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Implication for MarineReserves...Wade Doak


>From New Scientist 17 August 2002

POPULATION BIOLOGY

Fish flounder in shrinking gene pool

OVERFISHING is leading to a massive decline in genetic diversity in some fisheries, potentially robbing them of their best chance of recovery.

A research team in New Zealand has discovered that in one stock of snapper
fish, just one in every 10,000 produces a large number of surviving offspring, and that the gene pool has shrunk dramatically in the past 50 years.

Until now scientists thought overfishing posed little threat to genetic diversity, assuming that even small numbers of fish could still produce millions of offspring.  Recent research has also revealed that small fractions of each stock produce most offspring, but the genetic implications of this were unclear.

Now an international team led by Lorenz Hauser from the University of Hull has found a unique way to tackle this question.  They took DNA samples from the scales of New Zealand snapper kept in archive collections.  They chose fish from two populations - one huge fishery that has sustained commercial fishing for 100 years, and a smaller stock that began to dwindle about 500 years ago after becoming a commercial target.

They analysed a specific section of the DNA from each scale.  For the larger, stable population they found genetic diversity had remained relatively constant.  But with the smaller population they made two startling discoveries.  First, the number of different alleles in the section of DNA plummeted over the years as the population decreased.  Second, using calculations based on this decreasing genetic diversity, they estimated that just one in every 10,000 fish had a large number of offspring that survived (Proceedings of the National Academy of Sciences, DOI:  10.1073/pnas.172242899).

³That was the biggest surprise², says team member Peter Smith, a fisheries scientist at the University of Melbourne in Victoria.  Smith says it is not clear yet exactly why so few fish breed successfully.  But in a small population, it becomes more likely that the few effective breeders will also end up in a fishing net, leading to further declines in the genetic diversity of the stock.  ³If we loose diversity,² Smith says, ³Then it¹s gone for good.²

Follow up email dialogue with Wade and Auck people 

I acted on a hunch in sending the snapper bit to experts like Trevor and Bill. As I suspected, in the rush of life, they did not know about it. This is something that has  been recurrent for me. It is a worry. Bit like the drop of water on the mountain ridge. I suppose I can take encouragement from it but at the same time feel so inadequate. wade

> Hi Wade,
> Thanks for sending that on - made me rush off and get the paper 
> (attached as pdf for you). Damn interesting stuff. The first thing that 
> struck me was the very real possibility that marine reserves might 
> have an important and demonstrable role in maintaining genetic 
> heterogeneity in exploited stocks. The idea has been put forward 
> before, but this paper really lights a fire under it.  I just sent an email 
> to Peter Smith asking his opinion - I'm subediting a paper on snapper 
> responses to reserves that shows we've got lots of big old fish in 
> there.... (will send you a copy when it is finalised). Hey, this could get 
> the NZ fisheries guys thinking about reserves!
> cheers,
> Trev
> __________________________________________________
> 
> Trevor J. Willis, Dept of Statistics & Leigh Marine Lab
> University of Auckland, P.O. Box 349, Warkworth
> New Zealand. Phone (64 9) 422 6111, FAX (64 9) 422 6113
> Mobile (64 21) 441 938, email t.willis@auckland.ac.nz
> http://www.auckland.ac.nz/leigh/Staff/twillis/index.html
> __________________________________________________
Dear Wade

I am just back from annual marine sciences conference in Nelson 
and starting on my monthly rocky reef monitoring and have flu!

But I have got in front of me the original paper on which the New 
Scientist piece is presumably based. It was downloaded from the web 
by Trevor Willis. On the bottom it says:
www.pnas.org/cgi/doi/10.1073/pnas.172242899
pnas is Proceedings of the National Academy of Sciences (USA)
I have just tried it myself and you get the full reprint as a pdf file.

It looks very interesting (some of the New Scientist piece is garbled)
but it is difficult to interpret without knowing more genetics than I do.
On the face of it, it throws doubt on the standard fishery claim that 
genetic losses are unlikely, but you should note the results were only 
statistically significant for the Tasman Bay fishery and not for the 
Hauraki Gulf (although the trend still seems to be there).

Will find out more if I can.

Just got the latest Mimiwhangata reports from Vince. They look good 
and I heard Chris Denny at Nelson report on the absence of any 
effect on fish of 20+ years of partial protection. i.e. recreational 
fishing has kept snapper nos. low despite absence of commercial 
fishing. 

Who knows, they may yet do what we recommended in 1974!

best wishes, Bill.Dr W.J. (Bill) Ballantine
Leigh Marine Laboratory (University of Auckland)
Box 349, Warkworth, New Zealand
Phone 64 9 422 6111   Fax 64 9 422 6113
