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PROJECT SUMMARY

This project is designed to be a fishery independent black sea bass survey of hard bottom sites
in Southern New England (SNE) and Mid-Atlantic waters. Black sea bass were collected from
four general zones along the coast utilizing black sea bass pots (43%” long, 23” wide, and 16”
high) made with 1% x 1% inch coated wire mesh, single mesh entry head, and single mesh
inverted parlor nozzle. Pots were unvented and therefore have the capability to retain all size
classes of black sea bass. The four general zones will include one in Massachusetts, one south
of Rhode Island, one south of New Jersey, and one south of Virginia (Figures 1-5). In each of
these general zones, four individual sampling sites were selected, each of which is one square
mile in size. For example, there were four sampling sites in Massachusetts waters, each of
which was approximately 1 square mile in size. Each of the individual sampling sites was
separated by at least four miles in order to provide adequate spatial coverage. This sampling
design dispersed the sampling effort over a larger area, since it is not cost effective to sample
along the entire coast at this time.

The sampling protocol required that a commercial vessel take 30 pots (3 ten pot trawls) to each
of the randomly selected hard bottom sampling sites. This procedure continued each month
during the sampling season for five months. Thus, 16 locations were sampled monthly. Pots
were un-baited and allowed to remain in place for a minimum of four days. The date, area,
depth, set over days, and catch was recorded and fish measured utilizing the standard NMFS
sea sampling protocols. This same sampling format will be followed every four weeks for five
complete cycles.
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Figure 2. Four sampling sites in Massachusetts showing 16 sub-blocks in each site.

FUHIW  UEOW W HOW DRI JTW  TRRW TN TReW TSI TR e e

250

o

f
-

7 . N ) \.
5 X
—k‘.
N /—\-_a/
AL
P
5:- o

RW "SR"

‘Mo (A)
Wi IE‘} G"1m
= FlG25s |

14 42 7m<§>ﬂw{
Blds A 112/

- {t'
B Eﬁtfﬁ\ 11 R? q& 1 D4Rks

e \,1
1914@#\?13'0‘”"5*-90'99.43; 1‘3 €
E7fS A N/Diot 'S OUT

1E 7
7 K ;
i pm1a S et

JWTW  TTRUW UMW TUHTW  TeOW  TSTW TUESUW  TITOW TYEVW  TUSUW  TRATW  qrIuw  71Tow

Figure 3. Four sampling sites in Rhode Island showing 16 sub-blocks in each site.
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Figure 5. Four sampling sites in Virginia showing 16 sub-blocks in each site.
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Figure 4. Four sampling sites in New Jersey showing 16 sub-blocks in each site.
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All sampling was completed by August 2012 in the Mid-Atlantic sites and September 2012 in
the New England sites. In the Mid-Atlantic a total of 10326 black sea bass were measured
(3539 in Virginia waters and 6787 in New Jersey waters) (Figure 6). Mean size was 25.0 cm. A
total of 7922 black sea bass were measured in the New England sites with 1644 measured in
Rhode Island and 6278 in Massachusetts. Mean size in New England was larger than in the
Mid-Atlantic at 30.9 cm.
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Figure 6. Length frequency distribution of black sea bass in the Mid-Atlantic and
New England sites.

Data analysis was conducted by Greg DeCelles, Adam Barkley, and Dr. Steve Cadrin from the
University of Massachusetts, School for Marine Science & Technology. Catch data and length
frequency distribution were compared between areas as well as between other surveys. This
final report is based almost entirely on their which is included below.
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Background

The stock assessment model for black sea bass was developed by the Data Poor Working
Group meeting in December 2008 (NEFSC 2009) and was updated in 2011 (NEFSC 2011). The
assessment indicated that the sea bass stock was not overfished and that overfishing was not
occurring. However, the assessment has substantial uncertainty and the peer review panel
concluded that “a pot survey for black sea bass should be considered” (NEFSC 2011).

An industry-based, fishery independent survey of black sea bass was initiated to develop
a new index of abundance, which could be used to improve the quality of the stock assessment
for black sea bass. The survey was conducted between Virginia and Massachusetts, at the core
of the species range. Unvented fish pots were sampled on hard-bottom substrates, which are not
currently sampled by other fishery independent surveys. Unvented pots were sampled for five
months; from June to October in New England waters, and from April through August in the
Mid-Atlantic. Four commercial fishing vessels served as industry partners during the research.

Methods

Four sampling zones (MA, RI, NJ, and VA) were covered by the 2012 unvented pot survey.
Sampling was conducted monthly between April and August, 2012 at the southern sites (NJ and
VA), while monthly sampling took place between May and September at the northern sites (MA
and RI). Four stations were sampled monthly within each zone. Within each station, 30
unbaited fish pots were deployed each month, and each pot was fished for a minimum of four
days. Each black sea bass was measured to the nearest cm (excluding the tendril), and the total
catch of black sea bass at each size class was recorded for each unvented pot. The data were
aggregated by zone, station and month to allow for analysis.



Catch data from the 2012 black sea bass unvented pot survey was examined using a Nested
Analysis of Variance (ANOVA). The Nested ANOVA was used for two tests. First, we tested
for significant differences in catch rates (sea bass/trawl) between the four survey zones (MA, RI,
NJ and VA). Secondly, we tested for significant differences in catch rates between the four
stations within each survey zone. The catch data were grouped by study area, month, station and
trawl to perform the Nested ANOVA analysis. GT2 tests (Sokal and Rohlf, 2001) were used to
test for significant differences in the catch rates of black sea bass sampled between pairs of
survey zones. A total of six GT2 tests were performed, which tested for differences between the
six pairs of survey zones. The GT2 test is a slight modification of the Tukey’s Honestly
Significant Difference method, and the GT2 test allows for unequal sample sizes between
treatment groups (Sokal and Rohlf, 2001).

A single factor ANOVA and Kolmogorov-Smirnov tests were used to test for significant
differences in the length frequency distributions of black sea bass sampled at the four survey
zones in the fixed gear survey (MA, RI, NJ and VA). GT2 tests were also used to test for
significant differences in the mean length of black sea bass sampled between pairs of survey
Zones.

The length frequency distributions of black sea bass caught in the four areas sampled during the
fixed gear survey were combined to form a single aggregated length frequency distribution. A
Kolmogorov-Smirnov test was used to investigate whether the aggregated length frequency
distribution of black sea bass sampled during the fixed gear survey differed significantly from
the length frequency distributions observed in the three other available indices (Massachusetts
Division of Marine Fisheries Spring Trawl Survey, the Northeast Fisheries Science Center
Spring trawl survey and recreational fisheries samples from Massachusetts). A Kolmogorov-
Smirnov test was also used to look for differences in the length frequency distribution of black
sea bass caught on this survey, and those caught on the unvented pot survey for scup in southern
New England waters.

Results

A total of 18,248 black sea bass were measured during the 2012 fixed gear survey. The catch
rates of black sea bass at each of the four sampling zones is shown in Table 1. Overall, the
highest catch rates were observed in NJ, while the lowest catch rates were seen in Rl. The
results of the nested ANOVA indicated that catch rates (number of sea bass/trawl) differed
significantly between the four survey areas (p<0.001). The nested ANOVA also detected
significant variation in catch rates between stations within each survey area (p<0.001).

GT2 tests were performed to investigate whether the catch rates of black sea bass differed
significantly between pairs of survey zones. The GT2 tests results are shown in Table 2. NJ has
the highest catch rates of black sea bass, and the catch rates in NJ were found to differ
significantly from the three other survey zones (RI, MA and VA). A significant difference in
catch rates was also noted between MA and RI. Catch rates did not differ significantly between
MA and VA, and between VA and RI using the GT2 test.



The length frequency distribution of black sea bass caught in the four survey zones is shown in
Figure 1 and Table 3 and is summarized in Table 4. Generally, larger fish are caught more often
in the northernmost survey areas (MA and RI), while smaller black sea bass are sampled more
frequently in the southern range of the survey (NJ and VA). Results of the ANOVA indicated
that the length frequency distributions of black sea bass varied significantly between the four
study sites (p<0.001).

The results of the GT2 tests for differences in length distribution among areas are shown in Table
5. The mean length of black sea bass was found to differ significantly in all six of the pairs of
survey zones that were tested. The results of the K-S tests indicated that the length frequency
distributions of black sea bass differed significantly between the four survey zones (Table 6;
Figure 2).

Komogorov-Smirnov tests were used to test for differences in the length frequency distribution
of black sea bass sampled during the fixed gear survey and those observed in other indices (2012
MA and NEFSC spring trawl surveys and 2012 MA recreational fisheries samples). The results
of the K-S test indicate that the length frequency of black sea bass observed during the fixed gear
survey differed significantly from the length frequency of sea bass observed in the other
available indices (Table 6). Because the sample sizes differ substantially between the different
indices, the proportional length frequency distributions were examined (Figure 2). Overall, the
fixed gear survey tends to sample smaller black sea bass than both the recreational and
commercial fisheries. The greatest proportion of sea bass sampled in the fixed gear survey is
noted around 23cm, which is smaller than both the commercial and recreational catches (30 and
34 cm respectively). The largest sea bass are observed in the commercial fishery. Significant
differences were also noted in the length frequency distributions of black sea bass in current
survey, and those observed on the URI unvented pot survey for scup in southern New England
waters (p<0.001; Figure 3). While the range of sizes of black sea bass sampled on both surveys
was similar, the average size of black sea bass captured on the URI scup survey was larger than
those sampled on the current survey.

Discussion

Results of the Nested ANOVA indicated that there was significant variability in the catch
rates of black sea bass between the zones sampled in the fixed gear survey (MA, RI, NJ, VA). In
addition, catch rates were found to vary significantly between stations within a survey zone.

This result suggests that black sea bass are not homogenously distributed within a survey zone,
and instead may exhibit a patchy distribution that is related to food availability or habitat
preference. The GT2 test found that catch rates in New Jersey were significantly higher than
those in VA, MA and RI. Catch rates in the MA survey were also significantly higher than those



in RI. These results suggest that the productivity and abundance of black sea bass varies
spatially, and that these differences should be accounted for in survey design and resource
monitoring.

The length frequency distribution of black sea bass was found to vary significantly
between survey areas. The largest black sea bass were typically sampled in the northern range of
the survey (MA and RI), while smaller sea bass were encountered more frequently in the
southern portion of the survey area (NJ and VA). There were also significant differences in the
length frequency distributions of black sea bass observed in the fixed gear survey and those
sampled on the NEFSC spring trawl survey, the MADMEF spring trawl survey and in the 2012
Massachusetts recreational catch. The fixed gear survey samples intermediate sized black sea
bass effectively, but does not typically capture the smallest and largest sea bass. The
preponderance of small sea bass (<10cm) captured during the NEFSC spring survey (Figure 2)
suggests that this may be an appropriate fisheries independent index to monitor recruitment in
the black sea bass stock. In addition, the relatively high proportion of large black sea bass in the
recreational catch and MADMEF spring survey suggests that these indices may be good
candidates for monitoring the relative abundance of older year classes in the black sea bass
population. These analyses demonstrate the importance of the fixed gear survey due to the
differences in length distribution. We expect that the expansion of the time-series for this survey
will increase the utility of this data set for future use in the stock assessment for black sea bass.
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Tables
Table 1. Summary of black sea bass survey catches (fish/trawl) at each of the four survey areas

that were sampled during the fixed gear survey.

VA NJ RI MA
ntrawls 45 27 60 60
Mean Catch/Trawl 78.6 251.4 26.9 103.2
Minimum Catch/Trawl 1 0 0 8
Maximum Catch/Trawl 439 705 160 294

Table 2. Results of the GT2 test that was used to investigate whether the catch rates of sea bass
varied significantly between survey areas. The differences in mean catch rates (fish/trawl)

between survey areas is shown, and significant results are denoted with an *.

NJ MA VA RI
NJ - - - -
MA 148.2* - - -
VA 172.8* 24.6 - -
RI 224.3* 76.2* 51.6 -
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Table 3. Observed length frequency distribution of black sea bass caught in each of the four
survey zones during the 2012 fixed gear survey.

Length (cm) NJ VA MA RI Total
15 1 0 3 1 5
16 4 0 18 4 26
17 28 1 35 9 73
18 77 13 51 5 146
19 235 33 86 21 375
20 302 108 100 36 546
21 700 222 155 36 1113
22 708 342 195 48 1293
23 728 437 235 35 1435
24 689 428 297 47 1461
25 670 404 323 86 1483
26 436 405 359 77 1277
27 707 328 378 111 1524
28 473 231 341 82 1127
29 335 194 354 81 964
30 245 100 349 80 774
31 139 85 333 81 638
32 106 49 303 99 557
33 77 48 309 114 548
34 60 31 262 90 443
35 31 21 253 77 382
36 12 16 236 69 333
37 15 14 216 59 304
38 5 6 147 48 206
39 1 4 182 38 225
40 0 6 181 26 213
41 0 2 118 29 149
42 0 3 122 30 155
43 0 1 91 18 110
44 2 2 75 14 93
45 0 0 51 15 66
46 1 1 35 16 53
47 0 2 31 13 46
48 0 0 26 15 41
49 0 2 15 7 24
50 0 0 13 12 25
51 0 0 0 5 5
52 0 0 0 2 2
53 0 0 0 1 1
54 0 0 0 3 3
55 0 0 0 3 3
56 0 0 0 0 0
57 0 0 0 1 1

Total 6787 3539 6278 1644 18248




Table 4. Summary of the length frequency distribution of black sea bass caught in each of the
four survey areas during the 2012 fixed gear survey.

mean median  min. length max.
length (cm) length (cm) (cm) length (cm)
MA 6278 30.7 30 15 50
RI 1644 31.6 31 15 57
NJ 6787 24.8 24 15 46
VA 3539 25.4 25 17 49

Table 5. Results of the GT2 test to examine whether significant differences exist in the mean
length of black sea bass observed at pairs of locations that were sampled during the fixed gear
survey. Differences in the mean length (cm) between pairs of survey areas are shown, and
significant results are denoted with an *.

RI MA VA NJ
RI - - - -
MA 0.83* - - -
VA 6.14* 5.31* - -
NJ 6.79* 5.96* 0.65* -

Table 6. Kolmogorov-Smirnov test results. The factors MA, RI, NJ and VA are areas that were

surveyed during the fixed gear survey. Fixed gear is the aggregate length frequency distribution

of all black sea bass that were sampled in the fixed gear survey. NEFSC Spring is the 2012
Northeast Fisheries Science Center spring bottom trawl survey. MA Recreational is the 2012

recreational catch length data from Massachusetts recreational fisheries. MA Spring is the 2012

Massachusetts Division of Marine Fisheries Spring bottom trawl survey.

Factors D p-value

MA-RI 0.0644 <0.0001

MA-NJ 0.4381 <0.0001

MA-VA 0.4238 <0.0001

RI-NJ 0.4847 <0.0001

RI-VA 0.4759 <0.0001

NJ-VA 0.0996 <0.0001

Fixed gear-NEFSC Spring 0.4481 <0.0001
Fixed gear-MA Recreational 0.7596 <0.0001
Fixed gear- MA Spring 0.3507 <0.0001

14



Figures

Figure 1. Proportional length-frequency distribution of black sea bass sampled at the four survey
zones during the fixed gear survey.
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Figure 2. Proportional length-frequency plot of black bass sampled in the fixed gear survey, the
NEFSC spring survey, the MA spring survey and MA recreational catch. This plot shows the

proportion of black sea bass at length category for the four sampling programs.
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Figure 3. Proportional length-frequency plot of black bass sampled in the current survey and

those sampled during the 2012 URI unvented pot survey for scup in the waters of southern New

England.
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