














provide further evidence that the Eastpo MPAs promote sustainability of the resource

through increased density, :an size and reproductive potential of lobsters.
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3) The mean size of lobsters will be significantly = :ater inside the reserves, as opposed
to that of refe 1ce areas, and will i1 e :over time.
4) Reproductive potential will be g iter inside the reserves due to increased mean size

of females, and will increase over me.

Chapter 2 will address hypotheses 1, 2, and 3. Chapter 3 will address hypothesis 4.

Chapter 4 will summarize key conc 1sio  and directions for future research.
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addresses changes in popula n structure and lobster density over the long-term, by

including data from 2000-2002, as well as recent data from 2008 mark-recapture

sampling.
Hypotheses

The hypotheses of this study are as follo s:

1) The mean size of lobsters will be significantly greater inside the reserves, as opposed
to that of reference areas, and will increase over = =.

2) Sex tios inside and outside the reserves will dif  significantly. Since ovigerous
and V-notched females are protected om commercial harvesting, there should be a
biased sex ratio, towards females, in 3 reference area.

3) Lobster density will be eater inside each of the reserves, as compared to reterence

areas. In addition, density inside the reserves will increase over time.

2.2 Materials and methods

2.2.1 Study areas

The Eastport Peninsula Lobster Management rea, located in the waters
surrounding the Eastport Peninsula in Bonavista Bay, Newfoundland (48.65° N. 53.70°
W), contains two marine reserves, one at  ound Island. and one at Duck Islands.
Through harvester initiative, the reserves were established in 1997 for the protection of
the American lobster, and were designated as Marine Protected Areas (MPAs) by

Fisheries and Oceans Canac in 2005.
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Table 2.1: Observed sex ratios for lobsters captured at Round Island and Duck Islands
study sites during 1997-1999, 2000-2002 and 2004-2008.

Round Island
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Duck Islands
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

231
234
255
234
193
186

271
265
270
251
229

141
218
335
280
175
160

219
185
328

366
730

Keserve

0.44
0.51
0.50
0.50
0.50
0.46

0.54
0.55
0.50
0.44
0.41

0.45
0.44
0.41
0 >
0.40
0.40

0.35
0.37
0.44

0.36
n 34

45

241
158
182
190
124
122

101
120
179
190
163

78
154
193
238
134
124

138
82
190

226
140

Keterence
% female

0.53
0.51
0.47
0.61
0.69
0.52
0.45
0.53
0.46
0.40
0.62

0.55
0.49
0.50
0.44
0.47
0.48
0.36
0.41
0.45

0.45
0.2







Table 2.3: Estimates of size, hectares a), of reserve and reference areas for Round
Island and Duck Islands study sites from 1997-1999; 2000-2002; and 2004-2008.

chi nds

Res_ nce _ Re_serve _ Reference
1997-1999 28 114 87 45
2000-2002 28 102 87 51
2004-2008 28 89 87 62
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Figure 2.6: Population estimates ( %o nfidence limits) for lobsters in reserve (®)
and reference (©) locations at Rot le , Bonavista Bay, Newfoundland, 1997-2008.
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Where possible, the implementation of a  litional conservation measures should be
delayed until the effects of the reser  :an be quantified.

The length of the time-series of available data strengthens the conclusions of this
study. Previous studies of reserve effects on reproductive potential in spiny lobster
populations have generally been short-te 1 in nature, or have lacked continuous time-
series data. The available data for this study spanned more than a decade. This study
has established that differences in re  »ductive potential of Homarus americanus
between reserve and reference areas  zre quick to arise, and that these differences
persisted over time. This provides evide :e for the potential of reserves to promote the
sustainability of commercially explc d lobster populations through sustained increased

reproductive output.

86


















Waddy, S.L., and Aiken, D.E. 1986. Multiple fertilization and consecutive spawning in
large American lobsters, Homarus americanus. Can. J. Fish. Aquat. Sci. 43: 2291-2294.

Whiffen, C. 2010. The reproductive potential of V-notched American lobsters (Homarus
americanus) in Newfoundland: does V-notching work? BSc Thesis. Memorial
University of Newfoundland, St. John's. NL

































thus committing Canada to employ a pre¢  itionary approach in managing both domestic
and straddling stocks. In 2009, the Sustainable Fisher: Framework for Fisheries and
Oceans Canada renewed this comr it :ntthou  a specific policy for the development
of a fishery decision-based framework incorporating the precautionary approach. The
conserv ion and sustainable  :of resources are of paramount importance in the
management of current fisheries, as well as in the development of future ones. The
establishment of marine re ssrepresc s promising approach to the implementation

of the precautionary approach for American lobster.
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