prawn, Metacenaeus endeavcuri originating 
fnm the intertidal mudflats of Cairns Hartxxlr. 

Table 23d Summry for all species of prawns originating £ran the 
intertidal lmtdflats of Cairns. 

Table 24 Fish species caught in Cairns Harbour, Bcwen to Water 
Park Point, and Irbmhgbm Island. 

Page 
72 



Page 
Table 25 Targeted bait species of fish found in Cairns Hasfxlur 182 

and Trinity Inlet. 

Table 26 ~argeted traditional species of fish found in Cairns 182 
H a r h  and Trinity Inlet. 

Table 27 Targeted ccmnercial species of fish found in Cairns 183 
Harkax and Trinity Inlet. 

Table 28 Targeted recxeational species of fish found i n  Cairns 184 
Hartmr and Trinity Inlet. 

Table 29 Targeted aquarium species of fish found in Cairns 185 
Harkcur and Trinity Inlet. 



?his study was initiated to gather infomtion a k u t  aspects of the marine 
l i f e  of Cairns Harm and Trinity Inlet as it relates to the p-ed 
reclamation of land for the Trinity Point project. 'Ibis report updates 
findings of the Octaber 1988 Interim Report. T h e  following infonnaticm is 
relevant: 

1 . Ihe Olsen report (1 983) by the Qxmsland GCNemment stated that 
Trinity Bay was locally important but did not have natianal or 
international significance. Ihe Cairns Tidal Wetlands are, however, 
listed in the register of the N a t i d  Estate and by the National 
TNst. 

2. In accordance with the Olsen report remrmendaticpls, a large portion 
of Trinity Inlet (Cairns Port Authority jurisdiction) is props.& as 
Fisheries Habitat Reserve. Ihe Trinity Point Developnent lease s i t e  
is outside these proposed kam3aries. 

3. Developnent, i f  it proceeds, would result in  the loss of 25 hectares 
of seagrass fish and prawn nursery habitat am3 56 hectares of mudflat, 
algae mat and isolated seagrass. 

4. ?he marina basin and channels pxpxed in the Trinity Point 
Developnent would fllpport marine flora and fauna different £run and 
probably less abmdant than a t  present, but which muld also 
cantribute to the productivity of the Cairns Harbour and Trinity 
Inlet. 

5. Ihe Developnent lease s i te  would r v ~ w  be covered with a mangrove 
forest supplanting the mudflats and seagrasses (as has  happened a t  
Bessie Point) i f  mangrove seedlings were mt regularly rmved  by 
human intervention. I n  this cantext the present intertidal mudflat 
habitats in the lease s i t e  region are ar t i f ic ia l .  

6. Sediment wuld be expected to accsrete m e  quickly i n  lee areas i f  the 
proposed Developnent pmeeds. This would probably cause sbrt-term 
seagrass and algae mat  losses. In the 1 ~ - t e r m  it is highly likely 
that this area d d  be recolonized with algae, seagrasses and, i f  
allowed, mangroves. Planting of marine vegetation would speed up 
this prccezs. 

7. Cairns Harkax and Missicm Bay contain abcut 500 and 376 hectares 
respectively of seagrass nursery qcuds for fish and prawns. 
Developnent of the lease s i t e  would effect the loss of 2.9% of these 
nursery grolmds. Ihe eCge effect of reclamation mrk may increase this 
loss depending on mt ruc t i cm t-ques. 

8. The seagrass beds are grw7ing vigorously where there is adequate 
light, however, naturally high levels of t u r b i d i t y  restrict their 
growth in  d e e p  water. Great ly increased turbidity during 
reclamation could destroy sane of these deeper seagrasses even though 
they are adapted to l i f e  in a continuously muddy envinmwnt. 
Releasing high silt loads, during the w e t  season and a t  periods of 
high t i da l  range, could reduce the risks to these deeper beds. 

9. Preliminary experimental mrk has sham that seagrasses can be 
transplanted in the Cairns Harkcur. Al. thx& this may not be 



e d c a l l y  viable, pressure f m  carmercial and recreatima3 
fishemen may require that additimal beds be created. 

In the event of a predicted 0.9m sea level  rise cccurring in  the next 
50 years, seagrasses wxld  be expected to recolonize mudflats where 
these occur in the same depth range as  at  present. 'Ihexe is s reasm 
to suggest that the Trinity Point Developnent would magnify the e f fec t  
on marine l i f e  caused by a Greenhcuse sea level  rise. 

?he Cairns H a r w  seagrasses are -st the nnst pnductive prawn 
nursery grmds on the eastern Queensland coast. ?he value of the 
lease site seagrasses in terms of carmercial prawn prokction is 
estimated through moputer modelling to be $3 467 per hectare per year 
and the mudflats $796 per hectare per year. As the lease site has 
only 25 hectares of seagrass prawn nursery gnxlnd and 56 hectares of 
mudflats, its loss would be of l i t t le w e q u e n c e  in m e t a r y  terms to 
an industry worth anxtnd $1 00 million annually. 

'Ihe locdl annual prcduction of prawns within Cairns Harirxlr and 
Missian Bay is estimated, through mrpxrter modelling; t o  be worth 
anxtnd $3 756 257. Of this, $131 263 (3.5%) may be lost through 
developnent of the lease site. This loss could be offse t  i n  the 
fishery's eye by rehabilitation of seagrass and allowing mangrove 
regrowth thnxlgh £uding of f isheries research and mslitoring. 

Very large nunkxs of f i sh  (8 809 f i sh  per hectare arid 223 species, 
mainly jweniles) use the nursery grounds of Cairns Harbmr and 
Trinity Inlet. Few of these (18%) are highly valued and are used 
direct ly by recreatianal and ccmnercial fishermen. The rest probably 
serve as f a  for larger species. 

'Ihere is a high level of year-byear  var iabi l i ty  i n  prawn and f i sh  
nunkxs using the lease site. Caution is necessary in using year-to- 
year mqari- to assess the effect  on marine l i f e  by the  
developnent. This high level of natural variation, d i n e d  with the 
relatively soall lease area when ampred  w i t h  the entire Cairns 
Harbour, Mission Bay and Trinity Inlet, means tha t  it would be 
d i f f i cu l t  to detect any effect  of the Dwelqmznt on f i sh  and prawn 
nunkxs without a lag-term and intensive study. 

mere has been a steady decline i n  dugcmg n-s over the last  20 
years so that there are probably s dugcmg which are deprdent  on the 
seagrasses of Cairns Hartcur. No turtles, crcccdiles o r  dugcqs were 
sighted during this study. 

Wkile pollution of the Cairns Hartxxlr and Trini ty Inlet is not a mjor 
factor in assessing the effect  of the R-inity Point Cevelopnent 
proposal, the current levels of bacterial,  heavy metal and pesticide 
mntamination of sedhmts, seagrasses and water are alarmingly high 
and warrant a mre detailed study. 

It is s t r a q l y  recnmwded i n  the event of the prcpsed Developnent 
proceeding tha t  both short- and lag-tezm mxitoring of the marine 
f lora  and fauna arid physical paramters be unde.rtaken. Replanting 
seagrasses and planting of nungroves in selected areas, and offset t ing 
potential losses of f ish  and prawns by habitat  mcdification, &rniLd be 
a priori ty -ideratian in the mslitoring p v .  

Secticm 8.0 of the report smmrizes  the principal f ini ings and 
canclusions of this study. 



In 1985 the Land Mministration Cannission granted Trinity Point IIotel Pty 
~ t d  a special lease wer scme 81 hectares of tidal foreshore adjacent to 
the Cairns esplanade (Fig. 1). The lease was granted to enable a detailed 
investigation of the feasibility and likely impact of the p-ed Trinity 
Point Developnent. 

Construction of the Trinity Point Developnent would directly cause the 
loss of an area of existing habitat and replace it with mther (Section 
2.2). 

?his report details the investigaticns into the biological values of 
the present Cairns Harfxxlr and Mission Bay envirauwmt in a local and 
regional omtext. %e pitive and negative aspects of the effect on the 
enviramat are assessed. Meth3.s  of offsetting b t h  short-term and long- 
term negative effects are discussed and remmnendatiom made. 

2.2 proposed Develcpnent pject 

The project would involve the reclamation of part of the lease site and 
dr-ing of a marina basin and channels to approximately 3.5m below Port 
Datum (Fig. 2). The perimeter of the reclamation will be W e d  using 
imported quarry fill. 

The enclosed area will be filled using sand pmpd £ran a remote land 
site. Dredged spoil fran the marina basin will be gmpd to a suitably 
bunded land site. The finished project will be developed with a m i x  of 
marina mpprt facilities, acccmrcdation, recreaticml and carmercial 
areas, plus a variety of public facilities. 

2.3 Site M p t i c n  

The Trinity Point Developnent lease site m i e s  sane 81ha of the Cairns 
mudflats (Fig. 1 and Fig. 2). The site m i s t s  of soft to very soft 
marine clay which has been accumulating since the Hal-e pericd, 
we.rlying dense and stiff allwial clay laid down in the Pleistocene era 
(anpanion report, Geotechnical mineering). The depth of the upper layer 
ranges f m  2 to 11 metres over the site. 

The mud on the site is of geologically recent origin and were it not 
for the perialic removal of jwenile mmgmves, would probably have 
developed mangrwe forests similar to those to the north near the aim* 
and to the south near Hills Creek. A large pmprtion of the lease site is 
unvegetated mud crisscrossed with natural pcslds and drainage channels when 
expsed at low tide. 

2.3.2 Flora and faum 

parts of the W l a t  are covered with marine vegetation ranging £ran dense 
stands of seagrasses through to fine filamentous algae which impart a green 
tinge to the mud surface (see Appxdh 7). 







?he m i n e  animals found in the area include a wide variety of fish, 
crabs, prawns, other crustacea and at times, possibly turtles, crocodiles 
and dugmg. Scme of the species £ 4  have a carmercial value or are 
important for recreational fishing. 

?he Cairns Harbour region surnanading the lease site is used 
regularly by lccal recreational fishermen and by a growing n m b r  of 
tourists involved in leisure tim fishing activity. Cairns is Australia's 
largest carmercial fishing port. Four hurdred and nineteen tzrawlers 
operate cut of Cairns alttaiqh only about 16 rely on lo& prawn stocks 
(Beurteaux, 1986). Ihe vast majority of cnnnercial fishing activity in the 
region cccurs in the coastal waters north of Cairns. 

An inventory of the biological resxrce.5 of Cairns Harbw and Trinity 
Inlet undertaken by the pleensland Department of Primary Industries (Olsen, 
1983) indicated that the Cairns Haxkcur area was important both as a 
nursery ground for jwenile fish and prawns and as a fishing ground for 
adult fish. Olsen's survey of juvenile prawn nursery areas revealed large 
n-s of jwenile brown tiger prawns, grc<xred tiger prawns and endea- 
prawns over seagrass beds in shallow, mid-depth and deep water off the 
Cairns foreshore. Ihese seagrass beds also w r t  many species of 
jwenile and gnall adult fish and are therefore popularly regarded as a 
valuable rescwrce. 

Ihe Olsen Report (1983) identified three "sensitive parameters1'- 
shallow water feeding gxxm3.s for jweniles; the plankton; and finally the 
mangmve forest. While the prqcsed Developnent is unlikely to effect the 
last parameter, there is a possibility that there wwld be both direct and 
indirect effects on the first thu parameters. In this regard, the Olsen 
Report (1983) sets the scene for £urther envinxmmtal studies where there 
could be: 

a. "~estruction or alteration of intertidal or subtidal shallow areas. 
%us further drdging of ecolqically sensitive areas could 
drastically reduce the viability of the entire system." -- 

b. "Alteration in the quality of effluent discharged into the estuary 
(vhich) could have serious cansequences. I' 

In the r-ti- of the Olsen Report (1983) it is acknowledged 
that Trinity Bay and Inlet "do not mtitute a pristine estuary of 
internatid or national significance for wetland amservation". 
Recognition is given to the regional and state inprtance of the system and 
in this regard it "has priority for amservation and l~nagement as reserves 
for fisheries plrplses". ?he Cairns Tidal Wetlands are, m v e r ,  listed in 
the Register of the National Estate by the Australian Heritage Cannission 
and by the National Trust of Australia. 

Core cansenration areas were proposed in Olsen's invento~y for 
declaration as Fish Habitat Reserves and adjoining buffer m e s  have keen 
proposed for declaration as Wetland Reserves. Ihese reamwdaticsls have 
keen acted u p n  by the Queensland Department of Primary Industries and are 
the subject of a proposed declaration under the Fisheries Act 1976 - 1984. 
?he lease site is not included w i t h i n  the kaadaries of the core 
canservaticm areas prcpxed by Olsen (1983) or the inmdaries of the 
propssed Reserves. 



'Ihis study consists of an envircmn-ental survey and an assessnent of the 
likely impact of the hpl-tation of a foreshore developnent proposal. 
It extends previous research by doclmwting in detail the major flora and 
fauna of the Cairns Harbour region. It investigates major physical and 
chemical aspects of the local marine environment and evaluates the likely 
impact of the devel-t on a l l  these systems. 'Ihe study also m i d e r s  
measures which m y  reduce any negative impact that may occur. 

Included in the study area are the outer waters of Tr in i ty  Inlet north 
of a line be* H i l l s  Creek and the Marlin Jetty and the intertidal 
foreshore south of a line between Ellie Point to the west and False Cape to 
the east (Fig.3) (referred to in the text as the Cairns Harbour). Where 
relevant, infomtion fmn the adjacent Mission Bay and the upstream 
amtinuation of Trinity Inlet are included. 

A l t k q h  other data are included, this study focl~ses on aspects of the 
fauna and flora of the Cairns Harlxxlr that are related to local cannercial 
and local recreational fisheries. It is within these tenns of reference 
that the research has been conducted. 

'Ihe work included in this report was unftertaken by the pleensland 
Department of Primary Industries, Fisheries Research Branch and 
Hollingmrth Cansultants. 'Ihe @PI'S major research facility in Cairns is 
the Northern Fisheries Research Centre. 'Ihis Centre is well known within 
the scientific d t y  and fisking industry as a centre for juvenile 
prawn and seagrass research aimed a t  the lq-tenn conservation and 
management of the fishery resmrce. Research in these fields has been 
undemay a t  the Centre since 1979 and enampasses work carried out in the 
Gulf of Carpentaria, Tbrres Strait and a l q  pleensland's coastline £ r a n  
Kxmb to Fraser Island. 

Hollingmrth Cclnsultants is a firm of amsulting engineers, planners 
and envircgunental scientists with particular w i s e  in the assessnent of 
the envircgunental impact of a wide range of d e v e l w t  projects. Many of 
these projects have included coastal devel-ts in tropical north 
pleensland. 

Infomtion in this report is suLmitted in conjuncticm with the follcwing 
rep* : 

(1 ) Ccrastal Precesses Vol 1 Current and water height recordings 
Vol 2 Bathymetric survey 
Vol 3 Project impact and design criteria 

a. Current and sediment analysis 
b. Extreme water level prediction 
c. Extreme wave climate 
d. Nsrml wave climate 
e. Protective structures 
f .  Mazina wave climate 

(MacDonald Wagner, 1988) 





(2) hvirmmental Assessment 
a. Recreatimal and carmercial fishing 

act iv i t ies  i n  Cairns Harbour and 
Trinity Inlet (Enviz-cnmnkal S c i e n c e  
and Services, 1988). 

b. Migratory waders and other birds m the 
Caim fareshore and implications for  
the Trinity Point hroject (Ehvirmmental 
Science and Semites, 1988). 

c. Overview (Bunt, 1989). 

(3) Geotechnical Engineering Vol 1 F i e l d  investigatim 
V o l  2 Iabratory testing 
Vol 3 Geotechnical model 
V o l  4 Design of reclamaticm 

(Vol 1-3, Hollingswxth Ccmsultants, 1988) . 
(vol 4, MacDcPlald Wagner, 1988). 



3 .I .1 Lease si te  pmfile and sdimmts 

Included in the lease site is approximately 56ha of bare mudflat. ?his is 
divided into h separate m e s .  Qle m e  of atnut 37ha is adjacent to the 
esplanade shore line and regularly expxe5 a t  lw tide. The other 19ha is 
belw Port Datum and borders the shipping channel a t  its outer @e, and 
is divided f m  the exposed mud region by a m e  of algae and seagrasses 
(Fig. 1, Fig. 4a). The mud itself ranges frun h to eleven metres thick 
with a gradient of atnut 11500 (see ampaion report, Geotechnical 
Engineering Vol 1 : Field investigation) (Fig. 4b). The exped  muaflat 
has two distinct mes :  an area that dries canpletely at  lw tide and an 
area that a t  lw tide is crisscmssed with depressim, standing pools of 
water, and drainage channels (Fig. 1 ) .  The 37ha of intertidal 
unvegetated muaflats within the lease site is part of an estimated 6OOha of 
this habitat in  Cairns Hartrxlr. 

A t  times of the year the W l a t  M a t e l y  adjacent to the 
esplanade and extending out up to 250m (part icular ly the area adjacent 
to the carpark at  the eastern end) is covered with a fine encrusting 
yellw-green algal mat (family Xanthphyceae, P s e u d o d i c h o ~ i ~  sp., 
Sectim 3.2 and Ap- 7) .  Saltcouch also occurs a t  times in a narrow 
band (0-15m wide) along the esplanade shore line (Fig. 4a). 

The mudflat sediment is p r e h n h m t l y  clay and fine silt mud in  places 
with fine to medium sand particles, shell fragmdx and sane organic 
mater ia l .  Sand banks overlay a silt clay substrate adjacent to the lease 
site he re  the "Sea Lab" is stationed. Particle size analysis a t  a range 
of depths is detailed i n  Appendix 3.  Except where vegetatim occurs the 
mud is oxygenated for approximtely the surface 5 h .  

Cn me occasion d y ,  a s  a routine analysis ,  single sanp1e.s of the 
surface sediments a t  five sites on the lease si te were tested for the 
presence of heavy metals and psticides. W e  have included data f m  
identical analysis of sediment in coastal waters of the G r e a t  Barrier Reef i 

lagcan (near Fitzroy Island, Cairns) as a anparison and data frun 
vegetatim graiing m the lease site (Table 1). Zhe test laboratory report 
is included in Appendix 4. 

me results idca te  high levels of lead and aldrin in the lease site 
sediment and sane amtamination with dieldrin and mercury. There agpears 
to be no established Australian stadan% for levels in marine muds. The 
results strongly suggest, however, that independently of this study, a 
canprehensive survey should be undertaken of the pollutants in the 
sedim=nts, water and marine l i fe  of Cairns Harkcur. Of £wkher mcern is 
the appeazance of heavy mtals and pesticides in the ccastal. site near 
Fitzroy Island. In Cairns H a r h  sediments, heavy metals and pesticide 
mtaminatian levels and lw oxygen levels make this e n v i r o ~ w t  a harsh 
me for mt animals. It is ps ib le  that sane animals, including 
carmercial and recreational fish a d  prawn species, m y  be acclmniLating 
these pollutants to levels daqercus for human ccatnrmptim. The 
mequences of these alarming mtaminatim levels should be investigated 
mer. 
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!l%Se 1. Analysis of heavy metal and pesticide levels in mud and seagrass 
samples frun Cairns Harkcur and Fitzroy Islad. 

Heavy Metal SITE 

Fi tzmy Is. Esplanade Saltvatar Ck Sealab Saltwater Ck Sealab 
md md md Seagrass Seagrass Seagrass 

M e w r y  
Cadmiun 
Lead 

0.04 ppn 0 . 2 9 ~  0 . 1 8 ~  0.07 p(m 0.m pp 0.04 ppn 

<O.% ppn 4.10 ppn 0.10 pp. <0.01 ppn 0.20 pp 4.01 ppn 

4.40 ppn 0.26 pp 0.18 ppl 4.70 ppn 5.20 pp 7.50 ppn 

Pesticide 

Endrin 
DOT 
DOE 
OW 
TOTAL DOT 
Lindarm 
Metbxychlor 
Dieldrin 
Aldrin 
Benezene Hexachloride 
Oxychlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenezene 

B m p h o s  Ethyl ~0.01 ppn 4.01 ppn <0.01 ppn 4.01 ppn 4.01 ppn 4.01 ppn 
Chlorpyrifos <0.01 ppn 4.01 ppn <0.01 ppn 4.01 ppn <0.01 ppn 47.01 ppn 

Ethion <0.01 ppn <0.01 ppn <O.Ol ppn 4.01 ppn 4.01 ppn 43.01 ppn 

2.4 D <0.01 ppn '0.01 ppn 4.01 ppn 4.01 ppn gO.01ppn 47.01ppn 
2,4,5 T <0.01 ppn <0.01 ppn 4.01 ppn 43.01 ppn 4.01 ppn *0.01 ppn 

The "<" sign demtes that the cancentration in the sample was below 
detectable a m & .  

ppn = parts per million 



Various indicators of water quality were m e d  in the study area. 
Coupled with lcglger term data frcm other studies, these will  provide a 
series of base measurements which define the current s i tua t im and to which 
pt-developnent values could be curpared. 

Water quality was reamred a t  four staticms; three a t  the w t h  of the 
Inlet where salinity and turbidity were neamred near the lease si te ;  and 
me in Smiths meek which is well within the canfines of Trinity Inlet and 
where s a l i n i t y ,  tapratme and turbidity were reamred (Appendix 2). 
Because of the high degree of mixing prduced by wind driven currents and 
waves, only surface samples were collected £ran the shallow water near the 
lease site. Both surface arid b o t h  samples were collected at Smiths Creek 
(adjacent to the Northern Fisheries Research Centre) (See Figs 5a, 5b, 6a, 
6b, 7a and 7b). 

Sanples were collected frun the lease s i t e  and the Smiths Creek site 
fran 20 January 1988 thmgh 30 Novankz 1989. bmger term data collected 
frcm the lease s i t e  and near Hills Creek m a m t h l y  basis between 1980 
and 1987 are also included (Fig. 8) .  

Sdlinity was highly variable in Smiths Creek and much less variable near 
the bottan (Figs 5a and 5b). As would be expected, a l l  of the variability 
was associated with freshwater run-off in the wet seascm. ?he greater 
density of the sea water and reduced mixing in  this area maintained a high 
degree of separation between these water masses. S a l i n i t y  was mre stable 
near the lease site (Figs 5a and 5b) and b c a m =  increasingly so w i t h  the 
m e t  of the south-easterly trade wh3.s and the end of the w e t  season 
arcurd March/April. Unseasanal heavy rainfall i n  Nave 1989 resulted i n  
a reductim in s a l i n i t y  a t  all sites (Fig. 5b). Trends over the entire 
year are shown frcm data collected between 1980 and 1987 (Fig. 8) .  

-ature was d e r a t e l y  variable a t  both surface and tottan s i tes  in  i 

Smiths Creek. T b p x a t u r e s  ranged frcm 32.2% dawn to 25.2% (Figs 6a and 
6b) and tended to decrease w i t h  the approach of the winter mths. lhis 
trend is shown m r e  clearly frun measurements taken between 1980 and 1987 
(Fig. 8) .  Tempratures as low as 21.5% were recorded i n  Cairns Hartour 
surface measurements between 1980 and 1987 (Fig. 8). 

3.1.5 Turbidity 

Turbidity during the wet seascsl was highly variable at both the surface and 
bottan sites of Smiths Creek. Both the variability and level of turbidity 
decreased during the sampling perid with the passing of the wet seasan and 
the ~lset of winter. 

Turbidity as measured near the lease site was generally lower than 
Smiths Creek masurements during the wet season and stabilized atcut me 
m t h  earlier a t  about 10 I?IU (Figs 7a and 7b). 
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Figure 5b. Fortnightly means and ranges of the water salinity.(grams/litre) 
for the Esplanade lease site, Smiths Ck surface site, and the 
Smiths Ck bottom site, 1989. 
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F igure  6.3. F o r t n i g h t l y  means and r a n g e s  o f  t h e  t empera ture  ( O C ) ,  f o r  
t h e  Esplanade  Lease  s i t e ,  S m i t h s  C k  s u r f a c e  s i te ,  and 
t h e  Smi ths  Ck bottom s i t e , 1 9 8 8  
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Figure 6b. Fortnightly means and ranges of the temperature (OC), for the 
Esplanade lease site, Smiths Ck surface site, and the Smiths Ck 
Bottom site, 1989. 
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F igure  7 a .  F o r t n i g h t l y  means and ranges  o f  t h e  t u r b i d i t y  (NTU), f o r  
t h e  Esplanade Lease  site, Smiths  Ck s u r f a c e  site, and t h e  
Smiths  Ck bottom s i te ,  1988.  The i n l e t  was dredged between 
3 J u l y  and 2 6  J u l y  1988 .  
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Figure 7b. Fortnightly means and ranges of the turbidity (NTU)  for the 
Esplanade Lease Site, Smiths Ck surface site and the Smiths 
Ck bottom site, 1989 
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Figure 8. Averages and ranges of surface salinity and temperatures, 
measured in Cairns Harbour between 1980 and 1987. 



3.1.6 Water quality - generdl 

Althqh the perid investigated w a s  too short to establish a 
canprehensive profile of the water mass of Cairns Harbour, it is possible 
to draw sane mclusims of relevance to the proposed developnent of the 
lease site. 

Cairns l ia rbur  is a highly variable envimmmt in terms of sa l in i ty ,  
taperatme a d  t m i d i t y .  ?his variability is brought atout by the 
"mnflicting" influences of a regular seawater influx and egress resulting 
f m  tidal action, and seascnal but w e n t l y  transitory (because the 
estuary is 4 1 )  inputs of turbid fresh water run-off. 

Organism which inhibit use the Ca i rns  Hartour are l i k e l y  to be 
rather tolerant of the highly variable nature of their envinmunent. 'Ihey 
w i l l ,  however, have upper lower physiological limits beyond which 
growth and behavicur may be affected or their very existence threatened 
(Sectim 3.2). 

Of potentially greater importance to the marine l i fe  are changes in 
water q u a l i t y  caused by pollution. The introduction of chemicals foreign 
to natural marine envircmmmts can cause damage in even very d l  
quantities. The grcuring conem over very low levels of t r h t y l  tin (used 
in sane antifouling paints on boats) is a case in point. Water pmp& 
mtinely £ran Smith's Creek for fish hatchery purposes is high eraugh in 
tributyl tin to be implicated in chronic poisoning of captive bnmwdi a t  
the Northern Fisheries Research Centre (2Lppendix 5) .  

A cme-off analysis of bacterial levels in the seagrass and in the 
water overlying the lease site a t  high tide (19-12-88) revealed very high 
coliform counts and several marine fish patkqens (Fppendix 6 ) .  Ms 
contamination may be locdlized but its -ce needs further investigation. 



3.2.1 General 

Nearshore and estuarine seagrass and algal vegetated areas are imp3rtant 
habitats for mrmercial penaeid pram (Coles & a., 198%) and for 
juvenile fish (--re & &. , 1984). Seagrass and algae probably 
increase the abundance of estuarine fauna by increasing the anplexity of 
the habitat and add to the natural productivity (Heck and Orth, 1980). 

Seagrasses provide habitat a d  fccd .scurces for animals '(hoth directly 
and indirectly), reduce current flow and enhance substrate developnent. 
Seagrass roots bind the sediment and reduce erosion, preserving the 
sedinwt microf lora. 

The 13 seagrass species found cm Q~eensland's east coast represent 
nearly a quarter of the world's seagrass species ((Soles & &. , 1987b). 
lhose found in the inshore and estuarine regians of the Cairn Harbour are 
generally species able to withstand fluctuatims in the physical and 
chemical nature of the water and able to w l d z e  unstable muddy 
substrates. ?he intertidal seagrasses of Cairns Harbour are interspersed 
with stands of a Caul- algae. There is very little informtion 
available an the rule algae play in cxlr tropical ccrastal marine 
envircplment. As the Caulem algae stands occur only in wnjunction with 
seagrasses they are included with the seagrasses in this discsussion. 

Mapping of the seagrass and algal beds was performed twice during the 
curse of this study. The first measurement in 1987 used mainly aerial 
photographs for determining the extent of the beds and was backed up by 
field abservatians. These provided a base for canparison with older aerial 
photographs to determine historical changes. Aerial photographs were d y  
available only for the area of Cairns Harbour between Ellie Point and 
Bessie Point and for Mission Bay. The second survey was in 1988 and was 
based on detailed diver records and profile m?amrements made in the field, 
and included all of Cairns Hartxxlr and Missicn Bay. 

3.2.2 Mapping of seagrasses from aerial photographs 
(-y/rn ., Lh) 

Figure 9 shows the extent of intertidal naJdflats and seagrass beds between 
Ellie Point and Bessie Point based cm wlcur aerial photography taken in 
July 1987. At the t h  the photographs were taken the tide ranged fran 
0.5m to 0.8m. the to the highly turbid waters in Cairn Harbour at that 
time, it was impossible to map the full extent of intertidal seagrass 
cover. An indicaticm of the seaward extent of intertidal seagrass was 
obtained by cmducting a field survey during the extram spring tides of 
Auaust 1987 when low water mark was below O.Om. The seaward extent of the 
intertidal seagrass approximated the O.Om contour (Fig. 9). A full 
bathymetric survey was performed in April 1988 to produce detailed wntour 
information (see rrmpanim =PO*) . 

At several field sites established during the August 1987 survey, 
seagrass cover extended down to a depth of between 0.25-0.5m below Port 
Datum. (Detailed dive surveys by QDPI in February and June 1988 (Fig. 15 
Section 3.2.3) placed the lower range of seagrasses at 3.7m below Port 







Datum althmgh only one seagrass species (Halme ~ i n i f o l i a )  reaches this 
1- depth). Tke mt extensive seagrass meadows in subtidal waters 
between El l ie  Point and Bessie Point in 1987 were off Bessie Point, east  
of the shipping channel. 'Ihe daninant seagrass species i n  this region was 
Halcdule pinifolia which forred pure stands. Halcdule pinifolia also 
occurred subtidally along the western side of Trinity Bay between Minnie 
Street and Ellie Point i n  b th  sandy and muddy substrates. Halcuhila 
walis extended to a depth of 0.25-0.5m belm Port Datum i n  the vicinity 
of the Trinity Point Developnent lease s i t e .  The distribution of this 
seagrass hmever was patchy and W v i d u a S  specimens were small. 

In an attempt to quantify abmdance, three categories of seagrass have 
been mapped from aer ia l  phokcgraphs based on percentage cover (Fig. 9) of 
the sediment surface. 

'Ihe most luxuriant seagrass beds categorised as dense occurred a t  the 
four locatians of El l ie  Point to L i t t l e  Barro~l  River, L i t t l e  Eamm River 
to Saltwater Creek, offshore fran Grave Street to Florence Street,  and off 
Bessie Point. Tke total area of these dense beds between Ellie Point and 
Bessie Point, maimed seaward to approximately 0.5m above Port Datum, was 
about 177ha. 

While the August 1987 f ie ld  measurement (Fig. 9) shcrired that seagrass 
oxmsed  at 0 .Om and in sane places to 0.5m belm Datum, a t  l ea s t  another 
167ha of seagrass could be expected to occur between the -0.5m contour 
level  and the 0. Om mtcnir. 0. Om was the deepest seagrass could be mapped 
fran the 1987 photographs. Areas of subneryed dense seagrass visible i n  
the 1987 p b m p h s  and mapping fran 1952, 1971 and 1974 aer ia l  
~ ~ p h s  (see Figs. 10, 11 and 12, see also Appendix 8)  indicated that  a 
continuous band of dense seagrass may have occurrrd below the O.Om level 
between Saltwater Creek and offshore fran Grave Street.  Thus a t  least 
l O O h a  of dense seagrass may have been present i n  the Cairns Harfxxlr 
(between Ell ie Point and Bessie Point) between -0.5m and 0. Om mntours i n  
1987. 

Sparse and mid-dense seagrass beds are characterised by patchy 
seagrass cover arrongst bare mud o r  sand. 'Ihese sparser beds generally 
occumed ladward of the denser beds. The 1987 aerial rjbotcgz~phs also r / 
indicated the presence of subneryed sparse seaqrass i n  tidal f l a t s  between 
Gatton Street and MacKenzie Street. 

Bare mdfla ts  characterise the upperm3st in te r t ida l  areas which are 
expsed daily. A ccslspicuous algal mat covered the mud between L i t t l e  
Eamm River and Saltwater Creek and offshore areas between UpYard Street 
and Shields Street, and probably results from receiving drainage runoff 
rich in nutrients. 

Isolated clmps of seagrass cccumed i n  small depressions and drainage 
channels in the mudflats between Saltwater Creek and Shields Street,  and 
the shipping chamel and Bessie Point. These isolated clumps represent the 
landward extent of seagrass. 

Mis s i cn  Bay 

The extent of exposed intert idal  seagrass beds in Mission Bay was also 
mzasmed from July 1987 aerial photography. Again it was impossible to map 
seagrass much beyond the level of the t ide  at  the t h  of the aerial 
photqraphs due to vis ibi l i ty  through the turbid water. Tke area of 









v i s ib le  dense seagrass cover i n  Mission Bay was estimated fmn aerial 
*tographs to be 206ha. 

Lease Site  

Mid-dense seagrass (10-50% cover) w i t h i n  the Trini ty Point Developnent 
lease site in 1987 was estimated from a e r i a l  photqraphs to be 12.7ha. 
Dense seagrass (50-100% cover) within the Trini ty Point Developnent site 
was estimated as 22.0ha. 

3.2.3 Diyer ekhmtes and field surveys of sea~pass - 1988 (QIPI) 

Eight species of seagrass were collected in the Cairns Hartxrur by divers 
on survey transects and by mllecticm at low t i d e  (Fig. 13).  A shallow 
water seagrass mimic, the algae Caulema sertularioides,  was found in a lga l  
beds ammgst prexkmimntly seagrass a m n m i t i e s .  It Wsesses features 
similar to b e  of sane seagrass species and quite di f ferent  f m  the 
algal mat ( ~ s e ~ i c h o t a n s s i &  sp. found covering much of the m e d  
mud f l a t s  in the Cairns Harfxxlr. 

Of the spzimens collected, Zostera caprimmi was the mst camrm, 
being found i n  22 of the 59 sample sites that contained seagrasses (Fig. 
14).  The depth range of the seagrass species werlappad. A l l  of the 
seagrass species found in the Cairns H a r k  were also fourad on the lease 
site. The o n l y  species that was found in deeper water i n  the Cairns 
HazSxxlr was Hala3.de pinifol ia ,  a pioneering seagrass oamon to estuaries  
and often a s s x i a t e d  w i t h  prawn nursery grounds (Fig. 15) .  

While a l l  but the thin form of Halcdule uninelvis ccmrred at depths 
above Cairns Port Datum, Zostera c a p r i m m i  w e d  to be the mt 
res i s t an t  to exposure and was found as much as 1 .Om a b v e  Port Datum. 

Seagrasses in the Cairns Harkmr were mre restricted i n  depth range 
than at any other 1ocaticm.s surveyed a l q  the tropical eastern meensland 
coast (Coles & &., 198733). Cairns Harjxxlr seagrasses ranged from 1 . h  
a b v e  Port Datum to a maxinarm depth of 3.7m helm For t  Datum. *ese same 
species occupied a depth range f m  0. Om to 10. Om below mean sea level  a t  
other sites a l q  the mast (Coles & a., 198713). It is l ike ly  that the 

- 
re- f o r  this difference in depth range is the reduced l i g h t  levels  at  
depth in Cairns Harbur due to turbidity.  

Zhe total areas of seagrass cover were recnrded i n  February and March 
1988 by diving and by recording the presence or absence of seagrass on the 
kotkan (Appendix 2) .  Distribution maps prepared using these methods were 
ver i f ied  by re-examining s u b t i d a l  axeas i n  June 1988 and by low level  
&ervaticn f m n  a helicopter in May 1988. 

Using divers to check f o r  presence of seagrass, the areas of seagrass 
cover cn the lease site, in Cairns H a r m  and in Mission Bay were 
estimated (Table 2) .  ?his was canpared w i t h  estimates of seagrass areas 
be- Townsville and Cape York made by QDPI using similar methods (Coles 
et a., 1987a; Coles & a., 1987b). The lease site seagrasses were 0.04% - 
of the estimated total area of 69 398ha of seagrass between Tavnmille and 
Cape York. Cairns H a r k  seagrasses were 0.7% of this total and Cairns 
Harfxxv and Mission Bay together were 1.3% of the total area. Seagrass 
areas in the Cairns H a r b w  estimated by divers to have 10% or greater 
cover of the kotkan in 1988 are in Figure 16. 
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Figurel4. The number of sites at which each seagrass species was 
found in Cairns Harbour. 
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Figure 15. Depth range  of s e a g r a s s  s p e c i e s i n  C a i r n s  Harbour.  





Tahle 2. Estimates based on @PI surveys of seagrass areas for Cairns 
Harf>au: and the coastal region between ?bwnsville and Cape York. Only 
areas with seagrass bttan cover between 10% and 100% are considered. 

bxation a= (ha) S=KT=S~ Cover 

% of % Of Cairns % Of 
Cairns Hartxxlr + Missim Bay 'Ibwnsville 

to Cape York 

Lease Site 

Esplanade 

Ellie Point 99 

N m h r  18 Lead 36 

Bessie Point 21 

Bessie Point - 209 
False Cape 



3.2.4 Dkassicn of ph0bpzqh.i~ and d i w  surveys of seagmss 

There are d l  differences in areas calculated fran aerial photographs 
taken in 1987 and those calculated fran diver surveys in 1988. Three 
factors m t r h t e  to this: 

a. Natural year-byear variations in seagrass cwer have resulted 
in slightly different total areas. 

b. Seagrass and algal mats, and discolaxed muddy areas are 
difficult to distinguish using high altitude aerial 
p h o ~ p h s .  

c. Diving surveys included saw? intertidal seagrasses not included 
in aerial pho-aph analysis. This is particularly so for 
Bessie Point to False Cape (not included in aerial phokqaphs) 
and in Mission Bay. 

In calculating areas for seagrass prawn nursery grounds we have 
included all but the areas of isolated seagrass plants (<lo% cover). We 
have used QDPI 1988 estimates in Cairns Harhr and QDPI and Hollingmrth 
data for seagrasses in Mission Bay. 

Both the 1987 and 1988 surveys suggest m t  seagrasses are found 
between one metre W e  Cairns Part Datum to 0.5m Mud the mrt I3atum. 
H a l d e  pinifolia is found dam to 3.7m but cmly outside False Cape where 
the water is less turbid. 

While it is easy to understam3 why seagrasses are limited in their 
upper depth range by expasure and dehydration, the factors a c h  m t m l  
the deeper end of their distributicm are more cmplex. Coles et &. 
(198%) have shown that m t  tropical seagrasses have maximum densities 
bebeen two and six metres belm mean sea level. lhey also suggest that 
depth limitation is likely to be a consequence of photosynthetic 
requirements. W i d  coastal waters quickly filter out sunlight so that 
photosynthetic activity may cmly occur occasicmally or cmly at the lawer 
tidal levels. 'Ihe results of Greenway's mrk (Section 3.2.6) dammstrated 
that photosynthesis fell away quickly for seagrass in Cairns Harfxxlr as 
light intensity was reduced. Light levels of about 100u~/m~/sec probably 
represent the limit for photosynthesis detectable by seagrass species. 

The restricted maximum depths of the Cairns Harhr seagrasses 
indicate that turbidity levels are likely to be high and susbined for 
longer periods of time. lhis m i t i c m  is -istent with high levels of 
turbidity caused by tidal activity in a muddy tropical mangrove estuary in 
a high rain£all area. It can also be aggravated indirectly by 
agricultural activities within the estuary's catchment, and directly by 
dredging and reclamation mrks within the Cairns H x k u r  because both of 
these processes are likely to increase turbidity. If silty agricultural 
run-off or dredging and reclamaticm activities occur at a time when the 
estuary wxld normally have been less turbid, then the long-tenn 
photosynthetic production of the seagrasses is likely to be reduced. With 
time, the deepest beds will be unable to meet their metablic requirements 
and will be lost. 'Ihe width of the seagrass strip will becane n a n a e r .  

The impact of dredging and reclamaticm works on seagrass productivity 
could be reduced by w-ordinating these activities with the seasadly high 



pericds of turbidity which coincide with the wettest mmths of the year 
(Section 3.1.5). 

3.2.5 Sea-, biauass anl shoot density (QDPI) 

Ihe seagrass species were identified and the bianass quantified for the 
Cairns H a r k .  ?his information was collected to: (i) canpare values 
f d  on the lease site with those elsewhere in Caims Harbour; and (ii) to 
canpare values fourid in the Caims Harbour with those found elsewhere on 
the eastern Qu-land mast. The metkilology of seagrass collection and 
analysis is set cut in Appendix 2. 

Sho3t density and abve gram3 bianass are t m  measures of the spatial 
canplexity of a seagrass annnmity and consequently of the availability of 
shelter and fccd for the number of species that use seagrass as a habitat. 

Shoot density in Cairns Harbour ranged up to a maxirmrm of 4 798 
ShD3t.s per square metre of b o t h  for Haldule Dinifolia (Fig. 17). flaoot 
density on the lease site reached a maxirmrm of 1 416 for Zostera capricomi 
in a square metre of httan. 

The largest bianass recorded was for Zostera ca~ricorni with 78.89 dry 
weight of stems and leaves per square metre of httan. The largest bianass 
recorded within the lease site was 54.59 dry weight of stems and leaves per 
square mtre, also of Zostera ca~ricmi. 

These bi-s figures are amxqst the largest that have been 
previously recorded in tropical Queensland coastal waters (Coles & &. , 
1987a and 198713). The implication is that the seagrass beds with the 
greatest abve gram3 bianasses are living well within their range of 
limiting canditians and were graiing well for sane time prior to the time 
of sampling. 

Similarly, shoot density within Cairns Harkcur was high when mnpared 
with samples collected by Coles & a. (1987a ad 198733) £run other sites 
slag the tropical Queensland a t .  

Figure 17 also shaws the belcw gram3 bianass. ?his measure is also 
indicative of the v i p  of the seagrass mxnnunity ad is directly related 
to the ability of the seagrass to bind and stabilize the substrate. 
Zostera caprimmi had the greatest belcw ground bianass. It m e d  in 
the greatest number of sample sites and, with the exception of Halaiule 
pinifolia, had the greatest depth range (Fig. 15). 

aoducticn masurments for ShD3t.s of ZOStera ca~ricomi, lhalassia 
hemorichii and Cvmcdocea serrulata were abtained between 17 and 22 January 
1988 using in situ marking techdyes. Eight statians were selected (Fig. 
18) ad at each statim a 0.063m quadrat was marked off. The blades of 
20-50 shmts within each quadrat were marked at the base (blade-sheath 
junction) either with a metal staple or a hole. After three to five days 
the shoots within each quadrat were harvested and the new grcwth (ie. 
between blade base and staple or hole) over that period masurd. The 
nunker of shoots in each 0.063m2 quadrat was counted then an estimate of 
production per square metre was calculated (Table 3). 



F i g u r e  17.  Shoot  d e n s i t y ,  above ground biomass 
below ground biomass f o r  s e a g r a s s  s p e c i e s  i n  
C a i r n s  Harbour.  
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I C A I R N S  H A R B O U R  i 



mble 3. Seagrass shwt production in Cairns Hartxw (marking technique 
January 1 988) . 

Gews Dry w t  increase No. of shoots Estimated 

(w)/shoot/day per dry 
X + S D  0.063 m2 quadrat d m Z  

1 - Isolated c l u w  exposed a t  Zostera 
0.% t ide  level 

2 - In drainage channel exposed Zostera 
a t  0.96 t i de  level 

3 - In t ida l  pool, exposed a t  Zostera 
0.9% t ide  level 

3a - In t ida l  pool, exposed a t  Thalassia 
0.9% t i de  level 

4 - In  t ida l  pool, exposed a t  Thalassia 

0.90m t ide  level 

5 - In t ida l  pool, exposed a t  Thalassia 

0.8% t ide  level 

6 - In t ida l  pool, exposed a t  Thalassia 

0.8% t ide  level Zostera 

7 - Exposed a t  0.8% t i de  level: Thalassia 
sandy substrata C d o c e a  

8 - In t ida l  pml,  exposed a t  Cvnodocea 

0.77m t ide  level Zostera 



In addition, production measurements for shwts of mtera ca~ricorni, 
?hdLassia hemprichii, and Cvrrrdocea serrulata were determined under 
different light intensities by the lacunal gas discharge rnethcd (Roberts 
and Mriarty, 1987). Shmts were subjected to varying light intensities in 
the field and the anrxmt of gas discharged, which is a measure of 
photosynthesis (Roberts and Mriarty, 1987), was plotted against 
irradiance. Figures 19a, 19b and 19c are the resultant photosynthetic 
saturation curves for Zostera capricomi, m e a  s d a t a  and Wassia 
hemprichii respectively. ?hey indicate the relationship between 
photosynthetic activity (lacunal gas-ml/hr/shmt) and increasing light 
intensity (irradiance - uE/m2/s). 

Table 4 gives irradiance values record& imnediately above the 
seagrass at Station 4 with a falling tide on a sunny day. With ccntplete 
cloud cwer, however, irradiance values above the seagrass were redud by 
as much as 90%. 

These irradiance values serve to illustrate hcw little light is 
reaching the seagrass, nevertheless the dry weight production values 
abtained show that these seagrasses must be able to pbtosynthesise under 
very low light intensities. This is verified by Figures 19a, 19b and 19c 
which show that the photosynthetic saturation point for all three species 
is around 150 uE/m2/sec. Shoots would receive higher irradiance only when 
exposed at Z m  tide. 

The densest stand of Wassia hemprichii cuxured in bottan 
depressions which at low tide become pools of clear water. Thus mximm 
photosynthetic activity would be expected to axw in these pools. 
?halassia hemprichii production values given in Table 3 are fmn shoots in 
tidal pools. 

Leaf production rates were highly variable and would be expected to 
change both seasmally and with different tidal reg-. Cartxm prcduction 
figures are within the ranges found for other species of the same genera in 
tropical and &tropical regions (McRoy and Mb.lillan, 1977) . 

Direct measurements of algal pnductivity were not obtained for Cairns 
Harbour due to sapling difficulties. Data are available (altkqh limited 
in quantity and quality) for caparable nearshore, tropical marine algae 
beds. Figures range fmn less than 30g to more than 4009 of carbn/m2/year 
(Flmt, 1982). Figures of anxmd 0.539 of ca&m/m2/day are canon (Qasim, 
1973). Bmt (1982) recorded &tidal mi-algae prductivity in a 
Florida estuary cc-le to Cairns Hartxxlr at a range of 0.01 - 3.lg of 
cakm/m2/day. 

3.2.7 a d  spatial  am^ in sxgrass distrilxticn ;r'lrrrr a 
transed (QDPI) 

&asmal changes were expxted in the extent and b i w s  of Cairns Harkcur 
seagrass. To fully describe the seagrass camunities sane quantification 
of the changes is necessary. 

A 5 M  transect was marked cut on the lease site and photcgraphs of two 
0. 25m2 quadrats side by side were taken at 5.M intervals. ihe nmhzr of 
shoots of seagrass in each quadrat was m t e d  and the means and ranges 
were plotted (Fig. 20). The five mths analysed show an increase in the 
n m h r  of shoots between March 1988 and July 1988, followed by a decline 
during and after the 1989 wet season. 
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Figure 19. Photosynthetic Saturation Curves for (a) Zostera 
capricorni; (b) Cymodocea serrulata; (c) Thalassia hemphrichii; 
based on lacuna1 g a s  transport rates at given irradiance values. 
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W e  4. Irradiance imnediately h e  seagrass bed in Cairns 
Harm (Stat ian 4; sunny day over a 20 minute p e r i d ) .  

Time of day Depth of w a t e r  (m) Irradiance 
18.01.88 above seagrass u ~ / m ~ / s e c .  
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Analysis of aerial pho- taken in October 1989 suggest that seagrass 
cover and density has increased on the lease site and density is new at 
July 1988 levels. It is likely that there is a marked wet seascm- 
season cbrqe in seagrass cover and density and possibly in species 
canposition. ?here is very little recorded data a seasmd charige of 
tropical Australian seagrasses and mre extensive research is required to 
determine levels of natural change. 



3.3 l-?ahe fauna of the cairns Hartxxn (@PI) 

Data on fauna were collected to establish, in a quantitative manner, the 
w e d l  importance and relative cantribution of the W l a t s  and seagrass 
beds of the Cairns lhrbznx and of the Trinity Point Develapnent lease site. 
Molluscs, W D ~  and other non-ccmmrcial crustacea etc. were collected in 
me-off sampling progr-. The methdolcgy by which this was achieved is 
set out in Appendix 2. Other fauna, eg. birds, found on the Cairns Hartxxlr 
foreshore are discussed in a canpanion report (Envircxm?ntal Assessnent). 

Mty-three species of penaeid prawns have been £ 4  in the Cairns 
Harbour and Trinity Inlet region. Nine of these species are e e t e d  
carmercially (Table 5). The landed value of the east coast Queemland 
prawn fishery is mrth in excess of 100 million dollars each year to the 
Queensland econany (Coles & & . , 1987a) . 

Eight of these carmercially valuable species are ccnnkmly found in 
estuaries during their early jwenile phase. Their life cycles, which are 
mtly estuary dependent, have a similar pattern (Fig. 21). pilults spawn 
offshore on the fishing grcxnads giving rise to very large nunhrs of eggs. 
These hatch, probably in less than 24 hours, and develop through a series 
of planktonic stages which are carried to inshore areas by wind-driven and 
tidal currents. In these shallaw inshore and often seagrass-covered 
nursery gramis, they settle out on the kottan and grav until, as larger 
jweniles, they begin to m e  back into the fishery. Q-I the east coast of 
north Queensland, this life cycle takes approximately one year. 

Of the species which appear to be highly dependent on the presence of 
seagrasses during their juvenile phase, the m t  can rm and ecxmanically 
valuable as adults in the camaxial fishery of the Cairns region are the 
tiger prawns Penaeus esculentus and Penaeus semisulcatus, and the endea- 
prawn Metar eus endea-i. 

'Ihe other major inshore ccmnercial prawn species is the banana prawn 
Penaeus mercruiensis. The banana prawn jweniles were generally found on 
bare mu3 substrates associated with mangrave fringed estuaries between 
1980 and 1987, and are rarely folrnd arrnngst seagrass. 

Of the 23 penaeid prawn species previously recorded in QDPI studies of 
the Cairns Hartour, 14 were f d  in samples taken between Nove&x 1987 
and N o v a k r  1988 (Table 5). ?he species mast .soght after by the east 
coast trawl fishery, the tm tiger prawns and the endea- prawn, were the 
mast almdant of the penaeids caught in the Cairns Harfxxlr (Table 14). All 
of these prawns were jweniles, mnfinning that the adults had followed the 
generalized life cycle presented in Figure 21 and had w e d  offshore and 
into the fishery. The range of sizes for these three species (Fig. 22) 
shcws that the majority had carapace lengths (C.L. ) of less than 1 Omn. 

The tiger prawns and endea- prawns are accepted by -tic markets 
in the size range 19-26mn C.L. and for export above 26mn C.L., all well 
abave the sizes of prawns taken during the Cairns H a r b x ~  sampling. 

There were differences in species mqmsition and significant 
differences in abundance depending on substrate type (Table 6). There were 
significant differences between the nunber of prawns caught on seagrasses 
on the lease site and on other seagrasses in Cairns Harkm (Kruskal-Wallis 



Table 5. Species of penaeid prawns and the number caught in beam lrawl samples In the Cairns Harbour and Trlnity 

inlet between 1980 and 1989. 

Species Total Total Total 

number number number 

Common Name Scientific Name (414 trawls) (64 trawls) (96 trawls) 

1980 - 1987 Nov. 1987 - Nov. 1988 k I968 - k 198j 

Brown tiger prawn Penaeus esculentus * 2153 

Grooved tiger prawn Penaeus semlsulcafus 1759 

Western king prawn Penaeus iatisuicafus * 44 

~anana prawn Penaeus rnerguiensis * 19 

Leader prawn Penaeus monodon * 6 

Red spot klng prawn Penaeus iongistylos * 3" 

Red legged banana prawn Penasus indicus 2** 

True endeavour prawn Metapenaeus endeamurl 2307 

York prawn Metapenaew eboracensis 713 

Red endeavour prawn Metapenaeus ensis * 269 

Western school prawn Metapenaeus dalii 74** 

Greasyback prawn Metapenaeus bennenae 46** 

Brown rough prawn Trachypenaeus fulvus 246 

Hardback prawn Trachypenaeus anchoralis 11 

Southern rough prawn Trachypenaeus cuM'mstrus 

Coral prawn Metapenaeopsls novaeguineae 15 

Southern velvet prawn Metapenaeopsis palmensis 12 

Coral prawn Metapenaeopsis rosea 1 

Orange prawn Arvpopenaeus formosus 6 

Periswpe prawn Arvpopenaeus sfenodactyius 1 

Coral prawn ~arapenaeopsis coguia 1 

Smoothshell prawn Parapenaeopsis teneNa 

Total 7725 

* Species of major economic importance in Northern Australia 

'* Identification uncertain due to small size 
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Penaeus sernisulcatus 

Metapenaeus endeavour1 

3 - 5 5 -  10 
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F i g u r e  2 2 .  S i z e  range  of t h e  t h r e e  most common 
commercial s p e c i e s  of prawns found i n  
C a i r n s  Harbour.  D a t a a r e  from 1980 t o  1987.  



Pt0.05) (Siegel, 1956). The n m b r  of cmmtxrially important prawns was 
not significantly different between seagrass vegetated areas and Caulerpa 
algae and seagrass vegetated areas. Bare mu3 substrates m r t e d  the 
smallest n m b r s  of mrmercially valuable prawns. The n m b r  of prawns 
folrnd in these samples is larger than expected. Previous research (Coles 
and Lee Long, 1985) showed very low n&s of cannercial prawn species on 
rim-vegetated bttans. It is likely that the trawls over bare mud 
substrates include prawns w i n g  off the adjacent seagrass beds. 

Density m.?aur-ts of prawns on the lease s i t e  gave a total density 
for the Mree main mrmercial species of 23 143 prawns per hectare of 
bttan. Density estimates were q l e t e d  on the 29 April 1988 a t  a time 
follckiing the peak in mximm density of jwenile prawns in Cairns Harhur 
(Fig. 23b). 

The maximum density of prawns recorded on the lease s i t e  during 
sampling by the QDPI (1980 - 1988) s k w s  greater densities have been 
recorded in the past for k & a h  tiger prawns and mdeavcur prawns (Table 7) .  
It should be noted that those prawns were younger than the prawns sampled 
during this survey. Althcugh their n&s were greater, low survival 
rates mean that fewer of the y q e r  prawns actually reach maturity. In 
terms of the n m b r  of mrmercial jwenile prawns caught, Cairns Harfxxlr is 
-st the mt prcductive of the luwm seagrass nursery of the 
north-eastern Q.~eensland coast (Table 8). 

The banana prawn Penaeus m i e n s i s  canprises an important fishery in 
coastal. waters near Cairns for several months each year. It is luwm to 
penetrate wel l  upstream in estuaries and to be found on bare mud substrates 
adjacent to mangrove forests (Staples & a., 1985). It is poorly 
represented in  our samples (Table 5). 

3.3.2 'Ihe ammzxhl  value of Cairns Fbdxmr pxawns 

The prcductivity of a nursery ground in terms of eventual carmercial prawns 
t o  the industry m y  not be directly related to the peak n m b r  of jwenile 
prawns found during surveys. Natural mor ta l i ty  of jwenile prawns wcdd be 
w t e d  to increase as prawn density approaches peak values. ?his is not 
surprising since many prawns may be unable to find optimum protection fran r 
predation and because other biological re.smrces, of which my serve 
as f d  for the prawns, are likely to be very limited. 

The difference in the density of penaeid prawns between samples taken 
fmn seagrass on the Tr in i t y  Point Developnent lease s i t e  and seagrass 
elsewhere in  the ixukcur probably results fmn the range of sites included. 
The samples on the lease site are all fran dense or mid-dense seagrass beds 
on a nolddy substrate. Seagrass sites sampled elsewhere in the harkur 
include areas of sparser seagrasses in  deeper water and sandy substrates. 

Tb estimate the value to the carmercial prawn fishery of prawns living 
in  seagrasses in the Cairns Hartour, a rmrputer &el was developed based 
on a standard v m  Bertalanffy growth &el (Bertalanffy, 1938). ?his &el 
inaxpra tes  fran each month the n m b r  of jwenile prawns that had settled 
on the seagrass beds since the previous nonths' samples. These prams are 
allowed to grow in the mdel a t  rates based on published and measured 
estimates for each species and each sex (Appendix 10). A s  growth occurs, 
size dependent rates of natural and fishing mortalities are applied 
(Appendix 10). Prawns caught by the fishing indusw are given a size 
dependent value based on a purchase price quoted by Cairns processors in 



W e  6. Penaeid pram caught cm different substrate types within ard 
outside the Tr in i t y  Point Developllent lease site. 

K m h r  Substrate Cunnercia1 species Total n m b r  Average 
of of individuals nunbx/ 

trawls trawl 
(751112) 

8 Seagrass- Penaeus esculentus 103 12.9 
lease Penaeus sdsulcatus 347 43.4 
site Metapmeus endeavouri 97 12.1 

Metapmeus ensis 1 0.1 
Penaeus merguiensis 1 0.1 

- - 
Ibtal 549 68.6 

10 Seagrass- Penaeus esculentus 24 2.4 
off lease Penaeus sdsulcatus 117 11.7 
site Metapmeus endeavouri 52 5.2 

Metapenaeus ensis 32 3.2 
Penaeus merguiensis 2 0.2 

2 Algae * Penaeus esculentus 16 8.0 
Penaeus semisulcatus 84 42.0 
Metapmeus endeavouri 145 72.5 
Metapmeus ensis 4 2.0 

- - 
mtal 249 124.5 

10 b i d  ++ Penaeus esculentus 1 0.1 
adjacent Penaeus semisulcatus 50 5.0 
to sea- Metapmeus endeavouri 26 2.6 
grass beds Metapmeus ensis 10 1 .O 
-sub tidal Penaeus latisulcatus 1 0.1 

Penaeus merguiensis 1 0.1 

5 Won Penaeus esculentus 34 6.0 
lease Penaeus semisulcatus 10 2.0 
site- Metapmeus endea-i 1 0.2 
intertidal Metapmeus ensis 5 1 .O 

- 
'Ibtal 50 1 5 3  

* Caul- algae found within seagrass beds cm lease site. 
++ Both lease and off-lease sites included. 



W e  7. Maxinarm density of jwenile prawn per hectare in samples fmn 
Cairns Hartxxlr seagrass beds taken between 1980 and 1988. 

Species Density D a t e  of 
(nutnber) ccamence 

Penaeus e s d e n t u s  (brown t i g e r )  18 400 January 1986 

Penaeus sdsulcatus (gnmved t i g e r )  13 803 April 1988 

M e t a w e u s  endeavouri (endeavour) 9 200 May 1986 

Table 8. Dis t r ibu t im  and n m h r  of jwenile carmercial. penaeid prawns 
occufiing per hour of beam trawling wer seagrass beds, ampring Cairns 
Hartxxlr w i t h  other seagrass beds m pleensland's eastern coast. 

After C o l a  & a. (1987b) 



April 1988. A closure to trawling occurs i n  north (&-land mastdl 
waters in January and February and the nodel incorporates t h i s  w i t h  zero 
fishing m r t a l i t y  fo r  these mths. Pram that se t t l ed  in the last mtks 
of the twelve mth sampling period and still survive, are carried through 
f o r  a £urther 12 mths w i t h  no new recruits and the value added on. For 
example, catch values in April (Pppendix 10) are those surviving f m  March 
(the bottan l i n e  of Table 9) .  D e t a i l s  of the nodel and the parameters are 
given i n  Appendix 10. A p g e d i x  10 lists for  each mth estimated fishing 
effor t ,  the n& of p r a m  remaining, fenale to male ratio, new recrui ts  
on the seagrass beds of Cairns Hartxur ,  deaths ascribed to natural and 
fishing rmrtality, clmailative and incr-tal catch value, catch weight, 
average weight and value of each prawn, and the proportion of fishing and 
natural mxta l i ty .  Dol la r  values are fo r  a hectare of prawn nursery 
m. 

'Ihe nodel was re-run to estimate the value to the fishing industry of 
p r a m  on bare in te r t ida l  nnxiflats i n  the Cairns Harbour. M t h l y  data f o r  
rrrudflats were not collected. Values fo r  the nodel were generated by 
assunkg the seagrass-bare mud prqmrtion of ccmparative trawls (Table 6) 
remined constant thrcughout the year. 'Ihe r e s u l t s  of the nodel 
calculations are i n  W i x  10). 'Ihe value to the fishing industry of the 
Cairns Harkax prawn nursery gmmds is collated i n  Table 9. Banana p r a m  
are not included i n  these calculations. ?his species is f d  i n  mangrove 
bordered areas and was not w e l l  represented in our Esplanade and Cairns 
Harfxxlr samples. Banana p r a m  are £and  in Trinity Inlet i n  large 
n&s at certain times of the year and are targeted by t r a w l e r  fishermen 
in a specif ic  daytime t r a w l  fishing. Data used to calculate the value of 
p r a m  were collected each m t h  between Novenker 1987 and Nwenker 1988. 
'Ihe msnthly sampling sites represent the densest level  of seagrass cover 
f d  on the lease site and i n  Cairn Harfxxlr. We have assumed for  the 
purp3se of the &el tha t  prawn n&s are similar on all densities of 
seagrass greater than 10% cover. 

Table 9. l[he value of penaeid p r a m  per year i n  Cairns H a r h r ,  Mission 
Bay and the lease site. 

asicn (-1 $ V a l u e  - - T '  " ' 1  ?btal 
MxiElat - u mu? 

$ $ $ 

W site 56 25 44 Sn €6686 131 Z 3  

* Cairns H a r k x u  values ext rapla ted  to include Mission Bay. 



The value of prawns frun intertidal mudflats and seagrass beds 
calculated in the d e l  is an estimate based on a range of assumptions, all 
of which are subject to variation. Penaeid prawns are a luxury food item 
and the market price can vary emmxsly depsrdiq on ecck&mic conditions. 
Wcluding all the biological variables, this single factor can result in 
variations in value estimates of 50% or mre w i t h i n  a year. Penaeid prawn 
ppulations are noted for year-to-year fluctuaticms in carmercial catches 
and these changes in population nmhrs on the fishing grounds m y  result 
in similar variations in the nmhrs of prawns settling in coastal prawn 
nursery gramds such as in the Cairns &&cur. ?his backgxad variation 
or noise in the system makes estimating the d u e  of prawns in seagrass 
nursery areas difficult without many years of -ling to provide estimates 
of year-to-year variability £run several sampling sites. 

The value given here is considered a reasonable estimate when ccnpared 
to the catch value of vessels operating in the regicm. Based cm the ntmbr 
of trawlers and days spent at sea in the Cairns region (Beurteaux and 
Coles, 1988), the catch value estimated for prawns recruiting to the 
fishery fran Cairns Harbour and Mission Bay d d  be $1 174 per night per 
bat, a realistic figure for the trawlers in the night-time tiger and 
endeavour prawn fishery. 

The value of prawns fcmd on mudflats and seagrasses within the lease 
site i xmdary  make up 5.9% of the total value of Cairns Hartwur prawns and 
3.5% of the value of Cairns &&cur and Mission Bay. 

The seagrasses sampled within the lease site produced significantly 
mre jwenile carmercial penaeid prawns than many of the other sites in the 
Cairns Hartour. Little information is available on the factors which 
determine ahdance of prawns within a seagrass bed. In the lease site it 
is likely to be ambination of dense seagrasses providing shelter and 
soft, nutrient-rich substrates, l w  water current velocities, and 
anpression of the bed due to a narrowing of contours as the bed slopes 
into deeper water. 



Prawn population nmkrs and their species carrposition vary considerably 
thrPugh a year. The canprehensive survey described in this report is based 
mainly on data collected between Nw& 1987 and Novantxx 1989. These 
provide a detailed picture of the prawn and fish mnnunity over a short 
time frame that is insufficient for assesmt of seasad changes. we 
have therefore included additional data on pram collected on the lease 
site and in Cairns Harbour frun previous research progr-. Wx~thly 
trawls to update this dahbse are scheduled to continue. 

Previous wrk ( P I  unpublished) has shcnvn that the greatest nmbers 
of juvenile Penaeus esculentus were found an the lease site each year in 
January. Penaeus semisulcatus nmbers reached their peak in February. 
Metameus d e a w i  do not appear to have a well defined population 
density peak (Fig. 23a). 'Ihese results are based on data collected each 
year £ran 1980 through 1986. 

Results of the current study (be 1987 through Decenber 1989) 
showed that bth tiger prawn species reached their peak abundance in the 
seagrass beds behen Novaker and May (Figs 23a and 23b). Again, the 
deavcur prawn mtinued to recruit to the Cairns Harbour wer several 
m t h s  (Figs 23b and 23c). 

The numbers of juvenile prawns using Cairns Harbour as a nursery area 
vary greatly £run year to year. ?his p h e ~ m e ~ x l  is best illustrated by the 
standard error measmements around the mthly averages for prawn nmkrs 
shown in Figure 23a. It is clear that there is a normally high level of 
unpredictability in prawn density and that if changes cccur in their 
nmbers, these changes have to be either very large or occur wer a 
relatively long pried before they can be detected using statistical 
analysis. 

This mclusian has inqlicatims for the proposed Developnent. Shculd 
the lease site be reclaimed, there is a risk that nmlification of that 
environment may affect prawn prduction in Cairns H a r m .  Even with an 
elaborate -toring program=, hauever, it may take many years for the 
change to be detected a d  proven statistically. The amverse is also true; 
reclamation of the area may well be credited with a reduction in juvenile 
prawn n-s in the Cairns Harbour when the variation is the result of 
other factors and should be described as natural. 



(Endeavour) 

Metapenaeus endeavouri 

(Brown Tiger) 

Penaeus esculentus 
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M o n t h  

23a. The mean number and s t a n d a r d  e r r o r  of  p o s t . l a r v a l  prawns 
of t h e  t h r e e  major  commercial  s p e c i e s  caugh t  f o r  each  month 
i n  C a i r n s  Harbour.  D a t a a r e  from y e a r s  1980 t o  1986 .  
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F i g u r e  23b. D i s t r i b u t i o n  of prawn c a t c h  o v e r  t h e  p e r i o d  November 
1987 t o  November 1988, f o r  t h e  t h r e e  most common 
commercial s p e c i e s  i n  C a i r n s  Harbour monthly beam 
t r a w l s .  Each monthly c a t c h  i s  r e p r e s e n t e d  a s  a 
p e r c e n t a g e  of t h e  t o t a l  y e a r l y  c a t c h  f o r  e a c h  s p e c i e s  

51 
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Figure 23c. Distribution of prawn catch over the period November 
1987 t? November 1988, for the three most common 
commercial species in Cairns Harbour monthly beam 
trawls. Each monthly catch is represented as a 
percentage of the total yearly catch for each 
species. 



3.3.4 Fish 

Samples of fish were abtained using beam trawls, gill nets and seine nets 
at a n m b r  of sites in the Cairns Harbour. In total, 136 species were 
collected. Sizes ranged frcm 7 m  to 560mn in standard length. ?he average 
length of fish caught using the saqling gears described (Fppendix 2) was 
3% and most of the fish collected were innature (Table 10a). 

Of the 5 564 fish collected, the most numerous species were a goby 
Yonqeichthys criniqer and a p y  fish, Leiwnathus wlendens (Table 10a). 
The largest individual. fish species was a shark of genus Carcharhinus. 
The greatest bianass, other than sharks, was contributed by the king 
sahcn, Pol~dactvlus sheridani, the queenfish, Smnberoides mnnersanianus 
and the catfish, a praximus (Table 10a). 

?he species list for the Cairns Harixxlr and Trinity Inlet was exparded 
by including catch records of ccmnercial fishermen and species reported in 
scientific publicaticgls for the area. By including this additional 
information, a total of 223 species of fish can be listed as using or 
frequenting the study area (Table lob). 

Species were classified acc0di.q to their value to mmnercial and 
recreational fishermen. Thirty species are hiwy valued by recreational 
fishermen with a £urther 44 species valued lowly (used if caught). A total 
of 149 (67%) of the species present in the Cairns Harixxlr and Trinity Inlet 
were of no direct value to recreational fishermen. =tailed information on 
recreational fishing appears in a cmpmim reprt by E n v i m t a l  Science 
and Services (Envirmmental Assessment). 

Using the same classificatim system, 23 species are highly valued by 
carmercial fishermen with a £urther 18 species valued lowly (used if 
caught). A total of 182 (82%) of the species present were of no direct 
value to mmnercial fishermen (Table lob). Of the 223 species, 18% were 
highly valued by bth mmnercial and recreational fishermen. 

The relative ahdance of fish within the Cairns Harbour was 
established using beam trawls (Table 10c). Fish which could be caught 
using this method were nost ahdant over Caul- algae and seagrass 
covered substrates on the lease site. Fish on mud substrates and seagrass 
substrates off the lease site supprted a l m  density of fish than on the 
lease site. Fish abmdances on nnid and seagrass substrates off the lease 
site were very similar. Thirty beam trawl saqles caught 1 982 fish for an 
average calculated density of 8 809 per hectare. 

A canparisan of Cairns Harfxxlr trawls with trawl surveys at bbmhgtm 
Island (1 987) and in the area Bowen to Water Park Point (1987) demmstrate 
that the trawl-caught fish faunas, although anqxsed of different species, 
are similar in term of diversity and fish size (- 11). Of the 
three locatians, Mxdngtm Island had the fewest species (19 families, 37 
species) and Bowen to Water Park Point had the soallest fish (average 
standard length 16 mn) . 

Although larger juvenile and adult fishes are regularly taken within 
Cairns Harixxlr and Trinity Inlet by carmercial and recreational fishermen, 
it is important to understad that the fish fauna is daninated by 
jweniles of nost species. In this r@, it is a true nursery ground. 
With the exception of the dense Caul- algae and seagrass beds on the 





T a b l e  10a.  S p e c i e s ,  s i z e  and abundance d a t a  f o r  f i s h  c o l l e c t e d  i n  t h e  
C a i r n s  Harbour.  

Legend for net types: 

8 - ham trawl 

G - G i l l  nets 

S - Seine net 

SPECIES * LEtWH AVERAGE TOTAL X TOTAL X 
RANGE (om) LEKlH (m) WEIMT (9) BI(EY\SS W B E R  W D A N C E  

Acanthopagrus berda 

hbass is  nalua 

hbass is  telkara 

Amblygobius sp. 1 

hblyrhychotes spinosissirms 

A d o n t o s t a M  chacunda 

Apogon e l l i o t i  

Apogon quadrifasciatus 

Apogon sp. 1 

Arius c.f. argympleuron 

Arius proximrs 

Arius sp.1 

Amthmn hispidus 

Arothmn i m c u l a t u s  

Arrhamphus sclemlepis 

Atherinmarus c. f .  endrachtens 

Bombonia sp ic i fe r  

Callionynus sp. 1 

Canthigaster margaritatus 

Caranx sp. 1 

Carcharhinus c.f. sorrah 

Carcharhinus sealei 

Centriscus scutatus 

Centrogenys vaigiensis 

Chaetodontidae sp. 1 

Chelodon patoca 

Conger labiatus 

Cwbacephalus nematophthalrms 

Cynoglossus plncticeps 

cyncg10ssus sp. 

Dexilichthys rmel ler i  

Drepane punctata 

Eleutheronema tetradactylurn 

Elops austral is 

Engraulidae spp. 

Engyprosopon grandisquama 

Escualosa thoracata 

Foa brachygramna 

Gazza rninuta 

Gerres abbreviatus 

Gerres argyreus 

Gerres filamentosus 



Table 10a continued. 

SPECIES AVERAGE 

LENGTH (4 
TOTAL X 

K I M  (g) BICEIbSS 
TOTAL 

NCNBER 

NET 
PlPE 

Gerres poieti 
Glosscgobius sp. 1 
Gobiidae spp. 
Gobiidae sp. 1 
Gobiidae sp.2 
Gobiidae sp.3 
Gynnothorax sp. 1 
Haermlidae sp. 
Harengula macrulepis 
Herklotsichthys koningsberger 
Himantura granulata 
Hyporhamphus australis 
Hyporhamphus quoyi 
Inegocia isacanthus 
Lactarius lactarius 
Leiognathus bindus 
Leicgnathus decorus 
Leicgnathus equulus 
Leiognathus sp. 1 
Leicgnathus splemlens 
Leicgnathus spp. 
Lethrinus lentjan 
Lethrinus reticutatus 
Lethrinus spp. 
Lethrinus sp.1 
Liza vaigiensis 
Lutjanus erythrupterus 
Lutjanus fulviflarmus 
Lutjanus wsselli 
Lutjanus sp.1 
Megalops cyprinoides 
Mugil cephalus 
Mugt1 georgii 
Nematalosa cane 
Nibea soldado 
Gtnlithes ruber 
Paracentrupogon longispinis 
Paramonacanthus sp. 1 
Paraplagusia guttata 
Pelates quadri lineatus 
Platycephalidae spp. 
Platycephalus fuscus 
Platycephalus indicus 
Polydactylus heptadactylus 
Polydactylus mltiradiatus 
Polydactylus sheridani 
Polydacylus sp. 1 
Paadasys kaakan 
Panadasys mawlaturn 
Pmdasys owrcularis 
Paadasys sp. 1 
P s m p r c a  vaigiensis 

Pseudorhombus arsius 
Pseudorhanbus elevatus 
Reparusenus belcheri 



Table 10a continued. 

SPECIES 

Rhinogobius sp.1 
Rhynchorhamphus georgi 
Sardine11 sp.1 
Saurida nebulosa 
Scombemides mrsonianus 
Scomberoides to1 
Secutor ruoonius 
Siganus canaliculatus 
Siganus fuscescens 
Siganus guttatus 
Siganus spinus 
Siganus spp. 
Sillago maculata 
Sillago sihama 
Sillago spp. 
Sphyraena jello 
Sphyrna lswini 
Stolephorus devisi 
Stolephorus indicus 
Stolephorus c. f. tysoni 
Stolephorus spp. 
Stmngylura stmngylura 
Suggrundus sp. 1 
Terapan plta 
Terapanidae spp. 
Tetrabrachiurn ocellatum 
Tetracdontidae sp.1 
Tetracdontidae sp.2 
Thryssa hamiltonil 
Thryssa sp.1 
Thryssa spp. 
Torquigener sp. 1 
Triacanthus biawleatus 
Trixiphichthys veberi 
Unidentified larvae 
Upaneus sp.1 
Valmgil seheli 
Yongeichthys criniger 
Zabidius mvenaculeatus 

AVERAGE - (m) 

TOTAL X 
MIarr (g) BIOH4SS 

TOTAL X NET 

W R  ABUHDANn TYPE 

TOTAL 

* Saoe identifications in this report are pr( 



Table lob. Fish species and value classification for fish recorded in 
Cairns Harbour and Trinity Inlet. 

Legwd for codg: 

A - targeted aquarium species 

a - incidental aquarium spedes 

8 - targeted ba i t f i sh  s e e s  

b - i ts idental  ba i t f i sh  species 

C - targeted ccmmrcial species 

c - incidental comrsrdal s m i e s  

R - targeted recreational species 

r - incidental recreational species 

Nvmber 

o f  species 

T - targeted tradi t ional  (aboriginal/islacder) species 3 
t - incidental t radi t ional  (aboriginal/ielander) species 0 

- no f ishery value 41 

Legend f o r  surveys: 

X - QDPI survey 1988 

Y - Professional fisherman/collector 

FAMILY SPECIES aHcUNME 

ACWURIDAE Acanthurus xanthopterus Ring-tailed surgeonfish 

MBASSIDAE Ambassis nalua 

Ambassis telkara 

Penhle t  

Perchlet 

A W I D A E  Apagon e l l i o t i  Cardinalfish 

Apogon qvadrifasciatus Cardinalfish 

Apagon sp. 1 Cardinalfish 

Foa brachygramna Cardinalfish 

Glossamia aprion aprion Mouth almighty 

ARIIDAE Arius c.f. argyropleuran Fork-tailed cat f ish 

Arius pmxims Fork-tailed cat f ish  

Arius thalassinus Fork-tailed cat f ish 

Arius so.1 Fork-tailed cat f ish 

ATHERINIDAE Atherincmorus c. f. endrachtensis Hardyhead 

BATRACHOIDIDAE Halophryne diemensis Banded frogfish 



Table lob continued. 

BELONIDAE 7Ablennes hians Giant long-tan 

Stmngylura strongylura Black-spot long-tom 
Tylosurus crocodilus Choram long-tan 
Tylosu~s leiura Hornpi ke long-tan 

80THIDAE Engypmsopon grandisquama Flwnder 

CALLIONYMIDAE Callionyrms sp. 1 Dragonet 
Repormscenus belcheri Dragonet 

CARANGIDAE Alectis indica 
Caranx ignoblis 
Caranx sexfasciatus 
Caranx sp.1 
Gnathawdon speciosus 
Smmtemides mnnersonianus 
Scanbemldes tala 
Smmtemides to1 
Trachinotus blcchii 
Trachinotus ~sselli 

Diamond trevally 
Lovly trevally 
Treval ly 
Treval ly 
Golden treval ly 
Queenfish 
Deep queenfish 
Slender queenfish 
Snub-nosed dart 
Sval lowtail 

CARCHARHINIDAE Carcharhinus sealei Shark 
Carcharhinus c. f. sorrah Black-tip shark 
Scolicdon palasorrah Little blue shark 

CENTRISCIDAE Centriscus scutatus Razorfish 

CENTROWIDAE Lates calcarifer Barramndi 
Psamwperca vaigiensis Sand bass 

CWIETOWNTIDAE Chaetodontldae sp. 1 Butterflyfish 
Henlcchus acuminatus Feather-fin bullflsh 

MANIDAE Chams chams Hilkfish 

CHIROCETRIDAE Chirccentrus dorab Wolf Herring 

CLUPEIDAE Adontostam chacunda 
Escualosa thoracata 
Harengula macmlepls 
Herklotsichthys koningsbergeri 
Hyperlophus vittatus 
Nematalosa cwm 

Pellona ditchela 
Sardlnella sp.1 

b d  herring 
Herring 
Northern herring 
Spotted herrlng/sardine 
Herring 
Hair-back m d  herring 
Ditchglee herring 
Sardine 

CONGRI DAE Conger lablatus Conger eel 

CYh%LOSSIDAE Cynoglossus bilineatus Tongue sole 
Cynoglossus hetemlepis Tongue sole 
Cynoglossus wrcticeps Tongue sole 
Cynoglossus sp. 1 Tongue sole 
Paraplagusla guttata Tongue sole 

DASYATIDIDAE Dasyatls sephen Covtail ray 

Himantura granulata Mangmve ray 
Himantura uarnak Leopard ray 

br Y 
br XYZ 
br Z 
br Z 

Arc Y 
acr YZ 
cR Z 
cr X 
acR Y 
CR XYZ 
r z 
- XZ 
acr Y 
a Y 

ARC YZ 
Ar XI 



ECHENEIDAE 

ELEOTRIDAE 

ENGRAULIDAE 

EPHIPPIDAE 

GERREIDAE 

GOBIIDAE 

Echeneis naucrates 

Ophiocara a p m s  

Oxyeleotris l ineolatus 

Elops aus t ra l i s  

Megalops cyprinoides 

Engraulidae spp. 

Stolephorus carpentaria0 

Stolephorus devis i  

StOl0phoNS i n d i a s  

Stolephorus c. f. tysoni 

Stolephorus spp. 

Thryssa hami l toni l  

Thryssa se t i r os t r i s  

Thryssa sp.1 

Thryssa spp. 

Drepane plnctata 

Platax t i e r a  

Zabidius navemaaleatus 

Germs abbmviatus 

Germs argyreus 

Gerres p i e t i  

Germs wnctatus 

Gerres sp. 1 

Pmblygobius sp. 1 

Ctenogobius 7nebolosus 

Glossogobius g i u r i s  

Glossogobius sp.1 

Gobiidae sp. 1 

Gobiidae sp.2 

Gobiidae sp.3 

Gabiidae spp. 

Pawigobius sp. 

Periophthalms koelreuteri  

Periophthalms sp. 

Periophthalnadon barbarus 
Rhinogbius sp.1 

Stigmatcgoblos sp. 

Yongeichthys c r in iger  

Haermlidae sp.1 

P l e d o r h i w s  gibbosus 

Pmdasys kaakan 

Pmdasys maculatus 

Pmdasys opercularis 

Pcmdasys sp.1 

Ramra - Z 

Snake-headed gudgeon a Z 
Sleepy cod ar Y 

Giant herring 

Oxeye herring 

Anchovies 

Anchovy 

Anchovy 

Anchovy 

Anchovy 

Anchovy 

Anchwy 

Anchovy 

Anchovy 

Anchovy 

S ick le f i sh  

Bat f i sh  

Bat f ish 

r XYZ 
r X 

S i l ve r  biddy b XZ 
Darnley Is land s i l ve rba l l y  b XY 
Si lver  biddy b XZ 
S i l ve r  biddy b Z 
S i l ve r  biddy b X 

Goby 

Goby 
Flat-headed goby 

Goby 

Goby 

Goby 

Gob~  
Gobies 

@by 
bd-skipper 

Mud-skipper 

Mud-ski pper 

Goby 
Gaby 
Hair-finned goby 

Grunter 

B m n  sweetlip 

G ~ n t e r  

Grunter 

Spotted grunter 

Grunter 



T a b l e  l o b  c o n t i n u e d .  

HEMIRWPHIDAE Arrhamphus sclemlepis 

Hemirhamphus f a r  

Hyporhamphus austral is  

Hyporhamphus dussumieri 

Hyporhamphus quoyi 

Rhynchorhampls georgi 

Zenarchoptervs buffonis 

Snub-nosed garf ish 

Five-spot garf ish 

Sea garf ish 

kssumier's garf ish 

Short-nosed garf ish 

Long-nosed garf ish 

Buffon's garf ish 

LEIOGNATHIDAE Gazza minuta 

Leicgnathus bindus 

Leicgnathus decows 

Leicgnathus equulus 

Leicgnathus fasciatus 

Leicgnathus leuciscus 

Leicgnathus naretoniensis 

Leicgnathus splendens 

Leicgnathus sp.1 

Leicgnathus spp. 

Secutor insidator 

Secutor ruconius 

Ponyfish 

Ponyfish 

Ponyfish 

Ponyfish 

Ponyfish 

Ponyflsh 

Ponyfish 

Ponyfish 

Ponyflsh 

Ponyf ishes 

Ponyfish 

Ponyfish 

LETHRINIDAE Lethrinus lent jan 

Lethrlnus netulosus 

Lethrinus ret iculatus 

Lethrinus sp.1 

Lethrinus spp. 

Purple-headed emperor 

Spangled mpemr 

Reticulated mpemr 

Empemr 

Emwmrs 

LUTJANIDAE Lutjanus argentimacvlatus 

Lutjanus erythmptews 

Lutjanus fulvif lamrus 

Lutjanus russe l l i  

Lutjanus sp. 1 

Mangmve jack 

Small-mwthed nannygai 

Moses perch 

Fingermark 

Sea penh 

ARC 

CR 
a r  

aCR 
7 

MONACANTHIDAE Monacanthus ch iwns is  

Paramonacanthus sp. 1 

Fan-ballied leatherjacket 

Leatherjacket 

MONODACiYLIDAE Momdactylus argenteus Diamond butter f ish 

MUGILIDAE Liza dussumieri 

Liza vaigiensis 

t h g i l  cephalus 

Mugi1 georgii  

Valarmgil tuchanani 

Valarmgil cunnesius 

Valarmgil seheli 

F lat- ta i led rm l le t  

Dimnd-scaled rm l le t  

Sea rm l le t  

Creek rm l le t  

t h l l e t  

Mullet 

Blue-tailed rm l le t  

Z 

XYZ 
XYZ 
XI 
Z 

Z 
xz 

WLLIDAE Upeneus v i t t a tus  

upewus sp.1 

Goatfish 

Goatfish 

WRAENESCCIDAE Muraerwsox sp. Pike eel 

WRAENIDAE Gymnothorax favagineus 

Gymnothorax sp. 1 

Moray eel 

Moray eel 

MYLIOBATIDAE Aetobatus narinari 

Aetcmyleus sp. 
Eagle ray 

Frog ray 



Table l o b  continued. 

ORECTOLOBIDAE 

PARALICHTWIDAE 

StegastaM fasciaturn Zebra shark 

Pseudorhbus arsius 

Pseudorhcmbus elevatus 

Pseudorhbus jenynsii 

Flounder 

Flounder 

Flounder 

Cynbacephalus m t o p h t h a l m s  

Inegocia isacanthus 

Platycephalus fuscus 

Platycephalus indims 

Platycephalidae spp. 

SUQQN~~US SP. 1 

Fringe-eyed flathead 

Flathead 

Cusky flathead 

Bar-tailed f lathead 

Flathead 

Flathead 

PLOTOSIDAE 

WLYNEMIDAE 

Plotosus angui l lar is Striped cat f ish  

E l e u t h e m m  tetradactylurn 

Polydactylus heptadactylus 

Polydactylus nult iradiatus 

Polydactylus sheridani 

Polydactylus sp.1 

Blue salmon 

Tassel-fish 

Threadfin 

King salmon 

Threadf i n  

cR XYZ 
r X 
r XZ 
CR XYZ 

? X 

FWACANTHIDAE 

PSETTODIDAE 

PSEUDOEXlGILIDAE 

RHINOBATIDAE 

Panacentrus sp. 

Halibut 

Pseudanugil s igni fer  

Rhinobatus bati l lum 

Rhimbatus spp. 
Shovelnose ray 

Shovelnose rays 

SCIAENIDAE Nibea soldado 

@Wl ithes ~ b e r  

Pmtonibea diacanthus 
Sciaenidae sp. 1 

Si lver jevf ish 

Three-toothed jewfish 

Black jeuf ish 

Jeufish 

cR XYZ 

r XZ 
CR Y 

1 X 

Scaberarams mmsrson 
Scanberrmwrus queenslandicus 

Scanberwarus semifasciatus 

Mackerel 

Mackerel 

Mackerel 

SCORPAENIDAE Paracentmpogon long ispinis 

Ptemis v io l i tans 

Synamaia horrida 

Synanceia verrumsa 

Waspf ish 

Eutterf ly ccd 

Coastal stonefish 

Reef stonefish 

Atelanycterus macleayi Cat shark 

Centrogenys vaigiensis 

Epinephalus m r r a  

Epinephalus tauvina 

Epinephalus spp. 

False smrpionfish 

Wire nett ing cod 

Estuarine ccd 

Gmuper r  

A X 
aR Y 
AcR Y 
Ac Y 

SIGANIDAE Siganus canal ia latus 

Siganus fuscescens 

Siganus guttatus 

Siganus spinus 

Siganus spp. 

Spinefwt 

Spinefwt 

Golden-1 ined sp inefwt  

Black sp inefwt  

Rabbitfishes 



Table l o b  continued. 

S i l l ago  maculata 

S i l lago  sihama 

S i l lago  sp.1 

Winter whi t ing bR XYZ 
Northern whi t ing bR XIZ 
Whiting r X 

SOLEIOAE Aesopia hetemrhinus 

Dexi l ichthys m e l l e r i  

Synaptura s e t i f e r  

Sole 

Sole 

Sole 

SPARIDAE Acanthopagrus austral i s  

Acanthapagrus berda 
S i l ve r  bream 

Black bream 
CR Y 
CR XYZ 

SPHYRAENIDAE Agrioposphyraena barracuda 

Sphyraena j e l l o  
Giant barracuda cR Y 

Pickhandle barracuda cR XYZ 

SPHYRNIOAE 

SYNGNATHIOAE 

Sphyrna l w i n i  Hamnerhead shark c r  XI 

Banbcnia sp i c i f e r  

Syngnathidae spp. 

Pipef ish 

Seahorses 

Saurida nebulosa Grinoer/Rock whi t ing r X 

Pelates quadri l ineatus 

Terapon jarbua 

Terapn puta 

Terapon spp. 

Trumpeter 

Trumpeter 

Trumpeter 

Trumpeters 

TETRABRACHIIDAE 

TETRAOMXCTIDAE 

Tetrabrachiurn ocellatum Smmth ang le r f i sh  A X 

hblyrhynchotes sp ims i ss ims  

Aruthrun hispidus 

Arothmn i m c u l a t u s  

Canthigaster margaritatus 

Chelonodon patoca 

Sphaeruides laevigatus 

Sphaeruides p leumst ic tus 

Tetraodontidae sp.1 

Tetraodontidae sp.2 

Torqugener sp.1 

Toadfish 

Stars and s t r ipes  toadfish 

Na rm- l i ned  toadf ish 

Ocellated tnby 

Toadfish 

Toadfish 

Toadfish 

Toadf i s h  

Toadf i s h  

Toadf i s h  

TOXOTIOAE 

TRIACAMHIDAE 

Toxotes chatareus Archerf ish A r  YZ 

Triacanthus biaculeatus 

Tr ix iphichthys weberi 

Tr ipodf ish 

Tr ipodf ish 



Table 10c. Fish species and numbers caught on three substrate 
typesson and off the lease site. 

SUBSTRATE K M B E R  K M B E R  OF M R  OF INDIVIWALS 
OF TRAChS SPECIES INDIVIWALS PER HECTARE 

ALGAE (LEASE SITE) 2 29 336 22400 

MUD (OFF LEASE) 10 35 646 8667 

SEAGWISS (OFF LEASE) 10 38 367 4933 

SEAGRASS (LEASE SITE) 8 45 633 10533 

TOTAL 30 1982 



lease site, the fish were relatively evenly distributed across the 
substrate of Cairns H a r b .  

Cn the Caulem algae beds, which fall within the lease site, four species 
of sodl1 gobies (31%) and four species of pony fish (49%) were nmerically 
daninant . 

It is m t  possible to put a dollar value on the fish since m t  do not 
canstitute part of an organised fishery with an appropriate marketing 
infrastructure. Many of these fish are of considerable value to 
recreational fish=. While the wblesale value of the other species m y  
be relatively tminprtant, the abum3ance and the amsequent catch per unit 
effort of fish are significant factors in establishing h the general 
public perceives and uses Cairns Hartxu and Trinity Inlet. Many of the 
snall fish m t  of direct value to fishemen may be a food scurce for larger 
m e  valuable species. Jweniles of species such as mackerels are only 
fcnmd cm inshore mudflats and seagrass at certain times of the year. Loss 
of these insbre fish habitats may have an effect on these pelagic species 
far beyordi the dines of Cairns Hartxu. 

3.3.5 Flucbaticns in fish -ti- 

Data on tapral changes in fish species and numbers are based on species 
records frcm one collection technique, beam trawling (Appendix 2). Samples 
were analysed for 11 mths £ran January 1988 to Novenker 1988. 

Despite the limitations of sampling and time scale, distinct and 
statistically significant differences were fcnmd between mths in bth the 
n m h r  of hdividuals and number of species (Kruskal-Wallis, Pt0.05) 
(Siegel, 1956).?he largest n m h r  of species was recorded in January, 
February and March (Fig. 24). Individual nirmbers of fish were variable 
and depended on chance capture of species. The n m h r  of individuals 
exceeded 200 in Februaxy, Jme, August and Nwenber with m obvious 
seasad trend identified (Fig. 25). 



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov 

Figure 2 4 .  Seasonal changes in number of fish species caught in monthly beam trawls 
in Cairns Harbour. 





3.3.6 Ccak  and -prawn crustacea 

Eighteen species of crabs were collected using three sampling methods 
(Table I la  and I lb) . The sand crab, Fortunus f la sic us, was the mt 
numerous. m y  tm cxab species have a value to the carmercial and 
recreational fishery: L=a-tunus wlaqicus and the mud cxab Scylla serrata 
(Table Ilb). 

A survey was colxtucted of crab holes on the intertidal mudflats within 
the Developnent lease site in December 1988. The nuinber of crab holes in a 
square metre of rrcud surface ranged £run 4 to 304 with a mean of 120. The 
mximum diameter of the holes was 50mn. The holes were mt l i k e l y  formed 
by crabs of the family Grapsidae (Table lfb). No mud crab holes were 
encountered, althcgh mud crabs have been caught on the lease si te (Table 
I l a ) .  Kud crabs m e  onto the harfxxlr foreshore hen  the tide is high and 
generally m e  back to the deeper inlet and creek waters a t  low tide. 
They can occasionally be found in shallow depressiosls or pools on the 
expxed mudflats according to local cxab fishermen but this was mt 
observed during our study. The crab holes found in cur survey were m t l y  
restricted to the hand of unvegetated rraad between the seagrass beds and the 
esplanade retaining w a l l .  

Other crustacea captured by beam trawls on the lease si te include 
aqkipods, i s m ,  ostraccds, carid prawns and sergestid prawns. Nrme of 
these animals have direct ccmnercial value and m a s t  were soall (Table 12) .  

Eighteen samples of the surface ( 0 - 5 h )  sediment of the intertidal Cairns 
Harbur were collect& and sieved to quantify the nmbr  of animals living 
in this habitat ( A p m x  2) .  The mt camm animals found were 
plychaete worms (Table 13). Insect larvae and worms of the Phylum 
Sipuncula were also relatively cunnm. Sanples fran the esplanade seagrass 
beds, mudflat areas with an algal mat cover and the saltcouch areas all 
cantdined the greatest nuinbers of animals. Most animals were very small, 
ranging in size fxun 0.5 to 8.0mn. 

The n d x r  of animals and their size appears to be tco small to * 

s q p r t  the observed bird population of the mudflats. B i r d s  mt therefore 
supplement their diet by feeding elsewhere, or by feeding cm m i n e  animals 
living in shallow ponds or in the shallow water edge. 

The intertidal mud contains pesticides and heavy metals such as lead 
(section 3.1.1 ), and is oxygenated for only the surface 2-5m. These 
factors, d i n e d  with lengthy eqmsure to high t a p r a t w e  and freshwater 
run-off £run the shore wxld make this envircglment a harsh one for mt 
animdis . 



Tabla lla. Species, size and abundance data for crabs collected in 
the Cairns Harbour. 

SPECIES * LDiGSH AVERAGE TOTAL X TOTAL X 
WGE (m) LEXTH (m) MIM (9) 01- W E E R  ABUNDANCE 

Dorippe c.f. australiensis 

Dorippe sP.1 
Grapsidae sp.1 
Matuta granulosa 

Matuta lunaris 
Ocypodidae sp. 1 

Partherope sp. 1 
Portunidae spp. 
Portunus andersoni 
Portunus orbitosinus 

Portunus pelagicus 
Scylla serrata 

Thalamita sp. 1 
Thalamita sp.2 
Thalamlta parvidens 
Thalamita sima 

Unidentified spp. 
Xanthidae sp. 

TOTAL 3-97 13 9211.9 1 W . W  612 100.00 

NET 

TYPE 

* Some identifications in this report are provisional. 



Table llb. Crab species and value classification for crabs recorded 
from Cairns Harbour and Trinity Inlet. 

Legend f o r  codes: 
Nunber 

o f  species 

C - Targeted mnnercial species 

c - incidental mnnercial species 

R - targeted recreational species 

r - incidental recreational species 

- na fishery value 

Legend f o r  wrwys: 

X - QOPI survey 1988 

CODE SURVEY FPMILY SPECIES mmXrNAHE 

CALAPPIDAE Matuta granulosa 

Matuta lunaris 

Box crab 

Box crab 

WRIPPIDAE b r i p p e  c.f. australiensis 

b r i p p e  sp.1 
Crab 

Crab 

GRAPSIDAE 

CCYWDIDAE 

PARTHENOPIOAE 

WRTUNIDAE 

Grapsidae sp. 1 Crab 

Crab 

Parthenape sp.1 Crab 

Portunidae spp. 

Portunus andersoni 

Portunus orbitosinus 

Portunus pelagicus 

Scylla serrata 

Thalamita sp.1 

Thalamita sp.2 

Thalamita parvidens 

Thalamita sima 

Swimning crabs 

Swimning crab 

Swimning crab 

Sand crab 

Mud crab 

Swimning crab 

Swimning crab 

Swimning crab 

Swimning crab 

UNIDENTIFIED 

XANTHIOAE 

unidentif ied spp. Crabs 

Xanthidae sp.1 Crab 



Table 12. Other Crustacea and molluscs from beam trawl samples on the 
Cairns Esplanade seagrass (four trawls, October 1988) 

TAXONOMIC 
GROUP 

CRUSTACEA 
Amphipoda 
Caridea 
Grapsidae 
Isopoda 
Ocypodida 
Ostracoda 
Palinurid 
Portunida 
Sergestid 
Xanthidae 

MOLLUSCA 
Cerithiid 
Trochidae 

COMMON NAWE 

Amphipods 
Carid prawns 
Grapsid crabs 
Isopods 
Ghost crabs 
Ostracods 
Rock lobsters 
Swirnming/Sand crabs 
Sergestid prawns 
Xanthid crabs 

Sand creepers 
Top shells 

NUMBER WEIGHT(g) 



Table 13. Tbtal ntmbrs of infauna in eighteen 0.00h3 surface samples of 
Cai rns  Hartour s€&m?nt. 

Faunal G w p s  R e g i o n  

Seagrass Manqrwe Bessie Algal Salt Drainage Size 
Esplanade Forest Paint Mat k c h  Channel Range (mn) 

M f l a t  Esplanade 

Polychaeta 

Brachyura 

Insect larvae 

Bivalvia 

Gastmpcda 

Sipurnla 

Echuira 

Holothumidea 

Platyhelminthes 

Foraminiferida 

Pycnognida 

Ccpepoda 

Total 69 32 24 1 52 73 17 



Seagrasses form the mjor dietary merit for dugong and thus seagrass 
beds are of considerable significance to the long-term viability of dugrmg 
populations. 

Relevant infomtion on the local incidence of dugongs was obtained 
£ran shark mtractor records and by per& cumnmication with the James 
Coak University dugong research specialist, Dr. Helene Marsh. A sumnary of 
dug- catch data in the Cairns to Port Douglas region is listed in Table 
14. Catches suggest that dugcaEg have been present in the past in large 
numbers in Mission Bay and psibly also in Cairns Harbour itself. 
Records are intermittent but demtrate a decline in numbers since 1965. 
Recent surveys have not found dugong in the region (Marsh, 1984) but it is 
possible dugcaEg herds occasionally m e  into the area. 

Although dugong feeding trails were not observed in seagrass beds 
during sampling, they were noted during preliminary work by Greenway in 
1987 in the vicinity of Ellie Point (see phokgraphs, Appendk 7). Dugong 
feeding trails have also been recorded in Cairns Harkcur during low level 
helicopter flights in 1989. 

?he decline in dugong numbers in the Cairns region m y  have resulted 
£ran bth hunting pressure f m  the nearby Yarrabah aboriginal carmunity 
a d  the dugongs'avoidance of areas of heavy motor boat activity. 

?here are no quantitative data on turtle or crcmd.ile populations in 
the Cairns Harbour. Turtles are cxmmdy sighted in the False Cape region 
and Mission Bay. A d l  population of crocodiles exists in minity Inlet. 
Neither crocodiles nor turtles were sighted during surveys of the Cairns 
Harbour. 

%.is topic is addressed in a ampmion report by Ehviromwntal Science and 
Services (Envirmmental Assesmt). 



Table 14. Records of dugong captured at Cairns and f m n  the Yarrabah to 
Port Douglas region (£ran Marsh, 1984) . 

Date Details Source 

Traditional. f ishinq 

1965 200 taken per year by 6 Yarrabah Bertram&- 
fishermen; one person tocdc 64 in (1973) 
a single year 

Incidental  capture 

1965 - 66 7 caught i n  Cairns shark nets  
1966 1 caught in Trini ty  Bay f i sh ing  ne t  

taken to Cairns Oceanariuin 
1966 -67 7 caught in Cairns shark nets  
1967 - 68 3 I I 

1968 - 69 20 I t  

1969 - 70 7 I f  

1970 - 71 12 I t  

1971 - 72 6 I f  

1972 - 73 10 11 

1973 - 74 6 I 1  

1974 - 75 8 11 

1975 - 76 8 I I 

1976 - 77 3 I, 

1977 - 78 4 I I 

1978 1 caught in fishing ne t  i n  Trini ty  
Bay taken to Cairns Ck%anarium 

1979 - 80 2 caught in Cairns shark nets  

1980 - 81 1 11 

1980's W e e  carmercial fishermen working 
between Innis fa i l  and Port Douglas 
reportedly kil l  about 5 dugcmgs 
each per year. Most are taken 
during b e a c h f m t  net t ing between 
Cairns and Port Douglas. 

Patterson (1979) 
Cke (1967) 

Patterson (1 979) 
I I 

H e i n d m  & Marsh 
(1979) 
Patterson (pers. 
m. 1984) 

I I 

Marsh & H e i n s o h n  
(1982) 

1965 A herd of 100 had recently been Bertram&- 
seen in Cairns-Yarrabah area (1973) 

1975 3 dugcmgs seen in Trini ty  Bay H e i n d m  (1975) 
during an a e r i a l  survey on 
N o v h  3 

1978 No d-s were seen between H e i n s a h n  & Marsh 
Cairns and Port Douglas during a (1979) 
survey in N o v e d x r  

After Marsh (1984) 



3.4 HistcaScdl13~11qes in mrXIats  and seagcass distdmtim 

Seagrass beds, mdflats and mmgmves in Cairns Harbour between Ellie Point 
and Wsie Point have been mapped fran aerial phomphs. taken in 1952, 
1971, 1974, 1979, 1983 and 1987 (Appendix 8). Caution rwt be exercised in 
canparing the extent of seagrass as shown in these figures since factors 
such as tide level, water clarity and sea conditim at the time of 
photagaphy, as well as the quality (sane are m x a h r u ~ ,  sane are 00lcu.r) 
and sale variation between photographs make the task of interpretation 
difficult. EbAh-re algal vegetation of all kinds can easily be 
mistaken for seagrass in high level, wide angle imagery. 

m e  1979, 1983 and 1987 photographs were all taken at approximtely 
the same tide level (1 .Om), thereby providing a better canparative picture 
of seagrass distribution and cover over the last decade (Appendix 8). 
m v e r ,  despite similarities in tide levels, the extent of exposed 
mudflats and associated seagrass adjacent to Gatton Street and Saltwater 
Creek is quite variable. Such variable factors associated with mapping of 
seagrass £ran a series of aerial photogram taken at different tide times 
and sea conditim make the task of direct canparim difficult. Mowever, 
the major changes in seagrass distribution in Cairns Harbour over the past 
35 ykars have been mapped, subject to the constraints listed above. 

This mapping exercise has sham that intertidal mudflats and associated 
seagrass beds have been, over the past 35 yeazs at least, a major merit 
of the m i n e  carmunities in Trinity Inlet. 

Ihe 1952, 1971 and 1974 photographs indicate a mtinucus band of 
dense seagrass existed between Ellie Point and Shields Street. C a A  
mapping coverage of the seaward extent was facilitated by the clearer 
waters of neap tides in 1952 and 1974 and the lower tide level of 0.69111 in 
1971. Ihe 1971 photographs also indicate dense s e a m s  could be f& 
between Hills Creek and Bessie Point. ?he situation over time is described 
in mre detail below. 

In general, the observed pattern of seagrass distributicm did not change 
greatly between 1952 and 1971. Ihe 1971 photographs show an increased 
cover of seagrass in the Ellie Point region. Coverage may have been just 
as extensive in 1952, but the pxo: quality of the aerial photography for 
this area precluded mapping. Similarly, pmr photograph quality precluded 
mapping of s e a m s  in the Bessie Point regim in 1952. m e  significant 
change worthy of note appears to be the loss of about 26ha of seagrass from 
the upper intertidal area (landward margin) between Little Barrcsl River and 
the start of the Esplanade, rrpst probably due to the progradation of 
mwqmves and associated sediment deposition. Ten hectares were lost 
probably as a direct result of mangrove colonization of the seagrass zone, 
the remaining 16ha becaning unvegetated nnid£lats probably as a result of 
elevation of the seagrass by sdimnt deposition in an accreting 
enviranment. Similarly pngradation of mmgroves and sediment deposition 
between Hills Creek and Bessie Point could have caused an apparent loss in 



upper intertidal seagrass beds and an increase i n  bare mudflats over this 
20 year period. 

1971 - 1974 

The distribution pattern of seagrass in 1971 and in 1974 is very similar. 
The 1- extent of seagrass between Ell ie  Point and the area in f m t  
of Shields Street is the same; however, there are sane changes apparent in 
seagrass abundance, namely a reduction of dense seagrass cover and an 
increase in mid-dense seagrass cover. Between Li t t l e  Barrcsl River and 
Saltwater Creek, the area of dense seagrass appears to have decreased by 
IZha, between Li t t l e  Eamm River and Grove Street by 23ha and between 
Grwe Street and Shields Street by 9ha. Seagrass abundance seems reduced 
along the upper intertidal larvrhyard fringe between Saltwater Qeek and 
U;pward Street, w i t h  only isolated clumps of seagrass characterising the 
landward extent. Elevation of seagrass by sediment depositim probably 
accounts for  these observed alterations i n  seagrass cover. Cmtinuing 
mangrwe progradation between Hills Creek and Bessie Point and associated 
sediment deposition wuuld have caused further seagrass loss and a reduction 
in abundance along the upper intert idal  fringe in  this region. 'Ibis is 
particularly evident fnxn the 1979 distribution pattern. 

JExrn the limited mapping informatim for  1979, it would appear that no 
significant charges in seagrass distribution o r  abundance cxxurred between 
1974 and 1979. Canparim of the 1971 and 1979 mps howevex, showed a 
considerable change from dense to mid-dense seagrass cover between Hills  
Creek and Bessie Point. Sediment deposition is suggested as the r e a m  for  
this loss. 

The distribution pattern and abundance of seagrass i n  1983 seems very 
similar to that of both 1979 and 1974, w i t h  no significant decreases in 
seagrass cover detected. 

The distribution patterns of seagrass in 1983 and i n  1987 were similar 
overall; haever, there was a considerable decrease in seagrass cover 
between Saltwater Creek and the area i n  front of Grove Street, w i t h  
isolated clumps of seagrass replacing mid-dense (25ha) and dense (15ha) 
beds. Between Grove and Shields Street there was a change of 14ha of 
dense seagrass to mid-dense to sparse seagrass or isolated clumps. The 
decrease in seagrass from the upper intert idal  areas resulted in an 
increase in the area of bare mudflats. 

There was a marked increase &served in algal cover between Li t t l e  
Barrcsl River and Saltwater Creek over the period. Hmever, this increase 
m y  be t a p r a r y  since algal cover is highly ephmeral. 

Imse S i t e  

The aer ia l  photographs indicate that the intertidal mdfla ts  in front of 
the esplanade between Minnie Street and Shields Street have consistently 
supported a dense seagrass wver over the past decade (!Fable 15). 



W e  15. Cwer of dense (50-100% substrate coverage) intertidal seagrass 
within the lease site between 1979 and 1987. 

'Ibtal cover (ha) 25.2 28.8 +3.6 22.0 - 6.8 

Historical mapping of the mcdflat and seagrass cnmnnities in Cairns 
 arbo our has provided an insight into the temp3ral changes that have taken 
place over the past 25 years. Although the wapping has been limited to 
intertidal seagrass beds expsed or visible at the the of aerial 
photography, saw notmrthy changes have been observed. These changes 
relate primarily to losses in seagrass or a decrease in seagrass density 
£ran intertidal areas. The aerial photographs clearly damnstrate 
that mngxwes between Little Barrrm River and Saltwater Creek a d  between 
Hills Creek and Bessie Point have replaced seagrass cannunities. Sediment 
deposition associated with shoreline progradation has probably caused 
elevation of seagrass beds resulting in either a mnplete loss of seagrass 
fran upper intertidal areas or a reduction in seagrass abmdance frcm dense 
to sparse or even isolated clmps. 

The results of current and sediment malysis (see canpanica report, 
Trinity Point Coastal Processes Vol. 3) suggest a similar change d d  have 
occurred on the lease site area if mangrove seedlings were not reroved by 
the Cairns Port Authority. It is highly likely that the coastline adjacent 
to the esplanade wmld be 300-700m seaward, and that m t  of the present 
seagrasses wxld be replaced by a mangrove forest, if seedlings had not 
been remsved in the past. 



3.4.2 Weather 

Information on rainfall and cyclones in the Cairns area wer the past 40 
years was obtained f m  the Fi~~eau of Meteorology. Tbtal and mthly 
rainfall wer a six month period prior to the date of the aerial 
photographs are given in Table 16a. Cyclanes in the Cairns area are given 
in Table 16b. 

Average annual rainfall over the fc~lr to five year perid prior to the 
aerial photographs does not vary greatly (see Table I&). Lower salinities 
(t20g/l) lasting for a period of two or mre days can cause blade loss in 
seagrasses and anplete recovery of the seagrass beds may take several 
months (Greenway, 1988 unpblished data). Ihe seagrass beds m t  likely to 
be affected by lowered salinities are those in shall- water. Thus a 
decrease in seagrass abundance in the upper intertidal regions could result 
fran prolonged freshwater flushes. mere is no indication £ran the nrslthly 
rainfall data that l-ed salinities prior to the taking of the aerial 
photographs W d  have been the responsible for a decrease in seagrass 
abundance in the upper intertidal regicms. 

Cyclones have the potential to cause severe destruction to seagrass 
beds, particularly to shallow water beds (Kenyon and Poiner, 1987; 
Rothlisberg kt d., 1988). However, despite the frequent caxrrence of 
cyclones and associated tropical stom in the Cairns region, there is no 
indication f m  the aerial photographs of large scale seagrass loss due to 
cyclonic cnditicms. Cyclone Winifred in January 1986 may have cantributed 
to the decrease in seagrass abmdance between Saltwater Qeek and Shields 
Street and between Hills Creek and Bessie Point which was evident in the 
1987 aerial photcgraphs. In the absence of aerial photagqhy both prior 
to and irmv3diately after the cyclone no conclusions can be drawn. 
Sediment mxrement associated with wind and wave action and localised 
build-up of sediment may cause a decrease in seagrass atxnadance in the 
upper intertidal region. 

Dredging activities may cause increased turbidity and siltation. lhis has 
the ptential to cause seagrass loss by smthering and bed elevation. 
Dredging of the Cairns Harbour shipping &amel has been ccnducted on a 
full time basis between 1913 and 1975, and since 1975 an annual maintenance 
service has been carried out (Dennis Chant, Cairns Port Authority, pers. 
ccmn., 1988). Turbidity measurements taken while the Caims Hartxxlr and 
the Trinity Inlet shipping channel were being dredged in 1988 indicate that 
dredging does not measurably increase turbidity on the lease site (Fig. 7). 
A decrease in seagrass abmdance between Hills Creek and Bessie Point and 
between Shields Street and Saltwater Cseek due to dredging is likely to be 
-1, difficult to quantify and difficult to detect. 

Reclamation of the esplanade fordre between 1974 and 1987 for parkland 
has resulted in the direct loss of ahxt lOha of mkElats and associated 
algal mt. Whilst the aerial photcgmpbs indicate that these upper 
littoral d l a t s  probably never supprted any significant seagrass cover, 
saltcouch (Smroblus viminius) would have cxxurred at the landward fringe 
especially in areas receiving freshwater nm-off. 



W e  16a. Annual and m t h l y  rainfall data for period prior to aerial 
phowL-@=. 

Data of photo Msnthly rainfall (mn) in six mnths  Total Average annual 
preceding date of photn rainfall (mn) for 

4 years preadiw 
J F M A  M J J A S O  data of p b t o  

30 June 1952 634 180 199 167 134 21 1 355 1 966 

16 August 1971 550 699 329 20 33 9 1 640 1 965 

22 September 1974 764 74 173 9 3 9 1 032 2 510 

21 Nwenter 1979 60 116 20 18 10 17 241 2 294 

3 July 1983 100 58 804 172 299 15 1 448 1 884 

13 July 1987 297 428 227 307 103 144 1 505 1 953 

W e  16b. Cyclones prior to aerial phobgaphs. 

Date of Date of cyclone Distance of Cyclone 
photoPraph Centre £ran Cairns 

30.06.52 January & March 1950 55 and 60 lon N 
16.08.71 March 1967 130 h NE 
22.09.74 F e b w  1974 100 km S 
21 .11.79 January 1979 130 km N M  
03.07.83 January 1983 140 lan ENE 
13.07.87 January 1986 80 lon S 



Recent reclamation of the intertidal area for carpark and mina 
facilities between Spence Street and Shields Street has resulted in the 
direct loss of about 4ha of &lats, associated algal mat, and possibly 
seagrass patches. 

3.4.5 Rising SBa Ivel 

A 'Gretmkme' scenario prdcts higher temperatures, higher rainfall, 
higher sea levels and increased frequency of cyclone activity for the 
Cairns region (Peannan, 1988). Ihe effects of higher rain£all, rising sea 
levels and increased cyclone activity on the intertidal mudflats and 
seagrass beds in Cairns: Harkxr will be briefly considered here. Rising 
sea lwels are likely to result in retrogression of mudflat camnmities 
unless sediment is accreting at the same rate as the sea level rise. 

mere is a definite zonation of estuarine and marine annnmities 
related to the extent of seawater inundation and expsure . Salt pan am3 
associated saltmarsh ccnnnmities are found in areas only inmdated by the 
highest spring tides. Ihe plants can tolerate hypersaline sediments but 
not frequent inundation. Mangrwe amunities occur between mean high 
water spring (approximtely 2.5m above Port Datum) and mean low water 
spring (approxirrately Port Datum), and within this tidal range several 
discrete annnmities are £curd (Cowling, 1983). ?he distribution and 
-tion of mangrove mnnunities is related to the tolerance levels of the 
various species to tidal inundation. 

Bare mudflats or mudflats with algal mat occur h e  1 .h Datm whilst 
dense seagrass camunities occur between 1.h and -0.5m. Ihe upper 
landward extent of seagrass is limited by exposure and dehydration. Ihe 
depth of seagrass at the seaward margin is limited by low light levels 
(section 3.2.3) . Ihe seagrasses in Cairns Harbour have a very restricted 
depth distribution due to the highly turbid waters (section 3.2.3). 

Historicdl mapping wer the past 40 years ( A p m  8 and Figure 9) 
has shawn a seaward progradation of w e s  and a loss of seagrass f m  
the upper intertidal areas. Rising sea levels over the next 50 years may 
result in the landward retreat of mngmves and the landward extension of 
seagrass over what is rxw intertidal mud£lats. 

Ihe sea level rise m t e d  for this project is 0.9m over the next 50 
years, a "middle of the road" value for the various scenarios carmonly 
quoted ( W e r  information is in the capmion report; MacDonald Wagner 
1988 - Coastal Precesses , Vol. 3, Project Irnpact and Design Criteria). 

Asslrming this rise in sea level, the respawe of the seagrass beds to 
the rising sea level in Cairns Harfxlur will depend on the relationship 
between the rate of sedimentatim and the rate of suheqence. In the 
total absence of s d h m t  depositicm, the seagrass could be expected to 
nwe landward wer the mudflats to the current level of the 1.9m contour 
(ie. 0 . h  above present upper limit). At the same time the 1- seaward 
limit of seagrass would be expected to recede since light levels above the 
existing seagrass beds would decrease with the increase in water depth. 
Wer such lcw light intensities (below the light ampnsation point 
necessary for photosynthetic maintenance) the seagrass would gradually die 
off. %us the lower limit in 50 years time would c0mespx-d to 
appraximately the current 0.4m contour (ie. 0. 9m above the present 1- 
limit). ?bus, based on the current contour plan for Cairns Hartxxlr, the 
landward mement of seagrass would occur wer distances ranging between 



300111 and 1 O O h  between the L i t t l e  Barren River and Trinity Inlet. ?he 
existing seawall along the esplanade, h v e r ,  m d d  act  as a barrier to 
the £urther landward migratim of seagrass particularly where the ccmtcur 
level  is be lw  2 . h .  The seagrass would also extend into what is presently 
a mangrove m e .  

?he area that  seagrass can occupy between El l ie  Point and False Cape 
w i t h i n  the l.5m and 0.41 cantcur would decrease £ran an estimated 927 
hectaxes to 842 hectares, a loss of 9%. Seagrass, however, does not cover 
the entire mud surface between the 1 .h and -0.5m contours a t  present and 
it is not possible to estimate the actual extent of the cover of the 842 
hectares that wmld exist af te r  a 0.9m sea level  rise axurred.  

The success of seagrass c o l d s i n g  such larye areas of intertidal 
mudflats over the 50 year period w i l l  depend on the abi l i ty  of seagrasses 
to propagate. Currently cmly me species, Zostera caprimmi, occurs 
wmonly in the upper intertidal areas. Zostera does not appear to 
reproduce by seeds in Cairns Harfxxu; c o l d s a t i o n  is due to vegetative 
growth of the h o r i z a t a l  rhizcme system a d  the nuher  of proliferating 
shoots. R-ansplant expzximents with Zostera caprimmi i n  Cairns Harbour 
(see Sectim 4.2) and in Botany Bay, NSW, (West & &., 1988) and with 
other species of Zostera (Zostera no l t i i  in l3gland and Zostera marina in 
USA) have dmmstrated that  this genus may c o l d s e  suitable mudflats quite 
successfully. 

mese predicted contour levels fo r  the upper (1.911) and the lm 
limi t  (0.411) of seagrass qmdh assume the tidal range i n  50 years wil l  be 
similar to that  a t  present (ie. MHSW 2.41111 and MLWS 0.58m). Smaller o r  
larger tidal ranges w i l l  alter the duratim of intertidal exposure and the 
depth of water covering the seagrass, which in turn wi l l  affect  seagrass 
dis t r ibut im.  

Rising sea levels in the absence of sediment deposition is mt 
unlikely in Cairns Harkcur .  Historical evidence and the results of 
n m i c a l  mxlelling and sediment analysis (Trinity Point Cwstal 
hpcesses, Vol. 3, MacCcmald Wagner, 1988) denonstrate that  the seclkwnts 
of the Cairns Hartxrur are naturally accreting and ccmsequently landward 
Wes are mwing slowly seaward. This analysis indicates that  during 
periods of nurunal . . inlet run-off flaw, amther lmg-tenn effect  operates; 
ingesticm of sediment into Cairns HarZour. Fine silts and clays, brought 
into suspensim by w i n d  within Trinity Bay as wel l  as being carried 
northwards f m  the Mulgrave River by longshore currents, are carried into 
the quieter water and associated mangrwe areas of the Inlet, where they 
deposit. lxlring run-off flocds, mterial deposited i n  the Trinity Inle t  
would be flushed out into Cairns Hartour with consequent accretion m the 
mudflats adjacent to the Trinity Inlet entrance. In the long-term, tidal 
ingestim would be a m r e  daninant p-s than run-off f l d  flushing, 
except in the areas imnediately adjacent to the Inlet entrance. Thus 
sediments should continue to accrete over the next 50 years between Shields 
Street  and the L i t t l e  BarrcPl River and between Hills Creek and Bessie 
point. Since the Greenbase scenario also predicts hic$er rainfall, the 
frequency and magnitude of run-off floods i n  Cairns Hartxw w i l l  also be 
greater, and result i n  increased sediment depositim i n  the Harbour. 

I f  sediment accret im is less than 0.Sm in 50 years then landward 
migratim of seagrass w i l l  occur but the extent w i l l  depend m the a m t  
of sediment deposited relat ive to the upper tidal l i m i t  of seagrass 
dis t r ibut im.  It is unlikely that the rate of s ~ t a t i m  w i l l  be 



unifonn i n  the Cairns Euixw (see canpanion report, Coastal h-ocesses, 
Vol. 3 ) .  

Increased rainfall and flocding associated with the Greenhcuse effect 
cculd also affect the seagrass adversely through prolcmged increased 
turbidity and l w e d  salinities (Section 3.2.3 ) . ?he shallow seagrass 
beds i n  Cairns Harbour would be particularly susceptible to freshwater 
flushing, resulting in a decrease in b i m s ,  and may be canpletely lost 
£ ran  the upper intertidal areas. 

Rising sea levels may affect the distribution and akmdance of the 
various species of seagrass in Cairns Har3xxlr due to changes i n  substrate 
and micrc-relief. 'Ihalassia hemrichii and Ormcldocea serrulata have a very 
restricted distribution in Cairns Hartxxlr, and these species may mt be 
able to colcmise the s i l t y  nu3 substrate mre typical of the upper 
intertidal areas. 'Ihalassia hemrichii and Ormodocea serrulata are fcund 
camonly in t idal  pools, a d  should such depressim be rapidly infilled 
with sediments, then loss of these species may occur. Zostera caariwmi 
is currently the mt atnmdant species and grows in a wide variety of 
substrate types. It is also mre tolerant of expswe than 'Ihalassia 
hemrichii and Chdocea sersulata. 

The Greenkcme scenario predicted increased cyclone activity which 
cculd cause severe destruction of seagrass beds, particularly to shallow 
water inshore beds (Kenyon and Poiner, 1987; Rothlisberg & a., 1988) . 
Increased turbidity and lowered salinity associated with rainfall and 
sediment mxrement, and physical turbulence associated with wave and w i n d  
action, are all factors that could amtribute towards a decrease i n  
seagrass abundance. Ebthenmre, increased cyclone frequency wxld man 
that between cyclones the recovery time for seagrass beds wxld be shorter. 
Rothlisberg & &. (1988) suggest that the potential loss of seagrass beds 
in the Gulf of Carpntaria due to the Greenkmse effect could result in a 
decrease in  tiger prawn catches since the seagrass beds are nursery 
habitats for the tiger prawn. Similar effects in Cairns Harbour could 
present similar problems for its tiger prawn fishery. 



?he p m p e d  Trinity Point Developnent d d  replace approximately 81ha of 
seagrass, mudflat and algal mat with a marina basin and channel system. It 
may be psible to reduce the impact that the loss of such habitat m y  have 
on the Cairns Hartour m i n e  fauna througfi restoring lost habitat by 
transplantation or replanting and restoring marine vegetation. 

The feasibility of two different metkx3s was investigated: 
transplanting and restoring of seagrass, and the developnent of artificial 
reefs which can provide additional habitat for fish. 

4.2 S e q p a s  bwsplantatim atxi restaraticn feasibility studies 

Literature review (-y/-) 

Seagrasses are of importance to the coastal marine environment as a shelter 
and nursery for ccmnercial species of fish and prawns and as a sedinwt 
stabilizer. There has been an increasing awareness of the need to restore 
seagrass beds denuded by both natural and mn made causes. 

A variety of seagrass transplantation techniques have been applied 
over the past 20 years. Vegetative techniques essentially involve either 
the transplantation of individual seagrass plants (turions) including 
rhizanes and shoots, or the transplantation of seagrass turfs (plugs, sods) 
which are r m e d  with acmnpanying sediment and relocated to excavated 
holes at the new site. Restoration has also been carried out by planting 
seedlings. 

S u m s  rates of seagrass restoration are highly variable. ' The 
biology of the individual species and the environment of the transplant 
site are important parameters in determining survival. 

The substrate-energy regime and the light-depth regime within which 
the plants grow are likely to affect the success and growth of transplants, 
as do the season of year and the interaction with other seagrass species. 
Kenworthy and Fonseca (1977) examined the seagrass-substrate relationship 
with respect to transplantation of Zostera marina whilst Eemnim and 
Alberte (1986) examined the photosynthetic adaptation of Zostera marina 
transplants alcmg a depth gradient. Although the expriments were carried 
out in the USA on a tenperate species of seagrass, the results have 
significant implications for all seagrass transplantation work and hence 
will be outlined here. 

Kenworthy and Fweca (1977) found that Zostera marina transplant plants 
originating £ran a natural silty substrate "displayed the best overall 
growth" when ampared with plants f m  sandy substrates. Plants 
originating £ran a sand substrate "showed a significantly better growth" 
hen placed in silt, psibly due to their better developed subsur£ace rcot 
system. W m r e  regardless of origin the transplants "mtinually 
afforded better growth" when gmwn in a silty loam substrate as opposed to 
coarse sand or sandy loam. 



Although Zostera marina grcxrs in a wide variety of sedimnt types 
ranging £run coarse sand to fine silt, these results suggest that the 
seagrass plants which gmw in a certain sediment type are m t  necessarily 
physiolcgically adapted only to that particular substrate. Morpblcgical 
features such as a well developed subsurface root system are also 
important, and could be advantageous in transplants. 

Kenmrthy and Fonseca (1977) also conducted an experiment which shaved 
that transplants grown in urdstwbed natural sediment were mre successful 
than transplants gram in sun-dried sedinwt in which the biological 
activity had been himy altered. Sun-dried sediment simulated exp3sed 
dredged spil. 

Zostera capricomi like Zostera marina grows in a variety of sediment 
types, although in Cairns H a r h  it predaninantly grows in a silty 
substrate. A stall, pilot scale study will be necessary to determine the 
nature of the new substrate and to evaluate its suitability for the 
transplant species to be used for seagrass restoration. 

West & A. (1988) carried cut Zostera ca~ricomi transplant trials in 
Botany Bay to assess the feasibility and cost effectiveness of a prop3sed 
large scale transplant pmpxme. Plugs of h t  20-30 shcots were used as 
the transplant "units". The experiment was d k e d  for only a four m t h  
period as an unusual storm resulting in increased wave action and sand 
m e m e n t  destroyed the transplants. 

Zostera caprimmi displays seasonal growth patterns in mre 
southerly locations ( m r e h  Bay, Botany Bay), however it will be 
necessary to determine whether or not there are any seasonal trends for 
Zostera ca~ricorni in a mre txpical location such as the Cairns Harbour. 

4.2.4 Light 

The field transplant experiments of Denniscm and Alberte (1986) sbmd that 
reciprocal transplants frun shallow to deep water sites within the natural 
distribution of a Zostera marina seagrass bed adapted to the respective 
site light regime (total daily irradiance and daily period atave light 
saturation point for Zostera photosynthesis). 

At bth deep water and shallow sites the photosynthesis-irradiance 
relationships of the transplants were similar to ccntrols in t- of 
photosynthetic maximum, initial slope, light saturation and canpensation 
pints arvl dark respiration pints. In spite of this pbtuadaptation, 
reducticms in growth and bia~ss occurred at bth shallow and deep staticms 
wer a four m t h  experimental period. ?his indicated that the 
transplanted plants were not able to acclimatise effectively to the 
different e n v i m t a l  conditicms. Transplants frun low light or deep 
water to high light or shallow water had higher growth rates and b i m s  
than reverse transplants ( f m  high light/shallow water to low lightfdeep 
water), irdicating that the "shift up" f m  low light to hi+ light had 
less effect on Zostera marina growth and b i m s  than a "shift down" frun 
high light to low light. 

&stera marina plants transplanted in deeper water bycd the natural 
extent of the seagrass bed were light limited; the canbination of low 
photosynthetic maximum values and elevated dark respiration rates resulted 
in negative net daily photosynthesis and, ultimately, mrtality. Zostera 



marina plants transplanted in the intertidal region landward of the 
existing edge of the seagrass bed had the highest photosynthetic mximum 
values and lowest dark respiration rates, resulting in the highest net 
daily photosynthetic values. At this inshore site plant growth and bi-s 
were highest, although the transplants did not survive for lcmger than two 
years and a mechanism for limiting lcmg-tenn survival (and preventing 
establiSnwt by natural means) must have existed. Physical. d i s t h c e  
due to increased exp3sure to wave action has been suggested as a possible 
cause (Dennim and Alberte, 1986). 

Zostera ca~ricomi, like Zostera marina, shows phobadaptation. 
m v e r ,  due to the very low light intensities in Cairns Harfxxlr careful 
cansideration needs to be given to the origin of the transplants and the 
area for seagrass restoration if these were to be attempted. 

Seagrass growth and bi-s usually show definite seasonal trends which 
appear to follow seasonal pattems of water temperature and light. 
mansplanting of seagrass at times nwst fawable for growth for the 
particular species would be expected to give the greatest success. 

4.2.6 Field studies (@PI) 

Attempts to mitigate against the likely irnpact of coastal developents have 
en-ged the developnent of techniques for the transplantatim and 
subsequent restoration of seagrass beds. Kuch of this work has been 
carried out in the United States. Unfortunately, little if any of this 
informtian is directly applicable to the Australian situatim. For this 
r e a m  a feasibility study was uderWcen to establish s a w  of the 
difficulties in attempting to transplant/restore seagrasses in Cairns 
Harbour. 

Three sea ass transplant experiments were conducted (see AppeM3ix 2). T Initially 1 .Om areas of seagrass adjacent to the lease site were cleared 
and replanted with three species of seagrass, Zostera ca ricomi, ?halassia 
hemprichii and Qnd ocea rotundah. This was repeated ----2 in 4 .Om plots. In 
bth cases the density of the transplanted seagrass was similar to that of 
control plots when re-examined after several mths. 

In a second experiment seagrasses that were not normally f& in the 
intertidal region of Cairns Harfxxlr, Halophila decipiens and Haloahila 
tricostata, were planted in cleared areas adjacent to the lease site. 
These transplants did not survive and had ccrnpletely disapgeared after four 
weeks. A third experiment was conducted at Green Island, 25km offshore 
fran Cairns where clear water allawed for regular photcgraphic recoding of 
seagrass r m .  cleared 0.25m2 plots were each m t h  and 
the rate of regrakh recorded. A mixture of three species (Halodule 
uninervis, Halahila -ta and Cvnxk~ea serrulata) rrcoldsed greater 
than 80% of the cleared areas in four m t h s  with an average lateral 
r h i z m  growth of about lOOmn per mth. Having established with these 
experiments that seagrasses could be replanted successfully, a larger 
scale experiment was designed to -tor growth of esplanade seagrass 
replanted an a site where seagrass did not occur. An xea near Saltwater 
Creek was chosen at approximately the 0.5m contour line. In this region 
seagrasses survived where water pools cccur at low tide. Raised areas of 
mud between pools dry out at low tide and do not supp3rt seaqrass growth 
(Appdix 7 and Fig. 31, Appdix 12). Six plots were marked out, two 



exprimental and four ccntrols (see Appmdh 2). In four of these a 9m2 
pond was created either by hnding or by digging. Cn the 24 Cctaber 1988 
m e  of each treatnwt was transplanted with Zostera cauricorni at an 
estimated density of 400-500 shc13ts/m2. Seagrass has survived in 
transplanted plots with shxt density averages after m e  nrmth of 357 
sknts/m2 for hrded plots and 345 shoots/m2 for dug plots. W s  was 
despite heavy rain£all soon after planting which d d  have stressed 
seagrasses exposed at low tide. 

lhese feasibility studies demmstrated that it is pxsible to replant 
and transplant seagrasses in the Cairns Harhour. It is lpssible that if 
seagrass beds adjacent to the Trinity Point Developnent were damaged during 
constructim, they may naturally recolonize. Seagrass transplanting from 
nearby beds oould speed up this natural process. 

Seagrasses were maintained in experimental recirculating seawater aquaria 
in 1988 at the Mrthern Fisheries Research Centre to gain sane exprience 
with germinating, transplanting and holding seagrasses for future 
labratory studies. 

In m e  experexperiment, solitary plants of Zostera capricorni, Wassia 
hmprichii, Cvlrodccea rotundata and Halophila ovalis were collected f m  
Cairns Hartour and transplanted to the recirculating seawater aquaria. The 
best survival was obtained with Halophila ovalis and lhalassia hmrichii. 
Future trials are required to test a range of light intensities. 

In another experiment, seeds of Halophila decipiens and Halophila 
tricostata were collected at 15m depth near Fitzroy Island m 14 December 
1987. They were trmqmrted in seawater to the laboratory and placed on a 
d y  substrate in recirculating seawater aquaria. A large nmbex of these 
seeds germinated in late Kxch  1988. Subsequent growth a m e d  to be very 
slow and individual plant survival was p r .  

While £urther trials are required to determine canditions in the 
laboratory for optimum gtowth and survival, the results to date dansnstrate 
that it is feasible to nnintain seagrass in aquaria and to germinate and 
gmw sane species f m  seeds collected in the field. 

4.3 Artificial d s  (@PI) 

The developnent of artificial reefs was considered as a method of 
increasing habitat and shelter for fish. The idea is not new and various 
£ o m  of artificial. reefs have been constructed throughout the world 
(IWnsack and Sutherland 1985; Young, 1988). 

Pilot studies in the Cairns Harkax (QDPI, unpublished data, 1987) 
have dansnstrated that even the sinplestbottm structure was coldzed by 
large nmbrs of fish of many species. A feasibility study, using a South 
Australian artificial reef design (ZLppendix 12) is reanmended for the 
sheltered waters of either Cairns Hartxfllr or Trinity Inlet. Deployment of 
the reef m3dule which is presently at the kdhern Fisheries Centre has 
been cancelled due to cessation of research jkding.  ?he opinim of 
fishing clubs and locdl authorites has been sought on site location. As 
part of the brief to investigate feasabilities for fisheries enhancenwt 
prcgramnes, a review of the scientific literature on artificial reefs, with 
recarmendatim for future research, will be provided as an a d d d m  to 
this report. 



The focus of this research has been to investigate techniques that might 
offset possible negative impacts on the Cairns Hartxxlr envirca7ment that 
could occsur as a result of the proposed Develqment of the lease site. 

It is evident that any seagrass losses could be minimised by 
transplanting and restoring damaged areas, thus speeding up the natural 
regrowth p-ses. Losses of seagrass productivity in the H a r k a x  could 
also be partially offset by allowing ?xspxkh of the mangrove forest on the 
esplanade foreshore regim. The upper intertidal zone could be laradscaped 
in much the m fashion as cccurs on land. -unities exist on the 
esplanade foreshore, either in -junction with, or in the absence of, the 
proposed developnent for ewlqical enhanmt. W s  could boost 
productivity and provide additicmal envircment for associated mangrove 
fauna by selective cultivation of mangrove zones and fringing M. 
Provision of artificial reef structures would provide acMiticmal fish 
habitat in the Cairns Harbour albeit of a sawhat different nature to the 
present habitats. 



5.1 General 

Ihe proposed Cevelopnent would replace approximately 81ha of subtidal and 
intertidal. rmad flats and seagrass with a reclaimed area and a marina basin 
and channels. ?his is likely to directly affect the marine environment of 
the Cairns Ei&xmr by replacing one envirorrment with another at least 
within the kmdaries of the proposed Cevelqmnt lease site. Irt3irect 
effects m y  be felt over a wider area of the H a r h z  because of its shape 
and design, and during the ccrmstructicm phase by, for example, tapn-arily 
increasing turbidity. Likely changes associated with the caplet& 
developnent m y  m t  all be negative as the new habitats provided would be 
expected to flIpport marine life, albeit of a different nature to the 
present. 

?his secticm addresses the likely impact cm the m i n e  mnmmities of 
the proposed Trinity Faint Developst Project incl- possible effects 
of the mtruction phase. 

Ihe anticipated direct effect of the proposed Develcpnent if it goes ahead 
will involve the loss or remrml of approximately 25ha of seagrass and 56ha 
of mud both, which incldes sane isolated seagrass plants, a zcme of 
algal mat and a zcme of saltcouch. 'Ihis would ramve a habitat nay used by 
a variety of fish, crustacea and other animdls. 

It is likely that animal and plant cammities d d  becane 
established in the marina basin, in the access channels and cm revetmat 
walls. These cumnmities would in all probability differ fran the 
existing W l a t  wntnmities, but can be expected to contribute to the 
Cairns Ei&xmr marine life. 

5.3 Physical pramters 

Carrputer rodelling of the proposed marina basin and entrance channels show 
that the waterways wadd flush ccmpletely under all mnditicns (water 
velocities up to O.llm/sec.; see mnpanicm report, Coastal Pnmsses, Vol. 
3). Ihe uses of the land are proposed to be basically urban or semi- 
urban. Storm water run-off frcm this land mass would be diluted by virtue 
of the large sea-water mass inoorporated in the project design. The 
existing central business district adjacent to the esplanade mu5 flats 
appears to have had little effect cm nearby seagrasses, suggesting that the 
prop3sed Developnent would also have little effect. Debris screens and 
water traps could be used to limit the impact of polluticm carried in storm 
water run-off and pollution levels shcxlld be -tared. 

Present levels of wlifom bacteria in the water and the pesticide 
and heavy metal cantamination of the mud need to be taken into account. 
Subsequent use of pesticides, herbicides etc. in lamkcaping the prop3sed 
Developnent (and adjacent existing esplanade parkland) requires strict 
control. 

knsstic pllution in l m  cancentraticms m y  enhance prducticm of 
marine life (Kutkuhn, 1966). I+zwever, the bacterial contamination and 
heavy metal cantamination levels found in analyses of Cairns esplanade mud 
samples is m t  desirable. ?he levels of colifonn bacteria pssibly result 



£ran uncontrolled hman waste released frcm the nearby marina and 
anchorages. This could be readily controlled and the waste putpout  
f a c i l i t i e s  proposed fo r  the Trinity Point Lkvelopcwt should be mandatory 
to ensure that  pollution £ran this sou~ce should not increase. The origin 
of heavy metals in  rrmd saniples is uncertain and warrants £urther s t d y .  

5.4 M a r i r e  vegetation 

The dredged channel and marina basin design (depth of 3.5m) would probably 
prevent seagrass and algae recolonizing the lease site wateniays although 
it is possible that  a fringe of seagrass may establish. However, wave 
action frcm passing vessels and the t q q r a p h y  of engineered channels make 
this unlikely. 

There are currently no mangroves grcdng  on the Lkvelopcwt lease 
s i t e  because of harvesting of young plants by the Cairns Port Authority. 
Loss of seagrass productivity could be offset  to sane extent by 
encouraging mangrove grawth where practical. within the developed area. 

The anticipated major direct impact on marine vegetation w i l l  be the 
loss of 25ha of productive seagrasses and Caul- algae. This represents 
2.9% of the Cairns Harkcur and Mission Bay seagrasses and 0.04% of the 
coastal seagrasses between Cape York and Zbwnsville. It is likely that  
algae mats  and saltmuch fringes w i l l  re-establish in the vicinity of the 
proposed developnent and their M a t e  loss is not l ikely to 
significantly affect  Cairns Harfxxlr and Trinity In le t  marine l i f e .  

Seagrass research i n  Queensland (Coles and Lee Long, 1985) has .sham that 
this habitat is v i t a l  to the survival. of prawns that are the basis of the 
night-time trawl fishery. The imnediate direct  ef fect  of the Lkvelopcwt 
would be the loss of sane 25ha of seagrass prawn nursery grounds and 56ha 
of mudflat and algae mat. ?his habitat loss represents an estimated loss 
of $131 263 per year to the east coast prawn fishery (Section 3.3.2). This 
is approximtely 0.13% of the greater than $100 million per year east coast 
prawn fishery but the regianal significance is l ikely  to be much greater. 
A measure of this impact on regional o r  local fisheries is d i f f icu l t  to 
establish because there are large natural f luctuatims i n  local prawn 
Fopulat im.  Prawn nursery habitat losses could be offset  by re- 
establishing similar areas of seagrasses for prawn nursery g r c a d s ,  but 
much m r e  research needs to be &me. Detecting impacts to the local prawn 
p p u l a t i m  requires intensive and long-term research and mnitoring due to 
large natural fluctuaticsls in prawn nmkers. 

Studies of the f i sh  camarnities present in southern Queensland canal 
estates (Morton, 1988), may have sane relevance to this study. ?he 
southern (&-land studies suggest that  the new environment which would be 
created by the proposed Lkvelopnent would supprt similar n m k r s  of f ish  
species to those in the present environment. Chipared w i t h  urmcdified 
environments, the overall f i sh  alxdance in canal estate channels was 
reduced and the f ish  species canp3sition was markedly different.  W f i e d  
channels had less m a w t h i c  carnivores and mre micro-carnivores and 
planktivores than nearby mangrove fringed channels (mrtan, 1988). Changes 
would also be likely in the f i sh  fauna in the Trinity Point Developnent and 
this could reduce the n m h r  and types of f ish  valuable to carmercial and 



recreatimal. fishermen. In  Cairns Harbour this could mean, for  exanple, a 
reducticm in the numters of ma-benthic carnivores such as qnmter and 
threadfin salmsn. 

The impact cm f i sh  l i f e  in the channels could be minimized. bbreton 
(1988) suggested fran h i s  studies of f ish  p3pulaticms in ar t i f i c ia l ly  
mzdified es tuar ine  habitats in southern Qvxnsland, that rock-lined beaches 
or multi-faceted r e v e b t  walls i n  the wat-ys may encwage a greater 
density of invertebrates and algae than uniformally a m b e d  beaches o r  
mth rxmaete walls. I f  so, this wxld  provide both food and shelter  for  
fish. R s c k  walls are proposed for  the Trinity Point Lkvelqmnt internal 
channels and basin and so their potential for  lessening the impact should 
be investigated beforehand. Ihe loss  of productivity of the habitat might 
be £urther reduced by allowing, where practical, growth of a mangrove 
fringe a lmq the waters edge and the provision of additiondl shelter and 
food for  fish. Prwisicm of mangrove fringes could be considered as a 
cmditicm of developnent. 

Ihe direct loss of the lease site represents 2.9% of Cairns Hartour 
and Mission Bay seagrass and algae f i sh  habitat, 0.0% of the mangrove 
mmnmities and 6.2% of the mud f l a t  and algae mat habitat. A new and 
different f i sh  cumnmity would part ial ly replace the present f ish  
annnmity, at leas t  i n  this area. Given the large natural variability of 
f i sh  numbers and large n m b r s  of species i n  the Cairns Harbour it is 
unlikely that the direct impact of the developlwt cm the entire Hartour 
and Inlet would be easily detectable even with long-term and intensive 
sampling. Haever, it is intprtant that appropriate e t o r i n g  methodology 
be developed and i n i p l m t e d  i f  the Develqmnt prceds. 

Animals living within the lease site sediments would be destroyed. It is 
highly likely animals would r e ~ l c m i z e  the intert idal  fringes and subtidal 
channels f m  nearby but the species and thei r  abcndances are impossible to 
predict. It is possible that i f  mangrove fringes are allowed to establish, 
both mn-oanwcial  and mrmercial cxab populations could establish within 
the proposed Trinity Point Developnent channels. 

As these animals were not sighted during our survey and appear to be 
unannm i n  the area, the likely impact of the proposed Developlwt is 
omsidered negligible. 



6.1 depxitim and water rmvernent 

Fine scale ndelling (see canpanion report, Ccastal Prmesses, Vol. 3) has 
been used to predict the likely effects of the propased Developnent on 
water mxrerrwts and sediment deposition. ?he ndel inlicates that sediment 
accretion adjacent to the esplanade will be accelerated, particularly in 
the lee (west) of the site for 200m and to a snaller extent up to 1 200m. 

It is possible that the accelerated accretion rate would result in the 
short-term loss of seagrasses in the lee of the site. Ihe seagrass species 
in this area have been shown to recolcmize relatively quickly. Although 
impossible to accurately predict, it is likely that seagrasses would 
naturally recolcmize in the depth range 0.1-0.5m (Port Datum). ?his 
natural recoldzation by seagrasses could be enhanced by replanting 
seagrasses from adjacent beds. Ihe impact on the marine habitat and 
fisheries could also be partially arnpe-~ted for by allowing a mangrove 
cmmmity to establish. ?his would occur now, if r m a l  of these 
seedlings was stopped. Allowing natural progression to mangrove 
cmmmities would be imprtant if the resultant accretion produces large 
areas of mud b e  the 1 .0m contow line, which are t w  often exposed at 
low tide to support seagrasses. 

6.2 l,k%ixm activities 

6.2.1 -i%W 

Pollution levels (eg. colifom bacteria) £run human and dcmestic sewage can 
at times be very high in Cairns Harfxxlr (Section 3.1 .6). As mentioned 
(Section 5.3) Zawstic waste prcducts in lcw concentratioas m y  enhance 
productivity. Excessive pollution of this type would increase the 
biological oxygen demand and covld lead to fllper-enrichment and a loss of 
prcductivity. ?his type of impact would be lessened by the proposed p m p  
out facilities. Nevertheless, pollution levels fron dcmestic sewage, 
whether it be fron the proposed Developnent or Cairns city in general, 
should also be regularly -tored. 

6.2.2 J?W.l willage 

Fuel spillage could be expected to have a localized effect on m i n e  life. 
Fuel spill control systems should be incorporated into proposed developnent 
plans. 

6.2.3 Antifarling paint 

Marine facilities of the proposed Bvelopnent would house vessels, all of 
which would be a source of antifouling-derived pollutants. In assessing 
the possible impacts of these on the present environment of the Cairns 
Harkax ,  past and present levels and impacts of these pollutants must be 
considered. ?here is very little informition to date an the impacts of 
antifculing pollutants on the Cairns Harkmr m i n e  life. Heavy metals 
contamination in QDPI sediment samples (Section 3.1.1) and tributyl tin in 
@PI fish samples (Appendix 5) suggest that leachates from industrial 
wastes and/or antifouling paints are already at high levels in the Harkmr 
and Inlet. Sources of pollutants fron antifouling paints include the 
shipping, fishing and yatching vessels at the anchorages, marinas and 
refitting yards presently in Trinity Inlet. Ihe present alarmingly high 



levels of these pollutants in Cairns H~I Ix%x  are cause for co~lcern and 
deserve greater attentian. Sane governments in Australia are already 
attempting to address these problems through avenues such as legislative 
bans on use of tributyl tin on vessels uder l2m. 

A CXeenhase related sea level rise of 0.9m is expected for Cairns Harixxlr 
(see cavpnion report, Coastal aoceSses, Vol. 3). Hydraulic &elling 
studies suggest that the propssed Developnent vnxlld not increase any 
Greenhase effect an the Cairns Hartour water currents and sediment 
mement. Therefore, changes in marine life due to the CXeenhouse effect 
should be una£fected by the Developnent. 

General 

Separate f m  the likely impacts on the marine life caused by the proposed 
Developnent in its final form are short-term matters relating ody to the 
cmstruction pnxess. 

These wmld include: 

- Wbidity due to dredging and reclamation. 
- Accidental spillage of oil and fuel £ran ccnstructian equipnent. 
- Chemical residues in the fill material itself. 

Increased turbidity has the potential to cause loss of adjacent seagrass 
and benthic mmnmities. However, the seagrasses in Cairns Hartour are 
already able to tolerate low li&t levels and a degree of siltation and 
would therefore be able to withstand temporarily increased turbidity. 
Furthennxe, the rkizm system of seagrasses enables regrowth 
following dieback and siltatian. 

Increased siltation can cause snothering of benthic marine caganisns 
and this may result in the death of adjacent sessile, or less nabile, 
filter feeding organisms. Resettlawnt and wlmizatian of organisms such 
as these sbdd occur once sediments have stabilized. 

The coastal hydraulics study (see capmian report) ccplcludes that 
circulatian patterns in Cairns Harbaur are such that there is a nett 
ingress of sediment into Trinity Inlet. Therefore, any turbidity increases 
would be limited to Cairns Hartrxlr and Trinity Inlet and vnxlld not have any 
detrimental effect on the c o r d  reefs of Fitzroy and Green Island. 

Increased turbidity associated with the cmstruction phase would be 
temporarY. Detailed cmstruction planning should incorporate such 
initiatives as bunding of the area to be reclaimed/dredged to keep 
increases in turbidity to acceptable levels. 

Seawater turbidity could be minimized by inplementing on-site 
settlement of turbid water during reclamation. Any release of turbid water 
should be thud to wincide with perid of naturally high turbidity and on 
a falling tide to minimize the effects on m i n e  life. 



Oil spills m c c n s M ( 1 1  l3qli-t 

Petroleum products, heavy metals, and other toxic substances are 
detrinwtal to marine organisms. ?herefore precautio~ls should be taken, i f  
the Developnent proceeds, to ensure that &ace water run-off fmn the 
s i t e  which m y  mtain these substances is not discharged directly into the 
adjacent waters. 

E e i i g  of the proposed reclamtian should prevent stomter fmn any 
an-site workshops or equiprwt capurds fmn draining directly into the 
adjacent waterways. 

Meal residues m f i l l  rmteriaLs 

?he sand f i l l  to be used for the canstructim wcllld be obtained fmn farm 
land i n  the Barren Delta. Chemtest Laboratories have performed a field and 
l .zhmtory testing prcyram to investigate residual chemicals in the sand. 
?kis testing program analysed 34 samples f m  the s i te  for 19 anpxmds,  
covering organcchloride and erg-te pesticides and heavy metals in 
particular. ?he report mcluded that the sand f i l l  should result in "no 
additional pesticide or heavy metals cantaminatian" of the &lats. 



W e e  major areas of research are reammxled to interface with any future 
reclamation work in the Cairns H a r h z .  These we set out briefly belaw. 

An emlogically-oriented research programne is propssed in which the 
following projects should be carried cut: 

1. Wmitor seasondl and low-term variations in representative 
seasrass camnmities. Fived transects would be enployed 
utilizing m-destructive photographic assessnent. Wenbent of 
the &es of the seagrass beds as well as charges in 
density would be assessed thaqh time and correlated with 
reclamation activities in order to minimise harmful effects. 
?his would enhance out ability to identify, detect and mitigate 
harmful effects as they may arise. 

2. Seaqrass transplantation tedmolqy. The refinement of m i n g  
and transplantation technology is necessary if seagrass beds are 
to be restored follcrwing damage caused by reclamation work or by 
natural causes. m i e n c e  overseas and su-s with preliminary 
experiments in the Cairns H a r b u r  suggest that transplantation of I 

adult plants may assist the regeneration process. m i c e  is 
being sought £run overseas researchers, and Dr. R. ales (@XI) 
will be visiting W i c a n  seagrass researchers in February and 
E3arch 1989. 

3. Seaqrass seed collection and qennination technolwy. An 
alternative to the transplantation of adult plants is the 
collection and germination of large nlrmbers of seag-rass seeds. 
Successful preliminary experimental mrk in the latomtory 
indicates that seed germination has prunise as an effective 
methcd of restoring a seagrass bed. 

4. Identification of alternative s e a m s  nursery sites. Little is 
hxm about the recruitment process of prawns and fishes to 
seagrass beds or the envircmental mixlitions necessary for 
seagrass e. Both sets of mixliticms must coexist if a 
successful nursery ground is to eventuate. A research project 
aimed at identifying these conditions and then selecting 
suitable sites in the Cairns lbrixur-Mission Bay area is 
necessary if supplenental seagrass beds were required to rraintain 
or enhance levels of fisheries prcduction. 

7.2 Cairns Harfxur mcred5cnal f M e s  enhancerrPnt 

An ecologically-oriented research progrm is propssed in which three 
projects should be carried cut: 

1. Wmitor seasonal and la-term variations in the fish anmnmity. 
An urderstanding of the natural variability of fish poprlatic~ls 
will assist in assessing the level of inpact of future 
reclamation work or H a r t a x  developnent. The use of beam trawls 
and gill nets at fixed sanpling sites will add valuable 
informtion to our urderstanding of long-term changes in fish 
@ations in Cairns H a r k .  



2. Fisheries enhancement techniques. A p q m  of artificial reef 
studies should be initiated in the Cairns region. C03rdinated 
with a fisheries management strategy, these studies should 
investigate the feasibility of using artificial reefs for 
fisheries enhancesat to offset possible losses of fish 
prcductivity associated with the proposed developnent. General 
agreenent exists within the literature that artificial reefs are 
an important fishery management tool (l%hsack and Sutherland, 
1985). An a d d d m  to this report discusses the use of artificial 
reef techmlcqies for fisheries enhancement, with remnrmdations 
for future studies. 

The feasibility of establishing mangrove frhges or mangrove 
islads on the esplanade intertidal mudflats (or elsewhere in the 
hartxxlr) should be studied to quantify their potential to enhance 
fish p3pulaticms of the Cairns Harm and Trinity Inlet. The 
Winity Point Developnent plan proposes to replace the area where 
the reclamation fill is to be rmved with a mangrove forest 
(approximately 30ha). This site should be mitored to measure 
mangrove growth rates and colonization by fauna and other 
expxcimental sites should also be assessed. 

3. Monitorins catch and effort in the local fish and prawn 
fisheries. @I will investigate the introduction of fine scale 
catch and effort 1-ks for the fisheries of the Cairns Region. 
Data wxld provide a measure of change, if any, in the size of 
fish and prawn stocks, wer time. 

7.3 Cairns lhrkur an3 Trinity Inlet water quality m n i t o r i q  

It is likely that any reclamation or harbx  mrks would affect water 
quality within the Cairns H a r m .  Changes in turbidity and light 
penetration are perceived problem areas. It wmld be necessary to assess 
these impacts against a background of natural levels to provide the 
information needed for construction site management and scheduling, and to 
establish when water quality parameters have returned to their acceptable 
levels. 



This study was initiated to gather informatim h t  aspects of the marine 
l i f e  of the Cairns Harkcur, and to assess the likely effect m this marine 
l i f e  of the p-ed Trinity Point Cevelopnent. The principal findings and 
canclusions are: 

(1) Salinity during the -ling p e r i d  ranged f m  18 g/ l  to  36 g/l. 
Salinities were lowest in March, April and May. 

( 2 )  Turbidity a t  the esplanade site was highly variable, ranging f m  
10 NIU to 70 NIU. The d r e i n g  of the shipping channel in July 
1988 had no masurable effect m turbidity a t  the proposed 
Cevelopnent site. 

(3) Water temperature in the Cairns Harbour ranged f m  25.5% to 
35. fi during the s t d y  per id .  Wmpratures as low as 21.5% 
have been recorded during beam trawl sapl ing for p r a m  in the 
Cairns Harkcur between 1980 and 1987. 

( 4 )  Salinity, temperature and turbidity were each highly variable 
during the sumner mmtbs when seasonal rainfall charged the water I 

q u a l i t y  of the estuary. oqanians that live in this environment 
are able to cope with these-short term fluctuations. 

(5) -d, cadmium, aldrin and dieldrin mntaminatim levels (Appendix 
4) are high in the mud and seagrass of the prop3sed lease s i te .  
Bacterial mtaminatim, pxsibly f m  nearby marina facilities, 
was sufficiently high to warrant further investigatim. Hatchery 
brccxistock fish mortalities a t  the Northern Fisheries Research 
Centre have implicated tributyl tin mtaminatim of Trinity 
Inlet water. These findings were based m a limited sampling 
pmpxme and further sampling and mmitoring are recmmnded. 
The levels of pollutants identified in the study are cause for 
m c e m  and may have the potential for greater impact than the 
proposed Developnent m marine l i fe .  

(1) Eight species of seagrass are found in Cairns Harlxxlr in a depth 
range of 1 .Om above Fa& Datum to 3.7m below Port Datum. ?his 
depth distribution is m e  restricted than f d  for seagrasses 
elsewhere along the @eensland coast. ?his may result f m  high 
turbidity in the Cairns Harbour and it is ps ib le  that 
sustained per ids  of high turbidity could em3anger the deeper 
seagrasses. Dredging and reclamation work asscciated with the 
proposed Cevelopnent could do this and therefore should be co- 
ordinated with naturally high per ids  o f '  turbidity (fllmner) or 
perids of high tidal range to reduce the likely impact on bth 
vegetatim. 

(2) Zostera capricorni was the imst wman seagrass species and had 
the greatest W e  ground b i m s  (78.8 g/m2 and 54.5 g/m2 for 
Cairns  hark^ and lease s i t e  respectively). The maximum shoot 
density found was 4 798 shoots of Halcdule ~ i n i f o l i a  in  a square 
metre of bttan. 



(3) The area of seagrass in  the proposed Developnent lease site w i t h  
a cover greater than 10% is 25ha, representing 0.04% of the 
estimated 69 398ha of seagrass area a lmg the coast between 
Tbxsvi l le  and Cape Yo&. 

( 4 )  Cairns Harbour w i t h  500ha and Mission Bay with 376ha together 
represent 1.3% of the estimated total area covered by seagrass 
(>lo% b o t h  cover) between Tbmsville and Cape Yo&. 

(5) Historical remrds show that  intertidal mudflats and seagrass 
beds have l m g  been a major amgcment of the m i n e  anmiunities 
of Cairns Harkour. In several areas there has been an apparent 
loss of seagrass Mrough a prcgradation of mq-roves and 
&flats. It is likely that  i f  the Cairns Port Authority did not 
remxle mangrove seedlings, the prqased Lkvelqmnt lease s i t e  
would m suppz& a mangrove forest extending out into the Inle t  
i n  much the same way as do the mangroves and mudflats on the 
eastern side of the shipping channel. I f  mangrove grayth was 
permitted, this would replace a prqmrkicm of the present 
seagrass, algae and mudflat amunities on the lease site. 

(6) Preliminary exprimental work has sbm that  seagrasses can be 
transplanted as wble plants i n  the f ie ld  and in  the laboratory, 
and be gemhated i n  the labra tory  £run seed. Seagrasses were 
shaYn to spread by r h i z m  growth at a rate of 100mn per mth 
under certain conditions. These results provide impetus to 
£urther studies aimed at developing the technology and assessing 
the p t e n t i a l  for  eccamnical seagrass bed restoration. 

(1) 'Ikenty-three species of penaeid prawns have been collected i n  
the Cairns Harkour. Nine of these species are marketed by the 
mmmxxcial prawn fishery. The brown and g ~ ~ ~ e d  t igers and 
the true endeavour were the three most nlrmercxls prawns i n  the 
Cairns Harkcur. 

(2) The estimated value of the t iger  and endeavour prawns frun the 
seagrass bed and &flats cccupying the Develcpmt site was 
$131 263/year, for  the Cairns Harkour as a whole was $2 214 500 
and £ran the greater Cairns Harbour-Mission Bay area 
$3 756 257. 

(3) Fleet analysis .sb& that  alkkugh Cairns is Australia's largest 
fishing pork, d y  about 16 of the 419 trawlers based in Cairns 
actually rely on the local prawn stocks. Ihe vast majority of 
the Cairns prawn trawl fishing f lee t  f ish  to the north of 
CmktcxJn and in to  the lbrres Strai t .  

(4)  The akmdmce of prawns i n  the seagrass beds of Cairns Harkour 
varied seascmally. Peak mths for  the carmercially valuable 
prawns were in the slrmner, particularly January and February. 
There is also a high level of natural w i a b i l i t y  i n  prawn 
numbers on a year-byear  basis. 

(5) Significantly m r e  prawns were caught m seagrass and Caulem 
algae beds than on unvegetated mudflats. 



8.4 Fish and Crabs 

(1) A total of 223 species of fish were recorded in Cairns Harknr .  
The average length was 32mn (7mn-50h range). 

(2) Tbienty-three fish species m e  valued highly by carmercial 
fishenren and thirty fish species were highly valued by 
recreational fish-. 

(3) Density of fish in the Cairns Harbxr was 8 809 fish/ha based m 
beam trawl sample estimates. 

( 4 )  NLrmbers of fish species peaked in spring and/or sumner. 

(5) Significantly nore fish were caught m seagrass and Caulerpa 
algal beds than m bare mud substrate. 

( 6 )  It.lo species of cxabs fcund cm the lease site were cannexially 
inprtant: the mud crab Sc,rlla serrata and the sand crab Fortunus 
pelaqicus. Neither species are residents of the mudflats and 
m e  into deeper water when the mudflats and seagrass are 
e p e d  at low tide. A total of 18 species of crabs were 
identified £ran Cairn Harbour samples. 

(1) Crccdiles, turtles and dugong possibly occasionally visit the 
developnent lease site al- no sightings were made during cur 
study. 

(2) E u p q  feeding trails were @~~tcgraphed in the Ellie Point 
seagrass beds and turtles have been recorded outside the study 
period at False Cape and in Missicm Bay. 

(3) A variety of infa- was recorded fran sediment samples. These 
d l  animals provide part of the food -ce for the bird 
populatians. 

8.6 Project inpack 

(1) The direct impact of the project is anticipated to be the 
replacanent of approximately 25 ha of seagrass and algae and 56ha 
of mudflat with a reclamtim, marina basin and channel system. 
?his would rarove habitat currently used by fish, csustacea and 
other animals. New animal and plant anmumities are likely to 
becnw established in the marina basin and channels and cn 
reveht walls and beaches. These annumities can be expected 
to be different fran the existing annumities but would 
nevertheless contribute to the Cairns Harbxr marine life. 

(2)  Both camwcial fish and prawn populatians and are likely to be 
reduced or be replaced in the area of the lease site if the 
Developnent pmzeds. ?he natural variability of the Cairns 
Harbmr fish and prawn populatians arad the anticipated 
relatively d l  area involved in the prcpsed lease site, 



suggest that the likely inipct of its developnent cn these 
papulaticms wwld be d i f f icu l t  to detect. 

(3) mere is a possibility that the lass of w e d  prduc t iv i ty  
resulting fmn  the proposed Developnent could be reduced by 
rrPdifying the Cairns Harkur enviranment w i t h  a r t i f i c i a l  reefs, 
w i t h  areas of transplanted seagrass and/or allowing r q m d h  of 
mangrove vegetation within the prop3sed Developnent site and 
alcglg the esplanade. 

(1 ) The prqmed developnent is l ikely to result in a marked increase 
in accretion rates of sediment in the lee (western) side of the 
lease site, extending 200 me t re s  with a sndller effect  to 1200 
metres.  lhis may result in short-term losses of seagrass, but it 
is expcted that  these marine plants would recoldse intertidal 
areas within the depth range where they are presently f d .  
lhis p m e s s  could be hastened by replanting seagrass. 

(2) W i t h  appropriate controls, storm water run-off and water 
mements are not w t e d  to greatly affect  the Cairns 
m i n e  l i f e .  Intertidal plant and animal cammities do not 
appear to be greatly affected by the adjacent Cairns Central 
Wlsiness D i s t r i c t  at present. The usage of the prop3sed 
Developnent is -istent with that of the Cairns Central 
Wlsiness D i s t r i c t .  

(3) Marina act ivi t ies  my adversely affect  water quality and marine 
l i f e .  Waste disposal and fuel  spillage should be s t r i c t l y  
controlled and m9iitored. 

(1 ) In the event of devel-t constructim proceeding, three short- 
term factors may affect marine l i f e .  Ihese are turbidity, 
asscciated with earth works, spillage of oil  and fuel  and 
chemical residues from the f i l l  mterial. 

Increased turbidity and s i l t a t ion  can cause the loss of seagrass 
and benthic mmiunities. lhis inpz~ct could be reduced by bunding 
reclaimed areas and timing the release of turbid water to 
coincide with pericds of relatively high turbidity and fal l ing 
tides. 

(2) Adverse effects likely to arise f m n  fuel  spillages and chemical 
residues should be mitigated by careful site managenent. 

8.6.4 Research and W n i b r i q  

(1) Continuing detailed rronitoring of water  quality, f i sh  and prawn 
ppulaticms, and of the d is t r ibu t im and ahdance of seagrass 
camnrnities is remmwded. 

(2) Ihe methods and costs of seagrass transplanting and res torat im 
s k d d  be £urther investigated as a p t e n t i a l  tool for  reducing 
the likely impact of the prcpsed Develqmmt. 



( 3 )  'Ihe relevance of a d d i t i d  mangrwe habitat on the esplanade 
foreshore and of ar t i f ic ial  reef habitat should be assessed as a 
means of maintainirq a d  enhancing the prcductivity of the Cairns 
Harbour. 
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Field survey and labratory methods used in the stdy. 

a. Methods used in neasmiq salinity, kapxature, and Widity 

To quantify levels of salinity, temperature, and turbidity in Cairns 
Hartxxlr, water samples were mllected each working day (£ran 21 January 
1988 to 4 Dxember 1988) f m  the surface and fran one metre abwe the 
bttan of Smiths Creek. Water samples were also collected adjacent to the 
lease site mce each week at the time of high tide (Fig. 26 and Fig. 27). 

Measurements recorded included &ace temperature, salinity using a 
Reicherk refrackmeter, and turbidity using a Hach tubidimeter. 

Physical msasurements were also taken spanning a 24 hcur period near 
subtidal seagrass beds just outside the lease site by inshmznts installed 
in the QDPI "Sea Lab". 

Data presented f m  the period 1980 to 1987 are based cm -ts 
taken on the lease site and at Hills Creek, each new m period, near the 
time of high tide at night. Similar recording methods were used in these 
nwamrements to those dated after 21 January 1988. 

b. Sediment m c l e  size analysis 

Analysis of the p-ed develcgmt site sediment was conducted by 
Hollingmrkh Consultants (Appendix 3, Fig. 28). 

c. Pesticides and heavy rnetal identifioticn 

As a routine analysis, saniples of the lease site surface sediments were 
tested for the presence of heavy metals and pesticides. Identical 
analyses of sediment in coastal waters of the Great Barrier Reef l a m  
(near Fitzroy Island, Cairns) and lease site vegetation were canducted as a 
wnpariscn. 

Samples were tested using standard labratory techniques by &emtest 
Laboratories . 
d. Baderial Analysis cn water and sapass sanples fnm the lease site 

and Saltwater C b &  

Bacterial analyses were conducted by the Cairns Base Mospital Patholqy 
Laboratory using standard bacterial count methods. 

Field surveys 

Seagrasses were collected f m  sites a l q  transect lines drawn across the 
stdy area. The extremities of the transect lines were set by the mter 
edges of the study site and by the requirement to sample fran the proposed 
lease site itself. 

Allowing for these canstraints, seven transect lines were used a d  the 
tottan checked at sites with appmxhmtely 200m intervals between them. At 
each of these sites, a raMjcmly selected area of the tottan was d e d  









for the presence of seagrass. If seagrasses were f d ,  two square 
quadrats each enclosing 0.25m2 were placed randanly m the bth, me by 
each of two divers. ?he seagrasses within these quadrats were then remrred 
for bianass studies. Where a seagrass bed was cantin-, additimal 
samples were collected for taxcsmmic plrpsses cmly . The number of samples, 
sites and taxcsmmic collections is tabulated (Table 17) .  

Transect and sampling si te p i t i a n s  are shown in Figure 26b and 
Figure 27. ?he p i t i m  of sample sites was determined by using RADAR and 
a variable range marker to fix distance frun the shore of Cairns Hartour. 
?he water depth of each sample of seagrass collected was recorded using a 
recording depth sciuder. mese depths viere canverted to mean sea level and 
Cairns Port Datum using t h  of day and t idal plane i n f m t i m  provided by 
the Q~eensland Departnwt of Hartmxs and mine .  Areas of seagrass were 
determined from diver records of the presence of seagrass. Areas were 
marked on cwstal maps and m=asured using a PAXN eleckrmic planimeter. 
A l l  sampling methcds used in the field work are standard methods published 
and accepted i n  the scientific literature. 

Table 17. A s u m ~ ~ y  of Cairns Harfxxlr and Mission Bay seagrass samples. 

Date Sites No. of Taxcrmnic Bianass 
sites samples samples 

sampled 

15.10.87 Mission Bay 18 10 13 

11.02.88 Cairns Harbour 20 3 2 

12.02.88 Cairns Harbour 35 14 15 

15.02.88 Cairns Harbour 18 6 6 

19.02.88 Cairns Harbour 14 9 14 

22.02.88 Cairns Hartmx 17 9 6 

04.03.88 Cairns Harkm 4 4 8 



Field -t 

Tenrporal changes in b i m s  

A pmmnently mrked 50m transect was set out cm seagrass beds adjacent to 
the pleensland Department of h-hary Industries "Sea Lab". Photographs 
were first taken on the 4 March 1988 of 0.25 m2 quadrats placed on the 
seagrass bed at points each 5.0m apart along the transect. These quadrats 
were re-photcqaphed on four sepazate occasicms. 'Ihe n m h r  of .stcots in 
each quadrat was used as a measure of biarass. 

Leaf stapling and marking me- used to determine the weight of new 
seagrass growth are standard me- described by Z i m  (1974). 

h-cductivity measurements using lac- gas discharge follow rnei3-d.s 
described in detail in Roberts and mriarty (1 987). 

A qualitative pilot stdy to assess the feasibility of transplanting 
seagrass was &ucted by clearing quadrat squares of seagrass on the 
Esplanade seagrass beds. Sites were chasen at the 1- edge of the dense 
!&stera caprimmi bed (appraximately 0.5m atme Port Datm) and in the 
centre of the seagrass bank (Figure 26a). 

Cleared sites were replanted with Zostera ca~ricorni, 'Ihalassia 
hmprichii, Haloohila deciuiens, and Haloohila tricostata. 

Initially, bm squares each of 0.25m2 were cleared on 14 December 
1987. ?he experiment was repeated using a larger square(4m2) site on the 
19 April 1988. Seagrass &cots were planted irxiividually and as 
traaqmrted turfs, appraximately 120mn square. 

A larger scale transplanting experiment was conducted with Zostera 
mricomi turfs in a site near Saltwater Creek on Wtaber 19, 1988. 

Seven plots, 3m x 2m square, were marked out at the 0.5 m cc~ltour level. 

These were: 

1. A plot with a b u d  wall to retain water at lcw tide and planted with 
Zostera ca ricorni turfs (25an2) at an average shcot density of 365 ze---- shcotslrn . 

2. A plot with a bmd wall to retain water at low tide and not planted 
with seagrass, as a mtrol. 

3. A plot dug to a depth of 10 an to retain water at lcw tide and 
planted with Zostera capricorni at an average density of 365 
htsIm2. 

4. A plot dug to a depth of 10 on and m t  planted with seagrass, as a 
control. 

5. A plot of seaqrass in an adjacent seagrass bed untouched as a ccmtrol. 



6. A plot of bare m d  adjacent to the experimental area untaxhed as a 
control. 

7. A plot of Zostera capriwmi in an adjacent seagrass bed turfed and 
replanted in the same plot as a cantrol. 

Changes on these expaimental plots were quantified by m t i n g  shoots 
f m  photographic records. Data are not available for this report. 

mxmaary stulles and methods 

Bi-s measurements 

Each quadrat wple of seagrass was washed and sorted into mnpment 
species (ales & &. , 1987b). Samples were not acid-treated as there was 
little cantamination with epiphytes and sediment. Total wet weight and 
total n m b r  of shoots were recorded for each species. A subample of 50 
shoots of each species was then taken f m  the qyadrats at each site. 
Ihese shoots were divided into abwe ground (stems and leaves) and below 
grcund ( m t s  and rhizanes) prticms. 

Ihe area of each shoot was established by passing it tha& a PAKN 
electronic planimeter. The measurement was doubled to give a &ace area 
for bth sides of the plant. Wet weights were recorded before material. was 
dried at 80% for 48 hours and reweighed to obtain dry weights. 
Approximately ten shoots of each species were selected at raM3cm f m  each 
quadrat sample and an average s h t  height recorded. Tim mrphlqical 
types of Halcdule uninervis were recognized and treated separately in 
laixjratory analyses: wide (leaf blade width > 1 .5mn) and thin (blade width 
< 1.5mn). 

A series of closed-circuit, saltwater tanks were set up at the Northern 
Fisheries Research Centre. Zostera capricomi, Massia hersxichii and 
Halahila ovalis were transplanted into m e  of these tanks and maintained 
at rcun temperature and with a 0600 - 1800 hour light and 1800 - 0600 hour 
dark regime. 'Ihese seagrasses were established in the tanks cm 4 WL?=& 
1988. 

Seeds were collected fmn Halophila decipiens a d  Halahila 
tricostata plants at Fitzroy Island. Ihese were placed in tanks cm 16 
December 1987. 

Seeds were kept at rcun temperature at two light levels 500 lux and 
1 000 lux with the same light-dark cycle as the transplanted seagrass. 

Field sanpling 
During the study, samples of prawns were collected on 21 cccasicns (Table 
18). Samples were taken from four sites each m t h  at the the of new 
m. ?hey were also collected on two occasim f m  a radady selected 
series of sites, 17 bawls on open rrad bottans, 125 trawls f m  seagrass 
vegetated areas and fmn an algae (Caulerm s. ) bed ( W l e  18, Fig. 
26a). Samples were also collected in Mission Bay (Fig. 27). 



Samples were collected at night using a mini-trawler taving ism 
identical beam trawls. Each beam trawl was 1 .5m wide, 0.5m high and fitted 
with a 2mn mesh net. ?he beam trawls were towed at a speed of 0.5m/sec 
usually for 2.5 minutes as described by Coles and Lee L m g  (1985). Wthods 
qloyed have been widely accepted as suitable for sampling night-time 
active ~ e i d  prawn species. Sarnple efficiency was calibrated by taking 
an absolute sample using a drop net/cutter device. ' Ih is  m e W  described 
by Coles (1986) provides a method of estimating an act& nunker of prawns 
present in a square metre of bottan and in the water a b e  it. 

Information on t-ral changes also includes samples wllected near 
the time of high tide, at each new mxn period, between 1980 and 1987. 
lhese data were collected at ism sites m the lease site and at m e  site at 
Hills Creek (Fig. 26a) using methods similar to those described abwe. 
M y  information m the three m t  eccBlcmically inprtant prawn species was 
analysed from these data. 

Carapace length measwements were taken of all prawns caught using a dial 
micra~ter. Only those prawns with a carapace length greater than 3mn were 
identified to species using keys of Dall (1957) ard Grey &a. (1983) (see 
taxcgmnic reference list). 

Field sanpling 

Fish were wllected from sampling sites in Cairns Harkax in three ways 
(Fig. 26a, Table 10a and Table 18) : 

1. As a by-catch in beam trawls during sampling for prawns. 

2. Gill netting using fine rcpnofil-t nets of 30.h in length a d  
1.5m deep and three stretched mesh sizes; 3.0, 7.5 and 12.5~~1 to 
catch swimning fish. Three gill net q l e s  were taken: March, 
September and Eecenbx 1988. 

3. Seine netting using a 2.0an mesh net 30 .Om lag, during both 
night-time and daytime to trap all but the very fast swimning 
fish. Four seine net samples were taken: February, March, April 
and September 1988. 



Table 18. A s u m ~ ~ y  of Cairns Harbour and Mission Bay beam trawls for 
prawns and fish. 

Date No. of 
Sites 

No. of lxlraticm 
Trawls (*) 

Missim Bay 
Cairn Hartour 
Cairns Hartour 
Cairns Harbnlr 
Cairns Hartour 
Cairns HarbcRlr 
Cairns Harbour 
Cairns Hartour 
Cairns Hartour 
Cairns Harbour 
Cairns Hartour 
Cairns Harbour 
Cairns Hartxnu 
Cairns Harbour 
Cairns Harbour 
Cairns Hartour 
Cairns Harbnlr 
Cairns Hartxnu 
Cairns Harbour 
Cairns Harbour 
Cairns Harbour 

-grass 
-grass 
-grass 
Seagrass 
-grass 
Seagrass 
Mu3 

-grass 
-grass 
-grass 
S e a m s  
-grass 
-grass 
-grass 
-grass 
-grass 
Mu3 
-grass 
-grass 
Mu3 

?he total fish species list was supplemented by previously published 
records (Blaber, 1980) and by recards provided by a carmercial bait 
collector. 

Infomation cm ternpod changes in fish species and nmhrs,  and 
canparative data f m  other seagrass sites cm the eastern Weensland coast, 
are based cm data collected using only the beam trawl. 

Iakxn-atcay methods 

Identificaticm of jwenile fish in northern pleensland waters is extremely 
difficult. TaxoMJnic references used for identificatim are listed. ?he 
assistance of the Queensland Weum fish taxonmy specialists was also 
sought. 

& + a m r m t s  of fish presented are sbdard length measurements. 
Canparative fish data used in this report are f m  data included in re- 
to the Great Barrier Reef Marine Park Authority and to the chnnmwealth 
Fishing Industry Research m t t e e  and those published in scientific 
literature (eg. Blaber, 1980). 



Data ad info~~~tim on W s  were obtained £ran shark contractor records 
and by p s m a l  cxmnmicatim with the James Qcdc University dugcmg 
research specialist, Dr Helene Marsh. 

Eighteen m l e s  of surface nad were collected £ran Cairns H a x h x  
foredme. Each sample contained 0. 002m3 of nad. m l e s  were replicated 
three times at each site. At the time of collectim, a red biological 
stain, Bengal Rose, was &ed to the saniple to aid in identifying 
interstitial fauna. Samples were washed through a series of B-decott 
sieves of 4mn, Zmn, lmn and 5 0 h  m u r e .  Interstitial nad fauna was 
collected £ran each sieve, identified to order and class, counted, and 
weighed. 

Statistical analyses used throughout the programne are stadan3 methods 
carmonly used in biological research. Statistical tests used were non- 
parametric tests as published in Siegel (1956). All methccblogies used in 
collection and analysis are m ~ l o g i e s  previously accepted by and widely 
published within the scientific literature. I 



1 APPENDIX 3 

Ca-sultants part5.de size analysis 

1 Sites +exe sediment analyses were undertaken cm the Developnent lease 
site area are shown in Figure 28. An exanple of seaiment analysis fran 
site BH 605 is given. Full details of sediment, etc., are published in a 
ccq+dcm report (Geotechnical Eiqineering, Vols 1-3) . 



F i g u r e  28.  Loca t ions  of sediment  c o r e  samples  f o r  p a r t i c l e  s i z e  
a n a l y s e s  on t h e  T r i n i t y  P o i n t  D.evelopment l e a s e  s i te .  
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A P m M  4 

Test labratory report for heavy metals and pesticides. 



CHEMTEST 
LABORATORIES 

A Division of Inchcape Inspection and 
Testing Services, Australia, Pty. Ltd. 

83 Koppen Terrace, Calms, Queensland 
P.O. Box 11 Manunda, N.Qld., Australia 4670 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: A492560 

CERTLmCATE OF ANALYSIS 

DATE : 22/12/88 JOB NO: 880644 

CLIENT: QUEENSLAND FISHERIES SERVICES 

NO.OF SAMPLES: THREE 

SAMPLE N P E :  SEAWEED 

SAMPLE IDENTIFICATION: A: ZC 2 SEALAB 
8: ZC SALTWATER CREEK 
C: ZC 1 SEALAB 

METHOD USED: GAS CHROMATOGRAPH. ELECTRON CAPTURE 

RESULTS : 
The sample@) of soil /plants have been tested for the chemical compounds listed below with the 
following results (in parts permillion). 

Sample 1 Sample 2 Sample 3 

Endrin 
DOT 
DDE 
DDD 
TOTALDDT 
Lindane 
Methoxychlor 
Dieldrin 
Aldrin 
Benezene Hexachloride (BHC) 
Oxychlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenezene (HCB) 

Bromophos Ethyl 
Chlorpyrifos 
Ethion 
2,4 D 
2,4,5 T 

<0.01 ppm 
<0.01 ppm 
<0.01 ppm 
<0.01 ppm 
<0.01 ppm 

<0.01 ppm 
<0.01 ppm 
<0.01 ppm 
<0.01 ppm 
<0.01 pprn 

<0.01 ppm 
<0.01 ppm 
4 . 0 1  ppm 
<O.Ol pprn 
<0.01 ppm 

CHEMIST: pp /L h 
S. WEBB 



CHEPvrrEST 
LABORATORIES 

A Division of inchcape Inspection and 
Testing Services, Australia, Pty. Ltd. 

63 Koppen Terrace, Cairns, Queensland 
P.O. Box 11 Manunda, N.Qid., Australia 4870 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: AA92560 

CERTEICATE OF ANALYSIS 

DATE : 01/1U88 

CLIENT: QUEENSLAND FISHERIES SERVICE 

NO.OF SAMPLES: TWO 

SAMPLE TYPE: MUD 

JOB NO: 880635 

SAMPLE IDENTIFICATION: A: ESPLANADE. MUD FLATS 
B: MOUTH, SALTWATER CREEK 

METHOD USED: GAS CHROMATOGRAPH. ELECTRON CAPTURE 

RESULTS : 
The sample(s) of soil Iplants have been tested for the chemical compounds listed below with the 
following results (in parts permillion). 

Sample 1 Sample 2 

Endrin 
DDT 
DDE 
DDD - - - 
TOTALDDT 
Lindane 
Methoxychlor 
Dieldrin 
Aldrin 
Benezene Hexachloride (BHC) 
Oxychlordane 
Heptachlor 
Heptachlor Epoxlde 
Hexachlorobenezene (HCB) 

Bromophos Ethyl 
Chlorpyrifos 
Ethion 
2,4 D 
2,4,5 T 

<0.01 ppm <0.01 ppm 
<0.01 ppm <0.01 ppm 
<0.01 ppm <0.01 ppm 
<0.01 ppm <0.01 ppm 
<0.01 ppm <0.01 ppm 

CHEMIST: /./,;A 
S. WEBB 



CHEMTEST 
LABORATORIES 

A Division of lnchcape Inspection and 
Testing Services, Australia, Pty. Ltd. 

63 Koppen Terrace, Cairns, Queensland 
P.O. Box 11 Manunda, N.Qld., Australia 4870 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: A492560 

CERTIFICATE OF ANALYSIS 

DATE : 05/12/88 JOB NO: 880634 

CLIENT: NORTHERN FISHERIES RESEARCH CENTRE 

NO.OF SAMPLES: ONE 

SAMPLE TYPE: MUD 

SAMPLE IDENTIFICATION: FITZROY ISLAND 

METHOD USED: GAS CHROMATOGRAPH, ELECTRON CAPTURE 

RESULTS : 
The sample(s) of soil I plants have been tested for the chemical compounds listed below with the 
following results (In parts per million). 

Endnn 
DDT 
DDE 
DDD 
TOTALDDT 
Lindane 
Methoxychlor 
Dieldrin 
Aklrin 
Benezene Hexachloride (BHC) 
Oxychlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenezene (HCB) 

Bromophos Ethyl 
Chlorpyrifos 
Ethion 
2,4 9 
2.4,s T 

10.01 ppm 
<0.01 pprn 
<0.01 ppm 
<0.01 ppm 
<0.01 ppm 

CHEMIST: fp 4-rdYUU.IU 
S. WEBB 



I 
I CHEMTEST 

I LABORATORIES 
A Division of lnchcape Inspection and 
Testing Services, Australia, Pty. Ltd. 

63 Koppen Terrace, Cairns, Queensland 
P.O. Box 11 Manunda, N.Qld., Australia 4870 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: A492560 

BIOCHEMCAL ANALYSlS REPORT 
I 

NAME: QUEENSLAND FISHERIES SERVICES 

1 ADDRESS: AUMUUTR STREET, CAIRNS. 

I DATE RECEIVED: 141  2188 

REPORT NUMBER: 880644 

NUMBER OFSAMPLES: THREE 

lWJE OF SAMPLES: SEAWEED 

SAMPLE IDEHTIFICATION A; ZC 2 SEALAB; 
B: ZC SALTWATER CREEK 
C: ZC 1 SEALAB 

I RESULTS: 

i SAMPLE A SAMPLE B SAMPLE C 

MERCURY 0.07pprn 0.04pprn 0.04pprn 
1 CADMIUM <O.OIpprn 0.20pprn <O.Ol pprn 
1 LEAD 4.70pprn 5.20ppm 7.50ppm 

1 Yours faithfully, 

I &.A& 
I C.SAURINE 

TECHNICIAN 



CHEMTEST 
LABORATORIES 

A Division of lnchcape Inspection and 
Testing SeNlces, Australia, Pty. Ltd. 

63 Koppen Terrace, Cairns, Queensland 
P.O. Box 11 Manunda, N.Qld., Australia 4870 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: A492560 

BIOCHEMICAL ANALYSIS REPORT 

NAME 

ADDRESS: 

DATE RECEIVED: 

REPORT NUMBER: 

NUMBER OFSAMPLES: 

TYPE OF SAMPLES: 

RESULTS: 

oxygen 
Mercury 
Cadmium 
Lead 

Yours faithfully. 

QUEENSIAND FISHERIES SERVICES 

AUMULLER STREET. PORTSMITH. CAIRNS. 

TWO A: ESPLANADE, MUD FLATS; 
8: MOUTH, SALTWATER CREEK 

MUD 

SAMPLE A SAMPLE B 

C.SAURlNE 
TECHNICIAN 



I CHErnEST 
LABORATORIES 

I 
A Division of Inchcape Inspection and 
Testing Services, Australia, Pty. Ltd. 

63 Koppen Terrace, Cairns. Queensland 
P.O. Box 11 Manunda, N.Qld., Australia 4870 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: ,4492560 

ADDRESS: 

) DATE RECEIVED: 

REPORT NUMBER: 

1 NUMBER OFSAMPLES: 

I -EoF-prw: 

I RESULTS: 
I 

Mercury 
Cadmium 

I Lead 

1 Yoursfaithfully, 

QUEENSLAND FISHERIES SERVICES 

AUMUUER STREET, WRTSMITH. CAIRNS 

2911 1188 

880634 

ONE 

MUD 

i 
C. SAURINE 
TECHNICIAN 

I 



CHEMTEST 
LABORATORIES 

ADivision of lnchcape Inspection and 
Testing Services, Australia, Pty. Ltd. 

63 Koppen Terrace, Cairns, Queensiand 
P.O. Box 11 Manunda, N.Qld.. Australia 4870 

Tele: (070) 546 020 Fax: (070) 547 217 Telex: A492560 

QUEENSLAND FiSHERlES SERVICES 
AUMULLER STREET, 
PORTSMITH. 
CAIRNS. QLD. 4870 

INTERPRETATION ON REPORTS 880634,880635AND 880644 

t 
These results indicate, in our opinion, an unacceptable level of contamination to marine life with particular reference to 
crustaceans. 

There are variety of sources of heavy metal contamination, some of which are: 
mining, farming and leachate from the dump. 

The unusually high levels of both pesticide and heavy metals found at Fitzroy Island, indicate, in our opinion, a major 
source of concern. 

RECOMMENDATION 

Furtherworkon a greater numberof samples for both statistical and locational reasons is recommended. 

Yours faithfully, 

STEVE WEBB. 
CHEMIST 



Results of water qual i ty tests and f i s h  tissue analyses in Smiths Creek 
near the Northern Fisheries Research Centre. 



C S I R O  
AUSTRALIA 

Division ol Fuel Technology 
L- He;& Revarch Labaato.&, Ncu lllawarra Road. L- Heigu. NSW. 

PoNl  Addms: ?&ate %#I Bag 7. Memi. NSW 2234 
Telepb:(02)543 31 I  I .  Tekx: AA7334l. Far: (02)5436774 

2 A p r i l  1988 

Mr M. Rimmer 
Northern F i she r i e s  Research Centre 
Box 5396 
Cai rns  Mail Centre 
QLD. 4371. 

Dear Mike 

Enclose is a copy of our r e s u l t s  f o r  t h e  a n a l y s i s  of barramundi and 
water  samples. The water concen t ra t ions  a r e  r a t h e r  low, nayhe not 
t y p i c a l  of the boat yard area.  To what ex ten t  a r e  harramundi bottom 
feeders?  The sediment may give a b e t t e r  measure i f  you f e e l  t h a t  is  
important.  

I f  you want t o  extend the s tudy f u r t h e r  do not  h e s i t a t e  t o  contac t  
me. Perhaps we can work out  a low-cost c o l l a b o r a t i v e  research exercise.  

Regards 

i?-- GRAEME BATLEY 

Enc 1. 



I r i l t y l t i n  i n  Ear ranund i  

The fo l lowing  a r e  r e s u l t s  f o r  a n a l y s i s  f o r  t r i h u t y l t i n  (TRT) i n  1 
samples of muscle and l i v e r  from c a p t i v e  h roads tock  harramundi which a r e  
s u s p e c t e d  of  having d ied  a t  your c e n t r e  from a c u t e  TBT t o x i c i t y .  [.later 
samples were a l s o  ana lyzed .  

Sample 

Barramundi 7804 l i v e r  A 
Barramundi 7804 l i v e r  B 
Barramundi 7804 muscle 
Barramundi 7838 l i v e r  
Barramundi.7838 muscle 

Seawater - incoming t i d e  
Seawater - 'outgoing t i d e  

A n a l y t i c a l  Methods 

T i s s u e  samples were h o m o ~ e n i z e d ,  then  0.2 g  was u l t r a s o n i c a t e d  i n  a  
mix tu re  of  concen t ra ted  h y d r o c h l o r i c  a c i d  ( 5  mL) asnd  methanol (5 mL). 
The mix tu re  was e x t r a c t e d  wi th  0.05% t r o p o l o n e  i n  methylene c h l o r i d e  (15  
m ~ )  'and back-extracted i n t o  0.05 M n i t r i c  a c i d  (20 mL). Al iquo t s  of  
t h i s  sample were then added t o  a  3 0  mL r e a c t i o n  b o t t l e  i n t o  which was 
added sodium bonohydride s o l u t i o n .  The t r i b u t y l t i n  hydr ide  formed was 
f lushed  from t h e  b o t t l e  w i t h  helium g a s  and c o l l e c t e d  on a  t r a p ,  
c o n t a i n i n g  3% O V l O l  on Chromosorb G,  h e l d  a t  l i q u i d  temperature .  The 
t rapped hydr ides  were v o l a t i l i z e d  by a  h e a t i n g  ramp and a f t e r  mix tu re  
w i t h  hydrogen and oxygen were combusted i n  a  h e a t e d  q u a r t z  f u r n a c e  a t  
80O0c, w i t h  t h e  t i n  bein8 d e t e c t e d  by a tomic  a b s o r p t i o n  s p e c t r o n e t r y .  

\ l a t e r  samples (500 mL) were s i m i l a r l y  e x t r a c t e d  w i t h  0.05% 
t r o p o l o n e  i n  hexahe (25 mL) w i t h  t h e  e x t r a c t s  evapora ted  t o  low volume 
i n  the  presence of  0.05 N n i t r i c  a c i d .  The a c i d  e x t r a c t  was then 
analyzed f o r  TBT by atomTc a b s o r p t i o n  s p e c t r o m e t r y  a f t e r  h y d r i d i z a t i o n  
a s  before .  

Discuss ion  of  R e s u l t s  ' 

Very l i t t l e  d a t a  is a v a i l a b l e  on.TBT accumulat ion by f i s h .  Acute 
t o x i c i t y  has  been r e p o r t e d  f o r  TRT c o n c e n t r a t i o n s  i n  t h e  ranEe 0.6 - 10 
ng Sn L ' f o r  a  range of f i s h  s p e c i e s  (Rexrode,  1987).  In  s t u d i e s  

shceps1ie;id c~innows, muscle and whole body c o n c e n t r a t i o n s  of 0 .8  and 
1 .7  up, Sn g-I were found, whi le  l l v e r  and muscle c o n c e n t r a t i o n s  i n  
chlnook sa lnon were 2.8 and 0.2 up. Sn C- l )  r e s p e c t i v e l y .  Both - 1 
bioaccumulation d a t a  s e t s  were from tank t e s t i n g  a t  ug L  
c o n c e n t r a t i o n s  of TBT. Bioaccumulation i n  salmon l i v e r  and muscle of  
4300 and 280-fold r e s p e c t i v e l y  have heen r e p o r t e d  ( S h o r t  and Thomer, 
1986).  The measured c o n c e n t r a t i o n s  i n  t h e  barramundi samples r e p r e s e n t  
a  much R r e a t e r  bioaccumulation of t h e  measured wa te r  c o n c e n t r a t i o n s  of  
TBT. These l a t e r  v a l u e s  a r e  no t  c o n s i d e r e d  h i ~ h  compared t o  marine 
c o n c e n t r a t i o n s  above 100 ng Sn L-' ( B a t l e y  e t  a l . ,  1987) It is 
however d i f f i c u l t  t o  comment, i n  t h e  a b s e n c e  of a d d i t i o n  
exper imcnta t ion ,  on the  impact of such TBT l e v e l s  on barramundi 
m o r t a l i t y .  
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Seagrass and water bacteria analysis. 



Table 19. Bacteria found in water samples and seagrass samples on Cairns 
mudflats. 

Species Name Salt Water Seagrass 

Escherichia coli 
Citrobacter freundii 
Klebsiella oxytoca 
Enterobacter cloacae 
Enterobacter agglomerans 
Serratia marcescens 
Proteus vulgaris 
Providencia rettgeri 
Aerornonas hydrophila 
Pseudomonas cepacia 
Pseudomonas putrefaciens 
Pseudomonas spp. 

t Present in samples 

Sea water bacteria analysis 

Standard plate count/100ml = 6.0 x lo6 
Coliform count/lOOml = 1.8 x 104 
Escherichia coli/lOOml = 100 
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~hotqmghs of seagrass an3 W l a t  of the Cai rns  Harbour s t d y  area. 



Seagrass bed near SEALAB, February 1988. 

Seagrass bed in Nission Bay, Pebruary 188 e... 



Examples of patchy and dense seagrass on the Cairns mudflats. 

An example of seagrass growth in natural drainage channels and depressions 
on Cairns mudflats. 



L 
Dense seagrass bed at Ellie Point. 



Possible dugong feeding trails on seagrass beds near Ellie Point. 
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Zone of beach sand and marine couch at landward edge of Cairns esplanade 
mudflats. 



Algal Mat, Pseudodichotomosiphin ( P. Xanthophyceae), pre--..: in upper 
tidal reaches of Trinity Bay mudflats. 

Algal Mat, Pseudodichotomosiphin present in the upper tidal reaches of 
Trinity Bay mudflats. 
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Hollingswxth Cansultants seagrass mapping from aerial photographs. 



L J 

Figure 9 .  Seagrass  d i s t r i b u t i o n  mapped from 1987 a e r i a l  photographs. 
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Figure lo .  Seagrass  d i s t r i b u t i o n  mapped from 1952 a e r i a l  photographs. 
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F i g u r e  1 1 . S e a g r a s s  d i s t r i b u t i o n  mapped from 1971  a e r i a l  photographs.  

f \ 
SEAGRASS DISTRIBUTION - 1971 - 

YLUiUsrl 

LEGEND 

h m s  ( 5 0 - 1 0 0 ~ c a v e r )  

Wid Ocnse (lo-5O%cover) . . 
I Spar= (<lo% ccwr) 

lknpraar 

sp Sdt Pan 

\ J 

f 7 ' 
TRINITY POINT SEAGRASS STUDY 

$<.LC ~ ~ , 2 0 0 0 * ~ ~ ~ 0 .  

0 I W  400 sm em 

.*,<a, ,.... . I. 
m 
V I W HOUHGSYlORTH COHYILTAHTI '...' 
1.6 " 0  . tO'OLI ,' 



(Jam sol,) ouods 1 



I I SEAGRASS DISTRIBUTION- 1979 
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Figure 29.Seagrass distribution mapped from 1979 aerial photographs. 
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Figure#). Seagrass distribution mapped from 1983 aerial photographs. 
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A canpilation of scientific and mmon names used in this report. 



Table  20 .  L i s t  of common and cor responding  s c i e n t i f i c  names used  in t h e  
r e p o r t .  

SCIENTIFIC NAME COMMON NAME 

Ablemes hians 
Acanthopagrus australis 
Acanthopagrus berda 
Acanthurus xanthopterus 
Acentrogobius c.f. multifasciatus 
Aesopia heterhinus 
Aetobatus narinari 
Aetomyleus sp. 
Agriosphraena barracuda 
Alectis indica 
Ambassis nalua 
Ambassis telkara 
Amblygobius sp.1 
Amblyrhynchotes spinosissimus 
Anodontostoma chacunda 
Apistops caloundra 
Aploactinidae sp.1 
Apogon brevicaudatus 
Apogon ellioti 
Apogon hartzfeldi 
Apogon nigripimis 
Apogon poecilopterus 
Apogon quadrifasciatus 
Apogon rupelli 
Apogon sp . 1 
Apogon spp. 
Arenigobius sp.1 
Arius c.f. argyropleuron 
Arius proximus 
Arius sp . 1 
Arius thalassinus 
Arnoglossus waitei 
Arothron hispidus 
Arothron immaculatus 
Arrhamphus sclerolepis 
Atelomycterus macleayi 
Atherinomorus c.f. endrachtensis 
Atypopenaeus formosus 
Atypopenaeus stenodactylus 
Bombonia spicifer 
Bothidae sp.1 
Bothidae sp.2 
Callionymus macdonaldi? 
Callionymus sp.1 
Callionymus spp. 
Canthigaster margaritatus 
Carangidae sp.1 
Caranx ignoblis 
Caranx sexfasciatus 
Caranx sp. 1 
Carcharhinus sealei 
Caulerpa sp. 
Centriscus scutatus 

Giant long-tom 
Silver bream 
Black bream 
Ring-tailed surgeonfish 
Goby 
Sole 
Eagle ray 
Frog ray 
Giant barracuda 
Diamond trevally 
Perchlet 
Perchlet 
Goby 
Pufferfish 
Mud herring 
Scorpionfish 
Velvetfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfishes 
Goby 
Fork-tailed catfish 
Fork-tailed catfish 
Fork-tailed catfish 
Fork-tailed catfish 
Flounder 
Stars and stripes toadfish 
Narrow-lined toadfish 
Snub-nosed garfish 
Cat shark 
Hardyhead 
Orange prawn 
Periscope prawn 
Pipef ish 
Flounder 
Flounder 
Dragonet 
Dragonet 
Dragonets 
Ocellated toby 
Trevally 
Lowly trevally 
Trevally 
Trevally 
Shark 
Algae 
Razorf ish 



Table 20 continued. 

SCIENTIFIC NAME COMMON NAME 

Centrogenys vaigiensis 
Chaetoderma penicilligera 
Chaetodontidae sp.1 
Chanos chanos 
Charcharhinus c.f. sorrah 
Cheilodipterus sp.1 
Chelonodon patoca 
Chirocentrus dorab 
Choerodon sp.1 
Choerodon sp.2 
Conger labiatus 
Ctenogobius nebulosus 
Ctenogobius sp.1 
Cymbacephalus nematophthalmus 
Cymodocea rotundata 
Cymodocea serrulata 
Cynoglossus bilineatus 
Cynoglossus heterolepis 
Cynoglossus puncticeps 
Cynoglossus sp.1 
Dasyatis sephen 
Dexilichthys muelleri 
Dorippe c.f. australiensis 
Dorippe sp.1 
Drepane punctata 
Echeneis naucrates 
Eleutheronema tetradactylum 
Elops australis 
Engraulidae sp. 
Engyprosopon grandisquama 
Epinephalus merra 
Epinephalus spp. 
Epinephalus tuavina 
Escualosa thoracata 
Foa brachygramma 
Fowleria c.f. variagata 
Gazza minuta 
Gerres abbreviatus 
Gerres argyreus 
Gerres filamentosus 
Gerres oyeana 
Gerres poieti 
Gerres punctatus 
Gerres sp.1 
Glossamia aprion aprion 
Glossogobius giuris 
Glossogobius sp.1 
Gnathanodon speciosus 
Gobiidae sp.1 
Gobiidae sp.2 
Gobiidae sp.3 
Gobiidae spp. 
Grapsidae sp.l 

False scorpionfish 
Leatherjacket 
Butterflyfish 
Milkfish 
Shark 
Cardinalfish 
Toadf ish 
Wolf herring 
Wrasse 
wrasse 
Conger eel 
Goby 
Goby 
Fringe-eyed flathead 
Seagrass 
Seagrass 
Tongue sole 
Tongue sole 
Tongue sole 
Tongue sole 
Cowtail ray 
Sole 
Crab 
Crab 
Sicklefish 
Remora 
Blue salmon 
Giant herring 
Anchovy 
Flounder 
Wire netting cod 
Groupers 
Estuarine cod 
Herring 
Cardinalfish 
Cardinalfish 
Ponyf ish 
Silver biddy 
Darnley Island silverbelly 
Silver biddy 
Silver biddy 
Silver biddy 
Silver biddy 
Silver biddy 
Mouth almighty 
Flat-headed goby 
Goby 
Golden trevally 
Goby 
Goby 
Goby 
Gobies 
Mangrove crab 



Table 20 continued. 

SCIENTIFIC NAME COMMON NAME 

Gymnothorax favagineus 
Gymnothorax reticularis 
Gymnothorax sp.1 
Haemulidae spp. 
Halodule pinifolia 
Halodule uninervis (thin) 
Halodule uninervis (wide) 
Halophila decipiens 
Halophila ovalis 
Halophila tricostata 
Halophryne diemensis 
Harengula macrolepis 
Hemirhamphidae sp.1 
Hemirhamphus far 
Heniochus acuminatus 
Herklotsichthys koningsbergeri 
Himantura granulata 
Himantura uarnak 
Hyperlophus vittatus 
Hypoatherina temminckii 
Hypodytes carinatus 
Hyporhamphus australis 
Hyporhamphus dussumieri 
Hyporhamphus quoyi 
Hyporhamphus sp.1 
Inegocia isacanthus 
Labridae sp. 
Lactarius lactarius 
Lactoria cornuta 
Lates calcarifer 
Leiognathus bindus 
Leiognathus decorus 
Leiognathus equulus 
Leiognathus fasciatus 
Leiognathus leuciscus 
Leiognathus moretoniensis 
Leiognathus sp.1 
Leiognathus splendens 
Leiognathus spp. 
Lethrinus lentjan 
Lethrinus nebulosus 
Lethrinus nematacanthus 
Lethrinus sp.1 
Liza dussumieri 
Liza vaigiensis 
Lobotes surinamensis 
Lutjanus argentimaculatus 
Lutjanus erythropterus 
Lutjanus fulviflammus 
Lutjanus russelli 
Lutjanus sp.1 
Matuta granulosa 
Matuta lunaris 

Moray eel 
Moray eel 
Moray eel 
Grunters 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Banded frogfish 
Northern herring 
Garfish 
Five-spot garfish 
Feather-fin bullfish 
Spotted herring/sardine 
Mangrove ray 
Leopard ray 
Herring 
Hardyhead 
Waspf ish 
Sea garfish 
~ussumier's garfish 
Short-nosed garfish 
Garfish 
Flathead 
Wrasse 
False trevally 
Boxf ish 
Barramundi 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyfish 
Ponyf ish 
Purple-headed emperor 
Spangled emperor 
Thread-fin emperor 
Emperor 
Flat-tailed mullet 
Diamond-scaled mullet 
Triple-tail 
Mangrove jack 
Small-mouthed nannygai 
Moses perch 
Fingermark 
Sea perch 
Box crab 
Box crab 



Table 20 continued. 

SCIENTIFIC NAME COMMON NAME 

Megalops cyprinoides 
Metapenaeopsis novaguineae 
Metapenaeopsis palmensis 
Metapenaeopsis rosea 
Metapenaeus bernettae 
Metapenaeus dalli 
Metapenaeus eboracensis 
Metapenaeus endeavouri 
Metapenaeus ensis 
Metapenaeus insolitus 
Micrognathus sp? 
Monacanthus chinensis 
Monodactylus argenteus 
Mugil cephalus 
Mugil georgii 
Muraenesox sp. 
Nematalosa come 
Nibea soldado 
Ocypodidae sp.1 
Ophiocara aporos 
Otolithes ruber 
Oxyeleotris lineolatus 
Paracentropogon longispinis 
Parachaetodon ocellatus 
Paramonacanthus sp.1 
Parapenaeopsis cornuta 
Parapenaeopsis tenella 
Parapercis cylindrica 
Parapercis spp. 
Paraplagusia guttata 
Parthenope sp.1 
Parvigobius sp. 
Pelates quadrilineatus 
Pellona ditchela 
~enaeus esculentus 
Penaeus indicus 
Penaeus latisulcatus 
Penaeus longistylus 
Penaeus merguiensis 
Penaeus monodon 
Penaeus semisulcatus 
Penaeus sp. 
Pentapodus sp.4 
Periophthalmodon barbarus 
Periophthalmus koelreuteri 
Periophthalmus sp. 
Petroscirtes sp.1 
Platax tiera 
Platycephalidae spp. 
Platycephalus fuscus 
Platycephalus indicus 
Plectorhincus gibbosus 
Plotosus anyuillaris 

Oxeye Herring 
Northern velvet prawn 
Southern velvet prawn 
Rosy prawn 
York prawn 
Western school prawn 
Greentail prawn 
True endeavour prawn 
False endeavour prawn 
Greasyback prawn 
Pipef ish 
Fan-bellied leatherjacket 
Diamond butterfish 
Sea mullet 
Creek mullet 
Pike eel 
Hair-back mud herring 
Silver jewf ish 
Ghost crab 
Snake-headed gudgeon 
Three-toothed jewfish 
Sleepy cod 
Waspf ish 
Butterflyfish 
Leatherjacket 
Coral prawn 
Smoothshell prawn 
Grubf ish 
Grubf ishes 
Tongue sole 
Crab 
Goby 
Trumpeter 
Ditchelee herring 
Brown tiger prawn 
Red legged banana prawn 
Western king prawn 
Red spot king prawn 
Common banana prawn 
Leader prawn 
Grooved tiger prawn 
Tiger prawn 
Monocle bream 
Mud-skipper 
Mud-skipper 
Mud-skipper 
Blenny 
Batfish 
Flathead 
Dusky flathead 
Bar-tailed flathead 
Brown sweetlip 
Striped catfish 



Table 20 continued. 

SCIENTIFIC NAME COMMON NAME 

Polydactylus heptadactylus 
Polydactylus multiradiatus 
Polydactylus sheridani 
Polydactylus sp.1 
Pomacentrus sp. 
Pomadasys kaakan 
Pomadasys maculatus 
Pomadasys opercularis 
Pomadasys sp.1 
Portunidae spp. 
Portunus andersoni 
Portunus orbitosinus 
Portunus pelagicus 
Pranesus lacunosa 
Pranesus olgilbyi 
Protonibea diacanthus 
Psammoperca vaigiensis 
Psettodes erumei 
Pseudomonacanthus elongatus 
Pseudomonacanthus peronii 
Pseudomugil signifer 
Pseudorhombus arsius 
Pseudorhombus elevatus 
Pseudorhombus jenynsii 
Pseudorhombus sp.1 
Pterois volitans 
Repomuscenus belcheri 
Rhabdamia sp.1 
Rhinobatus batillum 
Rhinobatus spp. 
Rhinogobius sp.1 
Rhynchorhampus georgi 
Sardinella sp.1 
Saurida nebulosa 
Scaienidae sp.1 
Scarus sp.1 
Scoliodon palasorah 
Scomberoides commersonianus 
Scomberoides tala 
Scomberoides to1 
Scylla serrata 
Secutor insidator 
Secutor ruconius 
Sicyonia cristata 
Siganus canaliculatus 
Siganus fuscescens 
Siganus guttatus 
Siganus sp.1 
Siganus spinus 
Sillago maculata 
Sillago sihama 
Sillago spp. 
Siphamia versicolor 

Seven-fingers tasselfish 
Threadf in 
King salmon 
Threadf in 
Yellow-tailed damselfish 
Grunter 
Grunter 
Spotted grunter 
Grunter 
Swimming crabs 
Swimming crab 
Swimming crab 
Sand crab 
Hardyhead 
Hardyhead 
Black jewfish 
Sand bass 
Halibut 
Leatherjacket 
Leatherjacket 
Blue-eye 
Flounder 
Flounder 
Flounder 
Flounder 
Butterfly cod 
Dragonet 
Cardinalfish 
Shovelnose ray 
Shovelnose rays 
Goby 
Long-nosed garfish 
Sardine 
Gri~er/rock whiting 
Jewfish 
Parrotfish 
Little blue shark 
Queenf ish 
Deep queenfish 
Slender queenfish 
Mud crab 
Ponyfish 
Pony f ish 
Rigeback prawn 
Spinef oot 
Spinefoot 
Golden-lined spinefoot 
Spinefoot 
Black spinefoot 
Winter whiting 
Northern whiting 
Whiting 
Cardinalfish 



Table 20 continued. 

SCIENTIFIC NAME COMMON NAME 

Sphaeroides laevigatus 
Sphaeroides pleurostictus 
Sphyraena flavicauda 
Sphyraena jello 
Sphyrna lewini 
Spratelloides delicatulus 
Stegastoma fasciatum 
Stigmatogobius sp. 
Stolephorus c.f. tysoni 
Stolephorus carpentariae 
Stolephorus devisi 
Stolephorus indicus 
Stolephorus spp. 
Strongylura strongylura 
Suggrundus sp.1 
Synanceia horrida 
Synanceia verrucosa 
Synaptura setifer 
Syngnathidae spp. 
Terapon jarbua 
Terapon puta 
Teraponidae spp. 
Tetrabrachium ocellatum 
Tetraodontidae sp.1 
Tetraodontidae sp.2 
Thalamita parvidens 
Thalamita sima 
Thalamita sp.1 
Thalamita sp.2 
Thalassia hemprichii 
Thryssa hamiltonii 
Thryssa setirostris 
Thryssa spp. 
Torquigener sp.l 
Torquigener whitleyi 
Toxotes chatareus 
Trachinotus blochii 
Trachinotus russelli 
Trachypenaeus curvirostris 
Trachypeneaus anchoralis 
Trachypeneaus fulvus 
Tragulichthys jaculiferus 
Triacanthus biaculeatus 
Trixiphichthys weberi 
Tylosurus crocodilus 
Tylosurus leiura 
Upeneus c.f. tragula 
Upeneus sp.1 
Upeneus vittatus 
Valamugil buchanani 
Valamugil cunnesius 
Valamugil seheli 
Xanthidae sp. 

Toadf ish 
Toadf ish 
Barracuda 
Pickhandle barracuda 
Hammerhead shark 
Northern blue sprat 
Zebra shark 
Goby 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Black-spot long-tom 
Flathead 
Coastal stonefish 
Reef stonefish 
Sole 
Seahorses 
Trumpeter 
Trumpeter 
Trumpeters 
Smoth anglerfish 
Toadfish 
Toadf ish 
Swimming crab 
Swimming crab 
Swimming crab 
Swimming crab 
Seagrass 
Anchovy 
Anchovy 
Anchovies 
Toadf ish 
Toadf ish 
Archerfish 
Snub-nosed dart 
Swallowtail 
Southern rough prawn 
Northern rough prawn 
Brown rough prawn 
Porcupinefish 
Tripodf ish 
Tripodf ish 
Choram long-tom 
Hornpike long-tom 
Goatf ish 
Goatf ish 
Goatf ish 
Mullet 
Mullet 
Blue-tailed mullet 
Crab 



Table 20 continued. 

SCIENTIFIC NAME 

Xenaploactis sp.1 
Yongeichthys criniger 
Zabidius novemaculeatus 
Zenarchopterus buffonis 
Zostera capricorni 
c.f. Arenigobius sp. 

COMMON NAME 

Velvetfish 
Hair-finned goby 
Batf ish 
~uffon's garfish 
Seagzass 
Goby 



Table 21. List of common and corresponding scientific names used in the 
report. 

COMMON NAME 

Algae 
Anchovies 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Anchovy 
Archerfish 
Banded frogfish 
Bar-tailed flathead 
Barracuda 
Barramundi 
Batfish 
Batfish 
Black bream 
Black jewfish 
Black spinefoot 
Black-spot long-tom 
B l e ~ y  
Blue salmon 
Blue-eye 
Blue-tailed mullet 
Box crab 
Box crab 
Boxf ish 
Brown rough prawn 
Brown sweetlip 
Brown tiger prawn 
Buffon's garfish 
Butterfly cod 
Butterflyfish 
Butterflyfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfish 
Cardinalfishes 
Cat shark 
Choram long-tom 
Coastal stonefish 
Common banana prawn 

SCIENTIFIC NAME 

Caulerpa sp. 
Thryssa spp. 
Engraulidae sp. 
Stolephorus c.f. tysoni 
Stolephorus carpentariae 
Stolephorus devisi 
Stolephorus indicus 
Stolephorus spp. 
Thryssa hamiltonii 
Thryssa setirostris 
Toxotes chatareus 
Halophryne diemensis 
Platycephalus indicus 
Sphyraena flavicauda 
Lates calcarifer 
Platax tiera 
Zabidius novemaculeatus 
Acanthopagrus berda 
Protonibea diacanthus 
Siganus spinus 
Strongylura strongylura 
Petroscirtes sp.1 
Eleutheronema tetradactylum 
Pseudomugil signifer 
Valamugil seheli 
Matuta granulosa 
Matuta lunaris 
Lactoria cornuta 
Trachypeneaus fulvus 
Plectorhincus gibbosus 
Penaeus esculentus 
Zenarchopterus buffonis 
Pterois volitans 
Chaetodontidae sp.1 
Parachaetodon ocellatus 
Apogon brevicaudatus 
Apogon ellioti 
Apogon hartzfeldi 
Apogon nigripimis 
Apogon poecilopterus 
Apogon quadrifasciatus 
Apogon rupelli 
Apogon sp.1 
Cheilodipterus sp.1 
Foa brachygramma 
Fowleria c.f. variagata 
Rhabdamia sp.1 
Siphamia versicolor 
Apogon spp. 
Atelomycterus macleayi 
Tylosurus crocodilus 
Synanceia horrida 
Penaeus merguiensis 



Table 21 continued. 

COMMON NAME SCIENTIFIC NAME 

Conger eel 
Coral prawn 
Cowtail ray 
Crab 
Crab 
Crab 
Crab 
Creek mullet 
Darnley Island silverbelly 
Deep queenfish 
Diamond butterfish 
Diamond trevally 
Diamond-scaled mullet 
Ditchelee herring 
Dragonet 
Dragonet 
Dragonet 
Dragonets 
Dusky flathead 
D u S S M ~ ~ ~ ' S  garfish 
Eagle ray 
Emperor 
Estuarine cod 
False endeavour prawn 
False scorpionfish 
False trevally 
Fan-bellied leatherjacket 
Feather-fin bullfish 
Fingermark 
Five-spot garfish 
Flat-headed goby 
Flat-tailed mullet 
Flathead 
Flathead 
Flathead 
Flounder 
Flounder 
Flounder 
Flounder 
Flounder 
Flounder 
Flounder 
Flounder 
Fork-tailed catfish 
Fork-tailed catfish 
Fork-tailed catfish 
Fork-tailed catfish 
Fringe-eyed flathead 
Frog ray 
Garfish 
Garfish 
Ghost crab 
Giant barracuda 

Conger labiatus 
P'arapenaeopsis cornuta 
Dasyatis sephen 
Dorippe c.f. australiensis 
Dorippe sp.1 
Parthenope sp.1 
Xanthidae sp. 
Mugil georgii 
Gerres argyreus 
Scomberoides tala 
Monodactylus argenteus 
Alectis indica 
Liza vaigiensis 
Pellona ditchela 
Callionymus macdonaldi? 
Callionymus sp.1 
Repomuscenus belcheri 
Callionymus spp. 
Platycephalus fuscus 
Hyporhamphus dussumieri 
Aetobatus narinari 
Lethrinus sp.1 
Epinephalus tuavina 
Metapenaeus ensis 
Centrogenys vaigiensis 
Lactarius lactarius 
Monacanthus chinensis 
Heniochus acuminatus 
Lutjanus russelli 
Hemirhamphus far 
Glossogobius giuris 
Liza dussumieri 
Inegocia isacanthus 
Platycephalidae spp. 
Suggrundus sp.1 
Arnoglossus waitei 
Bothidae sp.1 
Bothidae sp.2 
Engyprosopon grandisquama 
Pseudorhombus arsius 
Pseudorhombus elevatus 
Pseudorhombus jenynsii 
Pseudorhombus sp.1 
Arius c.f. argyropleuron 
Arius proximus 
Arius sp. 1 
Arius thalassinus 
Cymbacephalus nematophthalmus 
Aetomyleus sp. 
Hemirhamphidae sp.1 
Hyporhamphus sp.1 
Ocypodidae sp.1 
Agriosphraena barracuda 



Table 21 continued. 

COMMON NAME SCIENTIFIC NAME 

Giant herring 
Giant long-tom 
Goatf ish 
Goatf ish 
Goatf ish 
Gobies 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Goby 
Golden trevally 
Golden-lined spinefoot 
Greasyback prawn 
Greentail prawn 
Grinner/rock whiting 
Grooved tiger prawn 
Groupers 
Grubf ish 
Grubfishes 
Grunter 
Grunter 
Grunter 
Grunters 
Hair-back mud herring 
Hair-finned goby 
Halibut 
Hammerhead shark 
Hardyhead 
Hardyhead 
Hardyhead 
Hardyhead 
Herring 
Herring 
Hornpike long-tom 
Jewf ish 
King salmon 
Leader prawn 
Leatherjacket 
Leatherjacket 
Leatherjacket 
Leatherjacket 
Leopard ray 
Little blue shark 
Long-nosed garfish 

Elops australis 
Ablennes hians 
Upeneus c.f. tragula 
Upeneus sp.1 
Upeneus vittatus 
Gobiidae spp. 
Acentrogobius c.f. multifasciatus 
Amblygobius sp.1 
Arenigobius sp.1 
Ctenogobius nebulosus 
Ctenogobius sp.1 
Glossogobius sp.1 
Gobiidae sp.1 
Gobiidae sp.2 
Gobiidae sp.3 
Parvigobius sp. 
Rhinogobius sp.1 
Stigmatogobius sp. 
c.f. Arenigobius sp. 
Gnathanodon speciosus 
Siganus guttatus 
Metapenaeus insolitus 
Metapenaeus eboracensis 
Saurida nebulosa 
Penaeus semisulcatus 
Epinephalus spp. 
Parapercis cylindrica 
Parapercis spp. 
Pomadasys kaakan 
Pomadasys maculatus 
Pomadasys sp.1 
Haemulidae spp. 
Nematalosa come 
Yongeichthys criniger 
Psettodes erumei 
Sphyrna lewini 
Atherinornorus c.f. endrachtensis 
Hypoatherina temminckii 
Pranesus lacunosa 
Pranesus olgilbyi 
Escualosa thoracata 
Hyperlophus vittatus 
Tylosurus leiura 
Scaienidae sp.1 
Polydactylus sheridani 
Penaeus monodon 
Chaetoderma penicilligera 
Paramonacanthus sp.1 
Pseudomonacanthus elongatus 
Pseudomonacanthus peronii 
Himantura uarnak 
Scoliodon palasorah 
Rhynchorhampus georgi 



Table 21 continued. 

COMMON NAME SCIENTIFIC NAME 

Lowly trevally 
Mangrove crab 
Mangrove jack 
Mangrove ray 
Milkf ish 
Monocle bream 
Moray eel 
Moray eel 
Moray eel 
Moses perch 
Mouth almighty 
Mud crab 
Mud herring 
Mud-skipper 
Mud-skipper 
Mud-skipper 
Mullet 
Mullet 
Narrow-lined toadfish 
Northern blue sprat 
Northern herring 
Northern rough prawn 
Northern velvet prawn 
Northern whiting 
Ocellated toby 
Orange prawn 
Oxeye Herring 
Parrotfish 
Perchlet 
Perchlet 
Periscope prawn 
Pickhandle barracuda 
Pike eel 
Pipef ish 
Pipef ish 
Pony f ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Pony f ish 
Ponyf ish 
Ponyf ish 
Ponyf ish 
Porcupinefish 
Pufferfish 
Purple-headed emperor 
Queenf ish 
Razorf ish 
Red legged banana prawn 

Caranx ignoblis 
Grapsidae sp.1 
Lutjanus argentimaculatus 
Himantura granulata 
Chanos chanos 
Pentapodus sp.4 
Gymnothorax favagineus 
Gymnothorax reticularis 
Gymnothorax sp.1 
Lutjanus fulviflammus 
Glossamia aprion aprion 
Scylla serrata 
Anodontostoma chacunda 
Periophthalmodon barbarus 
Periophthalmus koelreuteri 
Periophthalmus sp. 
Valamugil buchanani 
Valamugil cunnesius 
Arothron immaculatus 
Spratelloides delicatulus 
Harengula macrolepis 
Trachypeneaus anchoralis 
Metapenaeopsis novaguineae 
Sillago sihama 
Canthigaster margaritatus 
Atypopenaeus formosus 
Megalops cyprinoides 
Scarus sp.1 
Ambassis nalua 
Ambassis telkara 
Atypopenaeus stenodactylus 
Sphyraena jello 
Muraenesox sp. 
Bombonia spicifer 
Micrognathus sp? 
Gazza minuta 
Leiognathus bindus 
Leiognathus decorus 
Leiognathus equulus 
Leiognathus fasciatus 
Leiognathus leuciscus 
Leiognathus moretoniensis 
Leiognathus sp.1 
Leiognathus splendens 
Leiognathus spp. 
Secutor insidator 
Secutor ruconius 
Tragulichthys jaculiferus 
Amblyrhynchotes spinosissimus 
Lethrinus lentjan 
Scomberoides commersonianus 
Centriscus scutatus 
Penaeus indicus 



Table 21 continued. 

COMMON NAME SCIENTIFIC NAME 

Red spot king prawn 
Reef stonefish 
Remora 
Rigeback prawn 
Ring-tailed surgeonfish 
Rosy prawn 
Sand bass 
Sand crab 
Sardine 
Scorpionfish 
Sea garfish 
Sea mullet 
Sea perch 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seagrass 
Seahorses 
Seven-fingers tasselfish 
Shark 
Shark 
Short-nosed garfish 
Shovelnose ray 
Shovelnose rays 
Sicklefish 
Silver biddy 
Silver biddy 
Silver biddy 
Silver biddy 
Silver biddy 
Silver biddy 
Silver bream 
Silver jewfish 
Sleepy cod 
Slender queenfish 
Small-mouthed na~ygai 
Smoothshell prawn 
Smoth anglerfish 
Snake-headed gudgeon 
Snub-nosed dart 
Snub-nosed garfish 
Sole 
Sole 
Sole 
Southern rough prawn 
Southern velvet prawn 
Spangled emperor 

Penaeus longistylus 
Synanceia verrucosa 
Echeneis naucrates 
Sicyonia cristata 
Acanthurus xanthopterus 
Metapenaeopsis rosea 
Psammoperca vaigiensis 
Portunus pelagicus 
Sardinella sp.1 
Apistops caloundra 
Hyporhamphus australis 
Mugil cephalus 
Lutjanus sp.1 
Cymodocea rotundaka 
Cymodocea serrulata 
Halodule pinifolia 
Halodule uninervis (thin) 
Halodule uninervis (wide) 
Halophila decipiens 
Halophila ovalis 
Halophila tricostata 
Thalassia hemprichii 
Zostera capricorni 
Syngnathidae spp. 
Polydactylus heptadactylus 
Carcharhinus sealei 
Charcharhinus c.f. sorrah 
Hyporhamphus quoyi 
Rhinobatus batillum 
Rhinobatus spp. 
Drepane punctata 
Gerres abbreviatus 
Gerres filamentosus 
Gerres oyeana 
Gerres poieti 
Gerres punctatus 
Gerres sp. I 
Acanthopagrus australis 
Nibea soldado 
Oxyeleotris lineolatus 
Scomberoides to1 
Lutjanus erythropterus 
Parapenaeopsis tenella 
Tetrabrachium ocellatum 
Ophiocara aporos 
Trachinotus blochii 
Arrhamphus sclerolepis 
Aesopia heterhinus 
Dexilichthys muelleri 
Synaptura setifer 
Trachypenaeus curvirostris 
Metapenaeopsis palmensis 
Lethrinus nebulosus 



Table 21 continued. 

COMMON NAME SCIENTIFIC NAME 

Spinefoot 
Spinef oot 
Spinef oot 
Spotted grunter 
Spotted herring/sardine 
Stars and stripes toadfish 
Striped catfish 
Swallowtail 
Swimming crab 
Swimming crab 
Swimming crab 
Swimming crab 
Swimming crab 
Swimming crab 
Swimming crabs 
Thread-fin emperor 
Threadf in 
Threadf in 
Three-toothed jewfish 
Tiger prawn 
Toadf ish 
Toadf ish 
Toadf ish 
Toadf ish 
Toadf ish 
Toadf ish 
Toadf ish 
Tongue sole 
Tongue sole 
Tongue sole 
Tongue sole 
Tongue sole 
Trevally 
Trevally 
Trevally 
Triple-tail 
Tripodfish 
Tripodf ish 
True endeavour prawn 
Trumpeter 
Trumpeter 
Trumpeter 
Trumpeters 
Velvetfish 
Velvetfish 
Waspf ish 
Waspf ish 
Western king prawn 
Western school prawn 
Whiting 
Winter whiting 
Wire netting cod 
Wolf herring 

Siganus canaliculatus 
Siganus fuscescens 
Siganus sp.1 
Pomadasys opercularis 
Herklotsichthys koningsbergeri 
Arothron hispidus 
Plotosus anguillaris 
Trachinotus russelli 
Portunus andersoni 
Portunus orbitosinus 
Thalamita parvidens 
Thalamita sima 
Thalamita sp.1 
Thalamita sp.2 
Portunidae spp. 
Lethrinus nematacanthus 
Polydactylus multiradiatus 
Polydactylus sp.1 
Otolithes ruber 
Penaeus sp. 
Chelonodon patoca 
Sphaeroides laevigatus 
Sphaeroides pleurostictus 
Tetraodontidae sp.1 
Tetraodontidae sp.2 
Torquigener sp.1 
Torquigener whitleyi 
Cynoglossus bilineatus 
Cynoglossus heterolepis 
Cynoglossus puncticeps 
Cynoglossus sp.1 
Paraplagusia guttata 
Carangidae sp.1 
Caranx sexfasciatus 
Caranx sp.1 
Lobotes surinamensis 
Triacanthus biaculeatus 
Trixiphichthys weberi 
Metapenaeus endeavouri 
Pelates quadrilineatus 
Terapon jarbua 
Terapon puta 
Teraponidae spp. 
Aploactinidae sp.1 
Xenaploactis sp.1 
Hypodytes carinatus 
Paracentropogon longispinis 
Penaeus latisulcatus 
Metapenaeus dalli 
Sillago spp. 
Sillago maculata 
Epinephalus merra 
Chirocentrus dorab 



Table 21 continued. 

COMMON NAME 

Wrasse 
Wrasse 
Wrasse 
Yellow-tailed damselfish 
York prawn 
Zebra shark 

SCIENTIFIC NAME 

Choerodon sp.1 
Choerodon sp.2 
Labridae sp. 
Pomacentrus sp. 
Metapenaeus bernettae 
Stegastoma fasciaturn 



Assmptions used in estimating the weight and value of penaeid prawns on 
seagrass beds and rrmdflats in the Cairns Harhur and the resulting dollar 
values predicted by the &el. 

Data used consisted of nmbrs of prawns of three species, Penaeus 
esculentus, Penaeus semisulcatus and Metameus endeavcuri. These species 
form the major proprtion of the ammrcial catch and were 96% of the 
carmercial prawns caught in Cairns Harhur beam trawl sanrples. 

Kmkrs used were estimates of the nmbrs of prawns per hectare on 
seagrass beds fmn beam trawl sanrples taken at the time of the new m 
each mth or fmn mud flat sanrples in February and December 1988 
(Appendiu 2) .  Samples fmn seagrass were fmn four sites (tw~ trawls at 
each), twJ sites within the lease site, one at Hills Creek and m e  at 
number 18 channel wker. Sex ratios used were b e  recorded for juvenile 
prawns -led and measured. 

(hmrtrcial Fishing Eff& 

To &el prawn harvest a prop3rtian of the total year's fishing effort was 
assigned to each m t h  based on data fmn log ixoks kept by east coast 
endorsed fishermen mrking in the northem sector of the fishery. No 
effort was assigned to January and February as a trawl fishery closure is 
effective in these mtks. 

We assumed that all recruitment, growth and mrtality parameters remain 
identical fmn year to year. All prawns fmn survey data were included in 
the simulation &el for the first m t h  (April). Follming this, ca-ily 
prawns soaller than lGmn carapace length (C.L.) were considered to be newly 
settled and therefore added to the &el. Prawns above this size were 
assumed to have already been residents on the seagrass bed fmn the 
previous mth. All prawns were subjected to growth and natural m>rtality 
processes thrmghout the simulation. In addition when prawns reached a 
predetermined size they were subjected to fishing mrtality. Catch dues 
were calculated by &ng the values of all prawns caught mthly. In any 
simulation, the total annual catch included prawns which survived the nWel 
fmn the previous year. This all- a mre realistic representation of 
the normal state of the fishery. 

Prawn size data are carapace lengths (C.L.) in one millimetre size classes. 
Sex ratios, natural and fishing mrtality were varied with each increment 
in size. Prices paid for prawns are size and species related. The prawns 
leaving the Cairns Harkcur seagrass bds are assumed to leave at the sam3 

t h  for each size class at all places within the Harkcur. 

In calculating density of prawns, all seagrass beds with a cover of greater 
than 10% were considered to have a similar carrying capacity. M c d  flat 
prawn densities were calculated from nnxl flat/seagrass bed prawn number 



ratios recnrded during this s t d y .  ?his ratio was assme3 to be cmstant 
thm&mt the year. Average d u e s  of sanpling gear e f f i c i e n c y  were used 
to determine d e n s i t y  of prawns and applied for a l l  b o t h  types trawled. 
Other parameter  e s t i m a t e s  are: 

Gndh paramter estimates 

Length a t  t ime t =Linf[l-e -k(time t - t ) 
0 

Male 
k Linf  

0.14 37mn C.L. - 

Female 0.16 45mn C.L. 

Assuns3 similar to Penaeus e scu len tus  fmn K i r h x d  and Saners (1984). 

Penaeus esculentus 

k Linf  
Male 0.22 35mn C.L. 
Female 0.22 431nn C.L. 

Frun Penaeus esculentus Tor res  S t r a i t  tagging studies (QDPI). 

Penaeus semisulca tus  

Male 
k Linf  

0.24 38mn C.L. 
Female 0.10 6Omn C.L. 

Frun Penaeus sdsulcatus data in K i r k w d  and Saners (1984). 

using m i g h t  (g)  = a x Length (C.L.in m ) b  

Metacemeus e n d e a w i  

a b 
Male 0.0017 2.79 
Female 0.0015 2.81 

Frun measuzeinx~ts of Metawmeus  endea-i a t  Northern F i s h e r i e s  Research 
Centre  (QDPI). 

Penaeus esculentus 

a b 
Male 0.0024 2.72 
Female 0.0026 2.67 

Ebm measuzerwlts of Penaeus esculentus a t  N d h r ~ ~  F i s h e r i e s  Research 
Centre (QDPI). 



Penaeus semisulcatus 

Fran masurements of Penaeus semisulcatus at Sea Farm (Chris Robertson 
pers. -., 1988). 

Natural mortality (M) 

?he same values were used for all three species: 

C.L. (mn) M (mthly) 

'Ihese values were largely obtained from penaeid averages from Garcia 
(1984). 

Fishing mortality 

'Ihe same values were used for all three species. We as- no 
recruitment cccurred until 26mn cl (urx3e.r this size F=O). At 26mn C.L. 
there was knife-e2ge rdtment and F=0.2 for all sizes 26mn C.L. and 
mer .  This sets fishing mrtality equal to natural mrtality which is 
usually the preferred exploitaticm rate. 

IPngth/grcding anversim and Wesale h y i n g  price 

Metameus endeami 

C.L. (mn) Grading Pricelkg 

Prices frun 'lbrres Seafccd, Cairns, 26 May 1988. 

Penaeus esculentus and Penaeus semisulcatus 

C.L. (mn) Wing Price/kg 

Prices £run G. Williams, Cairns, 26 May 1988. 



Lbllar value of prawns originating fmn Cairns mrhur seagrass and 
mudflats. 

Table 22a. Cumulative and m t h l y  catch values per hectare of the brown 
tiger prawn, Penaeus esculentus originating f m n  Cairns mrhur seagrasses. 

Monthly* R-awm Sex R N w  Deaths Catch Value $ Catch Wt(g)/ $/ Mort. R. 
Effort Left F/M Rec. Nat. Fish CM. Im. (kg) Prawn Prawn F/M 

AP 0.07 
MA 0.10 
JU 0.05 
JU 0.07 
AU 0.13 
SE 0.06 
(x' 0.07 
NO 0.05 
DE 0.01 
JA NIL 
FE NIL 
MA 0.39 

Catch Total (kg) 101.2 R-ice Average ($) (kg) 12.20 
($) 1232.96 (each) 0.24 

Deaths Natural 17259 Average Pcavn Weight (g) 19.25 
Fishing 5256 Carapace Length (mn) 26.66 

Yield/Recruit (g) 3.59 

1s) 0.05 

* Wmthly effort is expressed as a proportion of the total annual fishing 
effort. 



W e  22b. clmdative and mmthly catch values per hectare of the grmved 
tiger prawn, Penaeus semisulcatus originating fran Cairns 
seagrasses . 

Monthly* Prawns Sex R Nw Oeaths Catch Value $ Catch Wt(g)/ $1 brt. R. 
Ef for t  Left F/M R e .  Nat. Fish Om. Iwren. (kg) Prawn Prawn F/M 

AP 0.07 
MA 0.10 
JU 0.05 
JU 0.07 
AU 0.13 
SE 0.06 
OC 0.07 
NO 0.05 
DE 0.01 
JA NIL 
FE NIL 
MA 0.39 

8.94 0.05 0.20 
11.53 0.07 0.47 
15.21 0.14 0.36 
19.11 0.21 0.64 
23.11 0.31 1.31 
27.40 0.41 0.52 
31.80 0.49 0.56 
35.41 0.57 0.36 
36.95 0.63 0.04 
NO CATCH *-* 
NO CATai *=* 
15.51 0.21 0.45 

Cat& Total (kg) 103.3 R-iw Average (kg) 12.03 
($1 1240.97 (each) 0.22 

Deaths Natural 19083 Average Prawn Wight (g) 17.88 
Fishing 5776 Carapaw Length (mn) 25.51 

Y ie ld /Rsmi t  (g) 2.24 

($) 0.03 

* M o n t h l y  e f f o r t  i s  e x p r e s s e d  a s  a p r o p o r t i o n  o f  t h e  t o t a l  a n n u a l  f i s h i n g  
e f f o r t .  



Table 22c. amnrlative and m t h l y  catch values per hectare of the 
endeavour prawn, Metapenaeus ended-i originating f m  Cairns Harfxxlr 
seagrasses . 

Monthly* Frawns Sex R Nn, Deaths Catch Value $ Catch iit(g)/ $/ hrt. R. 
E f f o r t  Le f t  F/M Rec. Nat. Fish Cun. I m .  (kg) Prawn R-awn F/M 

AP 0.07 
MA 0.10 
JU 0.05 
JU 0.07 
AU 0.13 
SE 0.06 
K 0.07 
NO 0.05 
DE 0.01 
JA NIL 
FE NIL 
MA 0.39 

60.46 m.46 8.46 15.72 1 2  0.30 
148.34 87.87 11.84 16.Z 0.13 0.26 
192.39 44.05 5.81 16.61 0.13 0.11 
253.81 61.43 8.12 16.54 0.13 0.17 
357.47 102.66 13.97 15.56 0.12 0.29 
401.70 45.22 6.39 14.72 0.11 0.13 
456.63 55.93 7.96 14.45 0.11 0.20 
501.16 43.53 6.27 14.3 0.10 0.12 
511.72 10.56 1.46 14.75 0.11 0.03 
511.72 am* CATCH 8-8 

511.72 am* NO CATCH am* 

993.49 481.78 64.34 16.17 0.13 1.36 

C a W  Total (kg) 134.7 Price Average (kg) 7.38 
($) 993.49 (each) 0.12 

Deaths Natural 38305 Average h n  Weight (g) 15.82 
Fishing 8511 Carapace Length (mn) 25.47 

Yield/Recmit (g) 2.18 

($1 0.02 

* M o n t h l y  e f f o r t  i s  e x p r e s s e d  a s  a p r o p o r t i o n  o f  t h e  t o t a l  a n n u a l  f i s h i n g  
e f f o r t .  

Table 22d. Sunnary for all species of prawns originating £run Cairns 
Harbour seagrass beds. 

Catch Total (kg) 339.1 

( s f  3467.42 

Deaths Natural 74647 
fish in^ 19543 

Y i e l d / R w i t  (g) 2.49 

($) 0.03 

Price Average ($1 (kg) 10.23 
(each) 0.18 

Average Prawn Weight (g) 17.35 
C.L. (mn) 25.80 



j Table 23a. Cumulative and m t h l y  catch values per hectare of the b m  
tiger prawn, Penaeus escdentus originating £ran the intertidal mudflats of 
Cairns Harb3ur. 

Monthly* 
Effort  

AP 0.07 
MA 0.10 
JU 0.05 
JU 0.07 
AU 0.13 
SE 0.06 
CC 0.07 
NO 0.05 
DE 0.01 
JA NIL 
FE NIL 
MA 0.39 

Prawns Sex R Ned 
Lef t  F/M Rec. 

Oeaths Catch Value $ Catch h't(g)/ $/ 
Nat. Fish Cum. I m .  (kg) Pram Prawn 

36.77 36.77 3.45 16.67 
96.13 59.35 5.43 18.29 

128.63 32.50 2.74 20.69 
176.92 48.29 3.66 22.71 
253.76 76.84 5.83 23.49 
284.19 30.43 2.30 24.11 
317.00 32.82 2.40 23.09 
338.14 21.14 1.64 18.24 
342.59 4.45 0.42 15.42 
X2.59 *** N3 CATCH 
342.59 *** N3 CATQ( 
645.38 302.79 24.98 18.13 

Catch Total (kg) 52.9 Price Average (kg) 12.22 
( 0 )  645.38 (each) 0.24 

Oeaths Natural 8967 Average Prawn Weight (g) 19.29 

Fishing 2740 Carapaca Length (mn) 26.68 

Yield/Recmit (g) 3.61 

$ 1  0.05 

* M o n t h l y  e f f o r t  i s  e x p r e s s e d  a s  a p r o p o r t i o n  o f  t h e  t o t a l  a n n u a l  f i s h i n g  
e f f o r t .  



Table 23b. Cmulative and nonthly catch values per hectare of the grcoved 
tiger prawn, Penaeus semisulcatus originating fran the intertidal mudflats 
of Cairns Harkcur. 

Monthly* R-awm Sex R N w  Deaths Catch Value $ Catch Clt(g)/ $1 hrt. R. 
E f fo r t  Left F/M Rec. Nat. Fish Cum. Increm. (kg) Prawn Prawn F/M 

AP 0.07 
MA 0.10 
JU 0.05 
JU 0.07 
AU 0.13 
SE 0.06 
OC 0.07 
NO 0.05 
OE 0.01 
JA NIL 
FE NIL 
MA 0.39 

0.92 0.19 8.74 0.05 0.20 
3.17 0.52 11.51 0.07 0.47 
3.67 0.40 15.63 0.15 0.37 
7.14 0.64 19.63 0.22 0.65 

14.58 1.09 23.35 0.32 1.32 
6.13 0.42 27.11 0.40 0.54 
6.68 0.43 32.12 0.50 0.59 
4.41 0.28 36.56 0.59 0.38 
0.84 0.05 37.85 0.65 0.04 

mm NO CATM **f* 

*+r MI CATCH mt* 

20.03 1.44 17.41 0.25 0.47 

Catch Total (kg) 5.5 Price Average (kg) 12.38 
($) 67.56 (each) 0.24 

Deaths Natural 944 Average R-awn Weight (g) 18.65 
Fishing 293 Carapace Length (mn) 25.82 

Yield/Recruit (g) 2.09 

($) 0.03 

* M o n t h l y  e f f o r t  i s  e x p r e s s e d  a s  a p r o p o r t i o n  o f  t h e  t o t a l  a n n u a l  f i s h i n g  
e f f o r t .  



W e  23c. amrulative and nrplthly catch values per hectare of the 
endeavour prawn, Metameus eradeavouci originating £ran the intertidal 
mudflats of Cairns lbrlxu-. 

Monthly* Prawns Sex R NRI Deaths Catch Value $ Catch Kt(g)/ $/ brt. R. 
Ef for t  Left F/M U s .  Nat. F ish Cun. I m .  (kg) h-avn Rarn FJM 

AP 0.07 
MA 0.10 
JU 0.05 
JU 0.07 
AU 0.13 
SE 0.06 
CC 0.07 
NO 0.05 
DE 0.01 
JA NIL 
FE NIL 
MA 0.39 

Catch Total (kg) 11.2 Price Average (kg) 7.44 

$ 83.06 (each) 0.13 

Deaths Natural 3049 Average Prawn Weight (9) 16.15 
Fishing 692 Carapace Length (mn) 25.64 

yield/Recmit (g) 1.50 

($1 0.02 

* EZHlthly effort is expressed as a proportion of the total annual fishing 
effort. 

Tahle 23d. Sumnary for all species of prawns originating fmn the 
intertidal mudflats of Cairns Harbour. 

Catch Total (kg) 69.5 

(9 796.01 

Deaths Natural 12960 
Fishing 3725 

Price Average ($) (kg) 11.46 
(each) 0.22 

Average Prawn Weight (g) 18.66 
C. L. (mn) 26.42 



Species of fish caught in beam trawls £ran Cairns Harbour, Emen to Water 
Park Point and Kxmbgbm Island, and targeted species of fish £am3 in 
Cairns Hartcur and Trinity Inlet.  



T a b l e  2 4 .  F i s h  s p e c i e s  caugh t  i n  C a i r n s  Harbour,  Bowen t o  Water Park  
P o i n t ,  and  Mornington I s l a n d .  

W E N  TO WATER PARK POIW HJRNIff im ISLAND 

PMBASSIDAE 

hbass i s  nalua 

Ambassis te lkara  

APLOACTINIDAE 

Aploactinidae sp.1 

Xenaploactis sp.1 

APCU)NIDAE 

Apogon e l l i o t i  

Apogon quadrifasciatus 

Apogon sp.1 

Foa brachygrma 

A r n I D A E  

A w o n  brevicaudatus 

Apogon e l l i o t i  

Apogon hartzfe ld i  

A w o n  n ig r ip inn is  

A w o n  poecilopterus 

A m o n  spp. 

Foa brachygrma 

F w l e r i a  c.f. variegata 

Siphamia v e r s i w l o r  

ATHERINIDAE ATHERINIDAE 
A t h e r i m w s  c.f. endrachtensis Hypoatherina temninckii 

h-anesus lacunosa 

Pranesus og i lby i  

BOTHIDAE 

Engyprosopon grandisquama 

CALLIMiWIDAE 

Callionyrms sp.1 

Remscenus belcheri 

CENTRISCIDAE 

Centriscus scu tahs  

CENTROPCMIDAE 

P s m p r c a  vaigiensis 

WETOWNTIDAE 

Chaetcdontidae sp.1 

CLUPEIDAE 

Amdontostma chacunda 

Escualosa thoracata 

Herklotsichthys koningsbergeri 

Sardinel la sp.1 

BLENNIOAE 

Petroscirtes sp.1 

BOTHIDAE 

Arnoglossus waitei 

Bothidae sp. 1 

Bothidae sp.2 

CALLIONYMIDAE 

Callionyrms maodonaldi? 

Call  ionymus spp. 

Repomuscenus belcheri 

CARANGI DAE 

Caraogidae sp.1 

Gnathamdon swciosus 

CENTRISCIDAE 

Centriscus scutatus 

APOGONIDAE 

A w o n  ruplli i 
Cheilcdipterus sp. 1 

RhaMamia sp.1 

CENTROPCMIDAE CENTROPCMIDAE 

Psamperca vaigiensis P s m p r c a  vaigiensis 

CHAETOWMIDAE WETOWNTIDAE 

Parachaetcdon ocel latus Parachaetcdon ccel latus 

CLUPEIDAE CLUPEIDAE 

Spatelloides del icatu lus Hi lsa sp.1 

Spratelloides del icatulus 



Table  24  continued. 

CONGRIDAE 

Ganger labiatus 

CYNOGLOSSIDAE 

Cynoglossus puncticaps 

Paraplagusia guttata 

ENGRAULIDAE 

Stolephorus devisi 

Stnlephorus c.f. tysoni 

Stolephorus spp. 

Thryssa hamiltonii 

Thryssa spp. 

EPHIPPIDAE 

Drepane punctata 

Zabidius novenaculeatus 

GERREIDAE 

Gerres abbreviatus 

Gerres f i lamentosus 

Gerres po ie t i  

Gerres sp.1 

GOBIIDAE 

Amblygobius sp.1 

Glosscgobius sp.1 

Gobiidae spp. 

Rhinogobius sp. 1 

Yongeichthys cr in iger 

HAEWLIOAE 

Haermlidae sp.1 

Pmdasys kaakan 

Panadasys ~ C U l a t u s  

Panadasys opercularis 

Pmdasys sp.1 

HEMIRHPMWIDAE 

Arrhamphus sclerolepis 

Hyprhamphus austral is 

Hyprhamphus quoyi 

CONGRIDAE 

Conger labiatus 

CYMLOSSIDAE 

Cynoglossus puncticeps 

Paraplagusia guttata 

DIOWNTIDAE 

Tragulichthys jaculiferus 

ENGRAULIDAE 

Stolephorus sp. 1 

Swlephorus sp.2 

GERREIDAE 

Gerres sp.1 

ENGRAULIDAE 

Engraulidae sp. 

Stolephorus indicus 

Stolephorus sp. 

GERREIDAE 

Gerres oyeana 

Gerres sp. 1 

Gerres 50.2 

GOBIIDAE GOBIIDAE 

Acentrcgobius c.f. rmlt i fasciatus Yongeichthys criniger 

Arenigobius sp.1 

Ctenogobius sp. 1 
Gabiidae sp.3 

c.f. Arenigobius sp. 

HEMIRWPHIDAE 

Henirhampnidae sp. 1 
Hyprhamphus sp. 1 

LABRIDAE 

Choercdon sp. 1 

LABRIDAE 

Chcercdon sp. 1 

Chcercdon s p . 2  
Labridae sp. 



Table 24 continued. 

LEIOWATHIDAE 

Gazza minuta 

Leicgnathus bindus 

Leicgnathus decorus 

Leicgnathus equulus 

Leicgnathus splendens 

Leicgnathus spp. 

Secutor Nconius 

LETHRINIDAE 

Lethrinus len t jan  

Lethrinus sp.1 

LUTJANIDAE 

Lutjanus erythmpterus 

Lutjanus fulvif larmus 

Lutjanus russel l  i 

Lutjanus sp. 1 

MONACANTHIDAE 

Parmnacanthus sp.1 

MURAENIDAE 

Gymnothorax sp.1 

PARALICHTHYIDAE 

Pseudorhbus elevatus 

PLArYCEPHALIDAE 

Cymbacephalus m toph tha lmus  

Inegocia isacanthus 

Platycephalidae spp. 

Platycephalus indicus 

Suggrundus sp. 1 

WLYNEMIDAE 

Polydactylus heptadactylus 

Polydactylus rml t i radiatus 

Polydadylus sp.1 

LEIOWATHIDAE LEICGNATHIDAE 

Leicgnathus bindus Leicgnathus sp .  1 

Leicgnathus l e u c i s a s  Leiognathus sp.2 

Leicgnathus c. f. naretoniensis 

Leicgnathus sp.1 

LETHRINIDAE LETHRINIDAE 
Lethrinus nematacanthus Lethrinus sp. 1 

Lethrinus sp.2 

LUTJANIDAE 

Lutjanus wsse l  li 

MONACANTHIDAE MONACANTHIDAE 

Chaetcdem pen ic i l l i gera  Parmnacanthus sp.1 

Monacanthus chinensis Pseudaranacanthus elongatus 

Pseudaranacanthus peroni i 

MUGILOIDIDAE 

Parapercis cy l indr ica  

Parapercis spp. 

MULLIDAE 

Upeneus c.f. t ragula 

WRAENIDAE 

Gymonthorax r e t i c u l a r i s  

NEMIPTERIDAE 

Pentapodus sp.4 

OSTRACIIDAE 

Lactoria w rnu ta  

PARALICHTHYIDAE 

Pseudorhbus sp. 1 

PLANCEPHALIDAE PLANCEPHALIDAE 

Cymbacephalus nematophthalmus Cymbacephalus nematophthalmus 

Platycephalidae sp.1 

Sug~rundus sp. 1 

SCARIDAE 

Scarus sp. 1 



Table 24 continued. 

SCIAENIDAE 
Nitea soldado 

SCORPAENIDAE 
Paracentmpogon longispinis 

SERRANIDAE 
Centnogenys vaigiensis 

SIGANIDAE 
Siganus canaliwlatus 
Siganus fuscescens 
Siganus guttatus 
Siganus spinus 
Siganus spp. 

SILLIGANIDAE 
Sillago sihama 
Sillago sp. 1 

SOLEIDAE 
Dexilichthys muelleri 

SPHYRAENIDAE 
Sphyraena jell0 

SYNGNATHIDAE 
Bombania spicifer 

TERAWNIDAE 
Pelates quadrilineatus 
Terapon puta 
Teraponidae spp. 

TETRABRACHIIDAE 
Tetrabrachium ocellatum 

SCORPAENIDAE 
Apistops calwndra 
Hypodytes carinatus 
Paracentropogon long ispinis 

SERRANIDAE 
Centrogenys vaigiensis 

SIGANIDAE 
Siganus fuscescens 
Siganus c.f. canaliwlatus 

SILLIGANIDAE 
Sillago sp.1 
Sillago sp.2 

SYNGNATHIDAE 
Micnognathus sp? 
Syngnathidae sp. 1 

SYNOWNTIDAE 
Syncdus sageneus 

SCORPAENIDAE 
Paracentropogon longispinis 

SERRANIDAE 
Centrogenys vaigiensis 

SIGANIDAE 
Siganus canaliculatus 
Siganus fuscescens 

SILLIGANIDAE 
Sillago sp.1 
Sillago sp.3 

SPHYRAENIDAE 
Sphyraena f lavicauda 

TERAWNIDAE TERAWNIDAE 
Pelates quadrilineatus Pelates quadrilineatus 

Pelates sexlineatus 
Terapon puta 

TETRAOWNTIDAE TETRAOWNTIDAE 
hblyrhynchotes spimsissimus Amthmn im~culatus 
Amthmn imnawlatus Torquigener whitleyi 
Canthigaster margaritatus 
Cheloncdon patcca 
Tetracdontidae sp. 1 
Tetracdontidae sp.2 
Torquigener sp.1 

TETRAOWKTIDAE 
Tetraodontidae so.1 

TRIACANTHIDAE 
Trixiphichthys weberi 



Table 25. Targeted bait species of fish found in Cairns Harbour 
and Trinity Inlet. 

Herklotsichthys koningsbergeri Spotted herring/sardine 
Hemirhamphus far Five-spot garfish 
Hyporhamphus australis Sea garfish 
Mugil cephalus Sea m l l e t  
Mugil georgii Creek rmllet 
V a l m g i l  buchanani Mullet 
V a l m g i l  cunnesius Mollet 

Table 26. Targeted traditional species of fish found in Cairns 
Harbour and Trinity Inlet. 

Mugil cephalus 
Siganus guttatus 
Siganus spinus 

Sea rmllet 
Golden-lined spinefwt 
Black spinefwt 



Table 27. Targeted commercial species of fish found in Cairns 
Harbour and Trinity Inlet. 

Acanthopagrus austral i s  
Acanthopagms berda 

Arrhamphus sc lemlep is  

Carcharhinus sealei 

Hemirhamphus f a r  

Hyporhamphus aus t ra l i s  

Hyporhamphus dussumieri 

Hyporhamphus quoyi 

L a b s  ca lcar i fe r  

Lethrinus nebulosus 

Lutjanus argentimaculatus 

Lutjanus erythropterus 

Lutjanus russel li 
Polydactylus sheridani 

Pmtonibea diacanthus 

Rhynchorhamphus georgi 

Scoliodon palasorrah 

h b e m i d e s  camsrsonianus 

Sccmbercmorus m r s o n  

h b e r c m o m s  queenslandicus 
h b s r c m o r u s  semifasciatus 

Valamugil seheli 

Zenarchopterus boffonis 

S i l ve r  Bream 

Black Bream 

Snub-msed gar f i sh  

Shark 

Five-spot gar f i sh  

Sea gar f i sh  

Dussumier's gar f i sh  

Short-nosed gar f i sh  

Sarrarmndi 

Spangled emperor 

Mangmve Jack 

Small-nxxlthed Nannygai 

Fingemark 

King Salmn 

Black Jenfish 

Long-nosed gar f i sh  

L i t t l e  Blue Shark 

Cueenfish 

Mackerel 

Mackerel 

Mackerel 

Blue-tai led m r l l e t  

Buffon's garf ish 



T a b l e 2 8 .  T a r g e t e d  r e c r e a t i o n a l  s p e c i e s  o f  f i s h  found  i n  C a i r n s  
Harbour  a n d  T r i n i t y  I n l e t .  

Acanthopagrus australis 
Acanthopagrus terda 
Agrioposphyraena barracuda 
Caranx sexfasciatus 
Drepana punctata 
Eleutherunena tetradacylum 
Epinephalus mrra 
Epinephalus tauvina 
Gnathanodon speciosus 
Lates calcarifer 
Lethrinus nebulosus 
Lobtes surinamensis 
Lutjanus argentimaculatus 
Lutjanus erythmpterus 
Lutjanus russell i 
Nitea soldado 
Platycephalus fuscus 
Platycephalus indiws 
Plectorhincus gibbsus 
Polydactylus sheridani 
Panadasys kaakan 
Panadasys opercularis 
Pmtanitea diacanthus 
Scantemides cmmrsonianus 
Scantemnorus mmsrson 
Scantermorus queenslandicus 
Scanbemnorus senifasciatus 
Sillago maculata 
Sillago sihama 
Sphyraena jello 

Silver bream 
Black bream 
Giant barracuda 
Great trevally 
Sicklefish 
Blue saliran 
Wire netting cod 
Estuary cod 
Golden trevally 
Barramundi 
Spangled enperor 
Trippletail 
Mangrove jack 
Small-mwthed nannygai 
Fingemrk 
Silver jewfish 
Dusky f lathead 
Bar-tailed flathead 
B m n  sweetlip 
King salmon 
Grunter 
Spotted grunter 
Black jewfish 
Qveanfish 
Mackerel 
Mackerel 
Mackerel 
Winter whiting 
Northern whiting 
Pickhandle barracuda 



Table 29. Targeted aquarium species of fish found in Cairns 
Harbour and Trinity Inlet. 

Aetobatus narinari 
Aehyleus sp. 
Alectis indica 
Arius c.f, argyropleuron 
Arius proximus 
Arius thalassinus 
Arius sp.1 
Atelmycterus macleayi 
hbonia spicifer 
Callionws sp. 1 
Centriscus scutatus 
Centrogenys vaigiensis 
Chaetcdontidae sp.1 
Dasyatis sephen 
Drepane punctata 
Epinephalus tauvina 
Epinephalus sp. 
Gmnothorax favagineus 
Gmnothorax sp.1 
Halophryne diemensis 
Heniochus acuminatus 
Himantura granulata 
Himantura varnak 
Labs calcarifsr 
Lutjanus argentimaculatus 
Monacanthus chinensis 
Monodactylus argenbus 
Paracentropogon longispinis 
Paranwnacanthus sp. 1 
Periophthalrms koelreuteri 
Platax tiera 
Plotosus anguillaris 
Psmperca vaigiensis 
Pterois volitans 
Repanuscenus belcheri 
Rhinobatus batillum 
Rhinobatus spp. 
Siganus guttatus 
Stegasma fasciaturn 
Synancaia horrida 
Synameia verrucosa 
Syngnathidae spp. 
Tetrabrachium ocellaturn 
Toxotes chatareus 
Zabidius novmaculeatus 

Eagle ray 
Frog ray 
Dianwnd trevally 
Fork-tailed catfish 
Fork-tailed catfish 
Fork-tailed catfish 
Fork-tailed catfish 
Cat shark 
Pipefish 
Dragonet 
Razorfish 
False scorpionfish 
Butterflyfish 
W a i l  ray 
Sicklefish 
Estuarine cod 
Groupers 
Moray eel 
Moray eel 
Banded frogfish 
Feather-fin bullfish 
Mangrnve ray 
Leopard ray 
Barramundi 
Mangrove jack 
Fan-bellied leatherjacket 
Dianwnd butterfish 
Waspfish 
Leatherjacket 
Mud-skipper 
Batfish 
Striped catfish 
Sand bass 
Butterf ly cod 
Dragonet 
Shovelnose ray 
Shovelnose rays 
Golden-lined spinefmt 
Zebra shark 
Coastal stonefish 
Rmf stonefish 
Seahorses 
Smmth anglerfish 
Archerfish 
Batfish 

N.B. Sane species (e g .  rays .) targeted as juveniles only. 



APPEmIx 12 

Fisheries habitat d f i c a t i o n  and restoration 
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Figure31. Representative mudflat profile showing effect of topographic depressions 

on seagrass distribution in the upper intertidal region. 



Seagrass transplantation experiments using sandbag retainer walls 
in Trinity Bay mudflat. 

Seaerass transplantation experiments in an unnatural depmssion in 
Trinity Bay mud£ lat. 



The tetrahedron - shaped module t o  be used in the 
a r t i f i c i a l  reef program. 




