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The significant loss of seagrass in Western Port and the subsequent impact on the environmental  
values of the area have long been a concern of the Western Port community. The community’s desire  
to restore the environmental values of the Western Port environment, in particular seagrasses has lead  
to the establishment of the Western Port Seagrass Partnership. Chaired by Professor John Swan,  
the Western Port Seagrass Partnership, has the key role of developing research, educational and on-ground 
restoration programs and projects that add value and integrate with other ongoing activities in Western Port. 

The report Western Port Seagrass Restoration (Seddon and Cheshire 1999) synthesised current 
understanding of seagrass restoration programs and proposed a 4-phase framework for seagrass 
restoration in Western Port (Appendix 1). 

The Western Port Seagrass Workshop and Seminar to be held 8–9 March 2001 aims to build upon the 
Seddon and Cheshire (1999) report by seeking further advice on seagrass restoration and factors affecting 
the ecological integrity of Western Port. The workshop (8th March 2001) convenes expert knowledge  
on seagrass and the Western Port environment. The seminar (9th March 2001) is a public forum with  
key presentations on Western Port, other seagrass revegetation efforts from around Australia, and the  
key findings from the Workshop. 

The aim of the workshop is to develop a conceptual framework (model) for successful seagrass revegetation 
in Western Port. In doing so, we also wish to consider the following 4 questions: 

•	� Is the revegetation strategy outlined in Seddon and Cheshire supported? What other information  
do we know of the state of restoration ecology that is applicable? 

•	� What are the minimum habitat requirements for Heterozostera tasmanica and Zostera muelleri in 
Western Port? What further information do we need to collect to characterise habitat requirements? 
What information do we know already, or need to know about the physiology of these seagrass species 
and their response to propagation and transplantation? 

•	� Is the current ‘condition’ of the Western Port marine environment sufficient to attempt revegetation? 
What areas would be most suitable for revegetation and are there other areas where revegetation 
should not be attempted? 

•	� What information do we need to collect whilst progressing with other stages of the project?  
What areas of Research are recommended? 

As background to this workshop, this document summarises current understanding of: 

1	 Western Port Catchment and its influence on Western Port; 
2	 Current condition of the Western Port marine environment; 
3	 Seagrass distribution, condition and relationship with environmental factors in Western Port, and 
4	 Past and current research on seagrass in Western Port. 
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1.0 The Western Port Evironment

1.1 The Western Port Catchment 

The Western Port catchment area is defined by the watersheds of the Mornington Peninsula to the west,  
the Strezleki Ranges to the east and the southern fringes of the Yarra ranges to the north and covers  
an area of 3000 km2 (Figure 1).

The catchment of Western Port has over the past 100 years been subject to enormous changes to its hydrology. 
The draining of the Koo-wee-rup swamp and its subsequent reclamation fro agricultural use have significantly 
altered the catchment hydrology and quality of water that flows into the upper north arm of the bay. 

Figure 1. Western Port and Catchment 

Today, the Western Port catchment is one of the most important and productive agricultural areas in the 
State ($430 M in 1994). There are an estimated 1840 farming enterprises, primarily devoted to dairy, cattle 
and sheep grazing, and smaller areas utilised for orchards, market gardens, viticulture, poultry and nurseries. 

The proximity of Western Port to Melbourne attracts many people to the region. Since the early 1970s, 
the population of the Western Port catchment has grown from 45 000 to 150 000 people in 1999, living 
primarily in some 25 towns and villages located around the coast. Residents, tourists, farmers, fishermen 
and commercial and industry workers all share the Western Port region and rely upon its resources for  
their livelihood. 

Urban development in the Western Port catchment is expected to further increase the region’s population, 
particularly in the ‘south east growth corridor’ from Cranbourne through to Pakenham. Although the majority 
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of this growth corridor falls outside the Western Port catchment, indirect impacts of population growth,  
such as increased industrial, commercial and domestic activity may influence Western Port and its catchment. 

1.2 Western Port Marine Environment 

Western Port, a 680 km2 deepwater inlet is classified as a neutral oceanic embayment with tide-dominated 
circulation. French Island lies in the centre of Western Port and Phillip Island lies at its entrance.  
Western Port’s coastline, including the islands, is approximately 263 km in length (Figure 2). 

The total volume of water in Western Port at high tide is 2 900 000 ML. Under tidal influence circulation  
is clockwise around Phillip and French Island. (Figure 2, Shapiro 1975). 

Figure 2. Pattern of ebb and flood volume fluxes across each section of Western Port (from Shapiro 1975). 
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The volume of water entering the Bay from Bass Strait is equivalent to the volume of the Bay An average  
of 1 100 ML flows into Western Port per day via 17 waterways, representing less then 1% of the total 
volume of water in Western Port. Water residence times range from about 3 months in the north and east  
to days in the south-west. Sea surface temperatures range from ~10-22oC and salinity’s range annually 
from 22–38 (EPA 1996). 

Contemporary surface sediment deposits in Western Port reflect both the hydrodynamics and terrigenous 
inputs of sediment. To the west and north of French Island (the Lower Northern Arm) there are significant 
deposits of sand consistent with marine deposition. In the Upper Northern Arm there is a large component 
of > 250 �m material of terrestrial origin, while the Corinella segment is dominated by fine muds (< 63 
�m). The accumulation of clay rich sediments in southern areas result from a winnowing of coarser grain 
sediments deposited in the northern areas under energetic conditions (Wallbrink pers. comm.). 

Western Port supports a unique seagrass-mangrove-saltmarsh habitat. Approximately 130 km2  
(2000 estimate) of seagrass, 37 km2 of mangrove and 310 km2 of saltmarsh exist in and around  
Western Port. Seagrass (Heterozostera tasmanica and Zostera muelleri) meadows occur inter-and sub-
tidally providing habitat for a diverse array of invertebrates and is a nursery for a range of commercial  
and recreational fish species including flathead, whiting and calamari. Large intertidal mudflats, common  
on the northern end of the Bay occupy over 40% of the area of Western Port. These intertidal mudflats  
are covered by seagrass and seasonally dominant macroalgae, and are intersected by a network of 
channels, some more than 15 m deep. 

Activities in Western Port include shipping, boating, fishing and aquaculture, various recreational activities 
and tourism. Western Port provides recreational amenity for fishing, boating and other activities, supports 
commercial fisheries ($0.5 M in 19996/97) and aquaculture and is an important port linking industry  
with Australian and overseas markets. 

The viability of recreational and commercial fisheries and nature based tourism activities, and the protection 
of biodiversity and internationally significant bird habitats are directly dependent on Western Port’s highly 
productive vegetation, particularly seagrass communities. The loss of about 170 km2 of intertidal seagrass 
during the late 1970s is linked to a subsequent reduction in commercial and recreational fish catches. 

2.0 	 Seagrass distribution and condition in Western Port

This section summarises data on seagrasses in Western Port including current knowledge of seagrass 
physiology and ecology, current distribution and condition of seagrass in Western Port. Figure 3 displays 
sampling sites used in seagrass studies undertaken in thew 1970s by Bulthuis and co-workers and 
seagrass studies undertaken in 1998/99 by EPA and co-studies. Also shown are sites used in EPA marine 
fixed site monitoring network monitoring program and sites sampled by Longmore et al. (1998) in a pilot 
benthic flux study. 
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Seagrass species in Western Port 

Heterozostera tasmanica and Zostera muelleri are the dominant seagrass species in Western Port and 
are the focus for this section. Halophila ovalis occurs sparsely intermingled with subtidal H. tasmanica. 
Amphibilus antarctica is found in Western Port growing in coarse sediments. 

Table 1 summarise known life cycle and growth characteristics of H. tasmanica and Zostera spp. 
Heterozostera tasmanica is the most abundant species occurring sub-tidally and inter-tidally throughout 
Western Port. It is a small seagrass with fast growing rhizomes fast rates of short shoot proliferation  
and rapid turnover (~5.8 y-1) of vertical stems (Marba and Walker 1999). Zostera muelleri is a colonising 
species and is found to extend to the upper regions of the intertidal and is able to tolerate long periods  
of exposure. 

Figure 3. Sampling locations of Western Port research and monitoring studies of water quality and seagrass. The EPA fixed site network  
has measured water physico-chemical and water quality parameters at 3 sites monthly since 1986. A pilot study of benthic remineralisation 
near seagrass beds by Longmore et al. (1998) used 4 benthic chambers at 3 sites in March 1998. The seagrass studies of Bulthuis 
characterised seagrass dynamics, morphology and photo-physiology at 3 sites during 1983-84. The EPA 1998 seagrass study further 
chraracterised contemporary differences in seagrass dynamics, morphology and photo-sphysiology related to putative differences  
in water quality at 3 locations during 1998-1999. Four sites were sampled within each of these locations. All sites are defined within  
three geographic segments: Lower North Arm (NA) Upper North Arm, and Southern Arm (SA). 
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Table 1. Lifecycle and growth characteristics and habitat requirements of H. tasmanica and Zostera spp. 

2.2 Seagrasses Distribution in Western Port 

Table 2 summarises changes in the distribution of seagrass in Western Port from 1973-2000. Key findings are: 
•	� Research by Bulthuis (1984) showed 70% loss of seagrass from 1973 to 1984. This loss occurred 

predominantly in the East Arm and loss was greatest in inter-tidal areas and was predominantly H. 
tasmanica. 

•	� Examination of 1994 aerial photography (EPA 1995) showed limited recovery of seagrass had occurred; 
generally this was in the Entrance and Northern Arm where water quality conditions are more favourable 
to growth. 

•	� Recent mapping in 1999 by MAFRI (2000) has shown further limited recovery of seagrass (14 km2). 
This recent estimate is still however ~ 2-fold less than that estimated in 1973 by Bulthuis (1981) and 
the report notes that in the Upper North Arm seagrass cover has further declined and there has been  
an increase in macroalgae. 

Table 2. Areas (km2) of seagrass recorded in Western Port (modified from MAFRI 2000) 

The total seagrass area for 1999 does not include areas of undefined algae which covered an additional 24 km2. 
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The possible cited causes of the loss of seagrass in Western Port have been many and include: 
•	 Increased turbidity and sedimentation resulting from catchment erosion and harbour dredging. 
•	 Increased epiphytic growth from nutrient stimulation 
•	 Contaminants and pollution from nearby industry 
•	� Dessication resulting from either a gradual change in intertidal bank morphology or from an acute 

extreme event such as a low tide during warm summer weather 
•	 Natural events including disease. 

2.3 Seagrass Condition in Western Port 

Table 3 summarises parameters of seagrass growth and morphology from a variety of studies in  
Western Port over the last 30 years. Sites are broadly divided into 3 segments previously defined and have 
quantitatively different water quality and light environments; Waters are highly turbid and subject to high 
nutrient inputs from catchment sources in the UNA, while in the south (SA) waters are primarily influenced 
by oceanic conditions. The LNA represents an intermediate region in water quality (see 3.0 for details).  
The key points from Table 3 are: 

•	� In 1998 seagrass cover, density and above ground biomass was least at UNA sites and greatest at  
SA sites. At the UNA site macroalgae cover was greater than 30% whereas it was less than 10%  
at the other two sites. These patterns persisted over an annual cycle. 

•	� These current estimates of shoot density and standing crop at UNA were 65% and 95% lower 
respectively than estimates previously reported in 1978 (Bulthuis and Woelkerling, 1983). 

•	� The number of leaves and short shoots, and mean shoot length and growth is generally least  
at UNA and greatest at SA. 

•	� Maximal fluorescence (Fm) and yield (Y) are least at UNA and suggest a reduced photosynthetic 
capacity. The low leaf area of shoots at this location also denote a reduction in photosynthetic capacity. 
Data not shown here, for Z. muelleri show a similar pattern in photo-physiology, but photosynthetic 
activity is greater than .H tasmanica. 

•	� Photosynthetically active radiation is least at UNA (see Table 5). The short duration of saturated 
photosynthesis at UNA would appear to inhibit growth and survival of H. tasmanica at this site.  
PAR values are 2–3 fold higher values at SA site where seagrass growth is optimal. 

In summary, these observations suggest that seagrass condition and morphology at UNA is quantitatively 
different from the other two locations and that these differences are related to poorer water quality and/or 
the attenuated light environment. The growth and photo-physiology of H. tasmanica at SA appears similar  
to studies at unpolluted sites in other geographic locations. 
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Table 3. Morphological and physiological characteristics of H. tasmanica from research undertaken  
in Western Port 1973– 1999. Values are mean + 1 standard error 

2.4 Seagrass Restoration 

Western Port Seagrass Restoration Project 

The Western Port Seagrass Partnership has obtained expert advice on a Seagrass Restoration Project  
in Western Port from Dr Anthony Cheshire and Dr Stephanie Seddon. Natural Heritage Trust Coasts and 
Clean Seas funding together with corporate sponsorship has been sought for this project. The objective  
is to re-establish Heterozostera tasmanica and Zostera muelleri at selected pilot sites trialing different 
planting techniques and monitoring for future wide scale propagation and planting. The Western Port 
Seagrass Restoration Project comprises 4 phases and implementation over 10 years is recommended: 
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Phase 1  Select suitable planting sites (3 months)  
Phase 2  Develop optimal planting methodologies (12-18 months) 

Phase 3  Assess the success of methodologies at different sites (3 years)  
Phase 4  Large-scale planting trials (5 years +) 

Western Port Seagrass Management Team 

The Western Port Seagrass Management Team, headed by Dr Peter Attiwill has been recently established  
to oversee the implementation of the Western Port Seagrass Restoration Project and other community  
and scientific research in Western Port. Current Projects include: 

•	 Community Seagrass Care 
•	 Monash University Seagrass Genetics Study 
•	 Seagrass Propagation Research at Kilcunda Abalone Farm 
•	 Community Monitoring and Research at Coronet Bay. 
•	� Coasts and Clean Seas funding has been requested for Phase 1 and 2 of the Western Port Seagrass 

Restoration Project. Corporate sponsorship has also been obtained. 
•	� Fisheries Research Development Corporation (FRDC) funding has also been requested for a project 

involving Monash University and Kilcunda Abalone Farm to develop seagrass propagation techniques. 

3.0 Environmental condition of Western Port 

The quality of water in Western Port is influenced by both catchment inputs and in-bay processes.  
This section provides background to the factors potentially affecting the condition of seagrass  
in Western Port. 

The major sources of inputs into Western Port include industrial and agricultural practices, roads, and 
sewage treatment plants. Seventeen rivers and drains discharge to the Bay, delivering an estimated 1963 
tonnes of nitrogen, 2353 tonnes of phosphorus and 40 205 tonnes of sediment per annum (Figure 1). 

Annual sediment loads to the northern end of the Bay are 6–7 times those in other parts of the Bay (Figure 
3). Rates of deposition estimated from a 210Pb and 137Cs show annual deposition rates of 0.6–1.5 cm y-1in 
UNA and EA. Preliminary evidence suggests relatively recent (40-50 y) changes in deposition rates and 
sediment sources to Western Port (Wallbrink pers. comm.). Sediment-bound phosphorus increases 2-fold 
above ~ 30 cm sediment depth. 

Tables 4, 5, and 6 respectively summarise the nutrient, light, and toxicant concentrations in surface waters 
and sediments in Western Port. This data is drawn from EPAs marine monitoring program and studies of 
benthic remineralisation (Longmore et al. 1998) and toxicant concentrations (Fabris et al 1999). Although 
the sites used in these studies are sometimes spatially disparate from seagrass sites (Figure 1), for the 
purpose of drawing some general conclusions on the relationships between seagrass and water quality 
condition they have been used to characterise water quality condition in the 3 segments, SA, LNA and 
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UNA. Although EPA site 724 is located in the East Arm, for the purposes of this comparison it is considered 
representative of the UNA. Similarly, site 716 is considered representative of the LNA and site 709 of SA. 

Table 4. Concentrations of nutrient water column stocks and estimated sediment fluxes. Water column 
nutrients (µg 1-1) are the median and range of data from monthly sampling in 1998 and 1999 at EPAs  
fixed site network. Benthic fluxes (mg m-2 d-1) are mean ± 1 S.D) from Longmore et al. (1998). 
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Table 5. Water column particulate matter and light environment at sites in the Southern Arm, Northern Arm 
and Upper North Arm Light data based on deployments of loggers from November 1998 until June 1999. 
Data are median and range. 

Table 6. Mean (S.D.) heavy metal concentrations (µg 1-1) measured in the water column and sediment. 
Water column concentrations were the mean of the 3 EPA fixed sites over the years 1998-99 (n = 48). 
Metals measured in sediments are from a study by Fabris et al (1999) of toxicants in Western Port Bay (n = 28). 

Key conclusions to be drawn from these tables include: 
•	� Water column nutrient concentrations are greatest at UNA and least at SA (Table 4). Dissolved Inorganic 

water column stocks are ~ 2-fold greater than at the other two sites and is primarily due to the greater 
concentration of oxidised N (NOX). Ortho-phosphate (PO4) and silicate concentrations are also greatest 
at UNA. 

•	� Fluxes were consistent with aerobic oxidation of organic matter, with some fluxes attributed to 
groundwater intrusion and / or bioturbation (Table 4). The labile carbon in the sediments was a mixture 
of diatomaceous and macrophytic material (possibly seagrass blades epiphytes and macroalgae).  
About 22–55% (mean 45%) of the remineralised N was lost through denitrification. Fluxes were similar 
to, or lower than those reported from other Australian bays and estuaries. 

•	� Estimated nutrient pools—scaled to the surface area of Western Port—of phytoplankton contain  
~ 60 tonnes N and ~ 8 tonnes P. Seagrass are estimated to contain 1.5 tonnes N and 0.05 tonnes 
P. Annual nutrient requirements may be in the order of 7000 tonnes N and 950 tonnes P fro 
phytoplankton and 2.6 tonnes N and 0.1 tonnes P for seagrass. Other data also indicate that the  
N requirements of epiphytes may be greater than seagrass N requirements. 

•	 No data is available on nutrient concentrations in sediment (key knowledge gap). 
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•	� Suspended sediment and Chl a levels at the UNA site are ~ 4-and 2-fold respectively greater than  
at sites in LNA and SA segments (Table 5). Long term trends at UNA show a 1.5–fold increase  
in median Chl a concentrations from 1973–1977 (0.96 µgL-1) to1998 (1.39 µg L-1). Mean water 
column residence times of suspend particulate matter (SPM) is lowest (~0.6 d) in UNA and greatest 
(~1 d) in the EA (Wallbrink pers. comm.). 

• 	� Metal concentrations in sediment and the water column are low (less than ANZECC 20-00) and 
relatively uniform around the Bay, suggesting that Western Port is essentially uncontaminated. 

4.0 Research 

This section provides a list of past research into the Western Port marine environment and research that  
is relevant to the seagrasses in Western Port. 

4.1 Research in Western Port 

SEAGRASS 
Bulthuis, D. and Ruppin, R. Temperature and Exposure Stress in the Seagrasses of Western Port.  
78. Ministry for Conservation, Victoria – Environmental Studies Program. 

Bulthuis, D. A. (1983a). Effects of In situ Light Reduction on Density and Growth of the Seagrass 
Heterozostera tasmanica (Martens ex Aschers.) den Hartog in Western Port, Victoria, Australia. Journal  
of Experimental Marine Biology and Ecology 67, 91-103. 

Bulthuis, D. A. Loss of Seagrasses in Western Port -A Proposal for further Research, 1984/85. 84. 

Bulthuis, D. A. Program EO6 Loss of Seagrass in Western Port. 84. Ministry for Conservation Fisheries  
and Wildlife Division. 

Bulthuis, D. A. A Report on the Status of Seagrasses in Western Port in May 1983. 83.  
Ministry for Conservation. 

Bulthuis, D. A. (1982). Studies on the Seagrass Heterozostera tasmanica in Western Port  
and Port Phillip Bay, Victoria, Australia. Ph.D thesis, La Trobe University. 

Bulthuis, D. A., Axelrad, D. M., Bremner, A. J., Coleman, N., Holmes, N. J., Krebs, C. T., Marchant, 

J. W., and Mickelson, M. J. Loss of Seagrass in Western Port . 84. 

Bulthuis, D. A. and Woelkerling, W. J. (1983). Seasonal Variation in Standing Crop, Density and Leaf Growth 
Rate of the Seagrass, Heterozostera tasmanica, in Western Port and Port Phillip Bay, Victoria, Australia. 
Aquatic Botany 16, 111-136. 

Coleman, N. The Relationship between Alpheus (Crustacea, Decapoda) Abundance in 1974 and 1985  
and Loss of Seagrasses in Western Port. 85. Department of Conservation, Forests and Lands Fisheries  
and Wildlife Services. 

Coleman, N. et al. (1978). A quantitative survey of the macrobenthos of Western Port, Victoria.  
Australian Journal of Marine and Freshwater Research 29, 445-466. 
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Dale, B.H. (1981). Interpretation of the results of the photogrammetry investigation into the loss of seagrass 
in the Upper North Arm of Westernport Bay. Environmental Studies Section, Ministry for Conservation, 
Victoria, Australia. 

EPA (2000) 1998/99 Western Port Seagrass Study (unpublished report) 

EPA. The Distribution of Seagrass in Western Port, Victoria. 95. Melbourne, Environment Protection Authority. 

EPA. May, D. and Stephens, A. The Western Port Marine Environment. 1996. Victoria, Environment 
Protection Authority 

Kirkman, H. (1974). Health of seagrass in Westernport Bay. Environmental Studies Series Publication  
No. 84, Ministry for Conservation, Victoria, Australia. 

Natural Systems Research (1974). Mapping of the seagrass and macrophytic algal communities  
of Westernport Bay. Report to the Westernport Bay Environmental Study, Environmental Studies Series 
Publication No. 85, Ministry for Conservation, Victoria, Australia. 

Saunders, E. Seagrass Decline in Western Port Bay. 98. Royal Melbourne Institute of Technology. 

Shapiro, M.A. (1975). Westernport Bay Environmental Study 1973-1974. Ministry for Conservation,  
Victoria, Australia. 

Stephens, A. The Potential Role of the Biocide Tributyltin (TBT) as a Primary Cause Factor in the Decline  
of Seagrass in Western Port, Victoria. -A Possible Ecosystem Effect of TBT. 93. Victoria, EPA. 

Lyttle, G.J. (1981). Determination of extent and timing of the seagrass loss in the Upper North Arm of 
Westernport Bay, by Photogrammetry. Report to Environmental Studies Section, Ministry for Conservation, 
Victoria, Australia. 

Western Port Catchment Co-ordinating Group (1983). Special working group on loss of seagrass  
in Western Port. Progress Report, November 1983. 

HYDRODYNAMICS 
Harris, J. E. and Robinson, J. B. (1979). Circulation in Western Port, Victoria, as Deduced from Salinity  
and Reactive-silica Distributions. Marine Geology 30, 101-116. 
Hinwood, J. B. (1979). Hydrodynamic and Transport Models of Western Port, Victoria.  
Marine Geology 30, 117-130 
Mahon, B. P. G. (1979). The Significance of Water Circulation and Sediment movements  
for Environmental Planning, Western Port, Victoria. Marine Geology 30, 163-179. 
Marsden, M.A.H. and Mallett, C.W. (1975). Quaternary evolution, morphology and sediment distribution, 
Westernport Bay, Victoria. Proc. R. Soc. Vict. 87: 107-147. 
Marsden, M.A.H. (1976). Proposal for sediment influx and seagrass program. Appendix 4 in,  
Donaldson, A.K. and Marsden M.A.H. (1977). Facies and bottom sediment characteristics of Western Port. 
Report to Westernport Bay Regional Study. Environmental Studies Series Publication No. 181,  
Ministry for Conservation, Victoria, Australia. 
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Poore, G.C.B. (1978). The decline of Posidonia australis in Corner Inlet. Publication No.228,  
Marine Studies Group, Ministry for Conservation, Victoria, Australia. 
Ministry for Conservation (1982). Recommendations and guidelines for the protection of seagrass 
communities in Western Port, Victoria. Environmental Studies Series Publication No. 387,  
Ministry for Conservation, Victoria, Australia 
Sargeant, I. (1977). A review of the extent and environmental effects of erosion in the Western Port 
catchment. Environmental Studies Series Publication No. 174, Ministry for Conservation, Victoria, Australia. 
Sternburg, R. W. (1979). Bottom-current Measurements and Circulation in Western Port, Victoria.  
Marine Geology 30, 65-83. 
Wilk, R.R., Keene, J.B. and Marsden, M.A.H. (1979). Sediment characteristics in the embayment head  
of Western Port. -The impact of swamp drainage and erosion on sedimentation and seagrass distribution. 
Environmental Studies Series Publication No. 264, Ministry for Conservation, Victoria, Australia. 

SEDIMENTS 
Harris, J. E. et al. (1979). Water Movements, Sediment Transport and Deposition, 
Western Port, Victoria. Marine Geology 30, 131-161. 

NUTRIENTS 
EPA. Bacteriological Water Quality of Western Port Beaches and Inputs 1986/87. 89. 
Longmore, A., Nicholson, G., Lourey, M., Cowdell, R., and Abbott, B. Estimation of Benthic Nutrient Fluxes  
in Western Port-A Pilot Study. 98. Marine and Freshwater Institute. 

MACRO-INVERTEBRATES 
Axelrad, D. M. Snapping Shrimp, Alpheus Euphrosyne, Added to Enclosures on a Seagrass Bed 
(Heterozostera Tasmanica) in Western Port Did Not Initiate Seagrass Dieback. 86. Department  
of Conservation, Forests and Lands Fisheries and Wildlife Services. 
Boon, P. I., Bird, F. L., and Bunn, S. E. (1997). Diet of the Intertidal Callianassid Shrimps Biffarius arenosus 
and Trypea australiensis (Decapoda: Thalassinidea) in Western Port (Southern Australia), Determined with 
Multiple Stable-isotope Analyses. Marine and Freshwater Research 48, 503-511. 
Daly, H.R. (1977). General ecology of the epifaunal gastropods of eelgrass at Crib Point, Victoria.  
BSc. (Hons) Thesis, Dept. of Zoology, University of Melbourne, Victoria, Australia. 
Watson, G. F., Robertson, A. I., and Littlejohn, M. J. (1984). Invertebrate macrobenthos of the seagrass 
communities in Western Port, Victoria. Aquatic Botany 18, 175-197. 
Willoughby, S. (1989). The epifaunal gastropods of Crib Point, Victoria. B.Sc. (Hons) thesis,  
Dept. of Zoology, University of Melbourne, Victoria, Australia. 

FISH 
Robertson, A. I. (1977). Ecology of Juvenile King George Whiting Sillagnodes punctatus  
(Cuvier & Valenciennes) (Pisces:Perciformes) in Western Port, Australia. Australian Journal of Marine  
and Freshwater Research 28, 35-43. 
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OTHER 
EPA (1998). Western Port News Update. 
Western Port Bay Strategy (1992). Westernport Regional Planning and Co-ordination Committee,  
Ministry for Planning and Housing, Victoria, Australia 
Watson, J.E. (1974). Preliminary study of the history and environmental effects of dredging and dredge  
spoil disposal in Westernport Bay, Victoria. Report to the Westernport Bay Environmental Study, 
Environmental Studies Series Publication No. 98, Ministry for Conservation, Victoria, Australia 

CURRENT STUDIES 
Mains. A (2001-). Seagrass Genetics in Western Port. Moansh University Honors Project 
Ya Ling (199-). Biodices in Western Port. RMIT Ph.D thesis 
CSIRO/Melbourne Water/EPA (2000-) Western Port Sediment Study 
4.2 Other Research that is relevant to seagrass species in Western Port 
Larkum, A.W.D and West, R.J (1983). Stability, depletion and restoration of seagrass beds. Proc.  
Limn Soc. N.S.W 106: 201-212 
Marba, E and Walker DI (1999). Growth, flowering and population dynamics of temperate  
Western Australian seagrasses. Marine Ecology Progress Series 184: 105-118 
Shepherd, S.A., McComb, A.J., Bulthuis, D.A, Neverauskas, V., Steffenson, D.A and West, R. (1989). Decline 
in Seagrasses. In “biology of seagrass”. Eds Larkum. A.W., McComb, A.J., and Shepherd, S.A. pp 346-393 
Walker, D.I and McComb, A.J (1992). Seagrass degradation in Australian coastal waters. Marine Pollution 
Bulleting 25: 191-195. 
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