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1. PROJECT SUMMARY

Spanner crabs (Ranina ranina) represent a valuable single-species fishery in Queensland. Although a
transparent and effective assessment process was developed some years ago for setting the commercial
total allowable catch (TAC), additional information was needed to reduce some of the uncertainty in
assessments, and to incorporate fishery-independent information from the DPI&F Long-Term
Monitoring surveys into the process. The exploited stock crosses State boundaries and extends into
northern NSW waters, but historically quite different approaches to monitoring and assessment have
been developed by the two States.

This project set out to clarify conflicting estimates of growth rates, develop an integrated (stock-wide)
system for monitoring and assessing the status of the resource, and to examine some environmental
variables believed to be responsible for influencing catch rates.

Age-estimation was approached through assaying lipofuscin, a metabolic by-product that accumulates
in the neural tissues of a wide range of taxa, using a recently-published chemical extraction method
which promised to be more cost-effective than the more traditional histological technique. After
considerable experimentation we concluded that the chemical extraction method would not work with
this species, so we reverted to the histological method, which estimates the quantity of lipofuscin
granules in sections of eyestalk tissue by computer-aided fluorescence microscopy. From this work we
established a strong relationship between the size of the crab and the amount of lipofuscin in its optic
nerve. However size is a poor substitute for age in crustaceans, and the technique therefore needed to
be calibrated against material of known age. Attempts to rear a known-age population of spanner crabs
in aquaria were hindered by high mortality rates, which resulted in very few of the animals surviving
more than about 15 months after being introduced into the aquarium facility as immediate post-
settlement megalopa larvae. The lack of older known-age animals precluded the calibration process, so
as a final resort an alternative approach was taken, which examined the lipofuscin concentration
frequency distribution in a moderately large sample from the wild stock. It was hoped that this might
reveal frequency modes that could be interpreted as representing successive age-classes, but (probably
because the sample was not large enough) the results were inconclusive.
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During the course of the project a different technique for age-determination was investigated. This
involves estimating of the length of telomeres, which are non-coding DNA structures on the ends of
chromosomes that shorten when the chromosome splits during cell division. On the basis of a small
sample of spanner crabs a strong negative relationship was demonstrated between telomere length and
body size. Unfortunately this work (outside the project) could not be continued, but it has led to the
establishment of a separate project using telomeres as a proxy for age in a number of marine fisheries
taxa, including spanner crabs.

In close collaboration with NSW DPI we conducted a year-long ‘Crossover Experiment” which
compared the effectiveness of the spanner crab monitoring systems used by the two States. This was
done by extending the Queensland Long-Term Monitoring survey procedure into NSW waters, and
simultaneously conducting a NSW-type survey which extended into Queensland waters. The outputs
from this crossover experiment and associated comparisons of sampling gear and bait were tabled and
exhaustively reviewed during a Spanner Crab Monitoring Review Workshop, which was attended by
fishery managers, researchers, stock assessment personnel, commercial crab fishermen and
enforcement/compliance staff from Queensland and NSW. The Workshop developed of a set of
recommendations, most of which (including extension of the appropriately-modified Queensland
Long-Term Monitoring Surveys into NSW waters to create a unified annual monitoring system) have
been implemented already.

Follow-on actions from the Workshop (undertaken primarily by the Queensland Crab Scientific
Advisory Group and its technical experts) has led to the formal incorporation of the results of the
annual monitoring surveys, along with fishery-dependent data from the compulsory logbook
programme, into the stock assessment and TAC-setting process. The use of such fishery-independent
information has long been a major recommendation of the Australian Government’s Department of
Environment, Water, Heritage and the Arts in its response to the State’s reporting on the status of the
fisheries. It is anticipated that DEWHA will view this as a major step in the sustainable management
of the Australian spanner crab fishery.

We examined a number of environmental factors considered by industry and researchers to add
uncertainty to our interpretation of estimates of stock abundance. Bottom temperature was shown to
have an effect on catch rates, and we established that there is a consistent relationship between
temperatures at the sea surface and 