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1. Background. 
 
Dr Jeremy D. Prince (Adjunct Associate Professor at Murdoch University; more 
info: http://biospherics.com.au) called The Barefoot Ecologist Toolbox to a set of 
user-friendly tools to effectively manage fisheries (Prince, 2003). The main 
requirement for the success of this toolkit is that it can be used directly by 
fishermen to improve the health of exploited populations, and thus their 
livelihood. Effective implementation of these ideas has been successful, 
especially when applied to artisanal small-scale fisheries (e.g. abalone fishery in 
Australia and Tasmania). Also, they have resulted in scientific publications in 
international journals (e.g. Wilson et al., 2010; Hordyk et al., 2011; Prince et al., 
2011).  
 
Jeremy Prince has been working with abalone divers associations for 10 years 
and actually, he was an abalone diver itself, years ago. They have been 
working together to setting up processes by which the divers conduct their own 
assessments of each individual reef, and then the government uses those self-
assessments to set the TAC (Prince et al., 2008; Gilmour et al., 2011). 
 
In 2007, members of our Research group in Marine Resources and Fisheries 
met Jeremy at a workshop entitled The Barefoot Ecologist’s Toolbox Workshop. 
For a few days we discussed the possible application of their ideas to different 
fisheries in different ecosystems. At the same time we established a network 
between the two research groups (more 
info:http://recursosmarinos.udc.es/research/fisheries-management/the-barefoot-
ecologists-toolbox-workshop-bet). 



 
 
2. Objectives. 
 
Jeremy Prince invited me to travel to Australia in February, 2013 to know about 
a new management tool for fisheries that he is developing with Adrian Hordyk, a 
PhD student. 
 
Prior of my trip I attended the GAP2 annual meeting in July, 2012 where I 
informed to the leaders of the different case studies about the exchange 
experience in Australia with the aim of sharing within the GAP2 community the 
derived ideas, procedures and tools. In the meeting it was also decided that 
Rosie Magudia, from SeaWeb (Work Package 5), would set up a blog to 
disseminate the activities and the results of the international exchange. I also 
met the partners of our case of study in Galicia, the Federación Galega de 
Confradías de Pescadores (FGCP), and we agreed to use the razor clam Ensis 
arcuatus (Jeffreys, 1865) to be assessed with the developing tool during the 
exchange. 
 
Razor clam has been always consumed in Galicia. Piles of their shells lay 
accumulated in Celtic and Roman dumps (Rodríguez-López and Vázquez-
Varela, 1999) and nowadays it is the target of a very profitable fishery. Razor 
clam catches have been increasing in recent years (Fig.1) and currently, 
account for 25% of the European catches and 23% of the global (FAO, 2000). 
We chose this species mainly because basic ecological and fishery similarities 
with abalone: both are molluscs collected by free divers; but also, because the 
razor clam divers from Cambados and Aguiño (partners in our case of study in 
Galicia) are very interested in the experience and have provided some fishery 
data to be integrated in the tool. 
 

Fig. 1. Catch evolution of the Galician razor clam fishery 
(http://www.pescadegalicia.com/). 
 
Jeremy also invited me to attend the annual meeting of the Western Zone 
Abalone Divers Association (WADA) in Port Fairy (Victoria) and Western 
Australia abalone fisheries meeting in Hillarys (Perth, Western Australia). In 
these meetings they were setting the catch and size limits for the next year. 
There I had the opportunity to meet fishermen, researchers and government 
officials involved in the discussions and learn about the governance processes 
of this fishery. 



 
 
3. Description of the exchange activities. 
 
3.1. Annual meeting of the WADA in Port Fairy. 
 
During my first day in Australia I meet with Peter Riddle, a local diver who asked 
Jeremy Prince to take a look at the local abalone reefs. Jeremy has developed 
a visual tool for assessing the status of abalone populations based on his own 
experience as a diver and the expert knowledge of other divers (see Prince et 
al., 2008). Jeremy evaluated the health of the local abalone populations and 
thereafter we met other members of the WADA and biologists from the Ministry 
of Fisheries. They met to achieve a single position before the official meeting 
with the Ministry to establish the fishing quotas for the next year (Fig. 2). 
 

 
Fig. 2. Preparatory meeting of members of the WADA and biologists from the Ministry 
of Fisheries. 
 



 
 
In this preparatory meeting I learn that the abalone fishery in Australia began in 
the 60s of last century. In the 80s it became clear that the abalone were 
disappearing, so they introduced a system based on individual transferable 
quotas (ITQ). Each association of divers was offered the exclusive use of the 
reefs in their area, in exchange for them to manage the resource sustainably. 
And they did, especially the members of WADA. In 2007 a very virulent virus 
struck the WADA reefs coming from a land based aquaculture facility. It moved 
fast with a death rate of almost 100%. The virus disappeared after three years, 
but it has swept away almost all of southern Australia’s abalone. Only some 
reefs were not infected. The ITQ owners themselves decided to close each 
affected reef for three years. Before the virus struck, 300 tons of abalone were 
caught on WADA reefs. In 2012 they captured a mere 40 tons.  
 
WADA members all agreed in the preparatory meeting that it was time to raise 
the total allowable catch (TAC) to 70 tons. Also, they have proposed in a letter 
to the Ministry a more flexible quota distribution among the reefs so that fishing 
effort can spread following the divers decisions. 
 
The official meeting in the next day begun with members of the Ministry of 
Fisheries, led by Bill Lussier, reporting on the status of the abalone fisheries of 
Western Victoria (Fig. 3). Sitting around a large table, 8 ITQ owners and several 
divers from the WADA were assisting (Fig. 4). Also, some recognized scientists 
from different research institutions were attending as advisers (Fig. 5). 
 

 
Fig. 3. From left to right, Harry Gorfine, biologist of the Ministry responsible of the 
scientific assessments of abalone and Bill Lussier head of the Ministry of Fisheries of 
the abalone fishery. 



 
 

 
Fig. 4. WADA meeting in Port Fairy (Victoria). 
 

 
Fig. 5. Dr Jeremy Prince giving advice in the WADA meeting in Port Fairy (Victoria). 
 



 
 
Dr Harry Gorfine, biologist of the Ministry, explained about their assessments 
(Fig. 3). Some of the information on the fishery comes from surveys conducted 
by scientists, but most comes from the divers themselves. All of WADA 
members voluntarily carry on their boats a device that measures the length of 
every abalone. Each length data is automatically associated to the boat's 
position using GPS, and logged (Fig. 6). Divers also carry devices that log the 
depth of their dives while fishing. 
 

 
Fig. 6. The size logger device that WADA divers use in Western Victoria. 
 
When Harry Gorfine finished his presentation, some WADA members exposed 
that they wanted to increase TAC by 40% and make more flexible the current 
management, based on rigid quotas by reef. They proposed joining together the 
quotas of some reefs so they can choose where to fish. They believed that 
spreading the fishing effort this way would avoid an excessive pressure on 
individual reefs for which the catch level may be poorly estimated. 
 
Meeting went in a very constructively way and finally they reached a consensus. 
Pending the final decision of the Ministry, there will not be an increase in the 
TAC for the next year, but divers can reallocate some reef quotas according to 
their proposal (Fig. 7). 
 
 
 
 
 
 
 
 



 
 

 
Fig. 7. The final agreement on the allocation of quotas among the reefs, sketched on a 
blackboard. 
 
3.2. Annual meeting of the Western Australia abalone fisheries in Hillarys 
(Perth, Western Australia). 
 
This meeting was intended to establish the ITQs for next year in some of the 
abalone reefs of Western Australia. Most of the ITQ owners and divers of the 
area were assisting, summoned by the Fisheries Department (Fig. 8).  
 
The virus did not strike in Western Australia, but in the last year there was a 
reduction in catches and divers did not reach the quota in some of the reefs. 
 
There were some contrasts with the WADA meeting in Victoria. Here the point 
of view of the fishing industry was not homogeneous; nor size logger devices 
are used and the origin of the data that the Fisheries Department is using for 
their evaluations come from scientific surveys alone. On the other hand, the 
Fisheries Department surveyed the industry to obtain information about whether 
they believe that abalone catches in each of the reefs should be increased, 
decreased or maintained. 
 
 



 
 

Fig. 8. Annual meeting of the Western Australia abalone fisheries in Hillarys (Perth, 
Western Australia).  
 
In the meeting they showed the results of the scientific assessments and the 
survey to the divers and ITQ owners in one slide for each reef (Fig. 9). Then, 
they voted to establish the quota for the next year. Surprisingly, on some 
occasions the Fisheries Department advised to increase catches and divers 
asked to decrease, based in their experience (Fig. 10). Probably the use of 
CPUE based on the effort of divers in some cases is biasing the evaluations of 
the Fisheries Department. But as in the WADA meeting in Victoria, differences 
were resolved in a very participatory and constructive way. 



 
 

 
Fig. 9. The results of the survey to the divers and ITQ owners showing a majority 
opinion to maintain reef quota unchanged. 
 

 
Fig. 10. The results of the survey to the divers and ITQ owners showing a majority 
opinion to decrease reef quota by 10%. 
 



 
 
3.3. SPR@size. A new fisheries tool based in SPR and size. 
 
The visual method for evaluating abalone stocks that Jeremy Prince developed 
is based on the proportion of animals in the reproductive stage (Prince et al., 
2008). Some experienced abalone divers gave him the clues when they told 
him that when they fished all the abalone in a reef and returned after some 
months, abalone were back again. Actually, in some cases they did it for years, 
until local populations suddenly disappear. 
 
Divers also explained that they occasionally fished strangely flat and clean 
abalone, with no algae on its surface. Jeremy Prince realized that they were 
immature abalone. Their shells are less bulky than those of adults because of 
their smaller body mass. Those young abalones are hard to see because they 
hide in crevices under rocks. So their shells have no algae, as they do not get 
light enough (Fig. 11). 
 

 
Fig. 11. Abalone at different stages of maturation. In the left the immature abalone, in 
the right the mature animals (Picture by Jeremy Prince). 
 
When divers fish all abalone in a reef, they leave the immature, hidden under 
the rocks. So, after a time, they mature and colonize the surface. When divers 
return, apparently all is quite well again. In addition, there are some generations 
of juveniles in a sort of maturing queue, so that the process can be repeated 
several times, until they simply go extinct. 
 
Jeremy has been successfully using his visual evaluation method for years, as it 
is very fast and cheap, but it has always been aware of its limitations: it is 
inaccurate and overly conservative. The more accurate a fisheries assessment, 
the higher risks can be assumed by managers, and therefore, fishermen can 
obtain higher catches. But the best evaluations are prohibitively expensive. It is 
very difficult to estimate the amount of spawning in a population, especially for 
populations with a long history of exploitation. Years are needed and a lot of 
specialists with a high level of scientific knowledge to know the age structure, 
growth, egg production, natural and fishing mortality, biomass and recruitment 
in a fish population. 
 



 
 
Furthermore, it is well known that fishing alters the size structure of exploited 
populations. This concept is the basis of many established form of stock 
assessment, two of which are known as cohort analysis or virtual population 
analysis (VPA). Also the amount of spawning in a population can be measured 
in relative terms, as the Spawning Potential Ratio or Spawning per Recruit 
(SPR; Walters and Martell, 2004). SPR can be applied both to the average 
individual in a population, and to a population in balance with a steady fishing 
effort. The SPR is inversely proportional to the intensity of fishing, so a 50% 
SPR will allow a recovery of the resource and <20% SPR will jeopardize the 
future of the fishery. 
 
Jeremy and his PhD student Adrian Hordyk have recently linked SPR with body 
size after they analyzed the relationship between SPR, growth and size for a 
wide range of marine species, from snails to whales (Fig. 12). Now they are 
nearly finishing a tool to 
estimate the current 
SPR by using the size of 
maturity of the species 
and some information 
about the body size of 
the fished population. 
This SPR@size tool will 
be able to perform a 
stock assessment with a 
simple spreadsheet and 
data from the fishery 
itself. This can be a 
revolution for the 
management of 
fisheries, particularly for 
small scale fisheries, 
traditionally poor in data 
and funds for their 
management. 

FFig. 12. Analysis of 59 SPR @ Size trajectories 
standardized to both asymptotic size and size of maturity. 
Colors refer to different life strategies (Plot by Dr Jeremy 
Prince). 

 
Most of the time I spent in Fremantle (Perth, Western Australia), I invested in 
learning about the SPR@size tool. We constructed a SPR curve for razor clam 
based in basic life history data from bibliography that I had gathered prior my 
trip (Fig. 13). Then we were able to obtain a very preliminary assessment based 
in some fishery data provided by the razor clam divers of our case of study 
(Cambados and Aguiño). These positive results encouraged us to use 
SPR@size to properly evaluate the razor clam fisheries in Cambados and 
Aguiño, with the collaboration of the razor clam divers. 
 



 
 
 

 
Fig. 13. SPR at size curve for razor clam with our estimated parameters (plot by Adrian 
Hordyk). 
 
3.4. Spreading the GAP2 in Australia. 
 
All along my exchange experience in Australia I was able to explain in an 
extensive manner the project GAP2 to Jeremy Prince and Adrian Hordyk, both 
linked to the Centre of Fish and Fisheries Research of the Murdoch University 
in Perth (http://www.murdoch.edu.au). 
 
Also, during the WADA meeting in Victoria I had the opportunity to present the 
outlines of the GAP2 project to members of the WADA and of the Ministry of 
Fisheries. Harry Peters, WADA’s Executive Officer, was so particularly 
interested that I invited him to assist to our next GAP2 annual meeting. 
 
I also met Dr Timothy Langlois and some of his colleges and students of the 
Oceans Institute of the University of Western Australia in Perth. I was invited to 
give a presentation entitled “Fishing in the antipodes: Fishers and fishes in two 
opposite poles” at the University facilities. I talked about underwater visual 
censuses tools in which we share common interest but I have also explained 
my work in the GAP2 project, in the exchange experience in Australia and also 
about the overall GAP2 project. 
 



 
 
4. Immediate results and future benefits. 
 
4.1. To the overall GAP2 project. 
 
Dr Alfred Sandström, leader of the Work Package 1, Task 1.3, responsible of 
the exchange program has proposed to develop a workshop/mutual learning 
event based on the international exchange program to be celebrated in the next 
annual meeting as a part of Work Package 2, Task 2.1 “Facilitate and maintain 
effective dialogue and mutual learning”. We are already in contact with the task 
leader, Dr Robert Aps (UTARTU, Estonia) and the Work Package 2 leader Dr 
Saša Raicevich (ISPRA, Italy) to explore this possibility. In this regard, Harry 
Peters, WADA’s Executive Officer has been invited to our annual meeting; his 
presence in this workshop would be enormously interesting. I also strongly 
believe that the presence of Jeremy Prince and/or Adrian Hordyk to spread their 
SPR@size tool would be of general interest, as this assessment tool can be 
used to perform a very informative, fast and cheap qualitative evaluation of any 
fishery using a very small amount of data. 
 
I have proposed to Saša Raicevich, leader of the Work Package 2, Task 2.2 
“Capture and integrate stakeholder and scientific knowledge”, to incorporate 
Jeremy Prince in the “Methodological Toolbox” as an external adviser in 
SPR@size stock assessment tools. 
 
Formal and informal presentations given to members of the WADA, to members 
of the Ministry of Fisheries and members of the Universities of Murdoch and 
Western Australia will give visibility to the project GAP2 at the institutional level 
and will expand the social network of the project. 
 
Rosie Magudia (SeaWeb), responsible of Work Package 5, created a blog that I 
have used to explain about my experience in Australia (http://gap2.eu/the-gap2-
exchange/the-gap2-exchange-blogs/the-gap2-exchange-pablo-pita-orduna/). 
Through the blog, people involved in the GAP2 project and also people outside 
the project have had the opportunity to know about the governance processes 
of the abalone fisheries and about the SPR@size tool. 
 
4.2. To the GAP2 case of study in Galicia. 
 
During the meetings held in Victoria and Western Australia to establish the 
fishing quotas I learn a lot about the governance processes of both abalone 
fisheries. In general I was surprised by the participatory and constructive way 
they collected the fishery data, performed the meetings and achieved their 
management decisions. Our intention is to spread the procedure between the 
fishery sector and members of the autonomic fisheries government of Galicia in 
the final phase of our case of study: workshops to present our main findings and 
conclusions and also to build long-term institutional links with our partners. 
 



 
 
The razor clam divers of Aguiño y Cambados will be directly benefited by the 
assessment we are intended to perform using the SPR@size tool. We have 
programmed meetings with the razor clam divers to explain them about the 
SPR@size tool and to arrange the sampling needed to obtain data to evaluate 
their fishery. But as SPR@size tool can be used to assess any fishery, it 
eventually would help us to use some of the information of the fisheries on our 
case study, mostly originated by the traditional knowledge of fishers, to 
integrate it in the management procedures, all of which constitute a 
fundamental pillar of our case study, and of the GAP2 project as a whole. 
 
We have also kept informed our partners about my experience in Australia 
through our blog: http://recursosmarinos.udc.es/gap2/ and social media. 
 
4.3. To me. 
 
I had the opportunity to know about SPR@size, a tool very valuable for the 
management of fisheries, particularly for small scale ones. These S-fisheries 
not only are the basis of our case of study, but also the kind of fisheries of 
interest for my scientific career. 
 
Jeremy Prince, Adrian Hordyk and I have agreed to write a scientific paper 
based on a SPR@size based stock assessment on razor clams in Galicia. 
 
I have expanded my current network of personal connections, which provides 
me and to my research group with opportunities for future collaboration. 
 
5. Funding and acknowledgements. 
 
Funding was provided by the GAP2, Work Package 1, Task 1.3 “Compare best 
practice on stakeholder participation in research and management of natural 
resources through trans and international exchange. Evaluate and integrate the 
lessons relevant to European research and policy”, under the direction of Dr 
Alfred Sandström (Swedish Board of Fisheries).  
 
Dr Sandström and the members of the Management Group of the GAP2 project 
contributed enormously to improve the first version of my application. Also, 
Michael Clarke (CEFAS) helped in a very effective way to solve all the financial 
issues. 
 
We will use the SPR@Size tool to evaluate razor clam fisheries in Galicia. 
Thus, the Galician razor clam divers will be indebted to the Australian abalone 
divers. Similarly, I am deeply indebted to Jeremy Prince and his family and to 
Adrian Hordyk because of their incredibly warm reception in Australia. 
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