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Executive Summary 
 
¶ Saucer scallops, Ylistrum balloti (formerly Amusium balloti), are fished using demersal otter 

trawls in the Abrolhos Islands and Mid-West Trawl Managed Fishery (AIMWTMF).  

¶ The AIMWTMF is managed according to a òconstant escapement policyó designed to ensure 

that a minimum level of scallop spawning stock is left at the end of each fishing season. This 

thereby helps to ensure that fishing does not deplete the stock to a level that then impacts on 

recruitment. Management is generally based on limited entry, gear controls and seasonal 

closures  

¶ The harvest strategy recognise that scallop recruitment is naturally highly spatially and 

temporally variable, however recent studies have demonstrated a spawning stock recruitment 

environment relationship . Thus, control rules are in place to provide the spawning stock with a 

very high level of protection  (including fishery closure) in years when scallops are naturally low 

in abundance such as after a marine heatwave event.  

¶ Broader management objectives ensure that bycatch, in particular large animals including 

turtles, is minimised and that the effects of fishing do not re sult in irreversible changes to 

ecological processes.  

¶ Catches vary widely (20-1300 t meat weight) depending on the strength of recruitment, which 

is influenced by the spawning stock abundance, strength of the Leeuwin Current, water 

temperature and current and eddies. Extreme environmental events, as was observed with an 

extreme marine heatwave in the summer of 2010/11, had a significant impact on scallop 

stocks, with a fishery closure 5 years prior to recovery.  

¶ Annual fishery-independent scallop surveys have been undertaken since 1997 and provide 

size and abundance information from fixed sites. These data are used to determine an index 

of abundance that are linked to the control rules and provides the basis for predicting the 

catch the following year.    

¶ The stock status of the Abrolhos Islands and Mid-West Trawl Managed fishery in 2019 is 

sustainable.  

 



iv Western Australian Marine Stewardship Council Report Series No.20 

Table of Contents 
 

1 Scope ..................................................................................................................................... 9 

2 How the Department Operates .............................................................................................. 9 

3 Aquatic Environment .......................................................................................................... 10 

4 Resource Description .......................................................................................................... 12 

5 Species Description ............................................................................................................. 13 

5.1 Saucer scallop (Ylistrum balloti) ................................................................................. 13 

5.1.1 Taxonomy and Distribution ............................................................................... 13 

5.1.2 Life History ........................................................................................................ 13 

5.1.3 Inherent Vulnerability ........................................................................................ 22 

6 Fisheries / Sectors Capturing Resource............................................................................... 23 

6.1 AIMWTMF  ................................................................................................................. 23 

6.1.1 History of Development .................................................................................... 23 

6.1.2 Current Fishing Activities.................................................................................. 25 

6.1.3 Fishing Methods and Gear ................................................................................. 27 

6.2 Recreational Fishery .................................................................................................... 28 

6.3 Customary Fishing ...................................................................................................... 28 

6.4 Illegal, Unreported or Unregulated Fishing ................................................................ 28 

7 Fishery Management ........................................................................................................... 28 

7.1 Management System ................................................................................................... 28 

7.2 Harvest Strategy .......................................................................................................... 28 

7.3 External Influences ...................................................................................................... 29 

7.3.1 Environmental Factors ....................................................................................... 29 

7.3.2 Market Influences .............................................................................................. 29 

7.3.3 Other industries/tourism/recreational fishing .................................................... 29 

8 Information and Monitoring ................................................................................................ 30 

8.1 Range of Information .................................................................................................. 30 

8.2 Monitoring ................................................................................................................... 31 

8.2.1 Commercial Catch and Effort ............................................................................ 31 

8.2.2 Fishery-Independent Monitoring ....................................................................... 33 

9 Stock Assessment ................................................................................................................ 41 

9.1 Assessment Principles ................................................................................................. 41 



Western Australian Marine Stewardship Council Report Series No.20  v 

9.2 Assessment Overview ................................................................................................. 41 

9.2.1 Peer Review of Assessment ............................................................................... 41 

9.3 Analyses and Assessments .......................................................................................... 42 

9.3.1 Data Used in Assessment................................................................................... 42 

9.3.2 Catch and Effort Trends..................................................................................... 42 

9.3.3 Fishery-Dependent Catch Rate Analyses .......................................................... 45 

9.3.4 Fishery Independent Data Analyses .................................................................. 49 

9.3.5 Productivity Susceptibility Analysis.................................................................. 55 

9.3.6 Ecological Risk Assessment .............................................................................. 55 

9.3.7 Accounting for Uncertainty ............................................................................... 56 

9.4 Stock Status Summary ï 2019 Abrolhos Islands, Saucer Scallop Ylistrum balloti .... 57 

9.4.1 Weight of Evidence Risk Assessment ............................................................... 57 

Overall risk score: Medium ..................................................................................................... 61 

10 References ........................................................................................................................... 61 

11 Appendix 1 .......................................................................................................................... 69 

12 Appendix 2 .......................................................................................................................... 71 

 



vi Western Australian Marine Stewardship Council Report Series No.20 

List of Abbreviations 
AIMWTMF  Abrolhos Islands and Mid-West Trawl Managed Fishery 

AMM   Annual Management Meeting 

BOM  Bureau of Meteorology 

BRD  Bycatch reduction device 

CAES  Catch and Effort System 

CPUE  Standardised Catch Per Unit Effort 

DBCA  Department of Biodiversity, Conservation and Attractions 

  (Western Australia, former Department of Parks and Wildlife) 

DPIRD Department of Primary Industries and Regional Development  

(Western Australia, former Department of Fisheries) 

EBFM  Ecosystem-Based Fisheries Management  

ENSO   El Niño-Southern Oscillation 

EPBC  Environment Protection and Biodiversity Conservation (Act) 

ESD  Ecologically Sustainable Development 

ETP             Endangered, Threatened and Protected species 

FHPA  Fish Habitat Protection Area 

FRMA  Fish Resources Management Act 

FSL                 Fremantle mean Seal Level 

HS                   Harvest Strategy 

MFL  Managed Fishery Licence 

MHW              Marine Heat Wave 

MSC  Marine Stewardship Council 

SAFS  Status of Australian Fish Stocks 

SOM                Size of Maturity 

SoFAR             Status of Fisheries and Aquatic Resources Report, WA 

WA  Western Australia 

WCB  West Coast Bioregion 



Western Australian Marine Stewardship Council Report Series No.20  vii  

List of Figures 
Figure 2-1. An outline of the risk-based planning cycle used for determining Departmental priorities and 

activities ......................................................................................................................................... 10 

Figure 3-1. Locality of the AIMWTMF resource within the West Coast Bioregion of WA .............................. 11 

Figure 5-1. An example of a saucer scallop, Ylistrum balloti, that had been tagged and recaptured in the 

Abrolhos Islands.  Note, growth post tagging and release is evident as rings and darker pigment. ...... 13 

Figure 5-2. (A) Ventral valve of a scallop marked (5 mm intervals) for ring counting (B) The umbo region of a 

scallop shell marked to be counted (C) Growth rings on a scallop from Rottnest Island showing 

compacted rings closer to the shell edge (D) Abrolhos Islands. Example of ring counts (20 rings) in a 

5mm interval (Chandrapavan et al. 2020). ........................................................................................ 14 

Figure 5-3. a) Estimated spawning month frequency from recruit Y. balloti in Abrolhos Islands (n =165), b) 

changes in gonad development observed from available survey data sampled in 2016 and 2017 

(Chandrapavan et al. 2020). ............................................................................................................. 15 

Figure 5-4. Shell height frequency and reproductive condition of female Y. balloti in Abrolhos Islands gonad 

stages combined for all the months and years sampled (Chandrapavan et al. 2020). .......................... 15 

Figure 5-5. Life cycle diagram of Y. balloti along the Abrolhos Islands. Peak spawning between September 

and February gives rise to recruits that grow and mature over the following 12 months and enter their 

first spawning event by the following spring/summer (Chandrapavan et al. 2020). ............................ 16 

Figure 5-6. Logistic regression showing size at maturity estimates for Ylistrum balloti in the Abrolhos Islands 

(Chandrapavan et al. 2020). ............................................................................................................. 17 

Figure 6-1. Diagrammatic representation of the type of bycatch reduction device used in the scallop trawl 

fisheries. ......................................................................................................................................... 23 

Figure 6-2. Annual total retained catches (tonnes whole weight) and fishing effort (standard hours trawled) 

in the commercial AIMWTMF between 1967 and 2019 (no fishing between 2012 and 2016). ............. 25 

Figure 6-3. Boundaries and extent of the AIMWTMF. Traditional fishing areas of the fishery are detailed in 

Figure 6.4. ....................................................................................................................................... 26 

Figure 6-4. Traditional areas of the AIMWTMF, red hatched areas are permanently closed Reef Observation 

Areas (ROAs). .................................................................................................................................. 27 

Figure 8-1. Example of a hypothetical completed scallop daily log sheet.  Left: historical version, Right: 

current version including requirement to report interactions with ETP species .................................. 33 

Figure 8-2. Survey sites conducted in November 2017 in the Abrolhos Islands. ........................................... 35 

Figure 8-3. Adjustment factor in relation to trawl efficiency with speed compared to a standard 3.4 knot. .. 37 

Figure 8-4. a. AIMWTMF 2019 spatial effort (grey shaded). Individual blocks are representative of a 500 m2 

area.  b). AIMWTMF 2010-2019 cumulative spatial effort (grey shaded). Individual blocks are 

representative of a 500 m2 area.  Note that in 2012 to 2016 fishery was closed. ................................ 38 

Figure 8-5. Recent examples of the spatial distribution of habitat mapping available for AIMWTMF ........... 40 

Figure 9-1. Mean daily fleet catch for the first two weeks of the fishing season in the AIMWTMF for 2019 

indicating the 150 kg/24-hour reference level for cessation of fishing................................................ 43 

Figure 9-2. Examples of the spatial distribution of fishing effort within the AIMWTMF a) high abundance 

years 2005 b) post heatwave primarily within Hummocks area in Southern Group in 2017.  The grey 

shading indicates the areas trawled. ................................................................................................ 45 

Figure 9-3. Fishery dependent commercial annual fleet landings and catch rates (kg meat/hr trawled) for the 

AIMWTMF between 1985 and 2019.  The was no fishing in 2009 and the fishery was closed 2012 to 

2016. .............................................................................................................................................. 46 

Figure 9-4. Fishery dependent commercial annual fleet catch rates (kg meat/hr trawled) for the key fishing 

grounds in the AIMWTMF in 2005, 2007, 2010 2017, 2018 and 2019.................................................. 47 

Figure 9-5. Daily cumulative catch and catch rate for four boats fishing within the Hummocks area of the 

Abrolhos islands during 2017.  Red line indicated approximate limit for cessation of fishing as indicated 

in the Harvest Strategy. ................................................................................................................... 49 

file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620201
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620201
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620201
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620203
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620203
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620203
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620211
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620216
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620216
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620216


viii  Western Australian Marine Stewardship Council Report Series No.20 

Figure 9-6. Annual pre-season scallop abundance (no/nm + s.e.) in November (Y) for the AIMWTMF between 

1998 and 2020 and commercial landings (t meat weight).  The red line indicates the target scallop 

abundance reference level (no/nm trawled) for November. * No fishing. .......................................... 49 

Figure 9-7. Shell height frequencies of Ylistrum balloti in November surveys between 1999 and 2019 (Y-axis 

is CPUE, numbers/nm, note different scales for MHW years). ........................................................... 50 

Figure 9-8. Shell height frequencies of Ylistrum balloti in February/March 2016 to 2019. Note different Y-

scales for 2016 and 2017 due to lower abundance. ........................................................................... 51 

Figure 9-9. Relationship between the annual mean scallop abundance index (ln total scallops/nm trawled (Y-

1)) in November with the annual landings (ln Catch Y, t meat weight). Years when no fishing occurred 

are in red. The red vertical line represents the limit reference level and turquoise line the threshold 

level. The years shown are the catch years and 2020 catch prediction from the 2019 survey index is 

indicated by the blue arrow. ............................................................................................................ 53 

Figure 9-10. Relationship between the annual mean scallop abundance index (ln total scallops/nm trawled 

(Y-1)) in November with the annual mean scallop abundance index (in total scallops/nm trawled in Y) 

between 2000 and 2019.  The year of recruitment is indicated on the graph with the SST (oC) in March 

to June lines shown.  The dashed red line is the current limit spawning stock reference level and the 

dotted green line is the threshold reference level. ............................................................................ 54 

file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620220
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620220
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620221
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620221
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620222
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620222
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620222
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620222
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620222
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620223
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620223
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620223
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620223
file:///M:/Fisheries%20Research%20Common%20Data/RAR/RARs/Scallop%20Resource/Final%20Draft/Abrolhos%20Scallop%20RAR%20No.%2020%2010%20March%2021.doc%23_Toc73620223


Western Australian Marine Stewardship Council Report Series No.20  9 

1 Scope 

This document provides a cumulative description and assessment of the Abrolhos Islands and 

Mid-West Trawl Managed Fishery (AIMWTMF)  and all of the fishing activities (i.e. fisheries 

/ fishing sectors) affecting this resource in Western Australia (WA). This resource comprises 

of a single species of scallop, Ylistrum balloti which occurs in inshore waters to around 40 m 

depth at the Abrolhos Islands. This species is captured exclusively by demersal otter trawl gear 

in the West Coast Bioregion. 

The report contains information relevant to assist the assessment of the resource against the 

Marine Stewardship Council (MSC) Principles and Criteria for Sustainable Fishing, the 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) export approval 

requirements and other reporting requirements, e.g. Status of Australian Fish Stocks (SAFS) 

and Status Report of Fisheries and Aquatic Resources report (SoFAR). 

2 How the Department Operates 

Fisheries management in WA has evolved over the last 40-50 years from a focus on managing 

catch of target species by commercial fishers to a fully integrated Ecosystem-Based Fisheries 

Management (EBFM) approach, which ensures that fishing impacts on the overall ecosystems 

are appropriately assessed and managed (Fletcher et al. 2010). In line with the principles of 

Ecologically Sustainable Development (ESD; Fletcher 2002), the EBFM approach also 

recognises that the economic and social benefits of fishing to all users must be considered.  

Implementation of EBFM involves a risk-based approach to monitoring and assessing the 

cumulative impacts on WAôs aquatic resources from all fishing activities (commercial, 

recreational, customary), operating at a bioregional or ecosystem level. The level of risk to 

each resource is used as a key input to the Department of Primary Industries and Regional 

Development (DPIRD, the Department) Risk Register, which is an integral component of the 

annual planning cycle for assigning activity priorities (research, management, compliance, 

education etc.) across each bioregion. A summary of the Departmentôs risk-based planning 

annual cycle that is delivering EBFM in the long-term is provided in Figure 2-1.  

To ensure that management is effective in achieving the relevant ecological, economic and 

social objectives, formal harvest strategies are being developed for each resource. These 

harvest strategies outline the performance indicators used to measure how well objectives are 

being met and set out control rules that specify the management actions to be taken in situations 

when objectives are not being met. The WA harvest strategy policy (Department of Fisheries 

2015) has been designed to ensure that the harvest strategies cover the broader scope EBFM 

and thus considers not only fishing impacts of target species but also other retained species, 

bycatch, endangered, threatened and protected (ETP) species, habitats and other ecological 

components (Fletcher et al. 2016). Note that the effect of octopus fishing on these ecological 

components was examined in April 2018 as part of an EBFM risk assessment for the Octopus 

Interim Managed Fishery and Cockburn Sound Line and Pot Fishery. 
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Figure 2-1. An outline of the risk-based planning cycle used for determining Departmental 

priorities and activities 

3 Aquatic Environment 

The AIMWTMF operates within the Abrolhos Islands Ecosystem off the west coast of WA 

(Figure 3-1). The Houtman Abrolhos Islands is located in the northern section of the west coast 

bioregion approx. 60 km off the coast of Geraldton. The Abrolhos Islands (Abrolhos) are a 

complex of 122 low-lying islands and reefs located on the edge of the continental shelf where 

the 50 m isobath curves around to encompass the islands (Johannes et al. 1983). There are three 

major island groups, the North Island-Wallabi Group, the Easter Group and the Pelsaert 

(Southern) Group, separated by the Middle and Zeewijk Channels, respectively (see Figure 

6.4). The Abrolhos Islands are well-known for their high species diversity, coral reefs and 

unique mixture of temperate and tropical species. The Abrolhos are considered to be an 

ecological mid-point in a gradient that extends from the tropical ecosystems of Shark Bay, 

south along the shelf to the temperate communities at Rottnest Island (off Perth). The 

uniqueness and ecological value of the Abrolhos resulted in their placement on the National 

Estate Register (under the Australian Heritage Act [1975]), and were gazetted as WAôs first 

Fish Habitat Protection Area (FHPA) under the FRMA (Webster et al. 2002). 
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Figure 3-1. Locality of the AIMWTMF resource within the West Coast Bioregion of WA 

Physical oceanographic processes off the WA coastline are highly influenced by the Leeuwin 

Current (LC) system which is made up of three currents: the LC, the Leeuwin Undercurrent 

and shelf current systems consisting of the Ningaloo, Capes and Cresswell Currents (Woo et 

al. 2006). The LC is a shallow and narrow (less than 300 m deep and 100 km wide) current 

which transports warm, low-nutrient water from the tropics southward along the shelf break 

and outer parts of the shelf (Church et al. 1989; Smith et al. 1991; Ridgway and Condie 2004). 

It is the longest boundary current in the world and extends from Exmouth to Cape Leeuwin 

and into the Great Australian Bight. The mean sea level at Fremantle (FSL) is commonly used 

as an indicator of the strength of the LC. This relationship exhibits a strong seasonality where 

the current flow is stronger (higher sea level and weaker winds) during the winter months (May 

ï July) than it is during summer (October to March) when it flows against the maximum 

southerly winds (lower sea level) (Pearce and Phillips 1988; Feng et al. 2003). Interactions of 
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the LC with seafloor features also leads to the formation of meso-scale eddies, which occur in 

predictable locations, including the western edge of the Abrolhos Islands. Due to the strong 

influence of the LC, the coral reefs of the Abrolhos Islands are the most southern extensive 

coral community along the west coast (CoA 2008). 

The Capes Current is a cooler inner shelf current, originating from the region between the 

Leeuwin and Naturaliste capes, which moves along the south-western Australian coast in 

summer towards the equator (Pearce and Pattiaratchi 1999). This current can extend as far north 

as the Abrolhos Islands and is characterised as being more saline (35.37ï35.53 ppt) and cooler 

(21.0 ï 21.4°C) than the LC. The Capes Current appears to be well established around 

November when winds in the region become predominantly southerly due to the strong sea 

breezes (Pattiaratchi et al. 1997) and continues until about March when the sea breezes weaken. 

The source water of the Capes Current arises from upwelling between Leeuwin and Naturaliste 

capes and is augmented by water from the south, to the east of Cape Leeuwin (Gersbach et. al. 

1999). 

4 Resource Description  

Ylistrum balloti tends to be restricted to areas of bare sand in the more sheltered environments 

found in embayments and in the lee of islands and reef systems at the Abrolhos Islands.  Early 

growth of this species is rapid and although saucer scallops have been recorded reaching 

140 mm in length and living up to three to four years most appear to live no more than two 

years and usually attain a maximum size approximately 115 mm (Heald 1978, Dredge 1988).  

The timing of spawning is crucial to ensure temperatures and concentrations of phytoplankton 

are adequate for larval development and water temperatures between 18o and 20oC are optimal 

for larval survival (Cragg 2006).  Larvae cannot survive temperatures above 24oC (Wang 

2007).  Spawning is seasonal and the timing is variable for latitudes (Chandrapavan et al. 2020) 

with spawning occurring up to eight to nine months in Shark Bay and only two to three 

(summer) months on the south coast. In the Abrolhos Islands it appears most spawning occurs 

between September/October and January/February with lower levels of spawning in the other 

months (Chandrapavan et al. 2020).  Changes in environmental patterns may however, lead to 

different periods of the spawning cycle having a greater importance as contributors to overall 

recruitment (Joll and Caputi 1995a, b). 

Saucer scallops are broadcast spawners, releasing their eggs and sperm into the surrounding 

waters for fertilisation to occur in the water column (Dredge 1981). During this period, larvae 

are susceptible to being passively transported by tides and currents whilst in the water column.  

Once settled, saucer scallops only move short distances, primarily for predator avoidance but 

once disturbed can lift themselves off the bottom and swim up to 23 m (Joll 1989 b) making 

them available for capture using demersal otter trawl nets. 
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5 Species Description 

5.1 Saucer scallop (Ylistrum balloti)  

 

Figure 5-1. An example of a saucer scallop, Ylistrum balloti, that had been tagged and recaptured 

in the Abrolhos Islands.  Note, growth post tagging and release is evident as rings 

and darker pigment. 

5.1.1 Taxonomy and Distribution 

Saucer scallops in Australian waters are now classified as Ylistrum balloti (formerly Amusium 

balloti) following a recent revision of the genus Amusium (Myrnhardt et al. 2014). This species 

is distributed from Israelite Bay in Western Australia, across the tropics, to the southern coast 

of New South Wales (fish.gov.au 2019). However, in WA, the Shark Bay population is 

considered to be located at the northern-extent of the distribution of the species, while the 

Abrolhos Islands population on the edge of the continental shelf is considered to be at the most 

offshore extent of the distribution of this species (Figure 3-1).  

5.1.2 Life History 

The sub-sections below provide an overview of the life history characteristics of the Y. balloti 

with a summary of the relevant biological parameters used in stock assessments presented in 

Table 5-1. 

 Life Cycle  

Previous research has indicated that the reproductive cycle of scallops in the Abrolhos Island 

begins with the onset of gametogenesis from August to March/early April, with spawning 

occurring 4 ï 8 weeks later (Joll and Caputi 1995a). More recent research (Chandrapavan et al. 

2020) estimated the month of spawning from daily ring count information (Figure 5-2), 
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supported by the macroscopic gonadal developmental staging (Figure 5-3b) and length 

frequency data (Figure 5-4). Information, primarily from Shark Bay, indicated that Y. balloti 

generally mature at around 90 mm shell height at approximately one year (Joll and Caputi 

1995a) although smaller scallops (~70 mm shell height) were found with maturing gonads in 

Queensland (Will iams and Dredge 1981).  The more recent study in Abrolhos Islands indicates 

mature individuals as small as 55 mm shell height (Figure 5-4).   

With only two periods of fishery-independent sampling available from the Abrolhos Islands 

(November and February), it has not been possible to describe the monthly patterns of gonadal 

development throughout the year. Nonetheless, the ring count data indicated highest proportion 

recruits come from spawning scallops between October and January (Figure 5-3a). This aligns 

well with all scallops sampled during November being either pre-spawning or mature stage and 

by February 20% were mature. 15% spent and 40% immature (Figure 5-3b). Spawning appears 

to occur all year, however at much lower levels between March and August (Figure 5-3a).  

 

Figure 5-2. (A) Ventral valve of a scallop marked (5 mm intervals) for ring counting (B) The 

umbo region of a scallop shell marked to be counted (C) Growth rings on a scallop 

from Rottnest Island showing compacted rings closer to the shell edge (D) 

Abrolhos Islands. Example of ring counts (20 rings) in a 5mm interval 

(Chandrapavan et al. 2020). 
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Figure 5-4. Shell height frequency and reproductive condition of female Y. balloti in Abrolhos 

Islands gonad stages combined for all the months and years sampled 

(Chandrapavan et al. 2020). 

 

Figure 5-3. a) Estimated spawning month frequency from recruit Y. balloti in Abrolhos Islands (n 

=165), b) changes in gonad development observed from available survey data sampled 

in 2016 and 2017 (Chandrapavan et al. 2020). 
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Revised life-cycle based on early and recent studies 

The early spawning over the spring/summer months produces recruits five months later 

between February and May with some of the faster growing individuals capable of spawning 

towards April/May. These recruiting juveniles are detected during the February/March surveys 

(< 60 mm SH). Early spawned recruits grow rapidly and become the larger sized mature adults 

(>90 mm SH) (residual scallops) and are observed during the November survey and these come 

into spawning condition between September and January (Figure 5-5). This cohort is the larger 

residuals fished the following year.  

The later spawning phase between February and May produces 0+ recruits that are sometimes 

observed during the November survey at around 6-8 months of age (~60-80 mm SH) (Figure 

5-5). These late spawned recruits mature over summer and become mature adults by April/May 

and come into spawning condition. A proportion of this cohort will also be harvested during 

the fishing season prior to spawning (pre-spawned scallops) and the rest will grow through to 

be sampled during the November survey as 1+ residual scallops.  

The commercial fishery historically operated between April and June and therefore it appears 

that fishers targeted the older, already spawned individuals as well as scallops at their optimal 

meat condition just prior to spawning. The proportion of scallops which resulted from either 

an early or late spawning is can vary annually and can contribute to differences in size 

composition of scallops during November surveys. Thus the timing of spawning between 

September and May and larval developmental/juvenile period in the following six/eight months 

are critical periods when environmental factors can substantially influence larval survival, 

retention, settlement and growth and survival of juveniles. Post spawned adults are then 

commercially targeted the following year when they are 12-18 months old.  

Figure 5-5. Life cycle diagram of Y. balloti along the Abrolhos Islands. Peak spawning between 

September and February gives rise to recruits that grow and mature over the 

following 12 months and enter their first spawning event by the following 

spring/summer (Chandrapavan et al. 2020). 
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 Size of Maturity (SOM) estimate 

The relationship between gonad development and size of scallops for combined sexes was 

explored (Figure 5-6) to determine if the mean size at onset of sexual maturity estimates could 

be determined for Y. balloti.  The estimated length at which 50% of individuals attained 

maturity (L50) was 54 mm SH (Table 5-1. Summary of biological parameters for Ylistrum 

balloti Table 5-1). The smallest scallop in pre-spawning condition was 51 mm SH compared 

to Shark Bay where the smallest in northern SB was 74 mm SH and in Denham Sound was 81 

mm SH. The estimated length at which 95% of individuals attained maturity (L95) was 7- mm 

SH. 

 

 

Figure 5-6. Logistic regression showing size at maturity estimates for Ylistrum balloti in the 

Abrolhos Islands (Chandrapavan et al. 2020). 
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Table 5-1. Summary of biological parameters for Ylistrum balloti 

Parameter Value(s) Comments / Source(s) 

Growth parameters  Lt = LÐ (1 ï exp(-K (t ï t0)))  

LÐ (mm) 102 - 109 mm   

K (year-1) 0.0515 - 0.0588   

t0 (years) 12-24 days                                                 Rose et al. (1988)  

Maximum age (years) 4                                                      Dredge (1988) 

Maximum size (mm) 150 mm shell height SH  

Natural mortality, M (year-1) 1.2  year-1 Dredge (1988) 

Length-weight parameters 

(mature) 
W = a (SH) ï b , changes seasonally with 

gonad development 
Dredge (1981) 

a 0.552   

b  32.406  

Reproduction Generally gonochoristic,  

broadcast spawners but some 
hermaphrodites 

Dredge (1981), Joll (1988) 

Maturity parameters Logistic  

A50 (years) 8 months  

A95 (years) 10 months  

L50 (mm) 54 mm SH  Chandrapavan et al. (2020) 

L95 (mm) 70 mm SH  Chandrapavan et al. (2020) 

Fecundity  3.20 × 105 to 2.65 x 106 (at 85 to 107 
mm SH)  

Batch / Annual fecundity 

Dredge (1981) 

Size-fecundity parameters F = (a SH ï b)3  

a 0.5477  (calculated from Dredge 1981) 

b 0.214  (calculated from Dredge 1981) 

Spawning frequency Potentially multiple spawners,  
spawning period 4-8 months 

 

 

 Habitats and Movements 

Ylistrum balloti tends to be restricted to areas of bare sand in the more sheltered habitats found 

in the lee of islands and reef systems. The species generally occurs in depths of 20-40 m in the 

Abrolhos Islands. 

Horizontal larval advection is primarily via current and tidal movements whilst larvae may 

have some control over their vertical distribution (Cragg 2006). For some species, diurnal 

migration has been documented (Manuel et al. 1996 a, b, Kaartvedt et al. 1987, Maru 1985, 

Tremblay and Sinclair 1990 a and b and Raby et al. 1994). The behaviour of larval Y. balloti 

within the water column is poorly understood and collection spat of Y. balloti has not been 

successful (Sumpton et al. 1990, Robins-Troeger and Dredge 1993).   
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Adult scallops differ from most bivalve molluscs because of their ability to swim. This 

swimming ability is thought to be an adaptation from fleeing predators. The best scallop 

swimmers are species of the genus Amusium/Ylistrum which can swim up to 23 m in a single 

swim (Joll 1989b).  When one scallop swims it often induces swimming in others nearby, 

setting off a chain reaction related to predator avoidance (Chapman et al. 1979, Vahl and 

Clausen 1980, Minchin and Mathers 1982, Howell and Fraser 1984). The sensitivity of Y. 

balloti to disturbance and its swimming ability allows it to be fished by otter trawl gear 

compared to other scallop species that are captured by dredges (Himmelman et al. 2009). 

 Age and Growth 

Growth of the scallop shell is allometric with the height of the shell growing more rapidly than 

length (i.e. shell height is positively allometric to length). Scallops reach sizes around 50-60 

mm in shell height around six to seven months after fertilisation. A size suitable for commercial 

harvest (> 90 mm shell length) is reached within approximately one year (Joll and Caputi 

1995a). Saucer scallops have been recorded reaching 150 mm in length and living up to three 

to four years.   

Daily growth rings are visible in juvenile scallops (Joll 1988) but become difficult to read in 

mature animals (older than eight to nine months). The fastest growth phase, in terms of shell 

length is in the first year of life at 8-13 mm per month with scallops attaining a size of 75 mm 

by seven months (Williams and Dredge 1981) and to 90-95 mm by eight to nine months (Joll 

1988). At this time scallops become mature and their growth rate decreases significantly to 

only 1-2 mm per month. At the Abrolhos Islands, juvenile scallops in the size range of 35ï45 

mm SH had on average 100-150 growth rings with scallops in the size range of 60-65 mm 

having 250-300 rings.  

Seasonal growth in bivalves, including Pectinidae, is influenced by the interaction of a number 

of environmental variables particularly water temperature and food supply (Broom and Mason 

1978, Bayne and Newell 1983). Food availability has often been found to exert a greater 

influence on growth rate than temperature in temperate species (Orensanz 1984).  Intraspecific 

variability in growth rates and tissue weight for a given shell height has most frequently been 

related to differences in water depth. Scallops from inshore, shallower waters typically display 

higher growth rates and maximum sizes than those from deeper waters associated with higher 

temperatures and food levels in shallow waters (MacDonald and Thompson 1985). In Shark 

Bay, and likely at the Abrolhos Islands, a slower growth rate is observed during the spawning 

months, which is likely due to energy being diverted into reproduction, although lower 

temperatures may also play a part. 

 Natural Mortality 

There are currently no estimates of natural mortality for Y. balloti from WA. However, the 

natural mortality coefficient, M, of the saucer scallop Y. balloti within its central Queensland 

distribution has been estimated from the survival of tagged scallops to be approximately 0.025 

per week (Dredge 1985). The analysis used to obtain this estimate of M incorporates a 

correction for tag shedding. The high natural mortality coefficient which if constant over the 
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scallopôs life span would mean only a 2 % survival in an unfished population after three years 

and 0.6 % after four years (Dredge 1985).  

 Diet and Predators 

Scallops are active suspension-feeding bivalves, which rely on suspended detrital material and 

phytoplankton as their food source (MacDonald et al. 2006).  They are non-siphonate, ciliary 

suspension feeders.  Water enters the mantle cavity along the ventral and anterior edge and 

exits through the posterior exhalent openings (Hartnell 1967). The food is trapped through 

ciliary action within the gills and the food is transported towards the mouth. 

The major predators of Y. balloti are believed to be large teleost species such as pink snapper 

(Pagrus auratus), large cephalopod species and crustaceans such as the slipper lobster 

Thenus/Abacus sp. as it strongly prefers scallops and its foraging behaviour appears to be 

adapted to hunting and ambushing scallops (Himmelman et al. 2009).  Sea stars are generally 

considered to be key predators of scallops (Thomas and Gruffydd 1971, Wilkens 1981); 

however, Himmelman et al. (2009) showed that there was no response when the mantle of Y. 

balloti was touched by the sea star Pentaceraster regulus although several individuals showed 

a weak swimming response when P. regulus was placed on top of them.  

 Parasites and Diseases 

The larval ascaridoid nematode Sulcascaris sulcata has been found in Y. balloti (Cannon 1978, 

Lester et al. 1980). This nematode parasite causes lesions in the muscle and reduces 

marketability although there are no human health implications. In addition, a small percentage 

of scallops sampled (Cannon 1978, Lester et al. 1980) also contained a larval gnathostome 

Echynocephalus sp.  These parasites are thought to be carried via the loggerhead turtle Caretta 

caretta, which feeds on scallops. 

 Factors Affecting Recruitment and Other Biological Parameters 

Scallop recruitment at the Abrolhos Islands is highly temporally and spatially variable 

(Chandrapavan et al. 2020). Very high recruitment was observed in the fishery in 2002, 2004, 

the Hummocks region in 2017 and most recently more broadly in 2019/20. Larval advection 

and retention, temperature, food availability and spawning stock abundance are likely to be key 

factors. Previous studies have suggested that cooler SSTs associated with weaker LC being 

necessary for good recruitment (Lenanton et al. 2009, Joll and Caputi 1995b) and 

Chandrapavan et al. 2020 identified mean water temperatures between March and June as a 

driver of recruitment as long as sufficient spawning stock was available. Increased 

concentration of Chlorophyll A between April and July due to the strengthening of the LC 

aligns with increased food source for newly settled and/or juvenile scallops.  

Lenanton et al. (2010) and Caputi et al. (2010) first suggested of a weak negative correlation 

between recruitment strength and both water temperature (May to August) and LC strength 

(May to August) where a weaker LC and cooler water temperatures increased the probability 

of good recruitment. These earlier relationships as well as potential influences of other 
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environmental factors were further examined as recruitment drivers of scallop stocks in WA, 

including the Abrolhos Islands was completed in 2020 (Chandrapavan et al. 2020). 

Generally, high sea levels corresponding to strong LC correlate with poor recruitment of 

scallops. Although the LC is likely to weaken over the coming century, it has experienced a 

strengthening trend during the past two decades, likely due to natural variability (Feng et al. 

2012). Strong La Niña conditions have generally been associated with below-average scallop 

recruitment, and the marine heatwave event (MHW) off the WA coast (centred on the 

Gascoyne and Mid-West regions) in February-March 2011 contributed to the record low 

recruitment levels and high mortality of adult scallops in Shark Bay and the Abrolhos Islands 

(Pearce et al. 2011). Similar extreme events may occur more often in the future with the trend 

of rising ocean temperatures. On the other hand, a marine cold spell during 2016-2019 helped 

the recovery of the scallop stocks post the heatwave event (Feng et al. 2020). 

The flow of the LC may impact larval movement dynamics as it influences the water 

temperatures and current strength which are critical factors for passive particles such as scallop 

larvae which stay in the water column two to four weeks (Rose et al. 1988). In Shark Bay, the 

water temperatures generally increase from ~19°C to ~24°C during the spawning period. The 

adverse effects of temperatures higher than the optimal range, as experienced during the 2011 

MHW can result in poor spawning success due to high larval mortality. However, the impact 

of cooler temperatures outside of this range is not as clear, although increased stock recovery 

during 2016 does support a positive influence of cooler than average temperatures. After 

spawning, prevailing oceanographic conditions can greatly influence settlement patterns 

evidenced annually by varying settlement strength and locations.  

The spring/summer water temperatures at the Abrolhos currently range from 20 ï 24 °C and 

the area is protected from the peak strength of the LC which usually strengthens from March 

onwards after the settlement of scallops has taken place. An exception to this was the summer 

of 2010/11 when the LC unseasonably flowed at record strength over the summer months and 

meant that the Abrolhos Islands were in the direct path of the strong and warm LC. Despite the 

stock collapse after the 2011 MHW, no significant environmental correlations with summer 

months were identified (Chandrapavan et al. 2020).  Spawning biomass and winter water 

temperatures explained 58% of the recruitment variability which did identify low recruitment 

in 2011 and 1999 associated with the warmest winter years from the 2011 and 1999 MHWs.  

 

During the 2011 MHW water temperatures in the Abrolhos Islands remained below 24°C until 

January which may have allowed some successful early season spawning to occur. Water 

temperatures increased to 27°C in the following months, likely above the physiological 

tolerance threshold for spat and juveniles and inducing thermal stress for the remaining 

spawning adult scallops. Apparent low survival of larvae and juveniles resulted in the surviving 

adult stock being the only scallops contributing to catches in 2011 which were well below those 

predicted. This was confirmed by a significant stock decline observed in the November 2011 

survey and subsequent low abundance in the following years (Caputi et al. 2015). The 2010-

2012 La Niña event kept summer SSTs warmer than average for several years. The low 

spawning stock years that followed the severe decline during the MHW coincided with these 
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warmer summer temperatures (2011-13). Cooler conditions returned post 2013 coinciding with 

incremental recovery of stocks until 2016 when sufficient stock abundance was present to allow 

reopening of the fishery. The stock improved to full recovery during the marine cold spell of 

2016-2019.  See 7.3.1 for information on how climate change may affect recruitment, growth 

etc. of the resource. 

Wind dynamics and surface currents can also significantly influence larval movement and 

flushing. The winds are stronger during the spawning months and weaker during the post-

spawned months during settlement and growth of juveniles. As the prevailing southerly winds 

can influence water movement and circulation, reduced wind strength may facilitate larval 

retention and settlement within spawning grounds.  Stronger southerlies can also drive the 

inshore Capes Current further north and inundate the Abrolhos Islands, however, the seasonal 

dynamics of the Capes Current is not well understood at present.  

During the summer months, the prevailing southerly winds induce a northward wind stress 

which in turn is forced to the left at the surface, under the influence of the Coriolis force, 

creating a predominantly westerly current pattern in the channels between the island groups. 

This creates vertical mixing and the transport of passive particles such as planktonic larvae to 

move down the water column. The circulation pattern near the bottom is largely channel-centric 

where particles are likely to be retained within the system for periods of time (Maslin 2005).  

The importance of these wind-driven hydrodynamics on scallop recruitment is complex 

however these small scale hydrodynamic processes may play a critical role in the larval 

settlement distribution across the islands groups that are highly variable from year to year.  

 

5.1.3 Inherent Vulnerability 

The biology and behaviour of scallops makes them low to moderately vulnerable to fishing. 

Depletion estimates generally indicate that their catchability is around 30-40%. with their 

escape response and catchability varying with size.  Small individuals are less vulnerable to 

the demersal trawl gear as well as escaping through net mesh openings. Scallop growth is rapid 

with scallops attaining sexual maturity within one year, generally harvested at around one year 

of age and living not much beyond their second year.  They are highly fecund with a short 

planktonic larval stage (approx. two to four weeks) usually with low to moderate dispersal. 

Because they are broadcast spawners, they may require a threshold density level in order to 

achieve spawning success.   

Scallops are able to swim but they fatigue quickly (Joll 1989) and therefore generally have 

limited movement or mixing amongst regions. Modelling of larval advection in Shark Bay 

indicated low connectivity between areas with entrainment within areas due to the circulation 

patterns and eddies (Kangas et al. 2012).  Similar processes are likely to occur in the Abrolhos 

Islands. 

The only method of capture is by demersal trawl. There is a risk of hyper-stability in catch rates 

as aggregations of scallops are normally targeted.  Major stock declines have occurred 

following extreme environmental events with recovery after management intervention (or 
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cessation of fishing due to uneconomic abundances) has been between three and five years in 

WA. The major stock declines in Shark Bay and the Abrolhos Islands indicated spawning stock 

abundance levels at which recruitment can be impaired, the first for this species.  There is 

evidence however that strong recruitment can occur following significant reductions in 

spawning biomass indicating that the key recruitment driver in most years is environmental.  

6 Fisheries / Sectors Capturing Resource  

Scallops are solely fished in the AIMWTMF by dedicated scallop trawlers. All boats use low-

opening demersal otter trawls and standard net size and gear configuration. No recreational or 

traditional fishers target saucer scallops. 

In 2002, bycatch reduction device (BRD) trials commenced in the AIMWTMF to test different 

turtle exclusion devices (TEDs) or grids in the nets. Since 2003, all otter trawl nets, except for 

try nets, were fitted with a BRD when fishing for scallops. Specifically, a rigid inclined barrier 

(installed at an angle no greater than 60º), which comprises vertical bars spaced a minimum of 

200 mm apart, must be are attached to the circumference of the net (Figure 6-1). This will guide 

animals and/or objects (including turtles) towards an escape opening forward of the grid, which 

must be at least 750 mm wide transversely across the net and 500 mm along the net from the 

mid-point of the width measurement. 

 

Figure 6-1. Diagrammatic representation of the type of bycatch reduction device used in the 

scallop trawl fisheries. 

  

6.1 AIMWTMF 

6.1.1 History of Development 

The Abrolhos Islands area was first fished commercially for scallops during the late 1960; 

however, no fishing occurred in the region between 1969 and 1972 (Joll 1989a). The fishery 
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then operated intermittently over the next five years, with catches ranging from 0.3 to 6.7 t of 

scallop meat landed by between three and six vessels. After a poor season in 1977 (0.8 t meat 

weight), fishing for scallops again ceased during 1978 ï 1979 (Joll 1989a) but recommenced 

in 1980, with just two vessels in operation. Both catches and vessel numbers increased over 

the next few years, primarily due to an increase in scallop price, improvements in operating 

efficiency, an apparent increase in scallop stocks, and a decrease in the problems associated 

with larval nematodes (Joll 1989a).  

Following a freeze on vessel numbers in the Shark Bay fishery in 1983, a large number of 

operators transferred their efforts to the Abrolhos grounds causing vessel numbers to increase 

dramatically (Harris et al. 1999). This increase in fishing pressure greatly reduced the catch 

share among vessels in the fishery, causing individual profitability to become severely 

jeopardised. Because of this large influx of vessels, and the associated impacts on catch share 

and commercial viability, the entry of further vessels was restricted in 1985 (Joll 1989a). In 

1986, the fishery was moved from an open-entry to a limited-entry fishery, with a maximum 

of 30 licences available (Joll 1989a). Following this decision, the maximum number of boats 

allowed to operate was gradually reduced through a two-for-one net reduction on transfer of 

license until there were 17 licenses operating in the Fishery.  

There are currently 10 licensees in the AIMWTMF, after an industry-funded buyback in late-

2010. The number of boats that actually operate depends on the likely catch for the season and 

in recent years has generally been between three and five boats.  Scallop landings have varied 

dramatically over the last few decades, and are dependent on sporadic recruitment, which 

appears to be strongly influenced by environmental conditions (Figure 6-2).  The MHW in 

2010/11 resulted in a significant stock decline at the end of 2011 and the fishery was closed for 

five years until 2017. 
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Figure 6-2. Annual total retained catches (tonnes whole weight) and fishing effort (standard 

hours trawled) in the commercial AIMWTMF between 1967 and 2019 (no fishing 

between 2012 and 2016). 

 

6.1.2 Current Fishing Activities 

A summary of key attributes of the current AIMWTMF and the fishing fleet is provided in 

Table 6-1.  

The physical area of the Fishery includes the waters of the Indian Ocean between 27ę 51ô S and 

29ę 03ô S, on the landward side of the 200 m isobath (Figure 6-3). The licenced fishery area 

extends out into Commonwealth waters, however, many of the principal fishing grounds are 

within State waters (Figure 6-3). Within the fishery boundary, historically established fishing 

grounds are known as traditional fishing grounds (Figure 6-4) where fishing with main gear is 

permitted anytime in the season whereas any other areas need to tested with ótry-gearô to 

determine scallop abundance prior to fishing (refer to Industry Code of Conduct in Appendix 

2). 

Historically the fishery operated from the second Tuesday in April (to fit in with the rock 

lobster fishery in the region) and generally lasted between one and eight weeks, with the length 

of season dependent on scallop distribution and abundance.  In 2003 and 2005 the season was 

extended due to high scallop abundance.  In 2017, the first year fishing was permitted after the 

severe stock decline after the MHW in 2010/11, the fishing season was set at five months (1 

March to 1 August) to allow industry to optimise the meat size and quality.   

Table 6-1. Summary of key attributes of the AIMWTMF 

Attribute  

Fishing methods Demersal otter trawl 

Fishing capacity 256 m total headrope (140 ftm) 

Number of licences 10 (40-50% active) 

Number of vessels Up to 10 (3 in 2019) 

Size of vessels 22.5-24.9 m 

Number of people employed 30-50 

Value of fishery Highly variable: 2019: $9 million 
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Figure 6-3. Boundaries and extent of the AIMWTMF. Traditional fishing areas of the fishery are 

detailed in Figure 6.4. 
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Figure 6-4. Traditional areas of the AIMWTMF, red hatched areas are permanently closed Reef 

Observation Areas (ROAs). 

6.1.3 Fishing Methods and Gear 

The fishery currently operates under a maximum total net headrope capacity restriction of 

256.1 m. Recent amendments to the management plan have seen the removal of the headrope 

unitisation scheme in favour of a standardised net headrope allocation where each Managed 

Fishery Licence (MFL) has an equal allocation of net headrope length. Each licensed vessel is 

permitted to fish for scallops or prawns, using an otter trawl net or nets with a headrope length 

not exceeding 25.61 m in scallop fishing areas. This provides for each vessel to operate using 

two 12.8 m (7 ftm) nets in twin gear configuration. Vessels operating in the prawn fishing area 

(Port Gregory) are permitted to use a maximum of two otter trawl nets, with each net having a 

maximum headrope length of 14.62 m (8 ftm).   
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The boats tow two otter boards, each being no greater than 2.29 m in length and 0.91 m in 

breadth (DoF 2004). The mesh size of nets must not be less than 100 mm and chafers or liners 

may not cover more than the bottom half of the cod end. The vessels which target western king 

prawns in the Port Gregory area of the fishery are permitted to tow nets with mesh no less than 

45 mm in the cod end, and 51 mm in the remainder of the net. The trawlers carry the skipper 

and up to 12 crew. 

Scallop trawling is undertaken during both day and night. Trawl shots typically vary from 30 

minutes up to three hours, depending on the catch rates. Trawling tow speed is around three 

knots. Scallops are shucked and processed at sea and frozen and the majority is exported with 

lesser quantities sold locally or as half shell.   

6.2 Recreational Fishery 

There is no recreational scallop fishery in the Abrolhos Islands. 

6.3 Customary Fishing  

Scallops are not a primary target of Indigenous Australians in WA (DPIRD 2020 a,b). There is 

no quantitative information available on catch, which is likely to be negligible relative to 

commercial levels.  

6.4 Illegal, Unreported or Unregulated Fishing 

Negligible.   

 

7 Fishery Management 

7.1 Management System 

The AIMWTMF is managed to the Harvest Strategy (HS) (DPIRD 2020a) according to a 

ñconstant escapement policyò, which was designed to leave a minimum level of saucer scallop 

spawning stock during each breeding season to ensure that recruitment the following year is 

not compromised.  A predicted catch based on annual fishery independent surveys is provided 

and a catch rate at which fishing ceases is complied with. 

7.2 Harvest Strategy 

The HS specifies the target and limit reference levels and associated control rules and are based 

on the November fishery-independent survey catch rates with regard to the opening of the 

fishery each year.  Commercial catch rates can be monitored daily through the season and 

scallop fishing can cease within 48 hours if the catch rate (150 kg/day) to cease fishing is 

reached (see Appendix 2).   
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7.3 External Influences 

External influences include other activities and factors that occur within the aquatic 

environment that may or may not impact on the productivity and sustainability of fisheries 

resources and their ecosystems. The relevant external influences included here are 

environmental factors and market influences and other industries. 

7.3.1 Environmental Factors 

As a short-lived, invertebrate species, environmental factors have a strong influence on the 

Abrolhos Islands scallop resource,  

 Climate Change 

A risk assessment of WAôs key commercial and recreational finfish and invertebrate species 

has demonstrated that climate change is having a major impact on some exploited stocks 

(Caputi et al. 2015). This is primarily occurring through changes in the frequency and intensity 

of El Niño/Southern Oscillation (ENSO) events, decadal variability in the LC, increase in water 

temperature and salinity, and change in frequency and intensity of storms and tropical cyclones 

affecting the state (Caputi et al. 2015). In 2010/11, a very strong LC resulted in unusually warm 

ocean temperatures in coastal waters of south-western WA (Pearce et al. 2011) including at the 

Abrolhos Islands. This MHW altered the distribution and behaviour (e.g. spawning activity and 

migration) of some species and caused widespread mortalities of others. 

A risk screening of 35 of WAôs key commercial and recreational finfish and invertebrate 

species revealed Y.balloti to be highly sensitive to climate change (Caputi et al. 2015).  

7.3.2 Market Influences 

Scallops are a high value commodity.  Market competition for the same species exists with the 

Queensland and Tasmanian scallop fisheries and with imported scallops (i.e. Canada).  The 

majority of the annual catch is destined for export as frozen scallop meat to Asia, principally 

via Hong Kong markets. Very small quantities of scallops are left, in the shell or in the half-

shell to supply the local gourmet seafood markets.  Size and condition of the meat is essential 

in obtaining high market value for scallop meat, and consequently these factors greatly 

influence selection of appropriate seasonal opening dates as meat size and condition vary 

significantly through the year (Joll and Caputi 1995b).  Higher prices are usually paid for larger 

scallops, so it is desirable to open the scallop fisheries when meats may reasonably be expected 

to be in the range of 20 to 40 pieces per pound (454 grams) criterion, as this size is preferred 

on the export market.    

In 2020, the markets have been highly volatile due to COVID-19 and initial loss of the lucrative 

Hong Kong markets.  Finding other markets and requirements for alternative size packaging of 

product has required an adaptive scallop industry which has also impacted the amount of 

scallops that industry desired to catch (in a high scallop abundance year in the Abrolhos) that 

will be reflected in the total annual landings. 

7.3.3 Other industries/tourism/recreational fishing 
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There has been a long-standing working relationship with the Western Australian Rock Lobster 

Industry who have fished the region well before the commencement of scallop trawling, 

however the two fisheries fish over different habitats for their respective target species. 

More recently, the establishment of dedicated Aquaculture Zones within the Abrolhos 

contributes to resources sharing issues as one of these Zones overlap historical scallop trawling 

grounds.  As of 2020, there has been no activity in either zone permitting trawlers to fish in 

these areas unimpeded. 

Tourism in the Abrolhos Islands is becoming increasingly valuable and more recreational 

fishers are visiting the islands due to changes in the recreational rock lobster rules and increased 

charter boats available for hire.  This will result in a higher visibility of scallop trawlers by 

other stakeholders even though the trawl grounds are well distanced from areas of tourism and 

recreational fishing interests. 

8 Information and Monitoring 

8.1 Range of Information 

There is a range of information available to support stock assessment and the HS for the 

AIMWTMF (see Table 8-1). Both fishery-independent (recruitment and adult catch rates and 

size during surveys) and fishery-dependent (daily shot-by-shot logbook catch and effort 

information) and processor unloads make up the information used. 
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Table 8-1. Summary of information available for assessing the AIMWTMF 

Data type 

Fishery-
dependent 
or 
independen
t 

Purpose /Use 
Area of 
collection 

Frequency 
of 
collection 

History of 
collection 

CAES 

 

Daily scallop 
logbook data  

Dependent 

 

Dependent  

Monthly catch and 
effort by blocks 

 

Annual catches 
and catch rates as 
indicators of 
abundance 

Fishery  

 

Detailed shot 
latitude and 
longitude 

Monthly 

 

Daily 

Shot by shot 
(since 1998) 

1967 to 

1990 

 

Logbook 

since 1991 

Processor unloads Dependent Validates the 
estimated catches 

  Since 1991 

Pre-season surveys Independent Catch prediction 

and abundance of 
recruits (0+) and 
residuals (1+) 

Common sites 

throughout 
traditional 
fishing grounds 

November 

Feb/Mar 

 

Since 1998 

Since 2014 

VMS data Dependent Verify boat 
locations for 
logbook analysis 

 Every fishing 
season 

2001 

Environmental (SST, 

LC, ENSO) 
N/A Correlations 

between 
environmental 
variables and 
stock abundance 

Selected sites 

within fishing 
grounds,  

Monthly and 

seasonal and 
during 
surveys 

Since 

1980s, 
salinity and 
temperature 
logger on 
net during 
surveys 
2019.2020 

      

8.2 Monitoring 

8.2.1 Commercial Catch and Effort 

Compulsory monthly catch and effort (CAES) returns were required to be submitted by fishers 

when fishing within the AIMWTMF.  From 1991, fishery removals are monitored with a high 

degree of certainty through daily logbooks which are validated through processor unloads. The 

monitoring information is comprehensive with regard to fisheries removals as the information 

is available for all operating vessels. These data are complemented by the fishery-independent 

surveys. Additional, depletion analysis of fishery-dependent catch and effort on daily catch 

rates and cumulative catch are conducted if appropriate. This is combined with daily catch 

monitoring to ensure that fishing ceases around the limit  level. The moderate uncertainty 

around the initial catch prediction is understood and accounted for through comparisons early 

in the season with fishery-dependent catch rate information and fisher observations. 

 Daily logbooks 

Daily logbooks have been completed by commercial scallop fishers since 1991.  Daily catch 

and effort were recorded as shot by shot. The spatial information was initially recorded in a 10 
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x 10 nautical mile block or fishing ground format. The daily catch and effort information was 

then summarised by day commencing at 0600 hrs each day and by block up to 1997. Since 

1998, spatial information has been collected on a shot-by-shot basis with latitude and longitude 

co-ordinates (Figure 8-1) for the start of the trawl. The majority of scallops are shucked at sea 

and most weights recorded as meat weight (meat weight is on average approximately 20 % of 

the whole weight). For catch, the skippers record the estimated number of baskets of shell (i.e. 

whole animal) and what the estimated meat weight for that basket of shell is. By comparing 

the recorded nightly meat weight and the number of baskets of whole shell, the estimated meat 

weight can be weighted up or down as appropriate. Since 2017 some operators have landed 

whole shell (and lesser quantities of half shell) and this weight has been recorded and converted 

into meat weight by a standard formula (whole weight = 5 x meat weight).  This is an average 

and does not take into account any seasonal variability in adductor muscle size/weight due to 

reproduction. 

The data quality (completeness, shot by shot detail for location, trawl start time and duration 

and water depth and catch amount) from individual skippers is variable but has improved since 

2000 (i.e. more accurate estimate when compared to processor unloads).  In addition, fishers 

need to report interactions with ETP species.  

The daily logbooks are checked, entered and validated by the trawl science staff on a monthly 

basis and any possibly erroneous entries or gaps are checked directly with skippers or the 

fishing company.  Annual spatial data validation is undertaken using GIS and random checks 

of data entry is made through using VMS location records for all fisheries. 
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Figure 8-1. Example of a hypothetical completed scallop daily log sheet.  Left: historical version, 

Right: current version including requirement to report interactions with ETP species 

 Processor returns 

Catch unload information has been provided by processors since 1991 and is used to validate 

the logbook data. Licensee catch landings (processor returns) are collected generally on a 

monthly basis and are used to adjust the daily logbook catch estimates. Licensee catch landings 

are considered to provide an accurate representation of actual landings because there is a high 

degree of consistency between these records and daily logbook records. Note that there is no 

evidence of substantial illegal catches of scallops in any of the fisheries that could affect the 

accuracy of licensee catch landings data.   

8.2.2 Fishery-Independent Monitoring 

Since 1997, regular fishery independent surveys have been undertaken in the Abrolhos Islands 

in November, although the location of sampling sites have been modified since the earlier 

years.  Surveys have also been undertaken in February since 2014 with the November survey 

providing the long-term data series to enable catch prediction at this stage.   

 Surveys 

Scallop surveys have been undertaken annually in their current form (larger number of trawls 

within designated fishing grounds) since 1997 and are used to estimate scallop abundance 

(mainly 1+ residuals) and size composition and data on meat size and quality. Typically, 20 ï 

25 sites are sampled within the key fishing grounds, the locations of which were based on fisher 














































































