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Executive Summary

Scientific Marine were contracted by Lambert and Rehbein on behalf of Pacific
Reef Fisheries to carry out field surveys and prepare a report on the marine
habitat in the vicinity of a proposed prawn farm development near Abbot Bay,
Queensland.

This report presents information on the seagrass meadows and fringing reefs
surveyed, together with some relevant background materials.

Three species of seagrass were detected in the surveys, including Halophila
ovalis, Halophila spinulosa and Halodule uninervis. Halodule uninervis could
further be described as wide and thin leaved.

Seagrass density was generally low in the area surveyed, apart from a small
area due north of the mouth of the Elliot River.

Live cover was low on the fringing reefs surrounding Camp Island. There was
clear evidence of the effects of coral bleaching events and Crown-of-thorn
starfish attacks.

Diversity on the fringing reefs was generally low. Acroporid corals were by far
the most common, followed by Montipora spp. and Favids.
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Introduction

Pacific Reef Fisheries has proposed the development of a prawn farm adjacent to
Abbot Bay and the Elliot River. The proposed development would require the
construction of an inlet and outfall pipe in Abbot Bay. With due consideration to the
potential impact on the marine environment of such a development, Scientific Marine
were commissioned by Lambert and Rehbein, on behalf of Pacific Reef Fisheries to
investigate the marine resources of the area at risk.

Project Brief

Scientific Marine’s brief was to:

Map the extent of the fringing reefs around Camp Island. Conduct visual surveys of
fringing reefs for hard and soft coral cover, algae cover and other benthic fauna.

e Conduct marine habitat surveys of area potentially affected by discharges
from outfall pipe. Report on presence/absence of seagrass, species present,
basic density estimates (shoots/m?), epiphyte cover, bottom type and depth.

e Conduct intensive surveys of marine habitat affected by pipe footprint. Report
on presence/absence of seagrass, species present, basic density estimates
(shoots/m?), epiphyte cover, bottom type and depth.

e Conduct marine habitat surveys of the area between the mouth of the Elliot
River and the inlet pipe. Report on presence/absence of seagrass, species
present, basic density estimates (shoots/m?), epiphyte cover, bottom type and
depth.

Study Site

Abbot Bay is a large shallow, exposed bay stretching between Cape Abbot and Cape
Upstart,. approximately 35 km north of Bowen (Figure 1). Guthalungra is the nearest
township, situated where the Bruce Highway crosses the Elliot River. The proposed
development is to be sited north of the Elliot River, with the inlet and outfall pipes
approximately two and four km’s north of the mouth.

Broadscale surveys in 1987 by the Queensland Department of Primary Industries
(Queensland Fisheries Service - Northern Fisheries Centre) identified seagrass
meadows as marked on Figure 1 (see Appendix 2 for the seagrass metadata). This
study identified 35.4 km? of seagrass meadows in Abbot Bay, comprising seven
species (Lee Long et. al., 1993). As tropical seagrass meadows are subject to natural
temporal changes, varying seasonally and between years (Mellors et. al., 1993), the
seagrass meadows shown in Figure 1 may have changed in the fifteen years since
the QDPI survey.

Fringing Reefs have been previously identified by AUSLIG (under contract to the
Great Barrier Reef Marine Park Authority) and are noted on Figure 1 (see Appendix 3
for the reef metadata).

The area potentially affected by construction of the pipes and outfall discharges are
zoned “General Use” by the Great Barrier Reef Marine Park Authority.
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Figure 1:  Abbot Bay, showing location of seagrass meadows (Lee
Long et. al., 1993)

Methods

Surveys of the marine habitat were carried out between 2 - 7 December 2002 and 12
- 13 December 2002. Access to Abbot Bay is by tide restricted boat ramps at the
mouth of the Elliot River.

All depths are recorded as depth below chart datum.
Fringing Reefs

Three sites were randomly selected along the front (SE face) and three along the
back of the fringing reef around Camp Island (see Figure 2). At each site, divers laid
four 20m line intercept transects and recorded all live non-motile benthic cover,
including hard and soft corals, algae, sponges, seagrass and corallimorphs. Corals
(Veron, 1993) and algae (Mather and Bennett, 1993) were identified to genus level.

Seagrass Meadows

For the broadscale seagrass survey, a random stratified design based on the
modelling of plumes from the pipe outlet was used (see Figure 2 and Appendix 1).
Eight sites were randomly selected from within each zone (1 and 2), and eight further
sites selected within 1 km of the outside edge of Zone 2. After further consultation, a
further twelve sites (25 — 36) were randomly selected between the mouth of the Elliot
River and the area already surveyed.

At each site, eight samples (20x20cm quadrats) were taken. The first sample was
taken directly under the boat, and the remaining seven were located by divers
swimming in a random direction, for a random distance (between 1 — 15 m). Data
was recorded from each sample on seagrass species present, number of shoots,
epiphyte cover, bottom type, other species present and the presence of dugong
feeding trails. Seagrass was identified to species level (Lanyon, 1986).
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Pipe footprint

The pipe footprints were located by taking a direct line to shore from the inlet and
outlet positions given. Five sites on each track were randomly selected and surveyed

(using methodology as above).
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Figure 2: Detall of study area, showing sampling sites, plume
modelling, fringing reefs and seagrass meadows detected

Results
Fringing Reefs

Divers identified fringing reefs around Camp Island with an extensive area of back
reef (Figure 2). Coral Bleaching events in 1998 and 2001, and Crown-of-thorn
starfish outbreaks in 2001 were reported by caretaker of Camp Island (Dennis
Turner, pers. com.). The effects of these events were evident to the divers, by the
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areas of recently dead coral, covered in algae. Sites F3 and B3 (see Figure 2) were
particularly affected, as evidenced by the large areas of dead staghorn thickets.

Table 1 presents the mean % live cover for hard coral, soft coral, algae and sponges
for all fringing reef sites at Camp Island. Graphs displaying this data for each site can
be found in Appendix 4.

The mean % live hard coral cover for all Sites (see Figure 2) was 11.5% (+/- 2.6 SE).
Cover ranged from 6.6% (+/- 2.7 SE) at site B2 on the southern side, through to
24.2% (+/- 6.2 SE) at the north-eastern point of the island. Acroporid corals were the
most common hard corals found, making up more than 50 % of hard coral cover at all
sites except B3.

Soft corals and sponges accounted for less than 5% cover. The total mean % algae

cover was 43.4% (+/- 4.1 SE), with Sargassum sp. and Padina sp. being most
common.

Table 1: Mean % live cover (+/- SE), Camp Island fringing reefs

Hard coral Soft coral Algae Sponges
Site M +/- se M +/- se M +/- se M +/- se

Front1 (F1) | 24.2 6.2 1.6 0.9 36.1 1.3 0.8 0.7
Front 2 (F1) 8.2 32 1.4 0.5 60.5 10.4 1.5 1.0
Front 3 (F1) 8.0 22 0.0 0.0 314 33 54 1.3
All Fronts 13.4 3.2 1.0 04 42.7 5.1 26 038
Back 1 (B1) 85 27 06 04 440 3.9 3.7 19
Back 2 (B1) 6.6 2.7 0.7 07 444 53 3.0 22
Back 3 (B1) 13.3 3.9 0.3 03 439 7.7 1.7 1.0
All Backs 9.5 1.9 0.6 0.3 441 3.1 28 1.0
All Sites 11.5 2.6 0.8 0.3 43.4 41 27 09

No significant differences in mean % live cover of hard coral, soft coral, algae or
sponges was noted between the three sites along the south-east front (F1, F2, F3)
and the three sites on the lee side (B1, B2, B3) of the island (Figure 3).

=My, 10
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Site F1, on the north-eastern point of Camp Island recorded the highest hard coral
cover (Table1, Appendix 4), with a low score for number of species (Table 2).
Acroporid corals were the dominant species at this site.

Site B3 on the south western side of the island recorded the greatest diversity of hard
corals, with 21 species groups detected from 11 families. Site F2, on the eastern
most point of the island, was the next most diverse site with 15 species groups from
7 families(Table 2).

Figure 3: Mean % live cover of hard coral, soft coral, algae and
sponges on fringing reefs — Camp Island.

1 O Fronts

Mean (+/- se) % live cover
coB88853883

hardcoral  softcoral algee sponges
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Table 2: Scleractinian corals at Camp Island

Front 1 Front 2 Front 3 Back 1 Back 2 Back 3

Pocilloporidae

Pocillopora damicornis +

Stylophora sp.

Palauastrea sp. +
Acroporidae

Montipora spp.

Acropora spp. (plate)

Acropora spp. (staghorn)

Acropora spp. (corymbose)

Astreopora sp.
Poritidae

Porites spp. (massive) + + + + +

Goniopora spp.
Siderasteridae

Psamnocora sp. | | +
Agaricidae

Leptoseris sp. | | +
Fungiidae

Fungia sp. | + + + | + +
Oculinidae

Galaxea spp. | + | + +
Pectiniidae

Echinophyllia sp.

Oxypora sp.

Pectinia sp. +
Mussidae

Lobophyllia sp. +

Symphyliia sp. +
Merulinidae

Hydnophora sp. + +

Merulina sp.
Faviidae

Favia spp.

Favites spp.

Barrabatoia sp.

Leptoria sp.

Goniastrea spp.

Platygyra spp. +

Cyphastrea sp.

Moselya sp.

Echinopora spp. +
Dendrophylliidae

Turbinaria spp. | + | +

+ + + o+

+ + + + + o+ +

Species groups present | 8 15 5 | 9 1 21
+denotes presence
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Seagrass Meadows

Seagrass meadows were detected throughout the sampling area (see Figure 2).
Three species of seagrass (Halophila ovalis, Halophila spinulosa and Halodule
uninervis) were recorded. Halodule uninervis could further be described as either
thin or wide leaved. Halophila ovalis and Halophila spinulosa were the most common
species, being found in 59% and 54% of samples, respectively. Dugong feeding trails
were noted at Site 22 and on one of the Inlet Pipe sites.

Table 3 presents the mean (+/- SE) number of shoots m™ for these four species.
Overall, the density of the seagrass meadows were low (see Appendix 5 and
Appendix 7 for comparison) with moderate to high densities recorded in the area
approximately 1km due north of the mouth of the Elliot River (see Figure 2).
Appendix 6 shows mean densities for each site along with information on bottom
type, epiphyte cover, other species present.

Zone 1 had significantly lower mean densities of Halophila spinulosa and Halodule
uninervis (wide) than all other sites and significantly higher density of Halodule
uninervis (thin). Zone 2 had a significantly higher density of Halophila ovalis and
significantly lower density of Halodule uninervis (thin) than all other sites (see Figure
4).

The highest densities recorded were for sites 25 — 31 in the area due north of the
mouth of the Elliot River and east of the intake pipe (see Figure 5). The mean density
for Halodule uninervis (wide) at these sites was 622.6 (+/- 121.8 SE) shoots m?and
252.0 6 (+/- 79.8 SE) shoots m for Halophila spinulosa. Individual quadrats
recorded between 0 and 3620 shoots m™.

No seagrasses were recorded in the area adjacent to the river mouth (Sites 32, 33,
34, 36).

Table 3: Mean (+/- SE) no shoots m™? for seagrass meadows in Abbot
Bay survey area.

Halophila Halodule Halodule
Halophila ovalis spinulosa uninervis-thin  uninervis-wide
M +-se M +-se M +/-se M +-se
All Sites 146.9 20.5 102.5 18.9 376 94 139.0 355
Zone 1 Sites 163.6 43.3 394 19.2 79.5 247 04 04
Zone 2 sites 2344 512 123.0 34.3 38.3 18.0 56.6 18.3
Outfall sites 994 415 80.0 431 00 0.0 60.6 33.0
Inlet Sites 1425 58.5 0.0 0.0 46.3 225 0.0 0.0
Sites 25-31 1379 50.1 2520 79.8 443 314 622.6 121.8
=My, 13
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Figure 4: Seagrass density by zone.

2

~N o

o O

o O
L |

a o

o O

o O
I I

400 -
300
200
100 -

Mean (+/- se) no. shoots per m

o
|

Halophila ovalis Halophila Halodule Halodule
spinulosa uninervis-thin  uninervis-wide

OAIll sites B Zone 1 Sites [OZone 2 Sites

Figure 5: Sites 25 - 31.

800 -
IE 700 -
2 600 -
o
% 500
2 400 -
M
% 300 -
z
= 200 -
o
0 C=m
Halophila Halophila Halodule Halodule
ovalis spinulosa uninervis-thin  uninervis-wide
OAll Sites [ Sites 25 - 31
-ty 14

sy -
" i
%, SCIENTIFIC MARINE Prv. LTD.

(((\-



Halophila ovalis was uniformly distributed throughout the depth range surveyed (see
Figure 6). Significant increases in shoot densities for Halophila spinulosa and
Halodule uninervis (wide) were noted with increasing depth. Halodule uninervis (thin)
was present at only one of the deeper sites.

Figure 6: Seagrass density by Depth, Abbot Bay.
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Pipe footprint

No Halophila spinulosa or Halodule uninervis (wide) was detected at the inlet pipe
sites, and no Halodule uninervis (thin) was recorded at the outfall pipe sites (Figure
7). The density of Halodule uninervis (wide) was significantly lower at the outfall pipe
sites compared to all sites surveyed.

Figure 7: Seagrass densities at pipe sites
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Appendix 1: Modelling supplied by Lambert and Rehbein.
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Appendix 2:

Data Set
DSIN
Title
Custodian
Jurisdiction

Description
Abstract

Search Word(s)
Geographic Extent

Name(s)

Coordinates

Data Currency
Beginning date
Ending date

Dataset Status

Progress

Maintenance and
update frequency

Access

Stored Data

Format

Available Format

Type

Access Constraint

Metadata for Seagrass Meadows 1984-1988

10421
Seagrass Meadows 1984-1988

Queensland Fisheries Service - Northern Fisheries Centre

QLD

Coastal seagrass meadows along the Queensland coast.

Survey Dates: Tarrant Point to Cape York -

October/November 1986 Cape York to Cairns - November
1984 Cairns to Bowen - October/November 1987 Bowen to
Water Park Point - March/April 1987 Water Park Point to
Hervey Bay - October/November 1988 Noosa to Coolangatta

- August/December 1987

Please note that more recent data maybe available and that
users should ensure that they are using the most recent data

available. Please contact the custodian for further information.

Seagrasses
Queensland Coast

N: -9
S:-29.5
E: 154
W: 138

1/11/1984
30/11/1988

Complete

Not Required

DIGITAL - ArcView Shapefile (.shp)

DIGITAL - ArcView Shapefile (.shp)

agreement

SCIENTIFIC MARINE Pr. LTo.
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Data Quality
Lineage

Positional
Accuracy

Attribute Accuracy
Logical
Consistency
Completeness

Contact Information

Contact
Organisation

Contact Position
Mail Address
Locality

State

Country
Postcode
Telephone
Facsimile
Electronic Mail

Metadata Date
Creation Date

Derived from visual assessment of the seabed by diving along
transects out from the coastline at intervals of about 4km.
Extra dive checks were made between transects for
continuity.

Boundaries of meadows were determined based on the
positions of survey sites and the presence of seagrass,
coupled with depth contours and other available information.
Accuracy varies from 10-100 metres, as it relies partly on
locational accuracy of RADAR.

Information finalized.
Attributes are standardised.

All meadows examined at the time of survey are represented.
Seagrass distribution can change seasonally and between
years, and users should ensure that they make appropriate
enquires to determine whether new information is available on
the particular subject matter.

Queensland Fisheries Service - Northern Fisheries Centre

Research Scientist
38-40 Tingara Street
Portsmith, Cairns

Qld

Australia

4870

(07) 4035 0113

(07) 4035 4664
campbes@dpi.qld.gov.au

7/03/2002
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Appendix 3: Metadata for Reefs - GBRMP

Data Set
DSIN 10031
Title Reefs - GBRMP
Custodian Great Barrier Reef Marine Park Authority
Jurisdiction Great Barrier Reef
Description
Abstract Major CORAL REEF structures within the Great Barrier Reef

World Heritage Area Attributes are [sub_id], [reef _name],
[gaz_loc_code],[ x_coord], [y_coord] (centroid label
positions)]. A polygon coverage with 3403 records in
Geographic Projection at a scale of 1:250 000. Derived froma
an AUSLIG source coverage. GBRMPA.Coverage Type =

polygon.
Search Word(s)  Coral, Reef

Geographic Extent Great Barrier Reef

Name(s)

Coordinates N: -9
S:-24.5
E: 153
W: 141

Data Currency
Beginning date 13/01/1994
Ending date 1/10/2001

Dataset Status
Progress Complete

Maintenance and

update frequency As required

Access
Stored Data DIGITAL - ARC/INFO, DIGITAL - ARC/INFO Export
Format
'_?;’Sgab'e Format b 5ITAL - ARC/INFO, DIGITAL - ARC/INFO Export
Access Constraint QFS Use Only - Dataset available on CHRIS, not for release
outside QFS
Data Quality
Lineage Produced under specific contract for GBRMPA by AUSLIG.
-y 20
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Positional
Accuracy

Derived from datasets produced by the Division of National
Mapping, RAN Hydrographic Service and James Cook
University of North Queensland. Hydrographic survey
techniques used in conjunction with analysis of Landsat
Panchromatic Imagery and Aerial Photographic interpretation.

REEFS coverage has not been statistically tested with
precision survey techniques. Positional accuracy varies
considerably and dataset should NOT be used for navigation
purposes, however, for general use the coverage can be
regarded as having a nominal scale of 1:250,000.

Attribute Accuracy Reefs have reef names and latitudinal gazetted location

Logical
Consistency

Completeness

Contact Information

Contact
Organisation

Contact Position
Mail Address
Locality

State

Country
Postcode
Telephone
Facsimile
Electronic Mail

Metadata Date

Creation Date

codes attached. Item 'Qld_Name' contains information in line
with gazetteer official names. Item 'GBR_Name' allows
differentiation of specific reefs within groups by GBRMPA.
Names were last updates in August, 2000 to reflect the
correct names as per Queensland Place Names. Names and
codes updated as required. Most of these attributes are <80%
complete as new additions appear not to have their attributes
updated.

REEF_ID attribute is numbered according to latitude and
general cross-shelf location, eg., 18055: first 2 digits refer to
latitude, last 3 digits refer to cross-shelf location.

Major reef systems are present. Minor reefs and shoals may
not be present.

Great Barrier Reef Marine Park Authority

Geographical Information Systems Manager
2 - 68 Flinders Street, PO Box 1379
Townsville

Qld

Australia

4750 0700
4772 6093
gis@gbrmpa.gov.au

21/06/2000
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Appendix 4: Fringing Reefs data

Showing mean % live cover (+/- SE) for hard and soft coral, algae and sponges. Hard
coral diversity shown to right.
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Appendix 5: from Lee Long et. al. (1993)
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Seagrass Table

Appendix 6

Bottom Other
Mean no. shoots (+ 5e) per quadrat’ Epiphyte cover (%) type® species® | Depth® | Hotes
7 _ _ N wmi H.umi _ _
Site | H.ow K. sgin {fhinm ) {wide) =10 [10-50 | =80

1 - - - - - - - CSiSG z 47

2 - 1.4 (1.0) E : : = ) CSSG 4 £

a| zE@En 5439 2 : 2 1 c CSiSG ey=] 41

4| 1EEE 41E8 5 1.4 (0.7) 5 3 g FSiST 25 fi G

5| a4zm BEED . : : 3 4 CSsT 238 74

B - - - - - - - CEiSG : 4z

7| z14@8  1736ED . 09 ) : 7 g CSIFSISGE : £ 5

g . 0.4 (.47 5 : - 1 : CSEGST 2,10 &4

al| 1za@d 13960 . 08 0.3 : 4 & FS z f
10| 08@E 2E0Em . - : z 1 cs : £
11| 20EE 45E5 : : 1 z : CSiFS 1 4z
1z | 121@E8 63ES Z001.1) : ; 4 ; CSiEG : 24
1z | 04 : 2E (22 : 1 1 . CSiSG 1 27
14 - 0.3 (0.3) - 15 (0.3) - z i CEiET 10 ol
15 - - - - : : : CEEG 2 24
16 ; : 5 : 5 5 : CSET 57 36
17| ZE(OL1) 2E3EE) . 49 (1.5) : 7 7 FS 11 54
12 | 1253 141567 86ES 09 29 : 13 & Foisa 1 41
19 ZAzN 18 01.9) 5.1 (3.5) : : 1 1 CSiFS/ST 1 18
20| oA@1) 040 05 ([0.5) 04 [@1) - 1 i CSisT ) 3z
21| =0EEA) : 16.1 (511 : : g : FSisT 1 z8
22 | EAEE : 36 (Z.2) 59 (40) - g : FSiST 1 23 D ugong feeding trail
23 - - - - : : : FSST : 13
24 | 50025 - 2431 119020 - 5 1 FSisT 1 18
25 | 2BACIFE) FM1A(IEM . 208F.1) : g g FSiST 27 67
ze | 18¢1E  4BER 2 670 (52 F) z 3 1 CS 257 57
27| 0E@E)  06EDH  S53ED 085 (42 8 1 g 4 FSisT 2411 55
2| 14011 2ZE(1E) E 1131 BT 7 z 1 cs 27 5.1
za| FAED 0505 . 323 (20 3 z z CSFSST 2AT 57
30 . 16.6 (15 6] 5 181 (10.8) 4 1 s CSIFS/ST 12 52
231 | 24416 2490153 2FE(F S 1850143 1 3 5 CSFSAET | 1228711 50
3z - - - - - - - FSisT - 10
33 - - - - : : : FSiST g 20
24 : . 5 s s 4 : Cs : 14
25 | 193018920 3EEE 183ET) a0 7.4 : 4 2 CSiFSST 23412 44
36 - - - - - - g CS/E GG 2811 17

25
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Bottam Cther
Mesn no. shoots [+ 5= ] per quadrst! Epiphyte cowver [¥F tpe® species* | Depth® | Motes
_ _ H.wrf _ H. i _ _
Site| H.ova . snin fthiri) jwide) =40 [10-50 | =50
Oischarge pipe
1] 38am  NEFH . 2.5 (1.5) . 4 1 | csscoo i 45
2| 155 0ES 4.3 2.8 - Q65T - 4 4 CE/5T0G 126 4.0
3 - - o - - - - CE/MAT/OG 1.2 37
4 0.5 (05 - - - - 1 - FEsSTISG - 3.1
3 - - o e e - - F5r/5T | 1.2
Intake pip=
1| #EFH . 50 (3.2 . . 5 z F&/5T . ] Dugang feeding trail
2 : - 4.3 (3.00 - - 2z - F5/5T - 0.6
3 - : : 5 : : : FE/5T - 05
4 - - - - : : : FS/5T : 05
5 - - - - - 5 : FEssT : 0.5
Hotes:
Guadrat size iz 20:20 cm. § quadrats per site. Muliply 4. 1=Cawlerpa sp., 2=filamentous algae, 3=Halimeds sp.,
by 25 to get approximate shootz/m®. 4=hrittle star, S==and dollar, G=sea cucumber,

T=polychaste woarm, S=Terrebrid gastrapod, 9=zalitary

Bg. Faor Site 3: Mo quadrats recorded epiphyte fungid coral, 10=zand anenome, 11=crab, 12=mangrove

cover of lesz than 10%; 1 quadrat recorded 10— shont
S0% epiphyte cover, and, 3 gquadrats recaorded over '
0% epibyte cover. 3. Depth beloswy Chart Datum .

FZ Fire Sand

cE Coarze Sand

SG Shell Grit

=T Sk

DG Decomposzed Granite
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Appendix 7: Seagrass sample

Approximately 58 shoots H. uninervis

ie. Approximately 1160 shoots/m?
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