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Abstract

Stratified random multispecies trawl surveys have been conducted during autumn by the Department of
Fisheries and Oceans in the Newfoundland and Labrador Region annually since 1977. Since 1990 these surveys
have covered the offshore areas of NAFO Divisions 2J, 3K, 3L, 3N, and 30. During 1995, the Campelen 1800
shrimp trawl was adopted as the standard survey gear, and coverage was extended to include the inshore areas of
Div. 3K and 3L, parts of Div. 3M, Div. 2GH, and areas deeper than 1 000 m.

Some changes, planned and unplanned, have occurred to the survey series since 1995. Many of these unplanned
changes have occurred because vessel breakdowns have not allowed full or timely completion of the entire survey
area. The main problems with the 2004 survey were the complete absence of survey sets deeper than 731 m in Div.
3LMNO, the lack of coverage in several other strata in Div. 3L, the reduction in coverage in some strata in Div. 3K,
and the extension of the timing until February 1, 2005. The 645 sets fished in 2004/05 is the lowest number since the
1995 survey.

There are at least three sources of uncertainty resulting from the problems encountered during the fall surveys
of recent years: gaps in coverage (missed strata, reduced numbers of sets); changes in timing (survey coverage
extended later, coverage of some strata/Divisions often spread out over a much longer period than planned); and
vessel effects (no direct comparisons of the 3 vessels used, using vessels in areas where they have little or no
coverage in previous years).

Careful attention to survey gear and fishing protocols, along with set-by-set monitoring with trawl sensors
ensures minimal variability during tows. However, the problems with survey coverage and timing have introduced a
further degree of uncertainty into the survey estimates for many species.

Introduction

Annual stratified random trawl surveys have been conducted during autumn in the Newfoundland and Labrador
area by the Canadian Department of Fisheries and Oceans since 1977. The main objectives are to determine the
distribution and abundance of various groundfish and shellfish species and to collect biological samples. Over time,
these surveys have expanded, and from 1990 onward have covered the offshore areas of Div. 2J, 3K, and 3LNO
(Table 1).

In 1995, the RV Gadus Atlantica was replaced with the RV Teleost. As a result of this change, it was decided to
replace the Engel 145 trawls used on both the Gadus and RV Wilfred Templeman with a Campelen 1800 shrimp
trawl, in order to improve estimates of abundance for numerous species, as well as for smaller fish of many species
(McCallum and Walsh, 1996). Conversion factors based on extensive comparative fishing experiments were derived
for most of the main commercial fish species, to allow some comparability between the old and new survey series



(Warren, 1997; Warren et al., MS 1997; Morgan et al., 1998).

Since the change in vessel and gear, there have been some additions to the fall survey, including coverage in
Div. 2GH, Div. 3M, new strata in inshore areas of Div. 3KL, and coverage of strata deeper than 1 000 m in most
areas.

Methods

From 1995, fall surveys were generally scheduled to run from late September to mid-December. The survey
design is stratified random, with the allocation of sets proportional to stratum area within a Division, and a minimum
of 2 sets inall strata. Coverage was usually planned to a maximum depth of about 1500 m in all Divisions, which is
substantially deeper than the maximum depth fished in virtually all previous fall surveys. A maximum of 903 sets
was possible each year using the Divisional allocations in Table 2, covering a maximum area of about 180,000
square nautical miles, at a density of roughly 1 set per 200 square nautical miles. Figures 1-10 show the stratification
schemes used in each Division.

The survey is designed to be carried out by two vessels, both using an identical Campelen trawl, monitored with
Scanmar trawl sensors. The usual plan was for the RV W. Templeman to survey Div. 3LNO out to 731 m (400 fm),
as well as a substantial part of Div. 3K, generally the inshore and western strata. The RV Teleost was usually
scheduled to survey Subarea 2, most of Div. 3K, Div. 3LNO (deeper than 731 m), and the 9 deep strata in Div. 3M
(Flemish Pass and adjacent area). On two occasions (1996, 2001), RV Alfred Needler, outfitted with an identical
Campelen 1800 trawl, was used in the survey.

Results of 2004 survey

The survey began almost on schedule, in October 2004 in Div. 2H, on the Teleost. The start of the survey on the
Templeman was delayed by about 4 weeks due to mechanical problems. Subsequent breakdowns on the Teleost
resulted in the loss of several weeks of survey time. These two factors resulted in incomplete coverage in the 2004
survey, and timing being extended until February 1, 2005, the latest in the time series (Table 3). The coverage on a
stratum-by-stratum basis can be seen in Tables 5-12. The main problems with this survey are the complete absence
of survey sets deeper than 731 min Div. 3LMNO, the lack of coverage in several other strata in Div. 3L (e.g. 365-
69, 386-87, see Table 9 and Fig. 5), the reduction in coverage in some strata in Div. 3K, and the extension of the
timing. The 645 sets fished in 2004/05 was the lowest number for a fall survey since 1995.

Results of previous fall surveys

The coverage in the surveys from 1995-2004 has undergone some changes over the years, some planned and
some unplanned (Brodie, MS 1996). For example, a decision was made after 1999 that Div. 2G would no longer be
included in this survey, and that Div. 2H would be surveyed every second year. Also, a survey of most of Div. 3M
was carried out only in 1996; since then only the deep strata in the western and northern areas of Div. 3M have been
included in the survey design. Vessel breakdowns and other problems resulted in missed coverage in some years,
notably 2004, as well as the extension of the survey into January of the following year on 4 occasions, including the
last three years (Table 3).

The following is a brief synopsis of each survey from 1995-2003:

1995: Late start, no coverage of Div. 2GH, 3M, and inshore Div. 3KL. Coverage in Div. 2J and 3K lower than
other years. Coverage extended into January for first time in fall series. Lowest number of sets (552) in fall
Campelen series.

1996: Low coverage in Div. 2G, no deepwater coverage in Div. 3NO. RV Alfred Needler used for 69 sets in Div.
3NO. Most complete survey of Div. 3M. First year of inshore coverage in Div. 3KL. Highest number of sets ever
completed in fall survey (838).

1997: No shallow coverage in Div 2GH, no deepwater coverage in Div. 3NO. In Div 3M, only deepwater strata
surveyed from this year onward.



1998: Poor coverage in Div. 2G. Some coverage of deep strata in Div. 3NO. Over 800 sets in total for third
consecutive year.

1999: No deep coverage in Div 2G, no inshore coverage in Div. 3KL, reduced coverage in Div. 3M, no deep
coverage in Div. 3NO. 744 sets completed in total.

2000: No coverage of Div. 2G from 2000 onward. Div 2H not surveyed. Some sets missed in Div. 3K and 3L. First
complete coverage of deepwater sets in Div. 3NO. 672 sets in total.

2001: Poor coverage in Div 2H, and later than usual. RV Alfred Needler used for 126 sets in Div. 2J and 3KL. 764
sets completed in total.

2002: Div. 2H not surveyed. All other scheduled coverage completed, but 128 sets of 717 total were done in
January 2003, after scheduled date of survey.

2003: Div. 2H not surveyed. A few sets dropped in Div. 3K. Almost no deep coverage in Div 3NO. 31% of 668
sets completed in January 2004.

Results of spring surveys in 3LNO

For comparison, coverage and timing of the spring surveys (1996-2004) in Div. 3LNO, conducted with the
same vessel (Templeman) and Campelen trawl, are shown in Table 4. These surveys cover strata out to a maximum
depth of 731 m, and the Campelen trawl has been used from 1996 onward. Coverage has been relatively constant in
recent years, with a mean of 321 sets per year. The surveys have begun as early as April 27 and ended as late as June
30, and there is minimal variation in survey timing or depth fished. Detailed stratum by straum coverage in these
surveys has been presented in many recent NAFO assessment documents, such as Walsh et al. (MS 2004) on
yellowtail flounder.

Discussion

There are perhaps three major sources of uncertainty resulting from the problems encountered during the fall
surveys of recent years: gaps in coverage (missed strata, reduced numbers of sets), changes in timing (survey
coverage extended later, coverage of some strata/Divisions often spread out over a longer period than planned), and
vessel effects (no comparisons of the 3 vessels used, using vessels in areas where they have little or no coverage in
previous years).

On the first point, the major gaps in the survey in 2004 have been described above. Deep-water coverage in Div.
3NO was cancelled in both 2003 and 2004. Several other key strata in Div. 3L were missed in 2004, and this
impacted abundance and biomass estimates for a number of shellfish and groundfish stocks. Other notable gaps
include poor coverage in Div. 2G (none after 1999), spatial and temporal gaps in Div. 2H, no inshore strata fished in
Div. 3KL in 1995 and 1999, and generally poor coverage of deep strata in Div. 3NO (except in 1998, 2000-02).

Regarding changes in timing, the surveys of 1995, and 2002 to 2004 were all extended into the following year.
This did not happen at all in the earlier survey series, from 1977-1994. The timing of coverage in Div. 2GH (Tables
5 and 6) was generally variable, ranging from late September (1996) to mid-December (2004). In Div. 2J (Table 7),
the usual timing of late October to mid-November was generally followed in 1996-2000 and 2004, but was later in
1995 and 2001-03. In Div 3K, the timing of the surveys affected most were those of 1995, and 2002-04. In addition,
the coverage in 2004 was spread out over a period of 81 days, by far the longest in the time period (Table 8). In Div
3L, only in 1995 and 2003 did coverage extend into the following January (Table 9), and this has not occurred at all
in Div. 3NO (Tables 11 and 12).

Estimates of abundance and biomass in the survey are calculated assuming that there are no vessel effects, i.e.
all three vessels are treated equally. If there was no variation in the coverage by vessel, this would not be an issue.
However, because of vessel breakdowns, it has often been necessary for a vessel to survey an area normally covered
by the other. Examples include the RV Alfred Needler sets in 1996 and 2001, and sets by RV W. Templeman in Div.
2J in the 2002 survey (Table 3). As well, Div. 3K is often a mixed bag, with the proportion of sets done by Teleost
vs. Templeman varying over time (e.g. no WT sets in 1999 and 2000, and 100+ in 1995 and 2002). In general, the
shallow sets in Div. 3LNO are done by the RV W. Templeman, and the deeper sets by Teleost, although exceptions



to this are frequent.

With respect to possible vessel effects, all three vessels used in the fall surveys from 1995 onward have used the
same version of the Campelen 1800 trawl, which undergoes an extensive mensuration program before and during
each survey trip (McCallum and Walsh, 1996). As well, standard survey protocols are followed strictly for each tow,
and each set is monitored with a set of Scanmar trawl sensors, and the data collected and analysed. Despite these
controls, McCallum and Walsh (MS 2002) found that there were differences in trawl performance between vessels,
and sometimes between surveys on the same vessel. They concluded that some of this difference was likely due to
depth and bottom type, and some was due to different vessel characteristics of the three research vessel. They
concluded that further analysis of the trawl data was required. Effects of these differences on abundance and
biomass estimates are not known. In any case, the standard tow parameters (Tow = 15 minutes @ 3.0 knots) have
been used in all analyses, and are not adjusted by observed differences in the tow data collected. To look for vessel
effects, some comparative fishing has been conducted during the spring 2005 survey in Div. 3P between Alfred
Needler and W. Templeman, both using the standard Campelen trawl, and additional comparisons are planned during
the fall 2005 survey.

It is difficult to measure the effects on survey results that these problems have caused. Surveys are intended to
be carried out using the same methodology and timing to minimise the design effects on the populations being
studied. Changes in biology (maturation, growth), migration, etc. are factors which would be influenced by changes
in survey timing. The effects of these delays and shifts in timing cannot always be quantified, but often they have
destroyed the synoptic two-vessel element in survey coverage which is part of the design. As well, these problems
have introduced a further degree of uncertainty into the survey estimates, and therefore into the assessments of
stocks such as crab, shrimp, cod, and Greenland halibut.
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Table 1. Information on Canadian auturmn surveys, Div. 2T3KLNO, 1977-94

Div. Years smveyed Research Vessel* Usual Max. Depthimn) # sets (min, max)
27 1977-94 GA 1000 53 - 157
3K 1975-94 (7 1000 69 - 181
L 1981-94 ATC (B1,82), WT/AN (83-24) 73l 99 - 231
3 - - - -

E10) 1930-94 WT 731 34 - 80
30 1930-94 WT 731 - 91

¥ GA = Sadus Atlantica
ATC = AT Camaran

WT = Wilfred Templeman
AN = Alfred Nesdler

Tahle 2. Stratified Random surveys, NF Region, autumn 1995 to present.
Area of MAFO Divisions, set allocations, and Campelen tow parameters.

Div. Area (sq n mi) # of sets # of strata
25 16749 103 29
2H 17786 B3 35
24 25272 M7 40
ak 27051 175 46
L 46338 206 g4
M (F Pass) 2381 26 5
an 19523 54 a5
Ele] 20176 g9 36
Total 180266 803 299

Tow parameters, Campelen 1800 trawl

Tow time = 15 minutes

Tow Speed = 3 knots

Tow distance = 0.75 n. mile
Standard Wingspread = 55 .25 feet

Based on 1 n.mi = 6076.11 feet, 1 standard tow covers 0.00682 square n. miles.



Tahle 3. Summary of sets in Campelen autumn surveys in BA 243 in 19052004, Depth range is given in meters, mumbers of sete appear in parentheses. Only successful survey sets are shown here.

Year Division Ship Year Division Ship
Teleost W Templeman A MNeedier Total Teleost W Templeman ANeedier Total
1005 G Mot surveyed in 1905 2000 pie} Not survered in 2000
H IH
21 145.042 (2 84 ) 127-1400 (117) 17
3K 166-1444 (31) 162-494 (100) 131 3K 113-1379 (1500 159
3L T33-1210 (5 a3-640 (161) 166 L 152-1430 7y 43-447 (102 176
3 Mot surveyed in 1995 Al Thd-1401 (26) 26
ki) 40-650 (9 o0 kit T47-1419 (24 46642 (T o4
30 63-730 (813 81 30 T52-1424 (2 62-654 (T6) 100
1995 autumn survey extended into Tanuary 1096 (66 sets) 552 672
1996 ;G 127 - 1436 (47) 47 2001 pit) Mot surveyed in 2001
2H 122 - 1415 (77 T IH 9991466 () 117-655 (49) 57
2I 126 - 1410 (117) 17 al 120-1389 (49) 105-574 (71) 120
3K 111 - 1368 (115) 126 - 472 (60) 175 3K 146-1479 (106) 128-439 (55) 170-252 (4 163
iL 805 - 1433 (31) 51-671 (180 n iL 146-1457 (34 38-702 (1650 187-203 (2) 205
3 Ta4 - 1400 (1) 127 - 707 (68) it 3l T63-1407 (26) 26
ki) 390- 1147 (13) 37309 (54 &7 ki) 739-1410 (24 45-660 (70 94
30 68 - 650 (24) 63 -139(19) 63 - 304 (15 58 30 803-1391 (22) 67-703 (75) 97
838 764
1997 G 201-1209 (69) 69 2002 ie) Mot surveyed in 2002
IH 220-1382 (71) 7l IH
aI 123-14338 (117) 17z a 102-1372 (98) 136-572(1%) 17
3K 143-1431 (155) 117-421 (20) 175 3K 156-1395 (6 121-431 (111) 175
3L 161-1436 (71) 35-714(134 205 3L T63-1431 (30) 35-670 (176) 206
3Nl TO9-1379 (26) 26 3l 818-1403 (26) 26
ki) H-FER (T T4 kit 811-1429 (24 44675 (7 94
30 G2-611 (73 73 30 T75-1504 (24 G5-696 (75 99
810 002 autumn survey extended into JTangary 2003 (122 sets) 7
1008 i) 143-1488 (34 34 2003 i) Mot surveyed in 2003
H 08-1473 (83 83 IH
21 126-1392 (118) 118 ) 123-1404 (116) 114
3K 122-1415 (154 121346 (17 171 3K 1511474 (118) 115-430 (50) 168
3L 691.1437 (32) 34675 (172) 204 3L T53-1446 (30) 32-702 (175 205
3 ThE-1436 (26) 26 Al T05-1455 (26) 26
ki) 341447 (12) 37-1079 (78) o0 kit 43727 (7 T
30 82-1076 (87) a7 30 TE1-1382 (8 63-650 (75 a3
813 2003 autumn survey extended into Jamsary 2004 (210 sets) 668
1999 i) 142-1415(69) 69 2004 G Hot surveyed in 2004
iH 104-1454(31) il IH 109-1415 (37) &7
aI 109-13730115) 15 a 127-1365 (115) 113
3K 146-1477(154) 154 3K 112-1412(135) 212-545 (16) 151
3L 13661 63-1407 (165 170 3L 151-522 (4) 44653 (143) 147
3Nl 853-1403012) 1z 3l ot surveyed in 2004
ki) 39-GE4EE) 68 kit 40-659 (65 2]
30 58-692(75) 75 30 63-634 (76) i
744 004 autumn swrvey extended into February 2005 (36 sets) 645




Table 4. Mumber of successful sets, spring surveys 1996-2004 (Campelen tithe-series)

A1 surveys conducted by RF Bilfred Templeman

Range of dates (earliest to latest day each yeat) shown inlast 2 columns of upper panel.

Depth range of survey sets shown in lower panel.

# of inshore
Year Div. 3L sets included Div. 3N Div. 30 Total earliest latest
1996 1828 0 g2 26 356 T-Ilay IT-Jun
1907 158 n 71 g1 310 30-Apr 26-Tun
1993 183 g 28 93 352 12-Mlay 30-Ju
1599 177 32 a2 26 3 11-Mlay 20-Jun
2000 134 0 g1 23 9% 11-May 29-Jun
2001 154 12 79 T 324 29-Apr 24 Jun
2002 144 4 79 7o 308 T-Apr 22-Jun
2003 155 14 79 7o 327 B-Ilay 26-Jun
2004 151 12 70 7 3 12-May 26-Tun
mean 1584 0.0 £2.8 3212
Depth range (m), Campelen spring surveys 1996-2004.
Div. 2L Div. 3N Div. 30

Year Hin Hax Hin Hax Hin hax

1994 il fifid 42 Bif5 i G254

1597 Gl &1 35 HED fi2 Tl

1908 53 721 38 AE fid 657

15900 4 6o 40 a59 a2 a7o

2000 il 621 45 fifid fil g

2001 34 695 40 50 74 ]

2002 42 710 40 Bl &3 A28

2003 62 693 39 621 &3 T

2004 47 710 44 a7 5 fil 36




Tahle 5. Summary of coverage, by stratum, in Div. 2G during 1895-2004 fall surveys

Stratum  Area (sgn mi) Depth (m) 1996 1897 1898 1899
Se3l-0c8 Qet1-8  Qet17 Qet12-37

am 1213 201-300 4 8 1 a
902 120 301-400 2 3 2 2
03 a0 401-500 0 3 2 2
904 123 a201-750 0 2 2 2
05 164 T41-1000 0 1 2 2
908 228 1001-1250 0 2 2 2
907 360 1251-1500 0 0 1 2
08 5285 201-300 2 4 2 3
04 2773 <=200 8 0 2 12
910 23359 ==200 B 0 2 9
911 B392 201-300 3 o) 3 3
912 73 301-400 0 2 2 2
913 G2 401-500 0 2 2 2
914 113 a201-750 0 2 2 2
915 96 T91-1000 0 0 1 0
918 146 1001-1250 0 1 2 0
917 165 1251-1500 0 0 1 0
918 215 1251-1200 1 0 0 0
914 316 1001-1250 1 2 0 0
920 172 T91-1000 1 1 0 0
a1 142 £01-750 1 2 1 2
922 186 401-500 0 2 1 2
923 186 301-400 2 2 0 2
924 Tab 201-300 2 ) 0 3
925 1804 ==200 4 0 1 4
926 433 201-300 2 3 0 2
927 832 301-400 2 B 0 2
928 783 401-500 3 3 0 2
924 1261 5201-750 3 B 0 I}
Total 16749 47 a2 34 [at2]



Tahle 6. Summary of coverage, by straturn, in Div 2H during 1995-2004 fall surveys

Stratum Area (sgnmi)  Depth {m) 1996 1897 1898 19499 2001 2004
" gep18-30° 0ct018°  0ct7-30 Oc22Mo8  Dec 815  Oct8-26

930 1028 <=200 4 0 ] 4 3 ]
4931 278 201-300 2 2 2 2 0 2
932 85 301-400 2 2 2 2 0 2
933 a0 501-750 2 2 2 2 0 2
934 Ta 501-750 2 2 2 2 0 2
935 96  751-1000 1 2 2 2 0 2
936 78 1001-1280 1 2 2 1 2 2
437 94 1251-1500 1 2 2 1 2 2
933 191 1251-1500 2 2 2 2 2 2
939 130 1001-1280 2 2 1 2 1 2
940 47 751-1000 2 2 2 2 1 2
8941 g4 501-750 2 2 2 2 2 2
942 85 501-750 2 2 2 2 2 2
943 354 201-300 2 2 2 2 0 2
944 860 301-400 z] B 4 4 1 4
945 461 501-750 2 3 2 2 2 2
946 721 501-750 3 8 4 4 3 4
947 227 501-750 2 2 2 2 2 2
948 248 501-750 2 2 2 1 2 1
943 208 301-400 2 2 0 1 2 2
950 281 201-300 2 2 0 2 2 2
951 234 501-750 2 2 2 2 2 2
952 177 301-400 2 2 2 2 2 2
953 281 201-300 2 2 2 2 2 2
954 871 <=200 4 0 ] 4 3 ]
955 384 201-300 2 3 2 2 2 2
956 1051 <=200 z] 0 5 4 4 5
957 1371 <=200 7] 0 7 7 ] 7
953 284 201-300 2 2 2 2 2 2
959 178 301-400 2 2 2 2 2 2
9a0 107 501-750 2 2 2 2 2 2
461 21 501-750 2 2 2 2 2 2
962 242 751-1000 2 2 2 2 0 2
9563 265 1001-1280 2 2 2 2 0 2
964 342 1251-1500 2 2 2 2 0 2
Taotal 11776 TT 71 83 81 a7 a7
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Tahle 7. Summary of coverage, by stratum, in Div. 2 during 1995-2004 fall surveys

Stratum Area (sgnmi)  Depth (m) 1885 1886 1987 1888 1988 2000 200 2002 2003 2004
Ded-Ja2? Oc22-MNo7 Oc189-Mod OCED-NDai' NDVE-?S’ Mov1-14 Mo 21-Dec 8 De?-Ja12' Dec1-17 Oc27-Mo14

2 633 ==200 a 2 2 2 2 2 2 2 2 2
202 621 201-300 2 2 2 2 2 2 2 2 2 2
203 487 301-400 2 2 2 2 2 2 2 2 2 2
204 248 501-750 2 2 2 2 2 2 2 Z 2 Z
205 15884 <=200 a g g g g g g g B g
206 1870 ==200 3 T T T T T T T T T
207 2764 <=200 8 9 9 9 9 q q g E] 8
208 588 301-400 2 2 2 2 2 2 2 2 2 2
208 580 201-300 2 Z) Z) Z) Z) Z) Z) 3 & 2
210 1038 201-300 3 4 4 4 4 4 4 4 4 4
21 291 301-400 2 2 2 2 2 2 3 Z 2 Z
212 857 501-7a0 2 2 2 2 2 2 2 2 2 2
213 15883 201-300 g g g g g g g g ] g
214 1341 201-300 4 ) ) ) ) ) B ] &5 ]
215 1302 201-300 2 3 3 3 3 3 3 5 5 5
218 350 301-400 2 2 2 2 2 2 2 2 2 2
217 241 501-780 2 2 2 2 2 2 2 2 2 2
218 362 501-750 3 2 2 3 2 2 2 Z 2 Z
219 783 751-1000 2 2 2 2 2 2 2 ? 2 ?
220 303 1001-1250 a 2 2 2 1 2 2 2 2 2
221 330 1251-1500 0 2 2 2 2 2 2 2 2 2
222 450 301-400 2 2 2 2 2 2 3 2 2 2
223 158 501-7a0 2 2 2 2 2 1 2 2 2 2
224 228 501-750 3 2 2 2 2 2 2 2 2 2
225 195 1001-1250 a 2 2 2 2 2 2 Z 2 Z
278 201 1251-1500 a 2 2 2 2 2 2 ? 2 ?
227 5493 501-750 2 2 2 2 2 3 2 2 2 2
228 2198 201-300 7 8 8 8 8 8 7 8 B 8
229 536 301-400 2 2 2 2 2 2 2 2 2 2
230 185 501-750 2 2 2 2 2 2 2 Z 2 Z
2 186 751-1000 2 2 2 2 2 2 2 2 2 2
232 228 10071-1250 a 2 2 2 2 2 2 2 2 2
233 237 1251-1500 0 2 2 2 2 2 2 2 2 2
234 530 201-300 a 2 2 2 2 2 2 2 2 2
235 414 501-7a80 2 2 2 2 2 2 2 2 2 2
236 193 751-1000 2 2 2 2 2 2 2 2 2 2
237 733 <=200 3 3 3 3 3 3 4 3 3 3
233 7ra <=200 0 3 3 3 2 3 3 3 2 3
234 120 501-750 2 2 2 2 2 2 2 2 2 2
240 133 501-7580 2 2 2 2 2 2 2 2 2 2
Tatal 25272 84 17 17 118 115 M7 120 M7 116 18



11

Table 8. Summary of coverage, by stratum, in Div. 3K during 1995-2004 fall surveys

Stratum  Area (sgnmi)  Depth (m) 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Mo28-Ja25" MNov7-26 Mo4-De18’ Mov4-30 No20-Det1 No14-De18 No27-De18 Del-Jal4 Det7-Ja3t No13-Fei

608 98 <=200 0 3 3 3 0 3 2 3 2 3
604 342 201-300 0 2 2 2 0 2 2 2 2 2
610 256 301-400 0 2 2 2 0 2 2 2 2 2
611 573 201-300 0 3 3 2 0 2 2 2 2 2
612 445 ==200 d 2 2 2 0 2 2 2 2 2
613 30 501-730 0 2 2 2 0 2 2 2 2 2
614 263 301-400 0 2 2 2 0 2 2 2 2 2
615 251 201-300 0 2 2 2 0 2 2 2 2 2
616 250 <=200 0 2 2 2 0 2 2 2 2 2
B17 5483 301-400 2 3 3 3 3 3 3 3 3 3
g18 1347 <=200 7 i il 4 B B 3 i 4 i
618 1753 <=200 4 7 7 g g 8 8 8 B 8
620 2545 201-300 8 A A A A A 11 Al 11 8
621 2537 201-300 B A il il il il B il " 8
522 G391 201-730 3 3 3 3 3 3 3 3 3 3
623 494 301-400 2 2 2 2 2 2 2 2 2 2
624 1105 201-300 4 ] 5 7] 7] 7] 8 ] 8 ]
625 888 301-400 3 4 4 4 4 4 4 4 4 4
A28 1113 301-400 4 ] &5 7] 7] 7] 4 ] 5 4
627 1255 501-730 8 ] 5 7] 7] 7] 3 ] 8 4
628 1085 301-400 8 7 5 5 5 5 3 7 8 7
629 495 301-400 2 2 2 2 2 2 E 2 2 2
630 332 301-400 2 2 2 2 2 2 3 2 2 2
631 1321 501-720 5 i B B B B 10 i B 4
B33 2087 301-400 = 9 ! 4 4 4 9 9 9 9
534 1555 201-300 7 7 7 7 7 7 7 7 8 2
635 1274 201-300 B 1 5 5 5 5 5 1 5 2
636 1455 201-300 7 fi G g g g B fi B 3
537 1132 201-300 5 3 5 5 5 1 5 3 5 3
638 2054 301-400 9 9 El ] 8 7] 8 9 9 9
G35 1463 301-400 7 fi G g 7 3 8 fi B 3
640 [=iz] 801-780 2 2 2 2 2 2 2 2 2 2
B41 230 501-750 2 2 2 2 2 1 2 2 2 2
g4z 418 731-1000 2 2 2 2 2 2 2 2 2 2
643 733 1001-1250 3 3 3 3 3 2 3 3 3 3
544 474 1451-1500 2 2 2 2 2 2 2 2 2 2
545 218 501-730 2 2 2 2 2 2 2 2 2 2
648 325 501-720 2 2 2 2 2 2 2 2 2 2
B4 360 751-1000 2 2 2 2 2 2 2 2 2 2
548 228 1001-1250 0 2 2 2 2 2 2 2 2 2
544 212 1251-1500 0 2 2 2 2 2 2 2 2 2
650 134 501-730 2 2 2 2 2 0 2 2 2 2
651 358 801-780 2 2 2 2 2 1 2 2 2 2
652 516 751-1000 2 2 2 2 2 2 2 2 2 2
653 531 1001-1250 2 2 2 2 2 2 2 2 2 2
554 479 1251-1500 2 2 2 2 2 2 2 2 2 2
Total 37051 131 175 175 171 154 1549 165 175 168 181
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Table 8. Summary of coverage, by stratum, in Div. 3L during 1995-2004 fall surveys

Stratum  Area (sgnmi)  Depth {m] 18985 18986 1887 18988 18989 2000 2001 2002 2003 2004
Ocd-Ja2d 0c3-DesOc23-De20Mo2-Del18Mo7-Del120c24-De18 Ocd-DeB Oc23-De2 No7-Ja20 Mo 24-Deld

328 1219 92-183 5 ] ] ] ] ] ] ] 7] ]
34 1574 92-183 g g 4 3 3 5 5 5 5 4
342 585 92-183 2 2 2 2 2 2 2 2 2 2
343 525 92-183 2 2 2 2 2 2 2 2 2 2
344 1882 184-274 g g g g g 3 ) 17 ] g
345 1432 275-366 7 g g g g 3 17 17 ] g
346 865 275-366 3 3 3 2 3 3 3 3 2 3
347 483 184-274 4 3 3 3 3 3 3 3 3 2
348 2120 92-183 7 7 7 g 7 4 7 7 7 7
349 2114 92-183 9 7 7 7 7 7 7 7 7 7
350 2071 56-91 g 7 7 7 7 7 7 7 7 7
363 1780 56-91 7 g g g g ) ] ] G g
364 2817 92-183 9 10 9 9 9 2 ] ] 9 9
365 1041 92-183 4 4 3 3 3 1 3 3 3 0
366 1384 184-274 ] ] ] ] ] 2 ] ] 7] 0
368 334 275-366 2 3 2 2 2 2 2 2 ? d
369 961 184-274 i) 2 i) i) i) 2 &) &) 3 0
370 1320 92-183 & 4 4 4 4 4 4 4 4 1
371 M2 56-91 5 4 4 4 4 3 4 4 4 4
372 2460 56-91 10 9 g g g 2 B B g g
384 1120 56-91 ] 4 4 4 4 4 4 4 4 4
384 2356 92-183 9 9 g g g g g g g g
386 983 184-274 4 3 3 3 3 3 3 3 3 d
387 718 275-366 3 2 2 2 2 2 2 2 2 d
388 361 275-366 2 2 2 2 2 2 2 2 2 2
389 821 184-274 3 3 3 3 3 3 3 3 3 3
390 1481 92-183 g g g g g 17 17 17 ] g
391 282 184-274 2 2 2 2 2 2 2 2 2 2
392 145 275-366 2 2 2 2 2 2 2 2 2 2
724 186 3B7-549 2 2 2 2 2 2 2 2 ? 2
730 170 550-TH 2 2 2 2 2 2 2 2 ? 2
731 216 367-549 2 1 2 2 2 2 2 2 2 2
732 231 550-731 2 2 2 2 2 2 2 2 2 2
733 468 367-549 2 ) 2 2 2 2 2 2 2 2
734 228 550-731 2 2 2 2 2 2 2 2 2 0
735 272 367-549 2 2 2 2 2 2 2 2 2 0
736 175 550-TH 2 2 2 2 2 2 2 2 ? d
737 247 732-914 2 2 2 2 2 2 2 2 ? d
738 221 915-1097 2 2 2 2 2 2 2 2 2 0
739 254 1098-1280 1 2 2 2 2 2 2 2 2 0
740 264 1281-1463 0 2 2 2 2 2 2 2 2 0
41 223 732-914 0 2 2 2 2 2 2 2 2 0
742 208 415-1097 0 2 2 2 2 2 2 2 2 0
743 211 1098-1280 d 2 2 2 3 2 2 2 ? d
744 280 1281-1463 0 2 2 2 1 2 2 2 2 0
745 348 732-914 0 2 2 2 2 2 2 2 2 0
746 382 915-1097 0 2 2 2 2 2 2 2 2 0
47 724 1098-1280 0 ) 2 2 2 2 2 2 2 0
748 159 732-914 0 2 2 2 2 2 2 2 2 0
744 126 415-1097 0 2 2 2 1 2 2 2 2 0
70 556 1098-1280 d 2 2 2 2 2 2 2 ? d
741 229 1281-1463 0 2 2 2 1 2 2 2 2 0
784 268 <=55 0 2 2 2 0 2 2 2 2 2
784 465 56-91 0 2 2 2 0 2 2 2 2 2
786 B4 92-183 0 2 2 2 0 2 2 2 2 2
787 613 92-183 0 2 2 2 0 2 2 2 2 2
784 261 92-183 0 2 2 2 0 2 2 2 2 2
784 72 275-366 d 2 2 2 d 2 2 2 ? 2
7490 B9 92-183 0 2 2 2 0 2 2 2 2 2
791 227 184-274 0 2 2 2 0 2 2 2 2 2
792 50 367-549 0 2 2 2 0 2 2 2 2 2
793 72 92-183 0 2 2 2 0 2 2 2 2 2
794 216 92-183 0 2 2 2 0 1 2 2 2 2
795 164 184-274 0 2 2 2 0 2 2 2 2 2
796 175 275-366 d 2 2 2 d 2 2 2 ? 2
797 88 92-183 0 2 2 2 0 2 2 2 2 2
793 100 275-366 0 2 2 2 0 2 2 2 2 2
799 72 92-183 0 2 2 2 0 2 2 2 2 2
g00 81 275-366 0 0 2 2 0 2 2 2 2 2
Tatal 46338 166 211 205 204 170 176 205 208 204 147
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Tahle 10, Summary of coverage, by stratum, in Div. 3M during 1993-2004 fall surveys

Straturm  Area (sg n mi) Depth (m) 1996 1997 1998 1994 2000 200 2002 2003
Se25-Ded’ Dect1-15  Dec913” Dec11-12° Oct24-23°  Oct813 Oct24- No&lan 13-18 (20043

a01 342 ==146 2 0 0 0 0 0 0 0
202 838 147183 5} 0 0 0 0 0 0 0
203 B28  184-256 4 0 0 0 0 0 0 0
a04 348  184-256 2 0 0 0 0 0 0 0
405 703 184-256 [} 0 0 0 0 0 0 0
506 496  184-256 3 0 0 0 0 0 0 0
207 822 257-366 b5} 0 0 0 0 0 0 0
a08 BAG  257-366 4 0 0 0 0 0 0 0
09 34 257-366 2 0 0 0 0 0 0 0
510 951  257-366 5} 0 0 0 0 0 0 0
a1 806 257-366 b5} 0 0 0 0 0 0 0
212 670 367-548 4 0 0 0 0 0 0 0
213 249 3B7-5449 2 0 0 0 0 0 0 0
214 B02  3B67-549 4 0 0 0 0 0 0 0
214 BEE  3B7-549 3 0 0 0 0 0 0 0
216 B34 550-731 4 0 0 0 0 0 0 0
217 216 550-731 2 0 0 0 0 0 0 0
518 210 550-731 2 0 0 0 0 0 0 0
214 414 530-731 3 0 0 0 0 0 0 0
520 525 732-914 0 0 0 0 0 0 0 0
521 517 9151097 0 0 0 0 0 0 0 0
522 533 1088-1280 0 0 0 0 0 0 0 0
523 284 1281-1463 0 0 0 0 0 0 0 0
524 253 732914 0 0 0 0 0 0 0 0
h25 226 915-1087 0 0 0 0 0 0 0 0
o926 177 1098-1280 0 0 0 0 0 0 0 0
527 171 1281-1463 0 0 0 0 0 0 0 0
528 530 ¥32-914 2 3 3 1 3 3 3 3
529 488 9151097 2 3 3 2 3 3 3 3
530 1134 1088-1280 2 7 7 5 7 7 T 7
531 203 1281-1463 2 2 2 2 2 2 2 2
532 238 915-1087 2 2 2 2 2 2 2 2
533 98  732-914 2 2 2 0 2 2 2 2
234 486 915-1087 2 3 3 0 3 3 3 3
535 92 1088-1280 2 2 2 0 2 2 2 2
536 112 1281-1463 2 2 2 0 2 2 2 2
237 102 367-944 0 0 0 0 0 0 0 0
538 194 850-7N 0 0 0 0 0 0 0 0
539 133 732-914 0 0 0 0 0 0 0 0
Total 17051 a6 26 26 12 26 26 26 26
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Table 11. Summary of coverage, by stratum, in Div. 3M during 1995-2004 fall surveys

Stratum Area (s n mi Depth (m) 19958 18946 1997 18948 18999 2000 2001 2002 2003 2004
5e27-0c26 No25-De13 OES-NDSOEWE-DEHE' Moy 3-22 Oc17-Des SEQB-OEQQ' OEHS-ZBOEN-ND?' Mov11-23

3587 184  275-366 2 2 2 2 1 2 2 2 2 2
3528 225 184-274 2 2 2 2 2 2 2 2 2 2
324 421 42-183 2 2 2 2 2 2 2 2 2 2
360 2992 56-91 17 B 9 8 g 8 g g g g
361 1853 56-91 1 g ] g ] g 5 g 5 g
362 2520 56-91 5 g T 7 T 7 7 7 7 7
373 2520 56-91 5 7 7 7 5 7 7 7 7 7
374 931 56-91 2 2 3 i) 3 i) 3 3 3 3
375 1893 <=55 g 4 4 4 4 4 4 4 4 4
376 1499 <=55 g 4 ] 4 4 4 4 4 4 4
aiT 100 92-183 2 2 2 2 2 2 2 2 2 2
378 139 184-274 2 2 2 2 2 2 2 2 2 2
374 106 275-366 2 2 2 2 2 2 2 2 2 2
380 116 275-366 2 2 2 2 2 2 2 2 2 2
L 182 184-274 2 2 3 2 2 2 2 ? 2 ?
382 647  92-183 2 2 2 2 2 2 2 2 2 2
383 674 56-91 2 2 2 2 2 2 2 2 2 2
723 195 367-549 2 2 3 2 2 2 2 2 2 2
724 124 250-731 2 2 2 2 2 2 2 ? 1 ?
725 105 367-549 2 2 2 2 2 2 2 2 2 1
726 7285073 2 2 2 2 2 2 2 2 3 2
72T 160 367-549 2 2 2 2 2 2 2 2 2 2
728 156 250731 2 2 2 2 2 2 2 ? 2 ?
7592 134 732-914 0 0 0 2 0 2 2 2 0 0
7583 138 915-1097 0 0 0 2 0 2 2 2 0 0
794 180 1098-1280 0 1 0 2 0 2 2 2 0 0
785 385 1281-1463 0 d ] 2 ] 2 2 ? ] ]
76 108 732-914 0 0 0 2 0 2 2 2 0 0
7ar 102 915-1097 0 0 0 2 0 2 2 2 0 0
78 99 1098-1280 0 0 0 2 0 2 2 2 0 0
788 1271281-1463 0 d ] 2 ] 2 2 ? ] ]
760 184 732-914 0 0 0 2 0 2 2 2 0 0
761 171 915-1097 0 0 0 2 0 2 2 2 0 0
762 212 10488-1280 0 0 0 0 0 2 2 2 0 0
TH3 281 1281-1463 0 ad ] ad ] 2 2 2 ] ]
Total 19523 a0 a7 74 a0 ot 94 94 94 70 g9
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Table 12. Summary of coverage, by stratum, in Div. 30 during 19858-2004 fall surveys

Straturn Area (sqnmi)  Depth (m) 1085 1996 1997 1898 1989 2000 2001 2002 2003 2004
Se 26-0c20 MNo24-De17 Se26-0c19 Oc10-De13 Oc13-Mo13 Cc11-MNa24 8822-0014' Oct5-16 Se23-0c21 Oc31-Maid
329 1721 092183 5 5 5 5 5 5 5 5 5 5
230 2089 £6-01 5 B B B B B B B B 7
381 456 £6-01 2 2 2 2 2 2 2 2 2 2
332 1047 02183 3 2 3 3 3 3 3 3 3 3
233 147 184-274 2 0 2 2 2 2 2 2 2 2
334 965 275366 2 0 2 2 2 2 2 2 2 2
235 £8  275-366 2 2 2 2 2 2 2 2 2 2
236 121 184-274 2 2 2 2 2 2 2 2 2 2
337 B8 92183 2 2 3 3 3 3 3 3 3 3
238 1898 £6-01 5 2 5 5 5 5 5 5 5 5
239 g85 92183 2 3 2 2 1 2 2 2 2 2
240 1716 £6-01 4 5 5 5 7 5 5 5 5 5
361 2520 £6-01 7 B 7 7 B 7 7 7 7 7
282 2580 £6-01 17 5 B 7 7 7 7 7 7 7
263 1282 £6-01 3 2 4 4 4 4 4 4 4 4
264 474 92183 2 2 2 2 2 2 2 2 2 2
285 103 184-274 2 2 2 2 2 2 2 2 2 2
266 B1 275366 2 2 2 2 2 2 2 2 2 2
717 166 367-543 2 0 2 2 2 2 2 2 2 2
718 134 BEO-T31 2 0 2 2 2 2 2 2 2 2
719 76 367-540 2 2 2 2 2 3 2 2 2 2
720 105 BEO-T31 2 2 1 2 2 2 2 2 2 2
721 76 367-540 2 2 2 2 2 2 2 2 2 2
722 83 E50-731 2 2 2 2 2 2 2 2 2 2
764 105 732014 0 0 0 2 0 2 2 2 0 0
785 124 916-1097 0 0 0 2 0 2 2 2 0 0
766 144 10981280 0 0 0 0 0 2 2 2 0 0
767 1568 1281-1483 0 0 0 0 0 2 2 2 0 0
768 83 732914 0 0 0 2 0 2 2 2 0 0
789 138 916-1097 0 0 0 2 0 2 2 2 0 0
770 128 1098-1280 0 0 0 0 0 2 2 2 0 0
™ 175 1281-1483 0 0 0 0 0 2 2 2 0 0
72 136 732014 0 0 0 2 0 2 0 2 2 0
773 128 916-1097 0 0 0 2 0 2 2 2 2 0
774 135 10981280 0 0 0 0 0 2 2 2 2 0
75 156 1281-1463 0 0 0 0 0 2 2 2 2 0
Total 20176 B &8 73 87 75 100 57 59 B3 78
Gd a3 62 al &0 =
al &l
P26 975 929 721 gy
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919 751-1000 m
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S906
il 907 |
@09 38
201
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Fig 1. Stratification of Div. 2G.
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Fig. 9. Division 3L - shaded strata were not surveyed in fall 2004 Canadian survey.



21

Dot Combowr i Falho

Fig. 10. Divisions 3LMNO, with 200-mile limit.



