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Fishery-Dependent Information (Calendar Year)
Commercial Landings
Commercial landings data and biological information were obtained from the NEFSC commercial fisheries database.  The sex of commercial landings was not recorded routinely until 1982.  The commercial landings sampling program is described in Burns et al. (1983).  Historical records dating back to 1931 indicate levels of US commercial landings of dogfish in Subareas 5 and 6 of less than 100 mt in most years prior to 1960 (NEFC 1990).  Total landings of spiny dogfish in NAFO Subareas 2-6 by all fisheries climbed rapidly from the late 1960s to a peak of about 25,000 mt in 1974 (Table 1).  Substantial harvests of dogfish by foreign trawling fleets began in 1966 in Subareas 5 and 6 and continued through 1977.  Since 1978 landings by foreign fleets have been curtailed, and landings by US and Canadian vessels have increased markedly.  A sharp intensification of the US commercial fishery began in 1990; estimated landings in 1996, in excess of 28,000 mt, were about five times greater than the 1980-1989 average.  Landings between 1997 and 1999 averaged about 20,000 mt. Landings in 2001 and 2002 dropped dramatically with the large landings reductions imposed by federal and ASMFC management plans.  Total landings further declined for the next couple of years, until the ASMFC increased the state quotas for 2006-2008 and landings increased slightly.  

US Landings
US commercial landings of dogfish from NAFO Subareas 2-6 were around 500 metric tons (mt) in the early 1960s, dropped to levels as low as 70 mt during 1963-1975 while av​er​aging about 90 mt, and remained below 1,000 mt until the late 1970s (Table 1).  Landings increased to about 4,800 mt in 1979 and remained fairly steady for the next ten years at an annual average of about 4,500 mt.  Landings increased sharply to 14,900 mt in 1990, dropped slightly in 1991, but continued a rapid expansion from 18,987 mt in 1992 to over 28,000 mt in 1996.  Landings in 1996 were the highest recorded.  Landings declined in in 1997 and 1998 to around 20,000 mt.  In 1999, the last full year unaffected by regulations, the landings declined to 14,860 mt.  US landings dropped to about 2200 mt in 2001 and 2002 in response to quota restrictions.  As the US quotas increased, so did the reported landings and in 2008 they were 4108 mt. 
Foreign Landings
A substantial foreign harvest of dogfish occurred mainly during 1966-1977 in Subareas 5 and 6.  Land​ings, the bulk of which were taken by the former USSR, averaged 13,000 mt per year and reach​ed a peak of about 24,000 mt in 1972 and 1974 (Table 1).  In addition to the form​er USSR, other countries which re​ported significant amounts of landings include Poland, the former German Democratic Re​pub​lic, Japan, and Canada.  Since 1978, landings have aver​aged only about 900 mt annually and, except for those taken by Japan and Poland, have come pri​mar​ily from Subareas 4 and 3.  Canadian landings, insignificant until 1979 when 1,300 mt were land​ed, have been sporadic, but again totaled about 1,300 mt in 1990.  Canadian landings increased about nine-fold between 1996 and 2001 with landings of 3,755 mt in 2001, but have averaged around 2055 mt since 2003.  

Recreational Catch
Estimates of recreational catch of dogfish were obtained from the NMFS Marine Recreational Fishery Statistics Survey MRFSS (see Van Voorhees et al. 1992 for details).   Recreational catch data have been col​lected consistently since 1979 but sex is not recorded.  Methodological differences between the current sur​vey and intermittent surveys before 1979 preclude the use of the earlier data. The MRFSS con​sists of two complementary surveys of anglers via on-site interviews and households via tele​phone. The angler-intercept survey provides catch data and biological samples, while the tele​phone survey provides a measure of overall effort. Surveys are stratified by state, type of fishing (mode), and sequential two-month periods (waves). For the purposes of these catch estimates, annual catches pooled over all waves and modes were examined.  

The MFRSS estimates are partitioned into three categories of numbers caught and landed:  A, B1, and B2. Type A catches represent landed fish enumerated by the interviewer, while B1 are landed catches reported by the angler. Type B2 catches are those fish caught and returned to the water. The MRFSS provides estimates of landings in terms of numbers of fish.  Bio​logical in​for​mation on dogfish is generally scanty, resulting in wide annual fluctuations in mean weights. To compute total catch in mt, an average weight of 2.5 kg per fish was assumed for all years. 
Recreational landings ranged between 5 and 1493 mt over the entire time period with no observable trend (Table 2).  The total discards are a larger fraction of the catch ranging from 300 to over 4000 mt, with the largest discards occurring from 2001-2008. Even if all of the discards died after release, recreational catches comprised only about 8% of the total landings during the 1980s and 1990s. During the period of 2001-2008, they represent a much larger fraction unless the assumption is made that mortality is lower than assumed in previous assessments, which has been done here.
Commercial Discards
Discard estimates from SAW/SARC 43 were updated for use in the calendar year model.  Only estimates from the otter trawl and gill net fisheries were used in any modeling work.  Discards from 1964-1980 were hindcast using the same rates that were used in the previous assessment.
Total discards were estimated to be over 50,000 mt in 1964 and then declined to under 30,000 mt during the early 1970s (Table 3). During the early 1980s, discards increased again to approach 50,000 mt in 1982-1983, slowly declined through 1995 to 25,000 mt.  With increasing regulations on days-at-sea in the multi-species groundfish fishery, discards declined below 10,000 by the late 1990s ut have since increased to just above 10,000 mt through 2008. The proportion of the discards by gear type has changed over time with a higher proportion currently occurring in the gill net fishery than in past years.
Size and Sex Composition of Calendar Year Commercial Catch
The sex composition of the landings was taken directly from SARC/SAW 43 for the purpose of developing a sex-specific model (Table 4).  The estimated sex composition of the landings is based on pooled samples over the entire year.  The number of samples for the landings and the discards are given in Table 5. 

Fishery-Dependent Information (Fishing Year)
The TRAC Data meeting for dogfish recommended attempting a model with two time periods, May-October and November-April and two regions, US and Canada. The US landings are summarized in Table 6.  To split the foreign landings between the US and Canada, an assumption of 70/30 percent US/Canada was used for Georges Bank since the data were not split out until 1985.  
The recreational numbers by time period were converted to metric tons using pooled average weights from the sampled fish (Table 7). The fish discarded in the recreational fishery were not sampled until 2004 when the party/charter boat surveys were implemented.
Discards were revised to reflect fishing year. The ratio-estimator used in this assessment is based on the methodology described in Rago et al. (2005) and updated in Wigley et al 2007.  It relies on a d/k ratio where the kept component is defined as the total landings of all species within a “fishery”. A fishery is defined as a homogeneous group of vessels with respect to gear type (longline, otter trawl, shrimp trawl, sink gill net, and scallop dredge, mid-water trawl) and half year (May-October, November-April).  Mesh size was not used to split out otter trawl trips or sink gill net trips. All trips were included if they occurred within this stratification regardless of whether or not they caught dogfish. 

The discard ratio for dogfish in stratum h is the sum of discard weight over all trips divided by sum of kept weights over all trips:
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where dih is the discards for dogfish within trip i in stratum h and kih is the kept component of the catch for all species.   Rh is the discard rate in stratum h.   The stratum weighted discard to kept ratio is obtained by weighted sum of discard ratios over all strata:
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The total discard within a strata is simply the product of the estimate discard ratio R and the total landings for the fishery defined as stratum h, i.e., Dh=RhKh.  Missing cells were imputed using averages of existing cells (the missing cells are highlighted and the average included in Table 8). For long-line, shrimp trawl, scallop dredge and mid-water trawl, the time series was used to impute the missing years.  To hindcast the discard estimates back to 1964, an average (the earliest 3 years of data) of the discards of dogfish/landings of all species were used (Table 9). 

Size and Sex Composition of Fishing Year Commercial Catch
The commercial landings and discards by fishing year were split out be sex using the pooled fishing year port samples for the landed portion and the pooled fishing year observer samples for the discards (Table 10).  For most years the sampling is adequate, however, there a few years with less than 10 samples. The Canadian landings and discards were assumed to have the same size and sex structure as the US fishery for these purposes, although in the future, the use of the Canadian length samples directly should be done. This will involve pooling across years as the Canadian sampling is more sporadic than the US sampling, although when there is sampling it has been intense.  The recreational landings and discards were also assumed to have the same size and sex structure. There is still no information on the sex composition of the recreational catch so this assumption, although can be modified using the size structure, will still use the sex-at-size information for the US commercial fishery.  The resulting landings by sex indicate that the majority of the landings of spiny dogfish have been female and that females also make up more than 50 per cent of the discards by weight (Table 11).  For some of the modeling work, the length composition data by gear type and half year were used directly as is (Table 12).
Fishery-Independent Data
Research Vessel Abundance Indices
NEFSC surveys

The Northeast Fisheries Science Center (NEFSC) has conducted both spring and autumn trawl surveys of the USA continental shelf annually since 1968.  The surveys extend from the Gulf of Maine to Cape Hatteras.  Details on the stratified random survey design and biological sampling methodology may be found in Grosslein (1969), Azarovitz (1981) and NEFSC (1995).   Sex of spiny dogfish was determined from 1968-1972 and then from 1980 to current.  Maps of the survey strata are in Figures 1-2.
Indices of relative stock biomass and abundance for spiny dogfish were calculated from NEFSC spring and autumn bottom trawl survey data.  Overall indices were de​termined using only the offshore strata (1-30, 33-40, and 61-76) in order to ob​tain longer time series (i.e., 1967-2008 the autumn survey and 1968-2009 the spring sur​vey). The autumn survey could not be extended back to 1963 because sampling of the Mid-At​lantic strata (61-76) did not begin until 1967.  Two other strata sets were also used to calculate alternative indices. An index which includes the inshore strata from Cape Cod Bay to Cape Hatteras (Inshore 1-66), but excluded the Bay of Fundy strata which may no longer be sampled in the future (Offshore 33-35) was calculated, as well as an index which included the inshore but excluded any strata (Offshore 16-18, 21-22, 29-30, 36) that straddle the Hague line (International Boundary) along with the Bay of Fundy strata.
In both the spring and the autumn surveys, there was considerable variability in the in​dices (Tables 13-18, Fig x). The three strata sets generally agree with regard to trend, with the fall survey showing the greatest difference because of the inclusion of the inshore strata which is more important in the fall.  Both seasons indicate an overall increase in abun​dance and biomass from the early 1970s through the early 90s.  From the 1990s to the early 2000s, the total index biomass declined, with greatest change occurring with females in the spring survey.  A subsequent increase occurred through 2009.  The rate of change in the autumn survey has generally been less than observed for spring but still indicates an increase in biomass at the end of the time series.  The NEFSC winter survey utilized a flat net without the large rock-hopper rollers present on Yankee 36 trawl used in the spring survey.  Average catches in the winter survey are generally 3 to 5 times greater than the other NEFSC surveys (Table 19)   Overall catches exhibit a slight downward trend but higher average catch rates are typically associated with higher SE of the estimates (Fig x).
State surveys
Abundance indices for spiny dogfish from Massachusetts spring and autumn inshore bottom trawl surveys in 1978-2008 reveal two different facets of dogfish abundance. The spring survey usually occurs before the major influx of dogfish to Massachusetts waters. Catches are low but variable.  In the fall, catches tend to be an order of magnitude larger, as much of the dogfish stock is concentrated near the Massachusetts coast (Tables 20-21).   Wide variations in availability result in highly variable survey indices.  High variability in this survey is also a reflection of the seasonal use by dogfish of the area surveyed by the State of Massachusetts. 

Swept-Area Biomass Estimates
Estimates of minimum stock biomass were determined from the NEFSC spring survey catches. Mean numbers per tow by sex and 1-cm length class were converted to average weights using a length-weight regression (females:  W = exp (-15.0251) * L3.606935; males:  W = exp (-13.002) * L3.097787). These average weights were then multiplied by the total survey area (64,207 n mi2) and divided by the average area swept by a 30-minute trawl haul (0.01 n mi2). Three size cat​egories were defined (<=35 cm, 36-79 cm, and >=80 cm) which approximately cor​respond to new recruits, males and immature females, and mature females, respectively (Table 22).  
Stock Synthesis Models

Many variations of the data inputs and parameter setups were used to try and build a model that resembled the previous assessment. To start, the calendar year landings and discards, sexes combined, were input as two separate fleets from 1982-2008, the spring survey total biomass index was used to tune the survey. The length composition data for the landings was taken from the combined gear port samples and the discards from the combined gear observer samples. The growth used in most of the synthesis runs was taken from Nammack et al, 1985 as were the length-weight parameters. 
The different combinations of the parameters for these runs are summarized in Table 23 and results in Tables 24-26.  Runs 1-10 did not match the survey data trend in any way. An example is given in Figure 3. When extra variance was allowed for the initial discards in Run 11, the fit was somewhat better (Figure 4) or at least the trend wasn’t completely in the opposite direction. The next big change was when the maximum age was changed from 50 to 40 years (Run 14). The total likelihood decreases dramatically with a reduced number of ages (Table 25).
Since most of the signal in the survey has been for mature females, an attempt was made to use the index of SSB from the survey as a separate index (Run 17, Table 26). The fit to the overall survey was still not very good (Figure 5) but the fit to the SSB index was very good (Figure 6). Since this model seemed to improve some things, a decision was made to split the survey into male and female components so as to not use the same data twice. Before that was done, the move was made to fishing year catch (Table 27). Run FY1 has survey data from 1983-2009 and is set to the end of the year (March-April) and is comparable to Run 21. These were also the set of runs in which the Campana growth parameters were used, but the overall fit and the fit to the length compositions were not as good (Table 28), so the Nammack growth parameters will be used for the rest of the models.
Once the survey data were split into male and females (Figures 7 and 8), an attempt was made to estimate the growth parameters one a time to see if that improved the fits (Table 29).  Estimating Linf actually gave the lowest likelihood of this set of model runs, however, the estimates of SSB of 300,000,000 mt were highly infeasible and the estimates of Linf were very low. Estimating K, on the other hand, improved the fit of the commercial length composition data and still gave feasible results with slightly low values of K. 
The next set of exploratory runs used various stock-recruitment relationships with steepness fixed and estimated. None really improved anything. A final run using this data was to estimate M. The estimates were in the bounds where we expect them (Table 30).

After a great deal of discussion, it was decided to try a female only model. This involved estimating catch by sex, so for the first set of runs (Table 31), the calendar year data were used through 2005. The fit to the survey was better, however, catchability was calculated to be above three (Table 32), so some runs were tried with fixing q and putting a prior on q. It was found that the model was sensitive to starting parameters and the corresponding CVs and therefore, the estimate of q did not move much from the starting value.  It was then discovered that there was a bound on the steepness for the Ricker curve that was unnecessary. 
The final set of model formulations uses the female fishing year catch, a Ricker SR with the steepness parameter free to move above one, estimating variance at size, a strong prior on catchability based on some HB Bigelow assumptions, M = 0.092, Nammack growth parameters, and random walk on L50 for both the landings and discard selectivity. The difference in runs is the lambda given to the survey trend (Table 33). The run that has no weighting will be considered the Base run and the resulting figures are in Appendix 1.
Future runs include extending the time series back to 1962 by making an assumption of proportion female in the historical catch, a US only model, another attempt at including males, and creating a recruitment index to try to match the survey length composition. These may be done by next week. Longer term plans include putting the discards in the discard portion of stock synthesis instead of a separate fleet, splitting the landings and discards into separate fleets to include the Canadian length data, two season model, and a two area model using the existing tagging data.

 Table 1.  Total calendar year spiny dogfish commercial landings (mt, live).

	
	
	Commercial Landings
	

	Year
	US
	Canada
	DWF
	Total

	1962
	235
	
	
	235

	1963
	610
	
	1
	611

	1964
	730
	
	16
	746

	1965
	488
	9
	198
	695

	1966
	578
	39
	9389
	10006

	1967
	278
	
	2436
	2714

	1968
	158
	
	4404
	4562

	1969
	113
	
	9190
	9303

	1970
	106
	19
	5640
	5765

	1971
	73
	4
	11566
	11643

	1972
	69
	3
	23991
	24063

	1973
	89
	20
	18793
	18902

	1974
	127
	36
	24513
	24676

	1975
	147
	1
	22523
	22671

	1976
	550
	3
	16788
	17341

	1977
	931
	1
	7199
	8131

	1978
	828
	84
	622
	1534

	1979
	4753
	1331
	187
	6271

	1980
	4085
	660
	599
	5344

	1981
	6865
	564
	974
	8403

	1982
	5411
	389
	364
	6164

	1983
	4897
	
	464
	5361

	1984
	4450
	2
	391
	4843

	1985
	4028
	13
	1012
	5053

	1986
	2748
	20
	368
	3136

	1987
	2703
	281
	139
	3123

	1988
	3105
	1
	647
	3753

	1989
	4492
	167
	256
	4915

	1990
	14731
	1309
	393
	16433

	1991
	13177
	307
	234
	13718

	1992
	16858
	868
	67
	17793

	1993
	20643
	1435
	27
	22105

	1994
	18798
	1820
	2
	20620

	1995
	22578
	956
	14
	23548

	1996
	27136
	431
	236
	27803

	1997
	18351
	446
	214
	19011

	1998
	20628
	1055
	607
	22290

	1999
	14855
	2091
	554
	17500

	2000
	9257
	2741
	402
	12400

	2001
	2294
	3820
	677
	6791

	2002
	2199
	3584
	474
	6257

	2003
	1170
	1302
	643
	3115

	2004
	982
	2362
	330
	3674

	2005
	1147
	2270
	330
	3747

	2006
	2249
	2439
	
	4688

	2007
	3503
	2384
	
	5887

	2008
	4108
	1572
	 
	5681


Table 2.  Estimates if calendar year recreational landings and discards using 2.5 kg per fish to calculate biomass from numbers.  An estimate of 0.25 was used for discard mortality.

	Year
	Landings
	Discards
	Dead Discards

	1981
	1493
	296
	74

	1982
	70
	349
	87

	1983
	67
	540
	135

	1984
	91
	424
	106

	1985
	89
	964
	241

	1986
	182
	1187
	297

	1987
	306
	1056
	264

	1988
	359
	876
	219

	1989
	418
	1344
	336

	1990
	179
	1170
	293

	1991
	131
	1350
	337

	1992
	215
	1019
	255

	1993
	120
	1110
	278

	1994
	155
	968
	242

	1995
	68
	654
	163

	1996
	25
	329
	82

	1997
	66
	837
	209

	1998
	39
	610
	152

	1999
	53
	532
	133

	2000
	5
	685
	171

	2001
	28
	2099
	525

	2002
	205
	1673
	418

	2003
	40
	2987
	747

	2004
	105
	3490
	873

	2005
	45
	3509
	877

	2006
	94
	3840
	960

	2007
	84
	4300
	1075

	2008
	232
	3115
	779


Table 3.  Total calendar year spiny dogfish commercial discards (mt, live).  To estimate dead discards, mortality rates of 0.5 and 0.3 were applied to otter trawl and gill net respectively.

	 
	United States Total Discards
	 
	United States Dead Discards

	Year
	Otter Trawl
	Gill Net
	Total
	 
	Otter Trawl
	Gill Net
	Total

	1964
	51716
	380
	52096
	
	25858
	114
	25972

	1965
	50908
	345
	51252
	
	25454
	103
	25557

	1966
	48730
	531
	49261
	
	24365
	159
	24524

	1967
	44018
	516
	44534
	
	22009
	155
	22164

	1968
	42748
	713
	43460
	
	21374
	214
	21588

	1969
	39654
	500
	40154
	
	19827
	150
	19977

	1970
	36403
	456
	36859
	
	18201
	137
	18338

	1971
	33024
	489
	33513
	
	16512
	147
	16659

	1972
	28643
	795
	29438
	
	14322
	238
	14560

	1973
	28492
	829
	29320
	
	14246
	249
	14494

	1974
	26215
	1394
	27609
	
	13108
	418
	13526

	1975
	23196
	1557
	24753
	
	11598
	467
	12065

	1976
	24651
	2363
	27014
	
	12326
	709
	13034

	1977
	28582
	3187
	31769
	
	14291
	956
	15247

	1978
	33827
	4299
	38125
	
	16913
	1290
	18203

	1979
	35580
	4037
	39617
	
	17790
	1211
	19001

	1980
	38622
	5540
	44162
	
	19311
	1662
	20973

	1981
	36360
	5360
	41720
	
	18180
	1608
	19788

	1982
	42910
	4454
	47364
	
	21455
	1336
	22791

	1983
	42188
	4042
	46230
	
	21094
	1213
	22307

	1984
	39625
	4918
	44543
	
	19813
	1475
	21288

	1985
	33354
	4539
	37893
	
	16677
	1362
	18039

	1986
	31745
	4883
	36628
	
	15873
	1465
	17337

	1987
	29050
	4864
	33914
	
	14525
	1459
	15984

	1988
	28951
	5132
	34083
	
	14476
	1540
	16015

	1989
	28286
	5360
	33646
	
	14143
	1608
	15751

	1990
	34242
	6062
	40304
	
	17121
	1819
	18940

	1991
	19322
	11030
	30352
	
	9661
	3309
	12970

	1992
	32617
	5953
	38570
	
	16309
	1786
	18094

	1993
	17284
	9814
	27098
	
	8642
	2944
	11586

	1994
	13908
	2887
	16795
	
	6954
	866
	7820

	1995
	16997
	6731
	23728
	
	8499
	2019
	10518

	1996
	9402
	3890
	13292
	
	4701
	1167
	5868

	1997
	6704
	2326
	9030
	
	3352
	698
	4050

	1998
	5268
	1965
	7233
	
	2634
	590
	3224

	1999
	7685
	2005
	9690
	
	3843
	602
	4444

	2000
	2728
	4684
	7412
	
	1364
	1405
	2769

	2001
	4919
	7204
	12123
	
	2460
	2161
	4621

	2002
	5540
	4997
	10537
	
	2770
	1499
	4269

	2003
	3853
	5413
	9266
	
	1927
	1624
	3550

	2004
	8299
	4031
	12330
	
	4150
	1209
	5359

	2005
	7515
	3338
	10853
	
	3758
	1001
	4759

	2006
	7773
	3369
	11142
	
	3886
	1011
	4897

	2007
	8115
	5133
	13248
	
	4058
	1540
	5597

	2008
	5344
	4864
	10208
	 
	2672
	1459
	4131


Table 4. Calendar year catch of spiny dogfish by sex from 1982-2005.

	
	Females
	
	Males
	

	Year
	Landings
	Discards
	Landings
	Discards

	1982
	6613.5
	13164
	114
	9627

	1983
	5360.5
	12854
	0
	9452

	1984
	4833.8
	12366
	11.6
	8922

	1985
	5027
	10513
	26.1
	7526

	1986
	3068.2
	10153
	68.4
	7184

	1987
	3100.7
	9394
	21.6
	6590

	1988
	3744.7
	9437
	7.3
	6579

	1989
	4854.8
	9310
	59.2
	6441

	1990
	16378.1
	11159
	61.9
	7781

	1991
	12878.6
	8280
	824.4
	4690

	1992
	17721.5
	10551
	32.5
	7544

	1993
	21908
	7330
	173
	4257

	1994
	20534.7
	3697
	266.3
	4123

	1995
	23536
	7286
	137
	3232

	1996
	23213.2
	3587
	4679.8
	2281

	1997
	12070.4
	2115
	6941.6
	1935

	1998
	21059.6
	1908
	1254.4
	1315

	1999
	14798.7
	3345
	3082.3
	1099

	2000
	11792.2
	1976
	543.8
	793

	2001
	6483.7
	4008
	242.3
	613

	2002
	5954.3
	3629
	114.7
	641

	2003
	3053.9
	2855
	63.1
	696

	2004
	3623.7
	3971
	26.3
	1388

	2005
	2491.6
	3572
	488.4
	1187


Table 5. Number of trips sampled and number of fish measured by calendar year.  The data for landings are from port samples only.

	
	Landings
	
	Discards
	

	Year
	Trips
	Fish
	Trips
	Fish

	1982
	7
	704
	
	

	1983
	6
	610
	
	

	1984
	13
	1508
	
	

	1985
	13
	1678
	
	

	1986
	13
	1461
	
	

	1987
	15
	2031
	
	

	1988
	15
	1771
	
	

	1989
	11
	1410
	5
	318

	1990
	18
	2249
	5
	473

	1991
	14
	1795
	20
	1514

	1992
	25
	3322
	43
	1400

	1993
	21
	2948
	13
	260

	1994
	15
	2272
	43
	1236

	1995
	14
	2291
	84
	5219

	1996
	13
	2213
	79
	3372

	1997
	5
	917
	91
	2960

	1998
	6
	751
	52
	2926

	1999
	4
	404
	41
	1956

	2000
	23
	2797
	62
	2140

	2001
	6
	646
	100
	3960

	2002
	5
	395
	208
	8025

	2003
	12
	1312
	463
	18381

	2004
	14
	1263
	1021
	41506

	2005
	31
	2897
	755
	21737

	2006
	48
	4857
	372
	12317

	2007
	39
	3392
	419
	15398

	2008
	41
	3161
	362
	10818


Table 6. Commercial landings of spiny dogfish by fishing period from 1969-2008.

	
	
	
	
	Commercial
	
	
	Recreational 

	
	
	Longline
	Otter Trawl
	Gillnet
	Other Gear
	US Foreign
	Canadian Foreign
	Landings
	Discards

	1969
	January-October(10 mon)
	1.1
	88.4
	6.4
	16.6
	7978.3
	342.7
	
	

	1969
	November-April
	0.8
	
	
	
	1481.3
	38.7
	
	

	1970
	May-October
	1.0
	80.5
	12.4
	11.0
	2414.4
	510.6
	
	

	1970
	November-April
	0.7
	
	
	
	5906.5
	496.5
	
	

	1971
	May-October
	
	53.0
	4.1
	16.1
	3388.5
	430.5
	
	

	1971
	November-April
	
	
	
	
	13644.7
	1781.3
	
	

	1972
	May-October
	0.6
	53.5
	0.7
	14.4
	7193.0
	3133.0
	
	

	1972
	November-April
	
	
	
	
	7639.4
	1518.6
	
	

	1973
	May-October
	0.5
	70.3
	3.6
	5.8
	4966.7
	4522.3
	
	

	1973
	November-April
	0.1
	11.5
	2.7
	
	10103.2
	2383.8
	
	

	1974
	May-October
	1.9
	66.9
	9.9
	34.9
	4438.8
	6695.2
	
	

	1974
	November-April
	0.0
	7.2
	1.3
	
	10226.5
	3801.5
	
	

	1975
	May-October
	0.3
	26.3
	2.0
	42.8
	5118.3
	4292.7
	
	

	1975
	November-April
	0.0
	63.2
	12.5
	
	9045.1
	2964.9
	
	

	1976
	May-October
	5.1
	68.7
	438.4
	34.5
	1924.1
	3004.9
	
	

	1976
	November-April
	0.1
	2.9
	
	
	4857.7
	936.3
	
	

	1977
	May-October
	2.7
	100.9
	798.9
	27.2
	1249.7
	727.3
	
	

	1977
	November-April
	0.1
	1.7
	
	
	567.0
	18.0
	
	

	1978
	May-October
	3.4
	101.5
	675.3
	16.6
	14.9
	16.1
	
	

	1978
	November-April
	
	1.5
	11.6
	
	172.2
	7.8
	
	

	1979
	May-October
	17.3
	2723.2
	1170.1
	17.5
	
	30.0
	
	

	1979
	November-April
	1.0
	919.9
	29.8
	
	140.9
	74.2
	
	

	1980
	May-October
	11.5
	3138.3
	638.2
	0.1
	
	293.0
	
	

	1980
	November-April
	1.0
	106.4
	0.1
	64.9
	243.6
	66.8
	
	

	1981
	May-October
	
	5474.0
	567.8
	8.7
	22.0
	491.0
	
	

	1981
	November-April
	
	119.6
	1.1
	
	537.7
	24.6
	
	

	1982
	May-October
	2.9
	3878.0
	319.2
	20.8
	4.0
	27.0
	63.6
	64

	1982
	November-April
	
	292.3
	0.0
	1.8
	51.3
	150.5
	22.7
	164


Table 6. cont.

	
	
	
	
	Commercial
	
	
	Recreational 

	
	
	Longline
	Otter Trawl
	Gillnet
	Other Gear
	US Foreign
	Canadian Foreign
	Landings
	Discards

	1983
	May-October
	0.2
	2811.4
	230.1
	4.4
	1.7
	232.6
	48.5
	128

	1983
	November-April
	
	459.7
	1293.9
	
	63.2
	5.7
	0.9
	224

	1984
	May-October
	0.9
	2368.7
	1954.9
	7.9
	
	307.0
	78.8
	129

	1984
	November-April
	
	0.1
	
	0.1
	273.0
	33.1
	11.4
	147

	1985
	May-October
	158.7
	2622.6
	1017.4
	7.3
	28.1
	378.9
	32.1
	385

	1985
	November-April
	
	151.2
	8.2
	0.2
	122.0
	21.0
	67.5
	281

	1986
	May-October
	
	1124.7
	1462.1
	9.0
	
	216.0
	145.7
	627

	1986
	November-April
	2.6
	81.2
	0.1
	8.1
	2.0
	1.0
	49.8
	113

	1987
	May-October
	7.8
	1814.3
	677.8
	32.6
	5.0
	93.0
	165.2
	559

	1987
	November-April
	
	30.9
	137.2
	0.1
	68.0
	275.0
	91.1
	148

	1988
	May-October
	4.7
	1588.7
	1495.1
	8.9
	
	272.0
	310.0
	551

	1988
	November-April
	
	6.7
	23.4
	0.1
	21.0
	96.0
	161.0
	137

	1989
	May-October
	138.2
	471.5
	3789.4
	20.4
	
	68.0
	281.6
	481

	1989
	November-April
	4.1
	971.9
	174.4
	0.4
	
	108.0
	51.9
	319

	1990
	May-October
	12.7
	3906.5
	6696.0
	3.0
	
	276.0
	76.7
	295

	1990
	November-April
	1.9
	4541.5
	3193.9
	18.4
	
	99.0
	45.7
	469

	1991
	May-October
	28.1
	1751.9
	3647.8
	4.8
	
	107.0
	44.2
	428

	1991
	November-April
	1.4
	2536.7
	6412.6
	1.4
	
	45.0
	34.0
	466

	1992
	May-October
	9.0
	2430.6
	5391.5
	248.5
	
	
	103.5
	447

	1992
	November-April
	2.2
	1013.1
	6505.4
	4.5
	
	27.0
	39.0
	148

	1993
	May-October
	248.5
	4405.7
	9312.5
	17.5
	
	
	76.0
	575

	1993
	November-April
	41.9
	809.9
	6453.4
	5.8
	
	
	34.7
	169

	1994
	May-October
	808.4
	2155.6
	9524.4
	118.7
	
	
	86.0
	383

	1994
	November-April
	31.4
	812.7
	5243.3
	68.7
	
	
	22.7
	257

	1995
	May-October
	1511.0
	1144.9
	11479.6
	195.5
	
	
	28.6
	269

	1995
	November-April
	269.9
	1333.4
	8985.9
	106.9
	
	
	24.7
	123

	1996
	May-October
	1354.8
	1562.0
	10348.8
	87.3
	
	
	11.7
	199

	1996
	November-April
	202.5
	1401.0
	11535.3
	39.4
	
	
	9.1
	18

	1997
	May-October
	1223.5
	1062.5
	7999.5
	43.6
	
	
	12.3
	342

	1997
	November-April
	166.6
	382.5
	7219.2
	11.9
	
	
	36.3
	219

	1998
	May-October
	1082.0
	1465.4
	10183.8
	55.5
	
	
	13.4
	305

	1998
	November-April
	544.8
	1839.0
	6937.8
	193.8
	
	
	18.6
	142


Table 6. Cont.

	
	
	
	
	Commercial
	
	
	Recreational 

	
	
	Longline
	Otter Trawl
	Gillnet
	Other Gear
	US Foreign
	Canadian Foreign
	Landings
	Discards

	2000
	May-October
	1761.9
	148.0
	1528.7
	69.4
	
	
	2.2
	401

	2000
	November-April
	
	7.6
	199.2
	0.0
	
	
	8.3
	46

	2001
	May-October
	718.4
	200.6
	272.2
	9.6
	
	
	8.9
	1149

	2001
	November-April
	593.9
	38.9
	463.6
	14.8
	
	
	3.5
	280

	2002
	May-October
	687.9
	129.4
	557.1
	15.6
	
	
	123.8
	928

	2002
	November-April
	358.0
	112.6
	290.9
	14.6
	
	
	1.1
	83

	2003
	May-October
	645.1
	10.8
	366.5
	77.4
	
	
	19.4
	1633

	2003
	November-April
	
	31.1
	379.0
	0.0
	
	
	2.7
	420

	2004
	May-October
	20.1
	92.7
	344.3
	41.4
	
	
	53.4
	1998

	2004
	November-April
	5.8
	55.7
	137.3
	11.2
	
	
	11.0
	197

	2005
	May-October
	41.8
	180.3
	585.4
	131.3
	
	
	19.0
	2073

	2005
	November-April
	14.2
	91.8
	120.3
	15.3
	10.0
	
	11.6
	305

	2006
	May-October
	17.1
	269.5
	691.2
	141.8
	
	
	60.5
	1724

	2006
	November-April
	118.6
	171.8
	1523.9
	222.8
	
	
	6.8
	770

	2007
	May-October
	166.6
	204.6
	971.1
	515.0
	
	
	47.8
	2382

	2007
	November-April
	
	2.9
	1067.8
	175.1
	
	
	24.4
	369

	2008
	May-October
	265.2
	271.5
	1521.0
	426.6
	
	
	120.6
	1465

	2008
	November-April
	
	1.3
	1402.7
	184.3
	
	
	42.4
	476


Table 7. Numbers of fish sampled in the recreational fishery.

	
	Landings
	Discards

	1982
	12
	 

	1983
	4
	 

	1984
	8
	 

	1985
	14
	 

	1986
	14
	 

	1987
	7
	 

	1988
	102
	 

	1989
	57
	 

	1990
	56
	 

	1991
	33
	All years

	1992
	97
	2003-2008

	1993
	50
	 

	1994
	21
	 

	1995
	13
	 

	1996
	19
	 

	1997
	29
	 

	1998
	24
	 

	1999
	6
	 

	2000
	2
	 

	2001
	39
	 

	2002
	9
	 

	2003
	16
	2

	2004
	121
	5944

	2005
	97
	6006

	2006
	98
	5298

	2007
	85
	3535

	2008
	249
	3935


Table 8. Number of tows, trips, D/K ratio, estimated discards and CV by gear type and half year from 1989-2008.

	
	
	
	
	May 1 -October 31
	
	
	
	
	
	November 1-April 30
	
	
	Grand Total

	YEAR
	Data
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	

	1989
	Obs Tows
	
	1175
	13
	245
	
	
	1433
	
	
	837
	85
	338
	
	
	1260
	2693

	
	Obs Trips
	
	120
	4
	71
	
	
	195
	
	
	61
	34
	81
	
	
	176
	371

	
	D/K
	2.36
	0.11
	0.02
	0.36
	10.20
	5.46
	0.49
	
	4.50
	0.22
	0.00
	0.20
	10.14
	5.63
	
	

	
	Discards
	1075
	7242
	4
	6264
	8916
	0
	23501
	
	237
	15100
	1
	1472
	243
	0
	17053
	40554

	
	CV
	
	0.27
	0.13
	0.24
	
	
	0.63
	
	
	0.38
	0.99
	0.75
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1990
	Obs Tows
	
	666
	11
	351
	
	
	1028
	
	11
	1018
	139
	233
	
	
	1401
	2429

	
	Obs Trips
	
	66
	2
	83
	
	
	151
	
	1
	84
	45
	54
	
	
	184
	335

	
	D/K
	2.36
	0.15
	0.00
	0.19
	10.20
	5.46
	0.35
	
	0.00
	0.18
	0.00
	0.07
	10.14
	5.63
	
	

	
	Discards
	944
	12987
	0
	3729
	94
	0
	17754
	
	0
	15410
	0
	605
	291
	4
	16311
	34065

	
	CV
	
	0.58
	
	0.34
	
	
	0.92
	
	
	0.30
	0.61
	0.50
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1991
	Obs Tows
	21
	1300
	21
	3469
	
	54
	4865
	
	214
	2087
	254
	1377
	425
	9
	4366
	9231

	
	Obs Trips
	4
	120
	5
	757
	
	4
	890
	
	42
	151
	84
	363
	6
	1
	647
	1537

	
	D/K
	1.10
	0.06
	0.00
	0.59
	10.20
	0.00
	1.75
	
	0.26
	0.29
	0.00
	0.14
	0.01
	0.01
	
	

	
	Discards
	1924
	4931
	0
	10425
	83
	0
	17362
	
	697
	23368
	2
	1134
	354
	4
	25560
	42922

	
	CV
	0.77
	0.37
	
	0.11
	
	1.20
	2.45
	
	0.21
	0.28
	0.84
	0.30
	0.59
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1992
	Obs Tows
	14
	770
	2
	2898
	799
	25
	4508
	
	4
	754
	268
	1453
	1418
	21
	3918
	8426

	
	Obs Trips
	2
	63
	1
	774
	7
	3
	850
	
	3
	58
	84
	378
	14
	6
	543
	1393

	
	D/K
	0.17
	0.16
	0.00
	0.33
	0.00
	0.00
	0.66
	
	0.00
	0.15
	0.00
	0.13
	0.01
	0.00
	0.30
	0.95

	
	Discards
	432
	12984
	0
	6181
	209
	0
	19807
	
	0
	10250
	0
	1048
	515
	0
	11813
	31620

	
	CV
	0.62
	0.44
	
	0.11
	0.45
	
	1.62
	
	
	0.26
	
	0.37
	0.45
	
	1.08
	2.70


Table 8. Cont.

	
	
	
	
	May 1 -October 31
	
	
	
	
	
	November 1-April 30
	
	
	Grand Total

	YEAR
	Data
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	

	1993
	Obs Tows
	1
	603
	
	1801
	1333
	91
	3829
	
	2
	1175
	232
	1172
	1136
	6
	3723
	7552

	
	Obs Trips
	1
	44
	
	440
	8
	17
	510
	
	2
	63
	75
	321
	12
	1
	474
	984

	
	D/K
	0.00
	0.07
	2.42
	0.32
	0.00
	0.00
	0.39
	
	0.00
	0.16
	0.00
	0.07
	0.02
	0.00
	0.24
	0.63

	
	Discards
	0
	5300
	0
	7485
	26
	0
	12812
	
	0
	9904
	0
	584
	442
	1
	10931
	23743

	
	CV
	
	0.48
	
	0.19
	0.47
	0.93
	2.07
	
	
	0.30
	
	0.19
	0.35
	
	0.85
	2.92

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1994
	Obs Tows
	
	391
	
	961
	1083
	155
	2590
	
	1
	1448
	193
	1623
	2051
	32
	5348
	7938

	
	Obs Trips
	
	24
	
	166
	8
	24
	222
	
	1
	67
	70
	303
	18
	6
	465
	687

	
	D/K
	2.36
	0.05
	2.42
	0.04
	0.00
	0.00
	0.09
	
	
	0.14
	0.00
	0.09
	0.01
	0.00
	0.24
	0.32

	
	Discards
	2613
	3388
	0
	970
	37
	0
	7008
	
	0
	7966
	0
	655
	305
	0
	8926
	15934

	
	CV
	
	0.49
	
	0.27
	0.69
	
	1.45
	
	
	0.32
	
	0.09
	0.44
	
	0.85
	2.30

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1995
	Obs Tows
	
	1051
	
	1341
	894
	218
	3504
	
	
	1032
	96
	1356
	1878
	7
	4369
	7873

	
	Obs Trips
	
	138
	
	227
	9
	36
	410
	
	
	74
	34
	277
	19
	1
	405
	815

	
	D/K
	2.36
	0.06
	2.42
	0.12
	0.00
	0.00
	0.19
	
	4.50
	0.18
	0.00
	0.06
	0.00
	0.00
	0.25
	0.44

	
	Discards
	2718
	3753
	1
	3166
	133
	3
	9774
	
	512
	10923
	0
	713
	106
	0
	12255
	22028

	
	CV
	
	0.31
	
	0.35
	0.44
	0.55
	1.65
	
	
	0.33
	
	0.20
	0.43
	
	0.96
	2.61

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1996
	Obs Tows
	
	1047
	16
	1110
	2179
	
	4352
	
	
	1025
	76
	1217
	1777
	
	4095
	8447

	
	Obs Trips
	
	136
	5
	180
	17
	
	338
	
	
	95
	22
	255
	18
	
	390
	728

	
	D/K
	2.36
	0.02
	0.00
	0.04
	0.00
	5.46
	0.06
	
	4.50
	0.10
	0.00
	0.08
	0.01
	5.63
	0.19
	0.25

	
	Discards
	2300
	1667
	0
	911
	56
	52
	4986
	
	526
	5825
	0
	1503
	158
	72
	8084
	13071

	
	CV
	
	0.49
	
	0.40
	0.67
	
	1.57
	
	
	0.35
	
	0.25
	0.30
	
	0.91
	2.48


Table 8. Cont.

	
	
	
	
	May 1 -October 31
	
	
	
	
	
	November 1-April 30
	
	
	Grand Total

	YEAR
	Data
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	

	1997
	Obs Tows
	
	636
	
	761
	2030
	
	3427
	
	
	490
	
	1273
	403
	
	2166
	5593

	
	Obs Trips
	
	44
	
	143
	14
	
	201
	
	
	35
	
	267
	4
	
	306
	507

	
	D/K
	2.36
	0.01
	2.42
	0.03
	0.00
	5.46
	0.04
	
	4.50
	0.06
	1.02
	0.03
	0.01
	5.63
	0.09
	0.13

	
	Discards
	2628
	338
	5
	647
	76
	57
	3751
	
	610
	3798
	369
	597
	108
	56
	5537
	9289

	
	CV
	
	0.59
	
	0.34
	0.38
	
	1.30
	
	
	0.51
	
	0.13
	0.60
	
	1.24
	2.54

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1998
	Obs Tows
	1
	188
	
	682
	1152
	
	2023
	
	
	412
	
	499
	535
	3
	1449
	3472

	
	Obs Trips
	1
	16
	
	132
	18
	
	167
	
	
	44
	
	109
	6
	1
	160
	327

	
	D/K
	0.00
	0.01
	2.42
	0.05
	0.00
	5.46
	0.06
	
	4.50
	0.03
	1.02
	0.03
	0.00
	0.00
	0.06
	0.12

	
	Discards
	0
	608
	2
	1262
	56
	68
	1996
	
	487
	1940
	0
	559
	113
	0
	3100
	5095

	
	CV
	
	0.93
	
	0.34
	0.51
	
	1.78
	
	
	0.62
	
	0.21
	1.01
	
	1.84
	3.62

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1999
	Obs Tows
	
	550
	
	563
	1391
	3
	2507
	
	
	1031
	
	436
	1087
	15
	2569
	5076

	
	Obs Trips
	
	63
	
	103
	23
	2
	191
	
	
	98
	
	96
	16
	10
	220
	411

	
	D/K
	2.36
	0.04
	2.42
	0.08
	0.00
	0.00
	0.12
	
	4.50
	0.03
	1.02
	0.03
	0.00
	0.00
	0.06
	0.18

	
	Discards
	2217
	2012
	4
	1631
	11
	0
	5876
	
	286
	1577
	0
	571
	21
	4
	2458
	8334

	
	CV
	
	0.50
	
	0.26
	0.63
	
	1.40
	
	
	0.42
	
	0.36
	0.65
	0.41
	1.83
	3.23

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2000
	Obs Tows
	
	962
	
	520
	7884
	5
	9371
	
	
	1042
	8
	520
	2519
	
	4089
	13460

	
	Obs Trips
	
	134
	
	118
	194
	3
	449
	
	
	102
	3
	104
	72
	
	281
	730

	
	D/K
	2.36
	0.01
	2.42
	0.26
	0.00
	0.01
	0.28
	
	4.50
	0.01
	0.00
	0.23
	0.00
	5.63
	0.24
	0.53

	
	Discards
	2199
	599
	5
	4708
	3
	248
	7761
	
	263
	817
	0
	3141
	8
	79
	4308
	12069

	
	CV
	
	0.48
	
	0.41
	0.30
	0.94
	2.13
	
	
	0.33
	
	0.31
	0.49
	
	1.13
	3.26


Table 8. Cont.

	
	
	
	
	May 1 -October 31
	
	
	
	
	
	November 1-April 30
	
	
	Grand Total

	YEAR
	Data
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	

	2001
	Obs Tows
	
	1278
	
	380
	4306
	2
	5966
	
	
	1054
	
	341
	2318
	1
	3714
	9680

	
	Obs Trips
	
	201
	
	82
	72
	1
	356
	
	
	112
	
	64
	33
	1
	210
	566

	
	D/K
	2.36
	0.03
	2.42
	0.27
	0.00
	0.00
	0.30
	
	4.50
	0.04
	1.02
	0.19
	0.00
	0.01
	0.24
	0.53

	
	Discards
	1701
	1456
	1
	4446
	7
	0
	7612
	
	493
	2626
	0
	3098
	53
	436
	6706
	14318

	
	CV
	
	0.32
	
	0.36
	0.32
	
	0.99
	
	
	0.32
	
	0.46
	0.29
	
	1.07
	2.07

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2002
	Obs Tows
	29
	2691
	6
	430
	4157
	
	7313
	
	80
	3254
	39
	232
	3038
	8
	6651
	13964

	
	Obs Trips
	6
	291
	2
	108
	61
	
	468
	
	20
	282
	15
	72
	54
	4
	447
	915

	
	D/K
	5.48
	0.04
	0.00
	0.33
	0.00
	5.46
	5.85
	
	0.18
	0.03
	0.00
	0.07
	0.00
	0.00
	0.29
	6.14

	
	Discards
	8518
	2193
	0
	5100
	19
	62
	15891
	
	239
	1865
	0
	1115
	78
	78
	3376
	19267

	
	CV
	0.83
	0.23
	
	0.19
	0.34
	
	1.59
	
	0.78
	0.17
	1.01
	0.61
	0.23
	0.48
	3.27
	4.86

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2003
	Obs Tows
	4
	2973
	
	1500
	5129
	26
	9632
	
	30
	3717
	44
	949
	3979
	37
	8756
	18388

	
	Obs Trips
	2
	290
	
	361
	71
	10
	734
	
	9
	318
	12
	235
	57
	21
	652
	1386

	
	D/K
	0.00
	0.02
	2.42
	0.33
	0.00
	0.00
	0.35
	
	0.29
	0.04
	0.00
	0.15
	0.00
	0.00
	0.48
	0.83

	
	Discards
	0
	874
	1
	6359
	34
	46
	7313
	
	301
	2601
	0
	2995
	74
	71
	6041
	13354

	
	CV
	
	0.30
	
	0.13
	0.28
	0.80
	1.52
	
	1.04
	0.17
	1.01
	0.27
	0.24
	0.16
	2.88
	4.40

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2004
	Obs Tows
	66
	4158
	12
	2855
	9450
	106
	16647
	
	704
	11464
	47
	1624
	6921
	71
	20831
	37478

	
	Obs Trips
	12
	591
	1
	636
	180
	62
	1482
	
	159
	862
	17
	452
	156
	44
	1690
	3172

	
	D/K
	0.13
	0.02
	0.00
	0.28
	0.00
	0.01
	0.44
	
	0.39
	0.04
	0.00
	0.33
	0.00
	0.01
	0.76
	1.20

	
	Discards
	191
	2095
	0
	4963
	27
	224
	7500
	
	1287
	2076
	0
	4305
	47
	331
	8047
	15547

	
	CV
	0.80
	0.17
	
	0.09
	0.21
	0.26
	1.54
	
	0.11
	0.13
	0.61
	0.16
	0.17
	0.28
	1.46
	3.00


Table 8. Cont.

	
	
	
	
	May 1 -October 31
	
	
	
	
	
	November 1-April 30
	
	
	Grand Total

	YEAR
	Data
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	
	LL
	OT
	Shrimp
	SGN
	Scallop
	Mid-Water
	Total
	

	2005
	Obs Tows
	617
	10471
	
	2825
	8008
	189
	22110
	
	801
	9337
	55
	1311
	1870
	126
	13500
	35610

	
	Obs Trips
	104
	978
	
	641
	210
	96
	2029
	
	169
	745
	17
	319
	59
	57
	1366
	3395

	
	D/K
	0.04
	0.04
	2.42
	0.22
	0.00
	0.00
	0.30
	
	0.17
	0.04
	0.00
	0.18
	0.00
	0.01
	0.40
	0.70

	
	Discards
	105
	1952
	0
	3786
	22
	100
	5966
	
	311
	2970
	0
	2014
	26
	418
	5739
	11704

	
	CV
	0.38
	0.17
	
	0.10
	0.33
	0.38
	1.35
	
	0.22
	0.11
	1.05
	0.13
	0.23
	0.25
	1.98
	3.34

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2006
	Obs Tows
	239
	6030
	10
	412
	5234
	25
	11950
	
	294
	4118
	68
	476
	4920
	28
	9904
	21854

	
	Obs Trips
	33
	431
	1
	103
	163
	16
	747
	
	47
	346
	17
	90
	102
	14
	616
	1363

	
	D/K
	1.17
	0.03
	0.00
	0.18
	0.00
	0.00
	1.39
	
	0.45
	0.06
	0.00
	0.33
	0.00
	0.00
	0.84
	2.22

	
	Discards
	1562
	1382
	0
	2363
	50
	279
	5636
	
	492
	2789
	2
	4435
	139
	65
	7922
	13558

	
	CV
	0.34
	0.18
	
	0.27
	0.26
	0.30
	1.34
	
	0.36
	0.15
	0.85
	0.40
	0.16
	0.51
	2.43
	3.77

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2007
	Obs Tows
	263
	7303
	
	929
	10274
	13
	18782
	
	150
	6593
	60
	667
	6902
	124
	14496
	33278

	
	Obs Trips
	52
	641
	
	211
	261
	5
	1170
	
	33
	515
	16
	129
	217
	34
	944
	2114

	
	D/K
	0.62
	0.08
	2.42
	0.14
	0.00
	0.00
	0.84
	
	0.55
	0.07
	0.00
	0.15
	0.00
	0.01
	0.78
	1.62

	
	Discards
	1020
	3037
	4
	2676
	124
	46
	6907
	
	570
	2875
	0
	2227
	163
	253
	6088
	12995

	
	CV
	0.25
	0.16
	
	0.19
	0.14
	0.95
	1.69
	
	0.57
	0.17
	
	0.21
	0.18
	0.35
	1.48
	3.17

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2008
	Obs Tows
	312
	6932
	
	873
	13754
	54
	21925
	
	211
	7170
	43
	765
	10329
	103
	18621
	40546

	
	Obs Trips
	45
	525
	
	214
	402
	21
	1207
	
	36
	646
	10
	187
	274
	44
	1197
	2404

	
	D/K
	0.19
	0.05
	2.42
	0.20
	0.00
	0.00
	0.45
	
	0.10
	0.02
	0.00
	0.03
	0.01
	0.00
	0.15
	0.60

	
	Discards
	311
	2473
	0
	3929
	58
	2
	6772
	
	93
	948
	0
	350
	206
	46
	1643
	8415

	
	CV
	0.23
	0.16
	
	0.20
	0.16
	0.40
	1.16
	
	0.33
	0.15
	0.77
	0.32
	0.14
	0.05
	1.76
	2.92


Table 9. Discard estimates by gear type and half year.  Mortality estimates of 0.25, 0.5, 0.3, and 0.75 were applied to the gear types, respectively to calculate the dead disards.

	
	
	
	Total Discards
	
	
	
	Dead Discards
	

	
	
	Longline 
	Otter trawl 
	Gill Net 
	Scallop Dredge 
	
	Longline 
	Otter trawl 
	Gill Net 
	Scallop Dredge 

	1969
	January-October(10 mon)
	1799
	32382
	459
	437
	
	450
	16191
	138
	328

	1969
	November-April
	140
	17088
	59
	37
	
	35
	8544
	18
	28

	1970
	May-October
	2330
	11127
	418
	381
	
	582
	5564
	125
	286

	1970
	November-April
	177
	15324
	73
	41
	
	44
	7662
	22
	30

	1971
	May-October
	3754
	9915
	406
	339
	
	938
	4957
	122
	254

	1971
	November-April
	224
	14467
	102
	45
	
	56
	7234
	31
	33

	1972
	May-October
	3867
	8380
	738
	285
	
	967
	4190
	221
	213

	1972
	November-April
	273
	13938
	119
	51
	
	68
	6969
	36
	38

	1973
	May-October
	3939
	8208
	615
	247
	
	985
	4104
	184
	185

	1973
	November-April
	304
	13706
	250
	42
	
	76
	6853
	75
	31

	1974
	May-October
	3415
	7389
	1119
	376
	
	854
	3695
	336
	282

	1974
	November-April
	358
	10641
	269
	48
	
	90
	5320
	81
	36

	1975
	May-October
	3904
	7227
	1304
	512
	
	976
	3614
	391
	384

	1975
	November-April
	221
	10872
	350
	89
	
	55
	5436
	105
	67

	1976
	May-October
	2501
	7679
	2190
	973
	
	625
	3840
	657
	730

	1976
	November-April
	147
	11752
	529
	139
	
	37
	5876
	159
	104

	1977
	May-October
	1727
	9087
	2521
	1459
	
	432
	4544
	756
	1094

	1977
	November-April
	310
	15779
	681
	150
	
	77
	7889
	204
	113

	1978
	May-October
	2746
	9966
	3387
	2124
	
	687
	4983
	1016
	1593

	1978
	November-April
	344
	15892
	775
	159
	
	86
	7946
	232
	119

	1979
	May-October
	3804
	10499
	3640
	2114
	
	951
	5249
	1092
	1586

	1979
	November-April
	515
	18323
	751
	167
	
	129
	9161
	225
	125

	1980
	May-October
	1811
	11736
	5133
	1952
	
	453
	5868
	1540
	1464

	1980
	November-April
	327
	18321
	1081
	135
	
	82
	9161
	324
	101

	1981
	May-October
	1236
	10497
	4989
	2300
	
	309
	5249
	1497
	1725

	1981
	November-April
	268
	18885
	844
	128
	
	67
	9442
	253
	96

	1982
	May-October
	760
	12674
	4273
	1883
	
	190
	6337
	1282
	1412

	1982
	November-April
	196
	21927
	650
	161
	
	49
	10963
	195
	121


Table 9. Cont.

	
	
	
	Total Discards
	
	
	
	Dead Discards
	

	
	
	Longline 
	Otter trawl 
	Gill Net 
	Scallop Dredge 
	
	Longline 
	Otter trawl 
	Gill Net 
	Scallop Dredge 

	1983
	May-October
	1138
	12190
	3454
	1789
	
	285
	6095
	1036
	1342

	1983
	November-April
	175
	21382
	799
	155
	
	44
	10691
	240
	116

	1984
	May-October
	451
	10829
	4437
	1487
	
	113
	5415
	1331
	1115

	1984
	November-April
	130
	19235
	854
	121
	
	32
	9618
	256
	91

	1985
	May-October
	713
	9049
	3628
	1473
	
	178
	4525
	1088
	1105

	1985
	November-April
	182
	17308
	951
	115
	
	45
	8654
	285
	86

	1986
	May-October
	659
	8477
	3554
	1888
	
	165
	4239
	1066
	1416

	1986
	November-April
	233
	16100
	969
	183
	
	58
	8050
	291
	137

	1987
	May-October
	1617
	8054
	3830
	2850
	
	404
	4027
	1149
	2137

	1987
	November-April
	279
	16709
	1070
	245
	
	70
	8354
	321
	183

	1988
	May-October
	1282
	7546
	3818
	2726
	
	320
	3773
	1145
	2044

	1988
	November-April
	211
	16580
	1301
	330
	
	53
	8290
	390
	248

	1989
	May-October
	1075
	7246
	6264
	8916
	
	269
	3623
	1879
	6687

	1989
	November-April
	237
	15102
	1472
	243
	
	59
	7551
	442
	182

	1990
	May-October
	944
	12988
	3729
	94
	
	236
	6494
	1119
	70

	1990
	November-April
	0
	15415
	605
	291
	
	0
	7707
	181
	219

	1991
	May-October
	1924
	4931
	10425
	83
	
	481
	2465
	3127
	62

	1991
	November-April
	697
	23374
	1134
	354
	
	174
	11687
	340
	266

	1992
	May-October
	432
	12984
	6181
	209
	
	108
	6492
	1854
	157

	1992
	November-April
	0
	10250
	1048
	515
	
	0
	5125
	314
	387

	1993
	May-October
	0
	5300
	7485
	26
	
	0
	2650
	2246
	20

	1993
	November-April
	0
	9905
	584
	442
	
	0
	4952
	175
	331

	1994
	May-October
	2613
	3388
	970
	37
	
	653
	1694
	291
	28

	1994
	November-April
	0
	7966
	655
	305
	
	0
	3983
	197
	229

	1995
	May-October
	2718
	3757
	3166
	133
	
	679
	1878
	950
	100

	1995
	November-April
	512
	10923
	713
	106
	
	128
	5461
	214
	80

	1996
	May-October
	2300
	1719
	911
	56
	
	575
	860
	273
	42

	1996
	November-April
	526
	5898
	1503
	158
	
	131
	2949
	451
	118

	1997
	May-October
	2628
	401
	647
	76
	
	657
	200
	194
	57

	1997
	November-April
	610
	4223
	597
	108
	
	152
	2111
	179
	81


Table 9. Cont.

	
	
	
	Total Discards
	
	
	
	Dead Discards
	

	
	
	Longline 
	Otter trawl 
	Gill Net 
	Scallop Dredge 
	
	Longline 
	Otter trawl 
	Gill Net 
	Scallop Dredge 

	1998
	May-October
	0
	678
	1262
	56
	
	0
	339
	378
	42

	1998
	November-April
	487
	1941
	559
	113
	
	122
	970
	168
	85

	1999
	May-October
	2217
	2016
	1631
	11
	
	554
	1008
	489
	9

	1999
	November-April
	286
	1581
	571
	21
	
	71
	791
	171
	15

	2000
	May-October
	2199
	852
	4708
	3
	
	550
	426
	1412
	2

	2000
	November-April
	263
	896
	3141
	8
	
	66
	448
	942
	6

	2001
	May-October
	1701
	1457
	4446
	7
	
	425
	729
	1334
	5

	2001
	November-April
	493
	3062
	3098
	53
	
	123
	1531
	929
	40

	2002
	May-October
	8518
	2255
	5100
	19
	
	2129
	1127
	1530
	14

	2002
	November-April
	239
	1944
	1115
	78
	
	60
	972
	335
	58

	2003
	May-October
	0
	921
	6359
	34
	
	0
	460
	1908
	25

	2003
	November-April
	301
	2672
	2995
	74
	
	75
	1336
	898
	55

	2004
	May-October
	191
	2320
	4963
	27
	
	48
	1160
	1489
	20

	2004
	November-April
	1287
	2407
	4305
	47
	
	322
	1204
	1292
	35

	2005
	May-October
	105
	2053
	3786
	22
	
	26
	1026
	1136
	16

	2005
	November-April
	311
	3388
	2014
	26
	
	78
	1694
	604
	19

	2006
	May-October
	1562
	1661
	2363
	50
	
	391
	830
	709
	38

	2006
	November-April
	492
	2857
	4435
	139
	
	123
	1428
	1330
	104

	2007
	May-October
	1020
	3087
	2676
	124
	
	255
	1544
	803
	93

	2007
	November-April
	570
	3128
	2227
	163
	
	142
	1564
	668
	122

	2008
	May-October
	311
	2475
	3929
	58
	
	78
	1237
	1179
	43

	2008
	November-April
	93
	994
	350
	206
	
	23
	497
	105
	154


Table 10. Number of trips and fish measured for the commercial landings and discards.

	
	Landings
	
	Discards
	

	Year
	Ntrips
	Fish
	Ntrips
	Fish

	1982
	1
	100
	
	

	1983
	2
	610
	
	

	1984
	13
	1508
	
	

	1985
	13
	1678
	
	

	1986
	13
	1461
	
	

	1987
	15
	2031
	
	

	1988
	15
	1771
	
	

	1989
	11
	1410
	3
	291

	1990
	20
	2475
	3
	212

	1991
	13
	1766
	24
	1959

	1992
	24
	3213
	40
	989

	1993
	21
	2948
	24
	529

	1994
	15
	2273
	66
	2668

	1995
	14
	2291
	69
	4557

	1996
	13
	2214
	104
	3925

	1997
	5
	919
	50
	1422

	1998
	9
	1051
	45
	2510

	1999
	11
	1129
	41
	2282

	2000
	13
	1774
	86
	3072

	2001
	6
	649
	91
	3448

	2002
	5
	398
	237
	8850

	2003
	12
	1312
	502
	20170

	2004
	16
	1263
	1086
	42654

	2005
	37
	3076
	703
	20134

	2006
	50
	4678
	321
	10462

	2007
	40
	3394
	411
	14757

	2008
	44
	3250
	364
	12012


Table 11. Total landings and discards by sex and fishing year.

	
	Females
	
	
	Males
	

	
	Landings
	Discards
	
	Landings
	Discards

	1982
	4626
	13354
	
	0
	7485

	1983
	4849
	12920
	
	0
	7319

	1984
	4359
	11786
	
	65
	7013

	1985
	3953
	10593
	
	125
	6302

	1986
	2637
	10692
	
	258
	6025

	1987
	3110
	12408
	
	88
	7179

	1988
	3557
	11089
	
	42
	6411

	1989
	5713
	15043
	
	316
	6608

	1990
	18853
	11629
	
	258
	5595

	1991
	13155
	13345
	
	1446
	6607

	1992
	16042
	10627
	
	225
	4879

	1993
	21708
	7346
	
	405
	3468

	1994
	18561
	5002
	
	1150
	2516

	1995
	24705
	6632
	
	747
	3362

	1996
	20295
	3617
	
	6339
	2067

	1997
	10365
	2647
	
	8050
	1581

	1998
	18119
	1631
	
	5092
	927

	1999
	11915
	2411
	
	4920
	1055

	2000
	4676
	3401
	
	1607
	1364

	2001
	1426
	4233
	
	4482
	1510

	2002
	4128
	5269
	
	1495
	1424

	2003
	2253
	4476
	
	565
	1216

	2004
	2968
	4993
	
	179
	1476

	2005
	2888
	4089
	
	574
	1507

	2006
	4835
	4411
	
	824
	1567

	2007
	4826
	5202
	
	725
	1559

	2008
	5268
	3071
	
	489
	1047


Table 12. Number of trips and fish measured for the commercial landings and discards by gear and half year.  The number of fish measured for the recreational landings and discards are also given.

	
	
	
	
	Commercial Landings
	
	
	
	
	
	Commercial Discards
	
	
	
	
	

	
	
	Longline
	Otter Trawl
	SGN
	
	Other
	
	
	Longline
	Otter Trawl
	SGN 
	
	Scallop Dredge
	Recreational

	Year
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Kept
	Discards

	1982
	May-October
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4
	

	1982
	November-April
	
	
	1
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	8
	

	1983
	May-October
	
	
	1
	476
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4
	

	1983
	November-April
	
	
	1
	134
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1984
	May-October
	
	
	11
	1343
	2
	165
	
	
	
	
	
	
	
	
	
	
	
	
	6
	

	1984
	November-April
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2
	

	1985
	May-October
	
	
	9
	1170
	2
	258
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1985
	November-April
	
	
	2
	250
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	14
	

	1986
	May-October
	
	
	6
	755
	6
	586
	
	
	
	
	
	
	
	
	
	
	
	
	9
	

	1986
	November-April
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	

	1987
	May-October
	
	
	12
	1573
	2
	334
	
	
	
	
	
	
	
	
	
	
	
	
	5
	

	1987
	November-April
	
	
	
	
	1
	124
	
	
	
	
	
	
	
	
	
	
	
	
	2
	

	1988
	May-October
	
	
	4
	480
	11
	1291
	
	
	
	
	
	
	
	
	
	
	
	
	57
	

	1988
	November-April
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	45
	


Table 12. Cont.

	
	
	
	
	Commercial Landings
	
	
	
	
	
	Commercial Discards
	
	
	
	
	

	
	
	Longline
	Otter Trawl
	SGN
	
	Other
	
	
	Longline
	Otter Trawl
	SGN 
	
	Scallop Dredge
	Recreational

	Year
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Kept
	Discards

	1989
	May-October
	
	
	1
	43
	12
	1544
	
	
	
	
	
	1
	30
	
	
	
	
	
	20
	

	1989
	November-April
	
	
	
	
	
	
	
	
	
	
	
	2
	261
	
	
	
	
	
	37
	

	1990
	May-October
	
	
	2
	171
	16
	1975
	
	
	
	
	
	1
	68
	1
	100
	
	
	
	14
	

	1990
	November-April
	1
	141
	4
	412
	1
	125
	
	
	
	
	
	1
	44
	
	
	
	
	
	42
	

	1991
	May-October
	
	
	1
	82
	45
	3622
	
	
	
	
	
	1
	181
	18
	1230
	
	
	
	3
	

	1991
	November-April
	
	
	4
	347
	7
	544
	
	
	
	
	
	4
	546
	1
	2
	
	
	
	30
	

	1992
	May-October
	
	
	5
	673
	32
	2651
	
	
	
	
	
	
	
	38
	951
	
	
	
	66
	

	1992
	November-April
	
	
	2
	302
	6
	483
	
	
	
	
	
	1
	4
	1
	34
	2
	24
	
	31
	

	1993
	May-October
	
	
	6
	790
	33
	3312
	
	
	
	
	
	
	
	2
	67
	1
	4
	
	19
	

	1993
	November-April
	
	
	1
	72
	13
	563
	
	
	
	
	
	4
	126
	15
	308
	
	
	
	31
	

	1994
	May-October
	1
	141
	4
	590
	54
	3958
	
	
	
	
	
	
	
	9
	423
	
	
	
	12
	

	1994
	November-April
	
	
	
	
	103
	11774
	
	
	
	
	
	9
	392
	46
	1848
	2
	5
	
	9
	

	1995
	May-October
	
	
	1
	162
	97
	7067
	
	
	
	
	
	6
	217
	28
	2569
	
	
	
	12
	

	1995
	November-April
	
	
	4
	605
	151
	17804
	
	
	
	
	
	3
	241
	29
	1394
	1
	20
	
	1
	


Table 12. Cont.

	
	
	
	
	Commercial Landings
	
	
	
	
	
	Commercial Discards
	
	
	
	
	

	
	
	Longline
	Otter Trawl
	SGN
	
	Other
	
	
	Longline
	Otter Trawl
	SGN 
	
	Scallop Dredge
	Recreational

	Year
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Kept
	Discards

	1996
	May-October
	2
	396
	4
	167
	64
	4900
	
	
	
	
	
	16
	662
	12
	420
	3
	33
	
	16
	

	1996
	November-April
	1
	245
	10
	286
	152
	14035
	
	
	
	
	
	22
	1025
	48
	1771
	3
	14
	
	3
	

	1997
	May-October
	1
	293
	1
	1
	75
	5639
	
	
	
	
	
	11
	885
	6
	68
	3
	4
	
	4
	

	1997
	November-April
	
	
	
	
	108
	11018
	
	
	
	
	
	3
	14
	27
	451
	
	
	
	25
	

	1998
	May-October
	
	
	1
	33
	154
	15533
	
	
	
	
	
	
	
	21
	2005
	1
	1
	
	15
	

	1998
	November-April
	
	
	9
	736
	106
	6826
	
	
	
	
	
	6
	276
	16
	364
	1
	2
	
	9
	

	1999
	May-October
	
	
	1
	13
	63
	6656
	
	
	
	
	
	2
	28
	19
	1464
	1
	2
	
	3
	

	1999
	November-April
	
	
	
	
	54
	4433
	
	
	
	
	
	4
	244
	13
	526
	1
	18
	
	3
	

	2000
	May-October
	5
	958
	
	
	29
	2193
	
	
	
	
	
	12
	336
	17
	736
	1
	8
	
	1
	

	2000
	November-April
	
	
	
	
	3
	22
	
	
	
	
	
	22
	611
	33
	1381
	
	
	
	1
	

	2001
	May-October
	
	
	
	
	9
	978
	
	
	
	
	
	14
	277
	31
	1671
	
	
	
	5
	

	2001
	November-April
	
	
	1
	72
	8
	397
	
	
	
	
	
	15
	643
	30
	857
	
	
	
	34
	

	2002
	May-October
	
	
	2
	82
	14
	1295
	
	
	
	1
	231
	83
	2637
	55
	3353
	1
	3
	
	3
	

	2002
	November-April
	
	
	3
	58
	7
	752
	
	
	
	2
	5
	68
	2117
	15
	451
	8
	39
	
	6
	


Table 12. Cont.

	
	
	
	
	Commercial Landings
	
	
	
	
	
	Commercial Discards
	
	
	
	
	

	
	
	Longline
	Otter Trawl
	SGN
	
	Other
	
	
	Longline
	Otter Trawl
	SGN 
	
	Scallop Dredge
	Recreational

	Year
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	Trips
	Fish
	
	Kept
	Discards

	2003
	May-October
	4
	574
	
	
	39
	4046
	7
	397
	
	
	
	97
	2222
	204
	10263
	
	
	
	10
	

	2003
	November-April
	
	
	1
	24
	15
	470
	
	
	
	1
	1
	99
	4420
	91
	3250
	1
	2
	
	6
	2

	2004
	May-October
	
	
	8
	246
	113
	4739
	1
	2
	
	1
	45
	198
	5044
	371
	18590
	9
	50
	
	76
	3680

	2004
	November-April
	1
	15
	9
	228
	77
	2694
	
	
	
	10
	773
	287
	12370
	146
	5570
	19
	84
	
	45
	2264

	2005
	May-October
	4
	275
	59
	2073
	155
	5942
	
	
	
	2
	103
	230
	5942
	163
	4743
	4
	12
	
	46
	2993

	2005
	November-April
	2
	52
	29
	842
	51
	1409
	
	
	
	4
	132
	184
	7280
	71
	1844
	10
	36
	
	51
	3013

	2006
	May-October
	6
	420
	22
	1090
	44
	2727
	1
	106
	
	5
	301
	124
	4949
	20
	234
	8
	33
	
	59
	1700

	2006
	November-April
	3
	329
	10
	477
	28
	1517
	1
	111
	
	8
	498
	98
	2844
	38
	1555
	13
	38
	
	39
	3598

	2007
	May-October
	9
	849
	16
	715
	60
	3201
	1
	2
	
	11
	1530
	141
	5084
	62
	2315
	14
	57
	
	57
	3091

	2007
	November-April
	
	
	1
	1
	17
	638
	
	
	
	8
	350
	89
	3073
	46
	2073
	12
	99
	
	28
	444

	2008
	May-October
	8
	652
	21
	1223
	81
	4718
	1
	3
	
	11
	460
	98
	3517
	63
	1816
	13
	62
	
	204
	3646

	2008
	November-April
	
	
	1
	89
	29
	784
	
	
	
	3
	39
	117
	5018
	36
	794
	10
	177
	
	45
	289


Table 13. Stratified mean number per tow indices for spiny dogfish from NEFSC spring (1968-2009) and autumn (1967-2008) bottom trawl surveys (offshore strata 1-30, 33-40, 61-76; Footnotes A-F).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1967
	
	
	
	
	
	34.0
	
	
	34.0

	1968
	24.3
	
	
	24.3
	
	19.7
	
	
	19.7

	1969
	13.3
	
	
	13.3
	
	27.7
	
	
	27.7

	1970
	15.3
	
	
	15.3
	
	16.6
	
	
	16.6

	1971
	15.9
	
	
	15.9
	
	12.9
	
	
	12.9

	1972
	27.6
	
	
	27.6
	
	10.5
	
	
	10.5

	1973
	35.6
	
	
	35.6
	
	15.0
	
	
	15.0

	1974
	39.1
	
	
	39.1
	
	4.7
	
	
	4.7

	1975
	35.4
	
	
	35.4
	
	17.7
	
	
	17.7

	1976
	23.1
	
	
	23.1
	
	14.9
	
	
	14.9

	1977
	13.1
	
	
	13.1
	
	6.8
	
	
	6.8

	1978
	22.5
	
	
	22.5
	
	26.0
	
	
	26.0

	1979
	10.1
	
	
	10.1
	
	22.0
	
	
	22.0

	1980
	6.1
	12.9
	10.0
	29.0
	
	0.0
	1.4
	3.8
	5.1

	1981
	0.5
	18.2
	23.0
	41.7
	
	0.0
	36.0
	39.7
	75.7

	1982
	
	23.7
	27.8
	51.6
	
	
	6.9
	6.8
	13.7

	1983
	0.0
	23.6
	18.1
	41.7
	
	0.0
	14.3
	18.0
	32.4

	1984
	
	13.3
	9.2
	22.5
	
	
	10.6
	11.9
	22.5

	1985
	0.0
	80.2
	37.1
	117.3
	
	0.0
	19.0
	19.7
	38.7

	1986
	
	9.5
	19.3
	28.7
	
	
	12.3
	15.2
	27.4

	1987
	
	39.3
	25.8
	65.1
	
	
	16.5
	16.3
	32.8

	1988
	0.0
	29.5
	35.1
	64.6
	
	
	15.5
	19.9
	35.3

	1989
	
	29.6
	27.1
	56.7
	
	
	6.7
	6.0
	12.8

	1990
	
	47.8
	44.0
	91.8
	
	
	14.7
	11.5
	26.1

	1991
	
	32.3
	30.0
	62.3
	
	
	20.9
	17.4
	38.4

	1992
	
	38.2
	41.3
	79.5
	
	
	12.9
	26.2
	39.1

	1993
	
	32.6
	28.3
	60.9
	
	
	4.5
	2.4
	6.9

	1994
	
	53.4
	38.1
	91.5
	
	
	16.6
	14.2
	30.9

	1995
	
	25.8
	25.0
	50.8
	
	
	16.9
	13.7
	30.6

	1996
	
	52.6
	44.6
	97.3
	
	
	12.8
	20.1
	32.8

	1997
	
	29.6
	29.1
	58.7
	
	
	17.6
	10.4
	27.9

	1998
	
	32.4
	11.1
	43.5
	
	
	8.8
	13.2
	22.0

	1999
	
	35.4
	21.4
	56.8
	
	
	9.2
	8.7
	17.9

	2000
	0.3
	22.2
	15.4
	37.9
	
	
	17.1
	5.7
	22.8

	2001
	
	20.3
	10.9
	31.2
	
	
	16.5
	18.5
	35.0

	2002
	
	32.2
	18.7
	50.9
	
	
	15.8
	15.4
	31.2

	2003
	
	32.5
	17.5
	49.9
	
	
	5.2
	6.5
	11.7

	2004
	
	18.3
	10.0
	28.3
	
	
	16.1
	11.8
	27.9

	2005
	
	38.0
	10.3
	48.3
	
	
	24.8
	7.6
	32.4

	2006
	
	50.1
	28.5
	78.6
	
	
	30.2
	20.2
	50.4

	2007
	
	28.4
	17.0
	45.4
	
	
	18.3
	18.1
	36.3

	2008
	
	37.2
	24.1
	61.4
	
	
	17.4
	12.8
	30.2

	2009
	 
	50.8
	26.4
	77.2
	 
	 
	 
	 
	 


Table 13. Cont. 

	A. During 1963-1984, BMV oval doors were used
	
	
	D.  During the fall of 1970, 1975, 1978, 1979, 1980, 1981,

	in the spring and autumn surveys; since 1985,
	
	
	1985, 1986, 1988, 1989, 1990, 1991, and 1993 and the

	Portuguese polyvalent doors have been used in 
	
	
	springs of 1973, 1976, 1977, 1979, 1980, 1981, 1982, 

	both surveys. No adjustments have been made
	
	
	1987, 1989, 1990, 1991, and 1994 the R/V Delaware II was

	because no significant difference was found between
	
	was used entirely or in part to conduct the survey. All

	the two types of doors for spiny dogfish (NEFSC 1991)
	
	other years, the R/V Albatross IV was the only vessel used 

	
	
	
	
	
	
	
	for the survey. A factor of 0.79 was applied to all
	

	B. Spring surveys from 1973-1981 were conducted 
	
	R/V Delaware II tows (NEFSC 1991).
	
	

	with a '41 Yankee' trawl; in all other years, spring
	
	
	
	
	
	
	
	

	surveys were conducted with a '36 Yankee' trawl.
	
	
	E. During the spring of 2003, the R/V Delaware II was used to

	A factor of 0.71 was applied to all tows in these years 
	
	conduct the survey. Since the vessel was remodeled in 1995,

	(Sissenwine and Bowman, 1978).
	
	
	
	it was unclear whether the conversion factors applied in the

	
	
	
	
	
	
	
	earlier years were still appropriate. Therefore no conversion

	C. In 1980, dogfish were often measured and counted 
	
	factor was applied.
	
	
	

	by sex but only one weight recorded. This weight
	
	
	
	
	
	
	
	

	was always recorded under males.
	
	
	
	F. During 2009, the Henry B. Bigelow replaced the R/V Albatross 

	
	
	
	
	
	
	
	IV.  A calibration coefficient of 1.1468 was applied.
	


Table 14. Stratified mean weight per tow (kg) indices for spiny dogfish from NEFSC spring (1968-2009) and autumn (1967-2008) bottom trawl surveys (offshore strata 1-30, 33-40, 61-76; Footnotes A-F).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1967
	
	
	
	
	
	34.9
	
	
	34.9

	1968
	25.8
	
	
	25.8
	
	22.4
	
	
	22.4

	1969
	16.1
	
	
	16.1
	
	55.3
	
	
	55.3

	1970
	13.3
	
	
	13.3
	
	23.8
	
	
	23.8

	1971
	24.0
	
	
	24.0
	
	15.5
	
	
	15.5

	1972
	49.0
	
	
	49.0
	
	16.1
	
	
	16.1

	1973
	57.1
	
	
	57.1
	
	21.7
	
	
	21.7

	1974
	67.0
	
	
	67.0
	
	8.1
	
	
	8.1

	1975
	45.6
	
	
	45.6
	
	20.9
	
	
	20.9

	1976
	37.0
	
	
	37.0
	
	19.8
	
	
	19.8

	1977
	24.1
	
	
	24.1
	
	16.1
	
	
	16.1

	1978
	36.3
	
	
	36.3
	
	19.3
	
	
	19.3

	1979
	13.4
	
	
	13.4
	
	26.6
	
	
	26.6

	1980
	13.4
	34.2
	1.6
	49.1
	
	0.0
	4.0
	15.1
	19.1

	1981
	0.6
	20.4
	48.2
	69.2
	
	0.0
	12.7
	34.9
	47.6

	1982
	
	31.1
	86.0
	117.0
	
	
	5.2
	9.7
	14.9

	1983
	0.0
	21.1
	17.7
	38.9
	
	0.0
	13.7
	22.1
	35.8

	1984
	
	19.3
	23.0
	42.4
	
	
	8.7
	13.9
	22.5

	1985
	0.0
	100.4
	66.7
	167.1
	
	0.0
	14.6
	25.0
	39.7

	1986
	
	5.8
	39.0
	44.9
	
	
	13.4
	23.7
	37.1

	1987
	
	40.6
	61.7
	102.3
	
	
	10.6
	11.2
	21.8

	1988
	0.0
	26.9
	77.4
	104.4
	
	
	15.3
	24.3
	39.6

	1989
	
	34.8
	43.1
	77.8
	
	
	6.1
	5.5
	11.5

	1990
	
	60.6
	89.2
	149.8
	
	
	14.9
	14.9
	29.8

	1991
	
	36.5
	53.0
	89.5
	
	
	24.6
	26.7
	51.3

	1992
	
	44.8
	70.1
	114.9
	
	
	14.1
	41.6
	55.7

	1993
	
	35.7
	52.2
	87.9
	
	
	5.1
	2.1
	7.2

	1994
	
	49.9
	35.3
	85.1
	
	
	18.5
	14.2
	32.8

	1995
	
	34.8
	40.0
	74.8
	
	
	16.7
	11.4
	28.0

	1996
	
	59.0
	60.5
	119.5
	
	
	14.4
	26.7
	41.1

	1997
	
	37.5
	44.9
	82.4
	
	
	19.9
	10.0
	29.9

	1998
	
	43.4
	15.5
	58.9
	
	
	10.7
	21.6
	32.3

	1999
	
	46.3
	32.5
	78.8
	
	
	12.3
	12.7
	25.1

	2000
	0.4
	29.7
	29.2
	59.4
	
	
	25.5
	9.2
	34.7

	2001
	
	29.5
	19.8
	49.3
	
	
	20.8
	27.0
	47.8

	2002
	
	42.9
	32.2
	75.0
	
	
	22.2
	25.2
	47.4

	2003
	
	45.2
	29.7
	74.8
	
	
	7.4
	13.1
	20.5

	2004
	
	23.2
	14.4
	37.5
	
	
	20.7
	18.4
	39.0

	2005
	
	50.1
	17.8
	67.9
	
	
	36.8
	13.2
	49.9

	2006
	
	70.0
	60.3
	130.3
	
	
	41.7
	36.4
	78.1

	2007
	
	39.0
	34.7
	73.7
	
	
	26.2
	33.0
	59.2

	2008
	
	52.4
	53.0
	105.4
	
	
	19.4
	17.6
	37.0

	2009
	 
	57.4
	33.3
	90.7
	 
	 
	 
	 
	 


Table 14. Cont.

	A. During 1963-1984, BMV oval doors were used
	
	
	D.  During the fall of 1970, 1975, 1978, 1979, 1980, 1981,

	in the spring and autumn surveys; since 1985,
	
	
	1985, 1986, 1988, 1989, 1990, 1991, and 1993 and the

	Portuguese polyvalent doors have been used in 
	
	
	springs of 1973, 1976, 1977, 1979, 1980, 1981, 1982, 

	both surveys. No adjustments have been made
	
	
	1987, 1989, 1990, 1991, and 1994 the R/V Delaware II was

	because no significant difference was found between
	
	was used entirely or in part to conduct the survey. All

	the two types of doors for spiny dogfish (NEFSC 1991)
	
	other years, the R/V Albatross IV was the only vessel used 

	
	
	
	
	
	
	for the survey. A factor of 0.81 was applied to all
	

	B. Spring surveys from 1973-1981 were conducted 
	
	R/V Delaware II tows (NEFSC 1991).
	
	

	with a '41 Yankee' trawl; in all other years, spring
	
	
	
	
	
	
	

	surveys were conducted with a '36 Yankee' trawl.
	
	
	E. During the spring of 2003, the R/V Delaware II was used to

	A factor of 0.69 was applied to all tows in these years 
	
	conduct the survey. Since the vessel was remodeled in 1995,

	(Sissenwine and Bowman, 1978).
	
	
	
	it was unclear whether the conversion factors applied in the

	
	
	
	
	
	
	earlier years were still appropriate. Therefore no conversion

	C. In 1980, dogfish were often measured and counted 
	
	factor was applied.
	
	
	

	by sex but only one weight recorded. This weight
	
	
	
	
	
	
	

	was always recorded under males.
	
	
	
	F. During 2009, the Henry B. Bigelow replaced the R/V Albatross 

	
	
	
	
	
	
	IV.  A calibration coefficient of 1.1044 was applied.
	


Table 15. Stratified mean number per tow (kg) for spiny dogfish from NEFSC spring (1979-2009) and autumn (1979-2008) bottom trawl surveys (offshore strata 1-15, 19-20, 23-28, 37-40, 61-76, inshore strata 1-66; Footnotes A-F from Table 13).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1979
	10.57
	
	
	10.57
	
	19.03
	
	
	19.03

	1980
	7.06
	13.03
	10.35
	30.44
	
	0.03
	2.01
	4.46
	6.51

	1981
	0.53
	17.21
	23.53
	41.27
	
	0.02
	40.90
	45.21
	86.12

	1982
	
	20.58
	27.93
	48.52
	
	
	8.18
	7.80
	15.98

	1983
	
	26.69
	20.76
	47.45
	
	0.00
	16.92
	21.61
	38.53

	1984
	
	12.74
	9.97
	22.71
	
	
	9.79
	14.73
	24.52

	1985
	0.00
	84.75
	41.86
	126.61
	
	0.09
	14.87
	20.90
	35.86

	1986
	
	9.25
	21.01
	30.26
	
	
	8.36
	9.55
	17.91

	1987
	
	41.32
	27.62
	68.94
	
	
	19.01
	17.89
	36.90

	1988
	0.02
	22.75
	39.26
	62.03
	
	
	10.06
	13.38
	23.44

	1989
	
	33.83
	31.68
	65.51
	
	
	6.34
	5.54
	11.88

	1990
	
	50.83
	46.56
	97.39
	
	
	7.03
	9.78
	16.81

	1991
	
	34.31
	33.55
	67.85
	
	
	8.66
	10.29
	18.95

	1992
	
	35.62
	42.27
	77.88
	
	
	14.84
	30.57
	45.41

	1993
	
	29.92
	27.39
	57.30
	
	
	5.99
	7.12
	13.12

	1994
	
	46.36
	36.56
	82.92
	
	
	8.90
	4.09
	12.99

	1995
	
	23.57
	25.74
	49.31
	
	
	12.31
	9.08
	21.39

	1996
	
	47.71
	44.60
	92.31
	
	
	19.61
	24.29
	43.90

	1997
	
	23.26
	25.99
	49.25
	
	
	21.98
	9.46
	31.44

	1998
	
	22.47
	7.12
	29.59
	
	
	24.26
	20.86
	45.11

	1999
	
	32.00
	21.86
	53.86
	
	0.21
	13.98
	10.93
	25.12

	2000
	0.32
	18.30
	15.03
	33.66
	
	
	14.49
	7.94
	22.44

	2001
	
	22.90
	12.17
	35.07
	
	
	15.32
	28.20
	43.52

	2002
	
	24.43
	16.16
	40.58
	
	
	16.27
	17.76
	34.03

	2003
	
	28.18
	15.12
	43.31
	
	
	15.63
	8.10
	23.73

	2004
	
	19.25
	11.52
	30.76
	
	0.01
	21.04
	20.56
	41.62

	2005
	
	42.68
	10.72
	53.39
	
	
	35.92
	14.97
	50.89

	2006
	0.07
	46.86
	29.72
	76.65
	
	
	31.43
	24.43
	55.86

	2007
	
	28.30
	18.37
	46.67
	
	
	27.47
	25.34
	52.81

	2008
	
	41.22
	27.41
	68.63
	
	
	18.37
	15.53
	33.90

	2009
	 
	59.40
	31.21
	90.61
	 
	 
	 
	 
	 


Table 16. Stratified mean weight per tow (kg) indices for spiny dogfish from NEFSC spring (1979-2009) and autumn (1979-2008) bottom trawl surveys (offshore strata 1-15, 19-20, 23-28, 37-40, 61-76, inshore strata 1-66; Footnotes A-F from Table 14).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1979
	13.2
	
	
	13.2
	
	31.4
	
	
	31.4

	1980
	15.6
	15.2
	19.9
	50.7
	
	0.0
	3.7
	19.4
	23.2

	1981
	0.7
	17.9
	51.3
	70.0
	
	0.0
	13.3
	40.3
	53.6

	1982
	
	26.9
	93.2
	120.1
	
	
	6.7
	12.0
	18.7

	1983
	
	23.8
	21.1
	44.9
	
	0.0
	16.9
	31.0
	47.9

	1984
	
	18.6
	26.1
	44.6
	
	
	10.1
	30.3
	40.4

	1985
	0.0
	104.7
	75.4
	180.1
	
	0.1
	11.1
	33.2
	44.4

	1986
	
	5.1
	41.3
	46.4
	
	
	8.6
	22.5
	31.1

	1987
	
	42.0
	68.0
	110.0
	
	
	14.0
	15.4
	29.4

	1988
	0.0
	19.9
	91.1
	111.0
	
	
	9.6
	20.7
	30.3

	1989
	
	39.9
	50.9
	90.7
	
	
	6.2
	6.3
	12.5

	1990
	
	64.4
	97.8
	162.2
	
	
	10.3
	24.8
	35.1

	1991
	
	38.6
	60.4
	99.0
	
	
	12.8
	23.2
	36.0

	1992
	
	41.7
	74.6
	116.3
	
	
	16.9
	50.3
	67.2

	1993
	
	31.1
	50.5
	81.6
	
	
	7.1
	11.2
	18.2

	1994
	
	38.9
	31.6
	70.4
	
	
	11.3
	4.0
	15.4

	1995
	
	31.6
	41.8
	73.5
	
	
	13.6
	11.1
	24.6

	1996
	
	51.6
	61.2
	112.8
	
	
	23.2
	32.7
	55.9

	1997
	
	29.2
	40.0
	69.3
	
	
	25.6
	8.5
	34.2

	1998
	
	30.7
	9.7
	40.4
	
	
	30.9
	32.1
	63.0

	1999
	
	40.6
	32.8
	73.4
	
	0.3
	19.0
	16.2
	35.6

	2000
	0.5
	24.6
	29.9
	55.0
	
	
	21.8
	14.3
	36.1

	2001
	
	33.2
	22.1
	55.3
	
	
	20.0
	42.8
	62.8

	2002
	
	34.5
	30.6
	65.1
	
	
	24.1
	31.3
	55.4

	2003
	
	40.4
	26.5
	66.9
	
	
	23.6
	16.3
	39.9

	2004
	
	24.4
	17.4
	41.8
	
	0.0
	28.0
	37.5
	65.5

	2005
	
	56.3
	18.1
	74.5
	
	
	53.2
	30.6
	83.8

	2006
	0.0
	66.9
	64.7
	131.6
	
	
	43.0
	45.2
	88.2

	2007
	
	39.8
	38.9
	78.7
	
	
	40.2
	49.6
	89.8

	2008
	
	58.1
	62.5
	120.6
	
	
	22.8
	26.1
	48.9

	2009
	 
	67.3
	40.2
	107.5
	 
	 
	 
	 
	 


Table 17. Stratified mean number per tow (kg) indices for spiny dogfish from NEFSC spring (1979-2009) and autumn (1979-2008) bottom trawl surveys (offshore strata 1-30, 36-40, 61-76, inshore strata 1-16; Footnotes A-F from Table 13).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1979
	9.55
	 
	 
	9.55
	 
	22.11
	 
	 
	22.11

	1980
	5.78
	12.03
	9.52
	27.34
	
	0.03
	1.72
	3.81
	5.56

	1981
	0.44
	17.23
	22.01
	39.68
	
	0.02
	34.20
	37.78
	72.01

	1982
	
	21.89
	26.63
	48.52
	
	
	7.06
	6.71
	13.77

	1983
	0.01
	22.32
	17.37
	39.70
	
	0.00
	14.60
	18.39
	32.99

	1984
	
	12.65
	9.13
	21.78
	
	
	10.37
	14.18
	24.55

	1985
	0.00
	76.54
	35.93
	112.48
	
	0.08
	17.62
	20.72
	38.42

	1986
	
	8.94
	19.05
	27.98
	
	
	11.92
	13.20
	25.12

	1987
	
	37.24
	24.56
	61.80
	
	
	17.98
	16.95
	34.93

	1988
	0.02
	27.95
	35.02
	62.99
	
	
	11.60
	13.43
	25.03

	1989
	
	27.98
	26.36
	54.34
	
	
	6.94
	5.74
	12.68

	1990
	
	45.34
	42.53
	87.87
	
	
	8.93
	11.08
	20.01

	1991
	
	30.31
	29.30
	59.61
	
	
	10.49
	9.40
	19.89

	1992
	
	35.11
	38.94
	74.05
	
	
	12.69
	25.41
	38.10

	1993
	
	30.56
	26.93
	57.49
	
	
	5.81
	6.29
	12.10

	1994
	
	49.03
	35.27
	84.31
	
	
	10.19
	5.68
	15.87

	1995
	
	22.19
	23.35
	45.53
	
	
	12.65
	9.64
	22.30

	1996
	
	49.27
	41.89
	91.16
	
	
	16.21
	19.94
	36.14

	1997
	
	27.73
	27.74
	55.47
	
	
	19.19
	9.23
	28.42

	1998
	
	30.61
	10.91
	41.52
	
	
	20.61
	17.44
	38.05

	1999
	
	32.47
	19.72
	52.18
	
	0.17
	11.96
	9.26
	21.39

	2000
	0.27
	20.61
	14.71
	35.59
	
	
	12.20
	6.87
	19.07

	2001
	
	19.07
	10.35
	29.42
	
	
	14.36
	23.58
	37.94

	2002
	
	30.29
	19.59
	49.88
	
	
	15.44
	15.93
	31.37

	2003
	
	24.23
	14.00
	38.23
	
	
	12.81
	6.66
	19.48

	2004
	
	17.22
	10.31
	27.53
	
	0.01
	17.95
	16.97
	34.93

	2005
	
	35.61
	10.54
	46.15
	
	
	29.47
	12.32
	41.80

	2006
	0.06
	46.91
	27.62
	74.58
	
	
	27.41
	20.70
	48.11

	2007
	
	26.78
	16.99
	43.76
	
	
	22.86
	20.83
	43.69

	2008
	
	35.01
	24.60
	59.61
	
	
	17.58
	14.40
	31.97

	2009
	 
	49.48
	26.19
	75.67
	 
	 
	 
	 
	 


Table 18.  Stratified mean weight per tow (kg) indices for spiny dogfish from NEFSC spring (1979-2009) and autumn (1979-2008) bottom trawl surveys (offshore strata 1-30, 36-40, 61-76, inshore strata 1-66; Footnotes A-F from Table 14).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1979
	12.76
	 
	 
	12.76
	 
	29.33
	 
	 
	29.33

	1980
	12.77
	14.33
	19.41
	46.51
	
	0.03
	3.14
	16.18
	19.35

	1981
	0.62
	19.30
	46.78
	66.70
	
	0.01
	12.08
	34.15
	46.25

	1982
	 
	28.49
	82.66
	111.14
	
	
	5.82
	10.08
	15.90

	1983
	0.00
	19.98
	17.79
	37.77
	
	0.00
	14.54
	25.95
	40.48

	1984
	 
	18.33
	23.37
	41.70
	
	
	9.31
	25.58
	34.88

	1985
	0.00
	95.82
	64.96
	160.78
	
	0.09
	13.01
	29.24
	42.35

	1986
	 
	5.49
	38.39
	43.88
	
	
	12.91
	21.72
	34.63

	1987
	 
	38.46
	58.76
	97.22
	
	
	13.30
	14.36
	27.66

	1988
	0.03
	25.51
	77.31
	102.84
	
	
	11.51
	19.34
	30.85

	1989
	 
	32.88
	42.64
	75.52
	
	
	6.48
	5.93
	12.41

	1990
	 
	57.50
	86.92
	144.42
	
	
	9.51
	21.23
	30.73

	1991
	 
	34.28
	52.85
	87.12
	
	
	15.39
	20.14
	35.53

	1992
	 
	41.12
	67.08
	108.20
	
	
	14.41
	41.48
	55.88

	1993
	 
	33.48
	49.93
	83.42
	
	
	7.07
	9.74
	16.81

	1994
	 
	45.62
	33.10
	78.71
	
	
	12.21
	5.19
	17.39

	1995
	 
	29.67
	37.76
	67.43
	
	
	12.76
	10.09
	22.85

	1996
	 
	55.24
	56.84
	112.09
	
	
	19.26
	26.80
	46.06

	1997
	 
	35.10
	43.24
	78.34
	
	
	22.57
	8.84
	31.41

	1998
	 
	41.02
	15.32
	56.34
	
	
	26.20
	26.65
	52.85

	1999
	 
	42.36
	30.11
	72.48
	
	0.27
	16.20
	13.63
	30.10

	2000
	0.39
	27.52
	27.97
	55.87
	
	
	18.32
	12.26
	30.58

	2001
	 
	27.62
	18.90
	46.51
	
	
	18.20
	35.60
	53.80

	2002
	 
	40.55
	34.59
	75.14
	
	
	21.74
	26.89
	48.63

	2003
	 
	34.60
	24.67
	59.27
	
	
	19.33
	13.36
	32.69

	2004
	 
	21.80
	15.70
	37.50
	
	0.00
	23.74
	30.86
	54.59

	2005
	 
	46.98
	18.40
	65.39
	
	
	43.61
	25.19
	68.80

	2006
	0.00
	65.69
	58.72
	124.41
	
	
	38.00
	38.40
	76.39

	2007
	 
	36.85
	35.47
	72.32
	
	
	33.52
	40.76
	74.28

	2008
	 
	49.32
	54.93
	104.25
	
	
	20.26
	22.83
	43.09

	2009
	 
	59.13
	33.49
	92.62
	 
	 
	 
	 
	 


Table 19. Indices for spiny dogfish from NEFSC winter (1992-2007) survey (offshore strata 1-3, 5-7, 9-11, 61-63, 65-67, 69-71, 73-75).

	 
	 
	Wt/Tow
	 
	 
	 
	 
	Number/Tow
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1992
	 
	199.98
	208.89
	408.87
	 
	 
	146.42
	89.06
	235.47

	1993
	
	274.66
	147.74
	422.40
	
	
	217.38
	94.43
	311.81

	1994
	
	158.97
	212.16
	371.13
	
	
	133.61
	132.05
	265.66

	1995
	
	231.10
	120.54
	351.64
	
	
	225.66
	140.14
	365.80

	1996
	
	141.77
	92.82
	234.59
	
	
	106.84
	58.83
	165.67

	1997
	
	94.07
	122.65
	216.72
	
	
	76.85
	75.33
	152.18

	1998
	
	115.59
	74.96
	190.55
	
	
	87.02
	52.09
	139.11

	1999
	
	240.48
	146.70
	387.18
	
	
	230.11
	134.67
	364.77

	2000
	
	130.87
	57.89
	188.76
	
	
	103.04
	42.29
	145.32

	2001
	0.05
	122.19
	80.62
	202.86
	
	0.04
	91.62
	57.24
	148.90

	2002
	
	214.20
	128.08
	342.28
	
	
	160.28
	72.46
	232.74

	2003
	
	100.51
	91.63
	192.14
	
	
	70.13
	44.99
	115.12

	2004
	
	135.31
	59.42
	194.74
	
	
	97.43
	37.31
	134.74

	2005
	5.71
	123.82
	65.50
	195.04
	
	3.43
	91.69
	38.51
	133.63

	2006
	
	120.35
	85.64
	205.99
	
	
	85.51
	41.91
	127.43

	2007
	 
	86.16
	228.85
	315.02
	 
	 
	66.00
	96.28
	162.28


Table 20.  Number per tow indices for spiny dogfish from the state of Massachusetts spring and autumn inshore bottom trawl surveys (1978-2008).

	
	
	Spring
	
	
	
	
	Autumn
	
	

	
	Unsexed
	Male
	Female
	Total
	
	Unsexed
	Male
	Female
	Total

	1978
	11.58
	
	
	11.58
	
	10.08
	
	
	10.08

	1979
	1.99
	
	
	1.99
	
	8.72
	
	
	8.72

	1980
	1.94
	
	
	1.94
	
	0.02
	0.09
	4.95
	5.07

	1981
	0.57
	
	0.77
	1.34
	
	10.49
	0.09
	0.38
	10.96

	1982
	
	0.01
	2.12
	2.13
	
	
	5.52
	18.10
	23.62

	1983
	
	0.01
	0.87
	0.89
	
	
	2.10
	6.48
	8.57

	1984
	
	1.53
	5.84
	7.37
	
	
	13.07
	12.28
	25.35

	1985
	
	0.09
	0.82
	0.91
	
	
	3.22
	21.05
	24.27

	1986
	
	0.06
	2.29
	2.35
	
	
	1.30
	17.20
	18.50

	1987
	
	0.01
	0.22
	0.23
	
	
	8.24
	14.63
	22.88

	1988
	
	1.54
	12.44
	13.99
	
	
	1.52
	23.08
	24.60

	1989
	
	0.04
	1.74
	1.78
	
	
	1.26
	8.25
	9.51

	1990
	
	
	2.43
	2.43
	
	
	0.80
	8.54
	9.35

	1991
	
	0.02
	0.91
	0.94
	
	
	0.08
	10.78
	10.86

	1992
	
	
	2.29
	2.29
	
	
	20.94
	39.07
	60.01

	1993
	
	9.88
	10.94
	20.82
	
	
	7.37
	31.16
	38.53

	1994
	
	
	0.19
	0.19
	
	
	1.57
	0.75
	2.32

	1995
	
	4.70
	16.56
	21.26
	
	
	19.49
	14.94
	34.43

	1996
	
	0.01
	0.05
	0.05
	
	
	14.41
	11.94
	26.35

	1997
	
	2.19
	11.68
	13.87
	
	
	1.65
	23.15
	24.80

	1998
	
	0.87
	3.20
	4.07
	
	
	2.42
	0.97
	3.39

	1999
	
	0.28
	4.42
	4.71
	
	
	5.14
	23.53
	28.67

	2000
	
	0.08
	1.11
	1.19
	
	
	0.87
	12.62
	13.50

	2001
	
	1.69
	4.49
	6.19
	
	
	8.78
	63.79
	72.57

	2002
	
	0.03
	4.57
	4.60
	
	
	9.89
	49.68
	59.57

	2003
	
	0.30
	3.32
	3.62
	
	587.79
	30.62
	37.04
	655.45

	2004
	
	0.27
	5.54
	5.82
	
	
	54.31
	65.35
	119.66

	2005
	
	0.10
	2.94
	3.04
	
	
	29.81
	44.18
	73.99

	2006
	
	0.38
	4.52
	4.90
	
	
	36.66
	19.56
	56.23

	2007
	
	0.02
	1.08
	1.11
	
	
	36.42
	42.98
	79.39

	2008
	
	0.23
	5.41
	5.64
	
	
	6.59
	41.09
	47.68


Table 21. Weight per tow indices for spiny dogfish from the state of Massachusetts spring and autumn bottom trawl surveys (1978-2008).

	 
	 
	Spring
	 
	 
	 
	 
	Autumn
	 
	 

	 
	Unsexed
	Male
	Female
	Total
	 
	Unsexed
	Male
	Female
	Total

	1978
	24.30
	 
	 
	24.30
	 
	21.04
	 
	 
	21.04

	1979
	6.93
	
	
	6.93
	
	26.30
	
	
	26.30

	1980
	6.94
	
	
	6.94
	
	0.13
	0.14
	18.71
	18.97

	1981
	2.74
	
	3.29
	6.02
	
	42.09
	0.19
	1.40
	43.68

	1982
	 
	0.06
	9.94
	10.01
	
	
	9.63
	59.42
	69.05

	1983
	 
	0.02
	3.38
	3.40
	
	
	3.35
	16.32
	19.67

	1984
	 
	1.72
	11.52
	13.24
	
	
	19.84
	37.50
	57.34

	1985
	 
	0.10
	3.69
	3.78
	
	
	6.61
	65.07
	71.67

	1986
	 
	0.07
	10.16
	10.22
	
	
	2.05
	68.84
	70.89

	1987
	 
	0.02
	1.00
	1.02
	
	
	11.75
	31.37
	43.12

	1988
	 
	2.04
	42.87
	44.91
	
	
	1.98
	75.44
	77.42

	1989
	 
	0.03
	6.82
	6.84
	
	
	1.59
	23.22
	24.81

	1990
	 
	
	10.01
	10.01
	
	
	1.06
	19.94
	21.00

	1991
	 
	0.02
	4.67
	4.69
	
	
	0.09
	33.86
	33.94

	1992
	 
	
	8.98
	8.98
	
	
	27.41
	73.94
	101.36

	1993
	 
	10.96
	20.36
	31.32
	
	
	10.75
	50.88
	61.63

	1994
	 
	
	0.74
	0.74
	
	
	2.74
	2.01
	4.75

	1995
	 
	6.14
	27.06
	33.20
	
	
	28.13
	28.36
	56.49

	1996
	 
	0.01
	0.10
	0.11
	
	
	21.13
	22.80
	43.93

	1997
	 
	2.51
	21.59
	24.09
	
	
	2.50
	45.24
	47.74

	1998
	 
	1.11
	6.21
	7.32
	
	
	3.37
	1.56
	4.94

	1999
	 
	0.38
	9.19
	9.57
	
	
	7.91
	48.49
	56.41

	2000
	 
	0.14
	2.98
	3.13
	
	
	1.44
	25.99
	27.43

	2001
	 
	2.61
	10.24
	12.86
	
	
	12.63
	123.52
	136.15

	2002
	 
	0.05
	12.05
	12.10
	
	
	15.74
	109.91
	125.65

	2003
	 
	0.41
	6.60
	7.01
	
	1063.30
	47.35
	75.05
	1185.71

	2004
	 
	0.39
	12.02
	12.41
	
	
	82.09
	123.89
	205.98

	2005
	 
	0.12
	6.88
	6.99
	
	
	47.13
	94.77
	141.89

	2006
	 
	0.37
	10.07
	10.44
	
	
	56.30
	44.06
	100.36

	2007
	 
	0.02
	2.76
	2.78
	
	
	57.76
	88.77
	146.52

	2008
	 
	0.37
	12.48
	12.84
	 
	 
	10.08
	102.50
	112.58


Table 22. Biomass estimates for spiny dogfish (thousands of metric tons) based on area swept (0.01 nm2) by NEFSC trawl during spring surveys, using the GOMMAOLD strata set, 1968-2008.
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          Lengths >= 80 cm

         Lengths 36 to 79 cm

       Length <= 35 cm

All Lengths

Females

Males

Total

Females

Males

Total

Females

Males

Total

1968

41.4

110.4

1.52

153.3

1969

27.4

69.3

0.66

97.3

1970

36.7

33.0

3.19

72.9

1971

103.8

27.6

2.76

134.2

1972

126.6

145.9

1.55

274.1

1973

178.7

165.3

2.58

346.5

1974

221.9

179.6

2.66

404.1

1975

105.1

125.0

3.97

234.0

1976

96.3

120.8

1.20

218.3

1977

77.3

68.0

0.53

145.9

1978

87.4

131.2

1.24

219.8

1979

52.3

18.6

1.82

72.7

1980

104.7

15.3

168.1

16.8

72.2

123.5

0.32

0.39

0.84

292.4

1981

266.5

24.4

293.8

25.5

75.1

100.6

2.14

2.80

5.06

399.5

1982

454.0

34.6

488.6

61.6

143.3

204.9

0.48

0.69

1.17

694.6

1983

77.7

30.1

107.8

36.7

98.5

135.3

3.09

3.95

7.03

250.1

1984

115.6

27.5

143.1

33.4

88.0

121.4

0.14

0.21

0.35

264.9

1985

317.0

125.5

442.6

102.5

502.5

605.0

4.01

5.10

9.10

1056.7

1986

191.3

3.5

194.8

51.9

29.6

81.5

0.84

1.11

1.96

278.2

1987

219.1

90.5

309.6

61.5

171.7

233.1

2.46

4.76

7.22

550.0

1988

433.1

26.2

459.4

93.3

153.6

247.0

0.89

1.09

1.98

708.4

1989

162.1

40.5

202.6

100.4

158.2

258.6

1.14

1.54

2.68

463.9

1990

400.3

70.7

471.0

163.5

303.1

466.6

0.68

1.03

1.71

939.3

1991

220.4

30.0

250.3

108.4

186.3

294.7

0.98

1.43

2.41

547.4

1992

280.5

41.9

322.4

179.9

231.9

411.8

0.73

1.00

1.73

735.9

1993

234.6

27.8

262.5

104.1

198.5

302.6

0.55

0.65

1.21

566.3

1994

105.3

37.1

142.4

108.3

254.2

362.5

4.28

5.54

9.82

514.8

1995

102.4

29.5

131.9

154.0

174.5

328.5

0.25

0.35

0.59

460.9

1996

196.5

33.4

229.9

201.7

334.8

536.4

0.98

1.14

2.12

768.5

1997

83.7

17.5

101.2

205.2

209.1

414.3

0.05

0.05

0.10

515.5

1998

26.7

22.9

49.7

69.0

236.4

305.4

0.05

0.08

0.13

355.2

1999

62.7

20.4

83.1

140.8

256.4

397.2

0.02

0.03

0.05

480.4

2000

85.8

11.7

97.5

91.5

166.2

257.7

0.07

0.09

0.16

355.4

2001

56.7

16.7

73.4

71.4

160.5

231.9

0.04

0.03

0.07

305.4

2002

75.2

19.0

94.2

131.5

246.3

377.8

0.06

0.06

0.12

472.1

2003

64.5

22.5

87.1

125.5

256.3

381.8

0.13

0.14

0.27

469.1

2004

40.4

10.0

50.3

46.9

126.2

173.1

0.66

0.91

1.56

225.0

2005

55.8

30.8

86.6

59.8

294.7

354.5

0.28

0.42

0.69

441.9

2006

253.4

29.0

282.5

141.6

406.5

548.1

0.10

0.17

0.27

830.8

2007

158.0

18.9

176.9

73.6

227.6

301.1

0.23

0.32

0.56

478.6

2008

241.7

29.6

271.4

91.2

293.7

385.0

0.47

0.59

1.05

657.4

Notes:  Total equals sum of males and females plus unsexed dogfish. Data for dogfish prior to 1980 are currently not 

            available by sex.

Year

          Lengths >= 80 cm

         Lengths 36 to 79 cm

       Length <= 35 cm

All Lengths

Females

Males

Total

Females

Males

Total

Females

Males

Total

2009

148.3

21.9

170.2

54.9

326.1

381.0

2.95

3.76

6.71

557.9

Data have been adjusted to AL IV equivalents using preliminary HB Bigelow calibration coefficients.


Table 23.  Description of preliminary stock synthesis runs. All runs have two sexes combined in catch and survey, Ricker SR, US Spring only, M= 0.092 for all ages, knife-edge maturity at 80 cm, Calendar Year Catch.
	Run 
	Years
	Foreign Landings
	Disc CV
	SV q
	CV on size-at-age
	Male selectivity offset
	Max Age
	Random walk
	US Spr SSB
	US Spr CV
	Lengths < 29 incl

	1
	1982-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 1.5 cm
	No
	0.3
	Yes

	2
	1962-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 1.5 cm
	No
	0.3 
	Yes

	3
	1962-2008
	With  Discards
	0.01
	est
	0.07
	Yes
	50
	Yes, 1.5 cm
	No
	0.3
	Yes

	4
	1986-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 1.5 cm
	No
	0.3
	Yes

	5
	1986-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 3 cm
	No
	0.1
	Yes

	6
	1986-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 1.5 cm
	No
	0.1
	Yes

	7
	1986-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 3 cm
	No
	0.3
	Yes

	8
	1982-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 1.5 cm
	No
	0.2
	Yes

	9
	1982-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 3 cm
	No
	0.3
	Yes

	10
	1982-2008
	With  Landings
	0.01
	est
	0.07
	Yes
	50
	Yes, 5 cm
	No
	0.3
	Yes

	11
	1982-2008
	With  Landings
	0.3
	est
	0.07
	Yes
	50
	Yes, 5 cm
	No
	0.3
	Yes

	12
	1982-2008
	With  Landings
	0.3
	0-2
	0.07
	Yes
	50
	Yes, 5 cm
	No
	0.3
	Yes

	13
	1982-2008
	With  Landings
	0.3
	1
	0.07
	Yes
	50
	Yes, 5 cm
	No
	0.3
	Yes

	14
	1982-2008
	With  Landings
	0.3
	est
	0.07
	Yes
	40
	Yes, 5 cm
	No
	0.3
	Yes

	15
	1982-2008
	With  Landings
	0.3
	est
	0.07
	No
	40
	Yes, 5 cm
	No
	0.3
	Yes

	16
	1982-2008
	With Landings
	0.3
	est
	0.05Y-0.02Old
	Yes
	40
	Yes, 5 cm
	No
	0.3
	Yes

	17
	1982-2008
	With Landings
	0.3
	est
	0.05Y-0.02Old
	Yes
	40
	Yes, 5 cm
	Yes
	0.3
	Yes

	18
	1982-2008
	With Landings
	0.3
	est
	0.07
	Yes
	40
	Yes, 5 cm
	Yes
	0.3
	Yes

	19
	1982-2008
	With Landings
	0.3
	est
	0.05Y-0.02Old 
	No
	40
	Yes, 5 cm
	Yes
	0.3
	Yes

	20
	1982-2008
	With Landings
	0.3
	est
	0.05Y-0.02Old
	No
	40
	Yes, 5 cm
	No
	0.3
	Yes



	21
	1982-2008
	With Landings
	0.3
	est
	0.07
	No
	40
	Yes, 5 cm
	Yes
	0.3
	No


Table 24. Results for Runs 1-8.
	Run No.
	1
	2
	3
	4
	5
	6
	7
	8

	No Parms
	107
	127
	127
	95
	95
	95
	95
	107

	Q US Spring
	0.78
	0.47
	0.52
	1.83
	2.02
	2.01
	1.17
	0.88

	Final Gradient
	0.067033
	0.000447
	0.000073
	3.561560
	0.009558
	0.012605
	0.396563
	0.144621

	Total Likelihood
	3507.96
	5853.88
	5851.03
	3001.58
	3088.81
	3099.13
	2990.59
	3533.85

	         Catch
	8.18E-12
	7.36E-11
	4.16E-11
	5.61E-07
	3.22E-06
	1.20E-06
	1.71E-08
	4.31E-11

	         Survey
	-0.49
	58.90
	66.39
	-12.06
	84.11
	84.35
	-8.36
	23.68

	         Landed LC
	69.91
	68.37
	69.03
	133.60
	128.48
	134.58
	78.93
	72.01

	         Discard LC
	1423.02
	1389.02
	1385.76
	1349.51
	1348.47
	1350.39
	1395.36
	1426.45

	         Spring SV LC
	1982.66
	4317.57
	4312.12
	1502.61
	1505.27
	1502.74
	1497.78
	1981.64

	         Recruitment
	24.55
	12.20
	11.74
	15.89
	14.30
	14.28
	20.97
	21.30

	SSB Virgin
	475,126
	622,911
	610,477
	353,828
	348,501
	348,788
	393,298
	451,288

	SSB Initial
	183,359
	333,292
	313,423
	63,639
	58,609
	58,988
	100,001
	160,959

	SSB 2008
	430,609
	448,535
	376,341
	127,785
	108,561
	109,324
	238,858
	354,684

	SSB MSY
	205,878
	270,942
	267,232
	154,240
	151,820
	152,003
	170,462
	195,535

	MSY
	14,490
	18,302
	17,037
	11,822
	11,651
	11,664
	12,431
	13,849

	Steepness
	1.0
	1.0
	0.9
	1.0
	1.0
	1.0
	1.0
	1.0


Table 25. Results for Runs 9-15.
	Run No.
	9
	10
	11
	12
	13
	14
	15

	No Parms
	107
	107
	107
	108
	108
	107
	103

	Q US Spring
	0.79
	0.81
	2.67
	1.24
	1.00
	0.68
	1.35

	Final Gradient
	0.163790
	0.001327
	0.080348
	0.362425
	0.000074
	0.010501
	0.000007

	Total Likelihood
	3498.24
	3492.53
	3394.66
	3445.16
	3452.54
	2195.49
	2215.78

	         Catch
	7.88E-11
	1.03E-08
	7.02E-07
	1.43E-08
	1.15E-09
	2.92E-10
	5.06E-07

	         Survey
	-1.01
	-1.25
	2.48
	6.15
	2.25
	-2.91
	8.43

	         Landed LC
	64.63
	62.49
	134.27
	118.82
	90.77
	47.78
	103.52

	         Discard LC
	1422.68
	1422.46
	1331.20
	1348.14
	1384.27
	1221.05
	1170.95

	         Spring SV LC
	1981.40
	1979.61
	1890.91
	1923.73
	1934.44
	914.71
	931.19

	         Recruitment
	24.48
	24.16
	10.16
	17.57
	22.51
	6.74
	2.89

	SSB Virgin
	464,877
	457,884
	241,113
	277,394
	312,491
	288,525
	195,458

	SSB Initial
	177,776
	177,197
	121,473
	147,886
	169,397
	194,609
	115,679

	SSB 2008
	411,566
	400,596
	53,467
	140,189
	217,453
	306,578
	118,108

	SSB MSY
	201,395
	198,332
	104,905
	120,574
	135,476
	122,536
	83,779

	MSY
	14,214
	14,027
	8,097
	9,145
	9,964
	16,013
	11,228

	Steepness
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0


Table 26. Results for Runs 16-21.
	Run No.
	16
	17
	18
	19
	20
	21

	No Parms
	107
	107
	107
	103
	103
	103

	Q US Spring
	0.44
	1.76/1.52
	2.42/2.47
	1.76/1.52
	0.55
	2.60/2.66

	Final Gradient
	0.060199
	0.147930
	0.057259
	0.000029
	0.000080
	0.000024

	Total Likelihood
	2482.56
	2553.05
	2258.25
	2552.18
	2500.17
	2375.75

	         Catch
	5.42E-04
	5.41E-08
	9.87E-08
	5.42E-08
	1.45E-03
	2.68E-07

	         Survey
	-3.75
	12.00
	10.15
	12.00
	-4.56
	16.49

	         Landed LC
	81.75
	152.85
	131.84
	152.89
	113.60
	138.20

	         Discard LC
	1282.93
	1381.42
	1287.13
	1381.28
	1258.89
	998.70

	         Spring SV LC
	1101.68
	961.61
	796.15
	961.60
	1112.18
	1188.08

	         Recruitment
	2.57
	9.85
	15.52
	9.82
	0.68
	8.63

	SSB Virgin
	425,751
	301,952
	258,651
	301,895
	360,551
	240,866

	SSB Initial
	325,062
	179,104
	112,584
	179,072
	275,059
	119,269

	SSB 2008
	469,603
	105,111
	70,475
	104,977
	357,147
	53,142

	SSB MSY
	181,801
	132,140
	112,517
	132,117
	154,458
	104,818

	MSY
	21,485
	9,728
	8,768
	9,728
	19,144
	8,130

	Steepness
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0


Table 27.  Description of preliminary stock synthesis runs. All runs have two sexes combined in catch, US Spring only, knife-edge maturity at 80 cm, Fishing Year Catch, no fish in LC < 29 cm, No male selectivity offset, 1982-2008.
	Run 
	Survey separate
	SV q
	CV on size-at-age
	US Spr SSB
	US Spr
	K
	Linf
	SR
	Natural Mortality

	FY1
	No
	est
	0.07
	Yes
	Yes, 0.3 cv
	Fixed


	Fixed


	Ricker
	fixed

	FY2
	No
	est
	est
	Yes
	Yes, 0.3 cv
	Fixed


	Fixed


	Ricker
	fixed

	FY3
	No
	est
	0.07
	Yes
	Yes, 0.3 cv
	Canadian, Fixed


	Canadian, Fixed


	Ricker
	fixed

	FY4
	No
	est
	est
	Yes
	Yes, 0.3 cv
	Canadian, Fixed


	Canadian, Fixed


	Ricker
	fixed

	FY5
	Yes
	est
	0.07
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	Ricker
	fixed

	FY6
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	Ricker
	fixed

	FY7
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	est


	Ricker
	fixed

	FY8
	Yes
	est
	est
	No
	Yes, 0.3 cv
	est


	Fixed


	Ricker
	fixed

	FY9
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	BH
	fixed

	FY10
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	BH-steepness fixed at 1
	fixed

	FY11
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	BH-steepness fixed at 0.8
	fixed

	FY12
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	BH-flat beyond B0
	fixed

	FY13
	Yes
	est
	est
	No
	Yes, 0.3 cv
	Fixed


	Fixed


	Ricker
	est


Table 28. Results of Runs FY1-FY5.
	Run No.
	FY1
	FY2
	FY3
	FY4
	FY5

	No Parms
	103
	107
	103
	107
	105

	Q US Spring
	2.48/2.41
	2.23/2.24
	3.39/3.88
	3.21/3.76
	1.14/1.04

	Final Gradient
	0.000020
	0.000010
	0.000144
	0.006400
	0.000019

	Total Likelihood
	1551.21
	1300.74
	1752.93
	1519.54
	1928.91

	  Catch
	2.53E-07
	3.02E-05
	1.83E-04
	3.69E-04
	9.75E-08

	  Survey
	1.87
	5.30
	20.59
	25.74
	27.03

	  Landed LC
	133.58
	121.24
	176.47
	154.29
	137.98

	  Discard LC
	938.16
	754.08
	1053.67
	891.59
	968.56

	  Spring SV LC
	449.22
	368.93
	482.94
	417.85
	323.029/437.435

	  Recruitment
	18.63
	28.73
	9.45
	13.16
	17.64

	SSB Virgin
	269,571
	267,121
	284,404
	281,330
	265,387

	SSB Initial
	95,982
	117,794
	70,210
	85,724
	116,480

	SSB 2008
	77,885
	96,644
	31,393
	31,020
	92,188

	SSB MSY
	117,045
	115,786
	124,851
	123,537
	115,388

	MSY
	9,158
	8,923
	8,197
	8,024
	8,990

	Steepness
	1.0
	1.0
	1.0
	1.0
	1.0


Table 29. Results of Runs FY6-FY10.

	Run No.
	FY6
	FY7
	FY8
	FY9
	FY10

	No Parms
	109
	111
	111
	109
	108

	Q US Spring
	1.17/1.06
	0.00026/0.00024
	0.49/0.43
	0.95/0.87
	0.97/0.89

	Final Gradient
	0.004938
	0.001524
	0.000301
	0.000024
	0.000913

	Total Likelihood
	1586.60
	1153.85
	1403.48
	1560.70
	1571.78

	  Catch
	7.09E-04
	4.18E-15
	6.70E-04
	8.64E-05
	1.88E-03

	  Survey
	26.04
	17.18
	16.57
	24.37
	24.21

	  Landed LC
	125.06
	59.28
	82.28
	118.53
	115.64

	  Discard LC
	775.63
	477.72
	571.22
	745.61
	741.07

	  Spring SV LC
	274.80/324.01
	299.44/274.03
	290.72/402.19
	285.01/354.65
	295.10/ 356.46

	  Recruitment
	29.29
	13.89
	13.63
	3.73
	3.53

	SSB Virgin
	245,204
	305,281,000
	330,747
	250,794
	248,970

	SSB Initial
	116,228
	305,071,000
	195,813
	123,150
	114,506

	SSB 2008
	95,117
	430,805,000
	224,362
	135,351
	132,678

	SSB MSY
	106,268
	128,206,000
	147,589
	11,157
	3,509

	MSY
	8,322
	14,024,000
	7,755
	23,038
	24,279

	Steepness
	1.0
	1.0
	0.8
	1.0
	1.0

	Linf
	 
	88.96/76.32
	 
	 
	 

	K
	 
	 
	0.075/0.086
	 
	 


Table 30. Results of Runs FY11-FY13.

	Run No.
	FY11
	FY12
	FY13

	No Parms
	108
	109
	111

	Q US Spring
	1.16/1.07
	0.95/0.87
	1.75/ 1.56

	Final Gradient
	0.032199
	0.000024
	0.000323

	Total Likelihood
	1564.85
	1560.70
	1241.18

	  Catch
	6.52E-03
	8.64E-05
	2.10E-06

	  Survey
	24.82
	24.37
	58.09

	  Landed LC
	120.56
	118.53
	65.92

	  Discard LC
	743.79
	745.61
	528.80

	  Spring SV LC
	297.47/334.95
	285.10/354.65
	224.74/326.35

	  Recruitment
	7.52
	3.73
	21.64

	SSB Virgin
	237025
	250794
	401458

	SSB Initial
	103,001
	123,150
	146,967

	SSB 2008
	99,407
	135,351
	56,505

	SSB MSY
	47,102
	11,157
	177,107

	MSY
	14,656
	23,038
	7,426

	Steepness
	0.8
	1.0
	1.0

	M
	 
	 
	0.06/ 0.13


Table 31. Description of preliminary stock synthesis runs. All runs are female only, Calendar year, Ricker SR, US Spring only, M= 0.092 for all ages, knife-edge maturity at 80 cm, 1982-2005, max age 40.
	Run 
	Disc CV
	SV q
	CV on size-at-age
	Random walk
	US Spr
CV

	F1
	0.3
	est
	0.7
	no
	0.3

	F2
	0.3
	est
	0.7
	Yes, 1.5,0.5
	0.3

	F3
	0.3
	est
	0.7
	Yes, 5,0.5
	0.3

	F4
	0.3
	est
	0.7
	Yes, 5,1
	0.3

	F5
	0.3
	est
	est
	Yes, 5,0.5
	0.3

	F6
	0.3
	Fixed at 1
	est
	Yes, 5,0.5
	0.3

	F7
	0.3
	Between 0 and 2
	est
	Yes, 5,0.5
	0.3


Table 32. Results of Runs F1-F7.
	Run No.
	F1
	F2
	F3
	F4
	F5
	F6
	F7

	No Parms
	46
	94
	94
	94
	96
	96
	97

	Q US Spring
	3.01
	3.20
	3.28
	3.28
	3.05
	1.00
	1.23

	Final Gradient
	0.000252
	0.000952
	0.000086
	0.000226
	0.001941
	0.000245
	0.000177

	Total Likelihood
	562.74
	539.95
	530.62
	530.06
	442.05
	492.28
	481.47

	         Catch
	6.11E-02
	4.39E-04
	6.55E-04
	5.29E-04
	2.13E-03
	3.64E-07
	1.43E-06

	         Survey
	6.05
	6.69
	8.19
	8.22
	6.86
	18.86
	11.58

	         Landed LC
	51.13
	19.84
	14.68
	14.25
	19.24
	22.64
	20.50

	         Discard LC
	231.25
	232.77
	229.18
	228.98
	190.55
	209.00
	204.25

	         Spring SV LC
	258.04
	260.05
	258.06
	257.89
	201.93
	218.98
	214.28

	         Recruitment
	2.68
	4.56
	5.44
	5.42
	5.72
	5.37
	4.60

	SSB Virgin
	239,372
	233,256
	227,490
	227,320
	229,482
	266,582
	258,140

	SSB Initial
	123,647
	118,809
	119,760
	119,978
	121,698
	157,642
	150,336

	SSB 2005
	20,395
	18,473
	16,816
	16,827
	18,744
	60,684
	47,765

	SSB MSY
	107,140
	104,078
	101,519
	101,454
	102,064
	118,860
	115,065

	MSY
	6,103
	5,684
	5,541
	5,541
	5,538
	6,209
	6,036

	Steepness
	1
	1
	1
	1
	1
	1
	1


Table 3.  Results of three alternative stock synthesis runs. All runs use Fishing year catch of females, 1982-2008, US spring survey 1983-2009, Ricker SR with steepness allowed top exceed 1, estimated cv on length at age 1 and Linf, M = 0.092, knife-edge recruitment at length 80, and maximum age of 40. 
	Component
	Base - Wt1
	Wt10
	Wt100

	N parameters
	90
	90
	90

	Final Gradient
	0.000025
	0.000334
	0.001858

	Total
	707.01
	877.23
	711.98

	Surveys
	27.32
	149.05
	-786.82

	Lengths
	646.89
	709.72
	1437.71

	Unweighted components
	
	
	

	Catch
	1.18E-12
	2.45E-12
	0.04

	Equilbrium catch
	14.52
	6.69
	10.16

	Survey trend
	
	
	

	Spring kg/tow
	27.32
	14.90
	-7.87

	RMSE
	0.53
	0.48
	0.38

	Survey Q
	1.60
	1.60
	1.60

	Wt on trend
	1.00
	10.00
	100.00

	Length data
	
	
	

	Fishery
	34.24
	43.98
	83.95

	Discard
	341.39
	364.46
	672.33

	Spring kg/tow
	271.26
	301.28
	681.43

	Recruitment
	-2.18
	-8.60
	27.47

	Parm_priors
	0.00145281
	0
	0

	Parm_devs
	20.46
	20.38
	23.42

	Ratio mean effective N / assumed N
	
	
	

	Fishery
	8.35
	12.52
	8.68

	Discard
	1.17
	0.94
	0.27

	Spring kg/tow
	2.02
	1.83
	0.89

	
	
	
	

	Virgin SSB
	315,098
	341,297
	1,059,010

	1982
	109,176
	97,518
	151

	2008
	123,066
	115,553
	72,710

	SSBmsy
	126,495
	138,481
	398,810

	Depletion (2008)
	0.39
	0.34
	0.07

	%SSBmsy (2008)
	0.97
	0.83
	0.18

	RMSE recruits
	0.55
	0.44
	0.92

	Survey L50
	58.88
	54.34
	58.03

	CV A1
	0.15
	0.14
	0.25

	CV Amax
	0.03
	0.03
	0.02

	Survey Biomass
	
	
	

	1982
	266,182
	276,155
	148,417

	2008
	216,699
	228,377
	293,424

	Survey Biomass/q
	
	
	

	1982
	166,365
	172,598
	92,761

	2008
	135,438
	142,737
	183,391
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Figure 1.   Offshore strata sampled by the NEFSC.
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Figure 2.   Inshore strata sampled by the NEFSC.
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Figure 3. Fit to the US spring survey from Run 2. 
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Figure 4. Fit to the US spring survey from Run 11. 
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Figure 5. Fit to the total spring survey biomass index from Run 17.
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Figure 6. Fit to the spring SSB index from Run 17.
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Figure 7. Fit to the survey index of females from Run FY5.
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Figure 8. Fit to the survey index of males from Run FY5.
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