b ,_*,?_ Australian Government oNFIg
i i +

"%ﬁ“ Great Barrier Reef g‘-ﬁe

Marine Park Authority QUEENSLAND INC.

Sunfish Queensland Inc

Freshwater Wetlands and Fish

Importance of Freshwater Wetlands to Marine
Fisheries Resourcesin the Great Barrier Reef

Vem Veitch

Bill Sawynok
Report No: SQ200401

Freshwater Wetlands and Fish



Freshwater Wetlands and Fish

Importance of Freshwater Wetlands to Marine
Fisheries Resources in the Great Barrier Reef

Vern Veitch! and Bill Sawynok?2

Sunfish Queensland Inc

1 Sunfish Queensland Inc 4 Stagpole Street West End Qld 4810
2 Infofish Services PO Box 9793 Frenchville Qld 4701

Published JANUARY 2005

: : : WF
., Australian Government Sty
TR T Great Barrier Reef ; 3 E
Marine Park Authority QUEENSLAND INC.

Cover photographs: Two views of the same Gavial Creek lagoon at Rockhampton showing the extreme
natural variability in wetlands depending on the weather.

Information in this publication is provided as general advice only. For application to specific
circumstances, professional advice should be sought.

Sunfish Queensland Inc has taken all steps to ensure the information contained in this publication is
accurate at the time of publication. Readers should ensure that they make the appropriate enquiries to
determine whether new information is available on a particular subject matter.

Report No: SQ200401

ISBN 1 876945 42 7

© Great Barrier Reef Marine Park Authority and Sunfish Queensland

All rights reserved. No part of this publication may be reprinted, reproduced, stored in a retrieval
system or transmitted, in any form or by any means, without prior permission from the Great Barrier
Reef Marine Park Authority.

Freshwater Wetlands and Fish 2



Table of Contents

1. Acronyms Used in the REPOIt ........ccccceiiiiiniiiini e errrr s e ssr s s s ss s e s seseneeens 8
2. Definition of Terms Used in the Report.........coceiiemiiceimceemiccrccrrecrrereeeeeeeeeeeene 9
3. EX@CULIVE SUMMANY ...cceeeeeiieiir s errrrse e s rr s s er e rr s e e en s snser e rnnnnnenennan 10
4. 10 oY [T o] I P 14
5. Terms Of RefEreNCe ... .. e e e 15
6. Yo TR oYk o [T 1 =T o o] o SN R 16
7. Y14 Lo T L3 18
8. Related Initiatives on Fisheries Values of Wetlands in the Study Area........... 18
9. Use of Freshwater and Marine Habitats by Fish Species.........ccccecirrrrrerennnnn. 20
10. Impacts on the Function of Freshwater Wetlands .........ccccccciiiiinieeiiiininnennnn, 22
10.1. L0 o1 o 1= of 171 P 23
10.2. L < O T 1 24
10.3. Habitat QUality ....ccoeeiimiiiiiii e e e e e 25
10.4. 2 - U T N N o] Y U 27
11. Wetlands and their Connectivity to the Great Barrier Reef.......ccccccceieeiicnnees 28
11.1. Wet Tropics REGION .....ieieiie it s e s s s e e enns 28
11.1.1. Daintree River t0 MOSSMaN ......iveiieiieiiriie e s 29
11.1.2. Barron River and Trinity Inlet ........coiiiiiiiiiiiii e e e e 32
11.1.3. Russell and Mulgrave RiVErS.........ccccceimieniiecnirmcirrcsrrs e s ere e e enaas 36
11.1.4. Wyvuri and Ella Bay SWamPS ..c..ooeuniieieeceee e e e e e 38
11.1.5. JONNSTONE RIVEIS 1uuiuiiiiiiiiei i e re e rerm st rrar s s s e rn s rrara s snnrmnrnnrassansn 40
11.1.6. Moresby River to HUll RiVEr........ccciiiiiiciirc e rr e e e e 43
11.1.7. Tully and Murray RiVErS .......oociiiiiiiicicr e e e 47
11.1.8. Murray River to Cardwell ........ oo 53
11.1.9. Hinchinbrook Island and the Cardwell Range...........ccccveviiecimrecnrecnnnnnn, 54
11.1.10.  Herbert River FIoodplain.......cccceiieiiieiiircic s eee s srn s sres s s ena s er e 55
11.1.10.1 Mandam Wetlands .........coouuoiiimoriiei e e e e e e e e e 56
11.1.10.2 Seymour River and Ripple Creek SUmMp .....ccceiiiiiireiiiien e eee s eee e 57

Freshwater Wetlands and Fish



11.1.10.3 Lagoon Creek and Palm Creek .........cccerreueieeimimierenrenerermersneenneseeaneens 59

11.1.10.4 Cattle Creek . e e e e e e e 60
11.2. ToWNSVille REGION ..ccuuieiiiieceee e re e e e rr e e e e e e e era e e ena s enaas 62
11.2.1. Rollingstone to Yabulu ........cccciiiiiiiiii i e rr e e e e 62
11.2.2. BONIE RIVEN ... . erre i e e e e e e e e e e e r e e e e s e e e nenmm e e e e eenes 62
11.2.3. Town Common and Louisa Creek.......oucuimieaiiriminiieicer e ee e e 62
11.2.4. Cleveland Bay Wetlands ..........coceieeniomoiiice e e e ee e e e e ee e ee e e 64
11.2.5. Burdekin River Floodplain .......ccccuiiciimiecnicnirccc s s e sres e e 67
11.2.5.1 Haughton River and Cromarty wetlands ...........ccoooeiimiiiiimiiicriie e 67
1.2.5.2 Barratta Cre@K ......ooeo oiiieiieii i eremee e s e e e e m e e e e s e e e e e e e e mman s 71
11.2.5.3  Sheepstation Creek ....ccicciiie it em s e ma s en e 72
11.2.5.4  Plantation Creek.......cc.oiiiieeoriiaaiieici e ercee e ee s e e s er e e e e e e e e e enas 76
11.2.5.5 The BUurdekin RIVET ...... oo e e e e e 76
11.2.5.6  SaltWater CreekK .....cicerueiieiieariemaa e e rec e e rreme s e e e e s e e e nme e s e s e eema s eenmnneeeen 77
11.3. Mackay REGION ... e e e 78
11.3.1. Upstart Bay tO ProSerpine .....cccccciveiieciresrresrrismrrassrassasseassnmssrsenssenssnnss 78
11.3.2. Proserping to Mackay .........oeeeirrmunimsimrerrrc e s sras s s s srn s rras s senansenns 78
11.3.3. Y Vel Y2 T3 e 81
11.3.4. Sarina to ClairVIEW.....ce.ieee e e e 83
11.4. Central QUeensIand...........oooeiiiimiie e e e e 85
11.4.1. Broadsound and Shoalwater Bay..........cccevicueimraiirreniemnisrssere s sensseeasseens 85
11.4.2. Corio Bay Wetlands........ccoiieiiiieiiii e sren s s rrrs e s s res e e e 89
11.4.3. Fitzroy River Floodplain .........ccooveiiniiiiiciircs s e rr s ee e 91
11.4.3.1 Alligator and Hedlow Creek .........cuiveoriciiiii e v er e e e e eee e ee e 92
11.4.3.2  MOOIE CrEEK ...eeoeeiieieieeiier e ee e e e s e e e e e s eer e e e e e e e e nm e e e e eeenns 93
11.4.3.2  Nankin Creek Wetlands.........cceue i e e 95
11.4.3.4 Barramundi Creek and Red Hill Coastal Wetlands...........cccccceiriimncninnee. 96
11.4.3.5 Gavial Creek and LAagoons.......c.ceeeuiiimierimciierrreeren s enaeeermeee e eennseemnnens 97
11.4.3.6  Serpenting Creek......c.oveeiiieieiiiiiiici e rrr e s s e e e e s e e ees 99
11.4.3.7 8 Mile Creek....couoiieeeeeeeeeee e e e e 100
LI T O T 1 1 T O - 101

Freshwater Wetlands and Fish



LI 0 T e T - e | - T T 0 Y YRS 102

11.4.4. L@ BT T3 13 - U ' 106
11.4.5. THE NAITOWS ....oeeeeieeeeei i eeeeree e e ee e e s e e e e e s s e e e e e s e e e s 107
11.4.6. L@ 1] 10T oY 3 109
11.5. Lake Callemondah — Gladstone ............cooemiiemeieeiimmrrece e 111
11.5.1. BOYN@ RiIVEK ... e s s s s e e e 112
11.5.2. Rodds Bay Cre@ks ........cuoiieeiiiii e ee et e e 112
11.5. Bundaberg Region.........cocveiiieiiiiiiiici e s e e e 113
11.5.1. Bustard Head t0 AgNes Waters ........ocermuririmaiirimeeerrmee e ee e ee e e 113
11.5.2. Agnes Waters to Hervey Bay........coouiiiiiiiiiiiiiircr e 114
12. Fish movement between Marine and Freshwater Habitats ..........ccccceeeeeeee. 116
13. N0 1011 T T 118
14. High Value Wetlands ........ ... e 120
15. L@ T [0 -] 0T o - R 121
16. ¥ DXt o o 123
17. Acknowledgements..........cooiiiiiii it e e e 124
18. L2 =] (=Y 4L 125
19. ApPeNdiX 1 — SPECIES LiST.....ccuumurrcereererereeresrrererrme e s sreens s e s eseerenrennns 133
20. Appendix 2 - Tagged Fish SUMMArY ........cccceeiviiveiecerec s ereeeenes 135
21. Appendix 3 - Recaptured Fish SUMMary......c.ccc.ciiecciiiiimrscn s eeeees 136

Freshwater Wetlands and Fish



List of Figures

Figure 1:
Figure 2:
Figure 3:

Figure 4:

Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:

Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:

Map showing wetlands covered by this rePOIt .........iei i i i e e e e eenaaas 17
Mangrove jack and barramundi are important species that use marine and freshwater habitats ..... 20
Comparison of flood plumes from a pristine catchment (left) and a developed catchment (right)
Photographs © Great Barrier Reef Marine Park AUthOIITY ..c......oiiiiiiiiiiiiee e 24
Invasion by woody weeds such as pond apple and complete removal of trees from a catchment are
two extremes of the impact on riparian vegetation.........occeeuuiiiiiiiie i e e e eea e 25
Wetland areas associated with the Daintre@ RIVEF ..........oiiiiiiiiiiiiiie et 29
Well shaded freshwater section of Saltwater Creek in the MOSSMan area ........ccoeeeeveeeevvvnniieeeeeeenenns 30
Culvert with high velocity water flow that reduces fish migration on a Saltwater Creek tributary.....31
Wetland area on the Barron RIVET ... it e ettt e e e e e e e e e e e e eaes

Outflow from Lake Placid into the Barron RIVET .........coovieeiiiieiieeecceeeeeeee e e e e e e e e e e e e e e e e e e e
Middle reaches of Freshwater Creek in Cairns choked by para grass...
N T =V Ly IR =1 d - U o £SO PR
Y TN o LY AT g - To o Yo - SO P PRSPPI
Part of the wetlands in Eubanangee Swamp
Eubenangee Swamp, Wyvuri Swamp and Ella Bay wetlands
Southern end Of WY VU SWaMP ....eeieiiiiiiiiiiiiiiie e r e e e e e e e e e e e e e e e e e ee e e s
Sand dam on the South Johnstone River ....
Ninds Creek wetlands south of INNISTAIl.....cccciciiii e
Crossing on Ninds Creek below Bulkuru Swamp showing iron flocculation and concrete corrosion

associated With drainage Of ASS ... e e ee e
Cowley Beach wetlands near Mourilyan Harbour

Mount Coom wetlands adjacent to the HUll RIVEr.......ccuuiiiiiiii i
Brackish wetland at Mount Coom adjacent to the Hull River

Lagoons and wetlands on the Tully-Murray floodplain .............eeeeeeiiiiieiiiii e
Barrett’s Lagoon, Blue Lagoon and Hassell Lagoon on the Murray River floodplain ..........cccccevveeeeees 50
Cheerin Creek on the Tully River floodplain in the King Ranch area

Barramundi tagged in Barrett’s LagOON . ... iiuuu i iieieie e eeiie e e e e e e e e e e e e e e e e e e e e e e eaa e e e eena e e eraa e
Black’s Lagoon and Wreck Lagoons north of Cardwell..............eeeiiiiiiiiiiiiiiiiiiiie s
Lower Herbert River and Mandam wWetlands .............ii i
Part of Mungulla wetlands on the Herbert River floodplain showing lack of riparian vegetation ...... 56
Floodgates preventing tidal intrusion on Mandam wetlands .........cooveuiiiiiiiiiniiiii e 57
RIPPIE CrEEK SUMIP ittt ettt ettt r e e et e e eeaaeeeaeeeeseaessaa e s annnnnnnnnnrnnnnneeees 58
Ripple Creek sump at top right and farm detention area at middle left after moderate rainfall. ...... 58
Cattle Creek WELIANAS ... ..ot e e e e et et e e e e e e e ettt ean e e e e e e e e e eennnaaanes 61
Wetlands on waterways in the vicinity of TOWNSVille ........ccooooiiiiiiiiiiiie e 63
Middle reaches Of LOUISA CrEEK ....uiiiiiiuueiiiieeiieeeieitiiee e e e e e e e et e e e e s e e e e et eataa e e e e e e e e eeeanaaaeeeeeeeeeeennes 64
In-stream freshwater POOl 0N StUAIt CreEK ......cuuuuuuuiiiie et e e e e e e e e e eenaaas 65
Cromarty Wetlands and Horseshoe Lagoon adjacent to the Haughton River........ccccccevuiiviiiiieieennnnnns 68
Healey Lagoon covered in water hyacinth, pistia and other aquatic weeds (Oct 2004)........cccceeeeeee. 69
Freshwater 1agoon 0N Barratta CreK .....ouiicoicueeuiiiiiiiieiieee et ee e e e e et e e e e e e e e e e e e e e e s e e s s s ss s s annnrennneee 72
Burdekin River floodplain and associated Wetlands .........couieeiiiiiuiiiiiiei e 73
Before and after water hyacinth harvesting on Payard Lagoon ..........cceuuuuiiiiiiiiiiiiiiiiiee e 74
Aquatic weed harvester on Payard LAgOO0N .....c.u.iiiiuuiiiiiii et e eeeie e ere e e e e e e e rae e e e eaa e e e e ane e e eeann e 75
Drop boards on Sheepstation Creek that prevent fish migration except in flooding........................ 75
Gorganga Plains wetlands south of ProSerpine ..........oooooiiiiiiiiiiiiiiciceeerr e 79
In-stream wetland of Gorganga Creek ... ... it e e e e e e e e e e e e eaeees 80
Waterways and wetlands in the Mackay diStriCt.....c..iiiiieiiiiiiice e e 81
Gooseponds Creek in SUDUIDAN MaCKAY .....uueeriieiiiiiiiiiiieiiieeiie e e e e e e e e e e 82
Rocky Dam Creek wetlands near KOUMAIA ......coooiiieiiiiiiiiae et e e e e e e e e e e e 84
Alligator Waterhole on Tedlands Creek ..........uuurrrrmrrrreemieeiiieeeeeieeeeeee e e s e e e e e eeeees 85

Freshwater Wetlands and Fish 6



Figure 49:
Figure 50:
Figure 51:
Figure 52:
Figure 53:

Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61:
Figure 62:
Figure 63:
Figure 64:
Figure 65:
Figure 66:
Figure 67:
Figure 68:
Figure 69:
Figure 70:
Figure 71:
Figure 72:
Figure 73:
Figure 74:
Figure 75:
Figure 76:
Figure 77:

Tidal barrier on St LAWIeNCE CrEEK ....iiiiiiiiiiiiiieiii e eeeeiiiee et e et e e e e e e e e aa et e e e e s e e e eeeeassaaeeeaaaees 86
Herbert Creek and adjacent wetlands in Broad SOUNd ...........uiiiiiiiiiiiiiii e 87
Torilla Flats wetlands south of StaNage Bay ..........cceuuuuuieiiiiieiiiiiiiiicee e e e e e e eeetere e e e e e e e e e e e e e e eeeeees 88
Corio Bay wetlands north of YEPPOON ..cccciiiiiiiiiii et e e 89
Pipe under the roadway and levee bank separating brackish water in foreground from freshwater

wetlands in DACKGrOUNG .....cooviiiiiiiiii e e e e e e e e e e e e e e e e s e e e e e nnrnnnees 90
Fitzroy River floodplain and associated Wetlands ...........ccceiiiuiieeiiieiiiiiiccce e e e 91
Hedlow Creek has good in-stream habitat with modest riparian vegetation ........ccccovvevvieieevnniiennnn. 92
Moore Creek causeway at the upper tidal limit after moderate rain........ccccvvvuiiieeiiiieeiiiicicee e, 93
Wetlands adjacent to the Fitzroy River near Rockhampton ...........eeiiiiiiiiiiiiiiiii e 94
Oxbow lagoon east of Nankin Creek and part of the Nankin wetlands .............cccceeeiiiiiiiiiiiiiicennneees 95
Nankin Creek saltwater-freshwater interface with ephemeral wetlands in the background ............. 96
Barramundi Creek showing the interface between freshwater wetlands and tidal creek................... 97
Gavial Creek lagoons south of ROCKNamMPtoN ........coviiiiiiiii e 98
Woolwash Lagoon on the Fitzroy River floodplain ..........cooiiiiiiiiiiiceee e 99
Bajool weir showing the overflow pipe on the downstream side...........cccceeeeeiiiiiiiiiiiicceee e, 100
Aerial view of brackish lagoon on 12 Mile Creek showing lack of riparian vegetation ................... 102
Raglan Creek, 12 Mile Creek and 8 Mile Creek to the south of the Fitzroy River............cccoeeeevvnnnn. 103
The causeway on Raglan Creek during a flow event indicating obstacles to fish migration............ 104
The culvert on Raglan Creek that now prevents upstream migration of juvenile barramundi......... 105
Pelican Lagoon adjacent to Raglan Creek showing the lack of riparian vegetation..............ccccuueee 105
Aerial view of the extensive freshwater wetlands upstream from Yellow Patch on Curtis Island ....106

Munduran Creek and the Narrows between the mainland and Curtis Island .
Near pristine in-stream freshwater lagoon on Munduran Creek.............cceeeeeieeiiiiiiiicieee e,
Calliope River and Boyne River near GladStONE .........ccceeuuuuuiiiiieeeiiiiiiiiie e e e e e eeeeeaaee e e e e e e e e eaanna s
In-stream freshwater wetland on the Calliope River.......cccccceerveeeeeeenn..

Water overflowing the wall on Lake Callemondah at Gladstone
Old causeway over Sandy Creek about 1km downstream from tidal limit.............cccoooveiiiiiiieennnns
Creeks and adjacent wetlands from Bustard Bay to Agnes Waters
Baffle Creek north of BUN@berg......cooi et

List of Tables

Table 1:
Table 2:

Key species using a range of habitats from freshwater to reef .........coooi i, 22
Summary Table of Threats And Risks To Wetlands Of Importance To Fishery Resources ............... 119

Map Legend

This legend applies to all maps of wetlands in this report.

Legend
< ©3 Wetlands ——— Major Road
®  Built up area = = = Minor Road

i_' | National Park — River / creek

Freshwater Wetlands and Fish 7



Terminology in the Report

1. Acronyms Used in the Report

ACTFR: Australian Centre for Tropical Freshwater Research

AIMS: Australian Institute of Marine Science

ANSA QIld: Australian National Sportfishing Association Queensland Branch
ASS: Acid Sulfate Soils

Coastal CRC: Cooperative Research Centre for Coastal Zone, Estuaries and
Waterway Management

DNRM&E: Department of Natural Resources, Mines and Energy
DPI&F: Queensland Department of Primary Industries and Fisheries
DSD: Queensland Department of State Development

EPA: Queensland Environment Protection Agency

GBR: Great Barrier Reef

GBRMPA: Great Barrier Reef Marine Park Authority

GBRWHA: Great Barrier Reef World Heritage Area

JCU: James Cook University

NHT: National Heritage Trust

PASS: Potential Acid Sulfate Soils

QPWS: Queensland Parks and Wildlife Service

RWQPP: Reef Water Quality Protection Plan

SIIP: Sugar Industry Infrastructure Package

SWBTA: Shoalwater Bay (Defence) Training Area

WCA: Wetland Care Australia

WTWHA: Wet Tropics World Heritage Area
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2. Definition of Terms Used in the Report

Acid Sulfate Soils: The common name given to naturally occurring
sediments and soils containing iron sulfides (principally iron sulfide or
iron disulfide or their precursors). The exposure of the sulfide in these
soils to oxygen by drainage or excavation leads to the generation of
sulfuric acid. Note: ASS generally includes both actual and potential acid
sulfate soils. These soils pose a considerable environmental risk when
disturbed, as they will become very acidic when exposed to air and
oxidised.

Connectivity: Connectivity is the extent to which fish can move between
different habitat types. The period of time water flows between
wetlands, in-stream pools and estuaries and the extent and
effectiveness of barriers determines the level of connectivity.

Drainage works: Man-made alterations to waterways and overland water
flows that modify the natural hydrology of an area.

Fisheries values: The extent to which a particular waterway or wetland is
important based on its use by fish.

Freshwater wetlands: These include off-stream freshwater bodies outside
the banks of a waterway, in-stream freshwater bodies that are within
the banks of a waterway but disconnected from adjoining parts of the
waterway except during flow periods following rain, and sometimes
fresh/sometimes brackish wetlands close to the intertidal zone that are
occasionally inundated by tidal influence or flooding.

GBR catchment: The GBR Catchment includes all land areas and streams
that drain into the GBR Lagoon.

GBR Lagoon: The lagoon is the relatively open area of the continental sea
between the mainland and the part of the seabed where the Great
Barrier Reef starts.

Riparian Zone: The land and vegetation immediately adjacent to a waterway
including all “bankside and closely surrounding vegetation”
(Giller and Malmqvist, 1998, pp 5).

Snags: Trees and other solid vegetation that have fallen into a waterway and
provides cover for fish and other aquatic animals.

Water Quality: The quality of the water as measured by parameters such as
pH, conductivity, turbidity, dissolved oxygen, temperature and salinity.

Freshwater Wetlands and Fish 9
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3. Executive Summary

Various estimates of loss of freshwater wetlands in developed catchments along
the GBR coast range between 70-90% (EPA, 1999) while the condition of the
remaining 10-30% range from moderate to no value as fisheries resources. The
most significant reason for the reduction in the value of remaining wetlands to
fisheries is changed catchment hydrology resulting in loss of connectivity,
habitat modification, poor water quality and poor habitat quality. High
correlations have been identified between populations of coastal fisheries
resources and adverse water quality combined with habitat destruction from
modified floodplain hydrology (NSW Fisheries & Agriculture, 1989). Although
similar studies have not been done in Central or North Queensland, the impact
is likely to be similar for fish species that are dependent on access to fresh
water.

Our knowledge of the value of freshwater wetlands to fishery resources has
improved rapidly in the past decade and a series of related initiatives are
identified in the report that will further improve this knowledge in the next few
years, especially in relation to the use of freshwater wetlands by fish.

It is estimated that over 70 species of fish have been identified as spending part
of their life cycle in both freshwater and marine habitats of the GBR Lagoon
(Russell and Hales, 1993, 1997; Russell et a/, 1996a, 1996b, 1998, 2000). These
species require connectivity to allow movement between marine and freshwater
habitats. The species include recreationally and commercially important species
such as barramundi, eels, mullet and mangrove jack in addition to numerous
smaller species that are an important part of the food chain (Bunn et a/, 1997). It
is likely that more species will be identified in future monitoring and research
programs.

A larger number of species that use estuarine and marine habitats, including
coral reefs, have been identified in previous studies over the last two decades.
Many fish species use a chain of habitats (Cappo et a/, 1998) from freshwater to
the reef with interrelationships between all habitats.

The report provides an overview of freshwater wetlands of importance to fishery
productivity from Daintree River to Bundaberg. This includes identification of
wetlands and a brief description of their present status for fisheries with
particular reference to connectivity, water quality and habitat quality. Reference
has been made to invasive weed species where these are considered to impact
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on wetland values. Available data on fish habitation is included. This report
includes data from published reports, the Suntag tagged fish database and
anecdotal information from local anglers and landholders.

Where possible, specific risks and threats to remaining wetlands have been
identified. These risks and threats primarily result from continued urban,
industrial and rural development and a lack of understanding of the importance
of wetlands for the productivity of the fishery (Garrett, 1991) and the
management of water quality for water entering the GBR Lagoon by both the
general community and decision makers. A summary table of impacts on
wetlands identified as important to marine fishery resources is at Table 2.

Whilst all wetlands are important for their hydrological and biological functions
and therefore warrant protection, wetlands that are considered to be of high
value from a fishery perspective have been identified below. Some wetlands have
also been identified as likely to be of high value but their use by fish is
unknown. It is considered that these wetlands should be given priority in future
research of fish use of wetlands. Wetlands that are considered to have
importance to fish but require some remedial action to improve their value to
fish have also been identified. The listings are in order from north to south.

Wetlands and waterways considered to be high value:
1. Daintree River

Ella Bay Swamp

Wetlands of the Tully—-Murray floodplain

Edmund Kennedy National Park wetlands

Barratta Creek wetlands

Gorganga Plains wetlands

Herbert Creek in Broad Sound

Gavial Creek lagoons at Rockhampton

. Raglan Creek

10.Baffle Creek

© NV A WN

Wetlands that could be important, but there is insufficient information on their
use by fish:

1. Eubenangee Swamp

2. Hull River/Mt Coom wetlands

3. Barramundi Creek and Red Hill coastal wetlands

Important wetlands, but action is required to restore their fishery values:
1. Cattle Creek wetlands
2. Rocky Dam Creek wetlands at Koumala
3. 12 Mile Creek at Marmor

Freshwater Wetlands and Fish 11



A number of recommendations are included for future action. Protection of
remaining wetlands should be the first priority. There is a need to bring
together catchment management groups, community leaders with a focus on
changes to land management practices, government decision makers and those
with knowledge and expertise of wetlands. At present most of these
stakeholders are working in isolation and the benefit of their combined
knowledge is compromised.

A more strategic targeted approach is required that includes priority setting
based on wetland values, a thematic focus on specific threat types, protection
ahead of restoration and specific restoration initiatives if there is to be a shift
towards improvement in wetland management and protection. A Wetland
Working Group comprising members of these groups should be established to
provide guidance for future investment in wetlands.

It is considered that there is a sufficient knowledge base for investment in
wetlands to shift from research to on-ground action aimed at protecting and
improving high value wetlands. It is suggested that an investment ratio of 80%
for on-ground action and 20% for further research and monitoring should be a
target used in catchment management investment plans or when funding works
on wetlands.

Monitoring needs to go beyond water quality parameters and address the food
chain issues that are critical to fishery productivity. Use of biological monitoring
will address both habitat issues and provide a better understanding of links to
productivity. Regular population surveys should be introduced in all coastal
waterways and used as an indicator for the health of wetlands.

Future research needs to focus on filling in the gaps in areas such as the
relationship between habitat type and extent and the productivity of the fishery
as identified in NSW in 1989. Other shortfalls include the impacts of sub-lethal
effects of poor water quality in tropical wetlands and food chain relationships
between freshwater and marine environments. Lack of research however, should
not stop the restoration catchments to start addressing obvious water quality
and connectivity issues.

There is a need to establish an agreed list of assessment criteria of wetland
values for fishery resources with an agreed rapid assessment procedure. Factors
should include biological diversity of fish populations, adult/juvenile habitat,
food chain/productivity contributions, water quality issues and hydrological
functions as a minimum. An inventory of wetland resources needs to be
established and maintained.

Freshwater Wetlands and Fish 12



The high value wetlands identified in this report should be targeted and
management strategies developed to maintain their values as a priority for
future investment in wetlands. Future strategies should include maintenance
and improvements to connectivity, water quality and habitat quality. These
strategies should also include the use of these wetlands as demonstration and
education sites and for communication of wetland values to the wider
community. The strategy needs to be community driven rather than government
or science driven.

Investment in the improvement of wetlands is a key priority of the Reef Water
Quality Protection Plan in terms of the future water quality of the water entering
the GBR lagoon. However, further encouragement is required to target wetlands
protection to enhance maintenance of fish stocks that use the GBR. It is
recommended that priority investment for the GBR catchment area is targeted at
wetlands assessed as having a high value from a fishery perspective.
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Freshwater Wetlands and Fish

The Importance of Freshwater Wetlands to Marine
Fishery Resources in the Great Barrier Reef

4. Introduction

Freshwater wetlands are perhaps the most maligned habitats on earth. To many,
they are only swamps inhabitable by less desirable wildlife such as crocodiles,
snakes and biting insects. Past and, in some cases, current attitudes towards
wetlands can be judged from names such as Dismal Swamp and Bannister’s Bog.
While some research has been undertaken to establish the dependent linkages
between freshwater wetlands and marine fishery resources, most research has
focussed on in-stream reaches and off-stream deepwater permanent wetlands.
It is likely that fish make use of a much wider range of habitats when they can
be accessed.

The fish resources of the GBRWHA are an important part of the values of this
world-renowned ecosystem. This is clearly demonstrated by the recent rezoning
of the reef to protect over 30% of the GBRWHA from fishing. The protection of
fish within the boundaries of the GBRWHA will not necessarily secure future fish
stocks. A significant number of fish species found in the waters of the GBRWHA
interact with adjacent coastal estuaries and some utilise associated wetlands.

Approximately 70% of marine fishery resources are dependent on estuaries for a
part of their life cycle (Halliday and Young, 1996). Therefore the extent and
habitat qualities of freshwater wetlands are important, as they contribute to the
health of estuaries, adjacent coastal reefs and ultimately to the coral reefs of the
Great Barrier Reef (GBR) as well as providing an important part of many species’
lifecycles and important food resources at the bottom of the food chain. The
concept of a “chain of habitats” (Cappo et a/, 1998) is particularly appropriate
for fish species.

Wetlands that are linked to rivers and estuaries flowing into the GBRWHA are
mostly on the coastal plains. This is the area where much of the population
resides and is also the area used for manufacturing industries and rural
production including intensive agriculture, particularly sugar cane. As a result of
agricultural, grazing, residential, and industrial land development, wetlands
have been removed, altered, reclaimed or degraded through neglect or through
changes to hydrological flows as a result of changed land use in the catchment
(GBRMPA, 2001).
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There is no reliable estimate available of the loss of wetlands in the GBR
catchment; however, various guesstimates of loss range from 70-90% for
individual catchments (EPA, 1999). Fisheries values of the remaining 10-30% of
wetlands range from moderate to no value. One significant reason for change in
value to fisheries is the loss of connectivity from changed catchment hydrology
as this prohibits fish movement to and from wetlands. Even degraded wetlands
that have some connectivity still show some use by fish.

Part of the reason for the loss of wetlands is the poor understanding of their
significance in terms of their role in influencing water quality, the importance of
their linkages with adjacent parts of the ecosystem and especially their value to
fisheries. In the past decade, understanding and knowledge of water quality
issues has significantly improved but there is still appears to be a lack of
understanding by decision makers about the importance of freshwater wetlands
to fishery resources.

The most noticeable evidence of a wetland becoming unsuitable as fish habitat
is when the fish die. Often however, the visible evidence is only a part of the
problem and some fish species have been shown to avoid poor water quality
whilst migrating at some stages of their development (Kroon et a/, 2003).

The challenge is to continue to improve the community’s understanding of the
value of wetlands and to improve land management practices to restore and
enhance wetlands. The current knowledge base is sufficient to take action now
to improve the connectivity and value of remaining wetlands to fisheries as the
next step in ensuring the viability of fish stocks in and adjacent to the GBRWHA.

5. Terms of Reference

The terms of reference for this report are:

1. Document connectivity between freshwater wetlands and the marine
environment for fish species.

2. ldentify the risks to remaining important wetlands in the Great Barrier Reef
catchment with respect to existing or changed connectivity to marine
environments and regarding potential water quality and connectivity impacts
from surrounding activities.

3. Identify threats to fish species and wetland health with respect to invasive
weed species.

4. ldentify water quality benefits accruing from healthy wetlands.

5. ldentify high value wetlands within the Great Barrier Reef catchment.

Freshwater Wetlands and Fish 15



6. Scope of the Report

“Freshwater Wetlands and Fish” provides an overview of wetlands on the coastal
plains from the Daintree River in the north to Bundaberg in the south (figure 7).
The report provides a brief description of the status of important or
representative wetlands from a fishery perspective with reference to
connectivity, water quality and habitat quality. Information provided includes
barriers to fish movement, the status of the riparian zone and adjoining
landscape, and the extent of terrestrial and aquatic weeds where available.
Where possible, risks and threats to these wetlands have been identified.

Not all wetlands were able to be included in the report due to limitations with
data, time and resources. Wetlands considered to be high fisheries value have
been reported on; however, in some areas a wetland has been included that is
representative of other nearby wetlands.

For the purpose of this report wetlands that have been included are off-stream
freshwater wetlands that are outside the banks of a waterway, in-stream
freshwater wetlands that are within the banks of a waterway but disconnected
from adjoining parts of the waterway except during flow periods following rain,
and sometimes fresh/sometimes brackish wetlands close to the intertidal zone
that are occasionally inundated by tidal influence or flooding. All these types of
wetlands are part of the “chain of habitats” used by fish and rely on connectivity
to the estuarine parts of the system to allow access by marine fish. All three
types of wetlands are often found within the same catchment.

The study was limited by the lack of current survey data. Some of the data such
as that for the Johnstone River (Russell and Hales, 1993) was eleven years old
when reviewed whilst other survey reports such as Perna (2003) were recent.
Additionally, work on sub-lethal effects including habitat denial such as that
done by Kroon et a/ (2004), has not been attempted for tropical native fish
species whilst other work on the tolerance of fish to poor water quality and the
sub-lethal effects on breeding capacity has not been published.
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Figure 1: Map showing wetlands covered by this report
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