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INTRODUCTION

The Virginia Institute of Marine Science (VIMS) currently conducts a monthly
trawl survey in the three major Virginia rivers and the lower Chesapeake Bay to estimate
the abundance of economically important finfish species, particularly at the juvenile
stage. VIMS has conducted similar trawl surveys in various forms since 1955. Although
this represents a 40 year period, variations in sampling design and gear have confounded
efforts to produce a meaningful, continuous time series. Such variations include changes
in stations occupied, sampling frequency, vessels, and trawl gears. Much of the trawl
survey sampling has been documented (Wojcik and Van Engel 1988a, 1988b, 1988c,
1988d, 1989), although some changes have not.

Monthly sampling began in 1955; colle.ct.ions in the lower Chesapeake Bay were
made at fixed channel stations approximately five or ten miles apart, from the bay mouth
to the York River mouth. Collections in the York River were made at fixed, mid-channel
stations approximately ﬁvevrniles apart. Sampling was expanded to include the James
River in 1964, and the Rappahannock River in 1965. While the fixed river stations have
usually remained nominally intact, some have gradually moved from their original sites.
Sampling was usually conducted monthly, but some stations, or even entire systems
(rivers or bay), were not sampled during some months. This sampling design was
continued until 1973, at which time separate surveys were initiated by the Ichthyology
and Crustaceology departments. The Ichthyology department conducted a semiannual

trawl survey using a stratified-random sampling design in the bay and rivers. During the
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1973-1978 period, the Crustaceology department continued sampling at the fixed river
stations from May to November, targeting blue crabs. Finfish species were enumerated,
although lengths were usually not recorded. In 1979 the separate surveys merged, and
monthly sampling at the fixed stations resumed. The survey was expanded in 1988 to
include a monthly, stratified-random design in Virginia’s portion of the Chesapeake Bay,
and similar designs were added in the York River in 1991, in the Rappahannock River in
1995, and in the James River in 1996.

When sampling began in 1955, the trawl gear consisted of a (nominal) 30 ft. (9.1
m), semi-balloon otter trawl, made from cotton thread, with a 9.4 m (31 ft) headrope and
11.3 m (37 ft) footrope, 2.4 m (8 ft) legs, 25 mm (1 inch) stretched mesh in the body and
wings, and 19 mm (3/4 inch) stretched mesh in the cod end (Wojcik and Van Engel
1988a). Beginning in 1961 the net was a 30 ft, 4-seam semi-balloon otter trawl with a 9.4
m (31 ft) headrope and 11.3 m (37 ft) footrope, 1.8 m (6 ft) legs, 38 mm (1 %2 inch)
stretched mesh in the body, and 32 mm (1 1/4 inch) stretched mesh in the cod end (gear
code 010). A 4.8 mm link chain was attached to the footrope, hung 16 Links/30 cm.
Trawls were fished with 56 cm x 122 c¢m (22 inch x 48 inch) wooden doors and 9.1 m
(30 ft) wire bridles between the doors and the single towing cable (warp). The nets were
apparently made from cotton until 1971, when nylon twine was introduced (Wojcik and
Van Engel 1988a). Sampling with this and the previous gear was usually conducted using
15 minute tows (bottom time), although 7.5 minute tows were also used, especially in

upriver stations.
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In 1973 the Crustaceology Department undertook the monthly trawling program at
fixed stations above approximately river mile 10, adding a tickler chain to the existing
gear. In September 1975, the 56 cm *x 122 c¢m doors were replaced with larger wooden
trawl doors of 61 cm x 137 cm (24 * 54 inches) (gear code 043). Trawls were towed for
five minutes using the 9.1 m bridles. (The larger doors were inadvertently purchased, and
subsequently retained.)

The semiannual survey conducted by the Ichthyology department at this time used
both a 16 ft (gear code 035) and 30 ft (gear code 033) trawl. Gear 035 had a 4.9 m (16 ft)
headrope and 6.1 m (20 ft) footrope, 0.9 m (3 ft) legs, 38 mm (1 1/2 inch) sfretched mesh
in the body, and 32 mm (1 1/4 inch) stretched mesh in the cod end, and a 13 mm (1/2
inch) stretched mesh cod end liner (Wojcik and Van Engel 1988a). A 3.2 mm diameter
link chain was hung on the footrope. This net was fished for five minutes using 7.0 m
wire bridles (Chao and Musick 1977). Gear 033 was similar to that used previously, with
the addition of a 13 mm (1/2 inch) stretched mesh knotless cod end liner (gear code 033).

Wooden trawl doors, 56 cm x 122 c¢cm, and 9.1 m wire bridles were used. The 16-ft trawl

was Lié’éd in water < 3.7 m (12 ft), while the 30-ft trawl was used in deeper water. Tows

made with gear 033 were usually based on a distance of 0.25 (statute?) miles (0.40 km),
rather than on duration. However, tows were frequently measured by five minutes of
duration (A. D. Estes, pers. comm.).

In 1979 the Ichthyology and Crustaceology department surveys merged and

returned to the monthly, fixed stations. The 30 ft trawl, with the larger wooden doors,
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tickler chain and 9.1 m bridles were retained from the Crustaceology survey, and the 13
mm cod end liner was retained from the Ichthyology survey (gear code 068). Tows were
of five-minute duration. In 1980 the bridles were increased to 18.3 m (60 ft), while the
rest of the trawl configuration remained the same (gear code 070).

The latest gear modification was a change from the wooden doors to smaller steel
Vee doors, 49 cm x 71 cm (Wilcox Marine Supply, Mystic, CT), beginning in 1991, with
the rest of the trawl configuration remaining the same (gear code 108).

Existing trawls without the cod end liner have six foam floats on the headrope,
each 38 mm wide by 76 mm diameter (1 1/2" x 3"). Current lined nets have eight foam
floats on the headrope, each 76 mm wide x 76 mm diameter (3" x 3"). This increase’ in
the size and number of floats was apparently undocumented, so is assumed to correspond
- with the addition of the cod end liner. Original and current trawls were manufactured by
the same company, Marinovich Trawl Company, Biloxi, MS, although other net
manufacturers had been used (Wojcik and Van Engel 1988a).

In addition to variations in trawl configuration, several vessels were used during
the trawl survey history (see Wojcik and Van Engel 1988a, 1988b, 1988¢, 1988d, 1989).
These include the R/V Virginia Lee (1955-1957), Pathfinder (1957-1981), Langley
(1962-1979), W. K. Brooks (1970-1978), and Restless (1971-1979), among others. The
R/V Captain John Smith was used beginning in 1976, and was the principle trawling
vessel beginning in 1981. This vessel was a 12.8 m (42 ft overall length) fiberglass launch

with 1.2 m (4 ft) draft and 200 HP diesel engine. The trawl was towed from a boom on
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the starboard side from a block 1.2 m above the water. During its use, the Captain John
Smith underwent several changes, including a change in 1986 from side- to stern-trawling
off a block 2.4 - 3 m (8 - 10 ft) above the water, increased cabin size, and larger, 350 HP,
diesel engine. |

In 1990 the trawl survey purchased the R/V Fish Hawk, a 8.5 m (28 ft) aluminum
trawler with a 0.6 m (22 inch) draft and 210 HP diesel engine. Trawling off this vessell is
conducted from the stern off a block 2.1 m (7 ft) off the water. Side-by-side trawling was
conducted with the Fish Hawk and Captain John Smith during the regular August survey
to compare vessels. From September 1990 to the present all trawling was conducted with
the Fish Hawk. Gear 070, used on the Fish Hawk from September to December 1990,
was replaced beginning in January 1991 by gear 108 with the smaller Vee doors to
improve safety and gear handling on the smaller vessel.

Any attempts to reconstruct a continuous data series must address the variations
involved. Analyses may require that collections from missing stations or months be
estimated, abundance of young-of-the-year must be estimated when only total abundance
is available, and abundances must be adjusted to a given sampling gear. The purpose of
this study was to examine differences in catches of selected finfish species by the major
trawl gear conﬁgqrations, and attempt to develop a means of converting catches from

previous trawl gears to the current gear.




METHODS

Comparisons of the research vessels Captain John Smith (modified - code JS) and
Fish Hawk (vessel code FH) were conducted during normal survey operations in August
1990. Side-by-side trawling was conducted at 34 stations, 12 each in the Rappahannock
and York River, and 10 in the James River. Of these, finfish were sampled from 23
stations, and blue crabs were sampled from those and an additional 11 stations. Sampling
was conducted over three days, one for each river, using gear 070 (Table 1) from both
vessels. The engine speed for the Fish Hawk (1000 rpm) was adjusted to approximate the
speed of the Captain John Smith (650 rpm: 3-5 km/hr). Beginning and ending tow
locations, at set and haul, were recorded using Loran-C. Catch differences were analyzed
as described below for the gear cofnparisons, with differences noted.

The major historical trawl configurations were individually compared against the
current trawl gear (code 108) (Table 1). Additionally, gear type 010 was compared using
both 7.5 and 15 minute tows. Sampling with gears 010 and 043 was conducted primarily
during September and October, the period of peak abundance for most of the target
species. Sampling with gear 070 was also conducted in April, May and June (Table 2).
Sampling with gear 033 was conducted in January-February and June-July, when this
gear was used in the original semiannual survey.

An unlined trawl, intended to approximate gears 010 and 043, was made by
altering an existing net. The net was modified from the present eight 76 x 76 mm floats to

six 38 x 76 mm floats and the cod end liner was removed. Other net dimensions were, or
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were assumed to be, the same. Existing 56 x 122 cm wooden trawl doors were badly
deteriorated and unusable. New doors purchased from the original supplier, Marinovich
Trawl Co., for gear comparisons were slightly larger, 61 x 122 cm (24 x 48 inches).

Ancillary comparisons were made against an unlined net with eight floats, no
tickler chain, 9.1 m bridles, and Vee doors fished for five and 15 minutes (gear code
010V; Table 1). Sampling was conducted in June, July, September, and February (Table
2). These comparisons were used in an attempt to examine the effects of the headrope
flotation and trawl doors on catches.

Field sampling for gear comparisons consisted of fishing one historical gear
configuration and the current trawl gear each sampling day using the R/V Fish Hawk.
Sampling sites were selected to approximate normal survey station depths and substrates
or to target known or assumed areas of concentration of target species. The initial gear
was fished twice at a given site, once upstream and once downstream, to negate tidal
effects. The alternate gear was then installed, and two more tows were made, upstream
and downstream. The vessel was then moved to another site, and a set of four tows was
performed again. Typically two to five sets were completed each sampling day. The
beginning and ending locations of tows were recorded using Global Positioning System
(GPS). Although four tows were made at each site, they rarely covered the same ground,
as indicated by plots of beginning and ending positions.

Tow distances by the test gears were examined for differences. Differences were

calculated as the mean of the two tows by the test gear (one tow by the Captain John
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Smith) minus the mean of the two tows by the current gear (one tow by the Fish Hawk)
within a set (or pair). Distances from the gear 010 comparisons using 7.5 and 15 minute
tows were standardized to compare tow distances per five minutes of trawling.
Standardized distances were used only to test the assumption that the gears covered the
same relative amount of ground and, by extension, were towed at the same speed. They
were not used for catch analyses, and are not intended to imply a relationship between
tow distance and catch. The mean difference, over all sets or trawl pairs, was examined as
a two-tailed paired difference test at & = 0.05.

For each tow, the catch was separated to species, and all, or a subsample of each
species, were measured to the nearest millimeter mid-line length - fork length for species
with forked tails, and total length for the other species. Blue crabs, Callinectes sapidus,
were measured to the nearest millimeter carapace width. Unmeasured fish were counted,
and length frequencies derived from each tow were then applied to those individuals to
obtain an estimated overall length frequency for that tow. Bay anchovies, Anchoa
mitchilli, were measured for vessel comparisons, but only counted for most gear
comparisons.

Catches from the test gears or vessels were compared using paired-difference
tests. Length frequencies were divided into 25 or 50 mm intervals: 25 mm intervals were
used for most species and 50 mm intervals were used in the larger species, striped bass,
Morone saxatilis, weakfish, Cynoscion regalis, and summer flounder, Paralichthys

dentatus. Only the most abundant species and important recreational species were
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examined. Catches were gxamined by size intervals in an attempt to discern any size-
dependent effects of the gears, and to possibly apply the results to months other than
those in which these tests occurred. The total number of individuals of a species within a
tow, X, caught in a given size interval, L, was log-transformed. Because a sampling unit
for a given gear consisted of two tows in each set, catches from those two tows were
averaged, and the difference between that average and the two-tow average for the other

gear -always the current net, gear 108- within the set was calculated:

Gear A/tow 1: XA = log[xaip +1]
Gear A/tow 2: XaoL = log[xpor +1]
Gear A: X"AL = [X'AIL + X'A2L]/2

Gear 108/tow 1: x'(lOS)lL = 1°g[x(108)1L + 1]

Gear 108/tow 2: x'(108)2L = log[x(108)2L +1]

Gear 108: X"(1og)L = K08y * X(108)2LY2

Difference: Dy = x"aAr- X"(IOS)L
Mean catch differences, BL = ZDL/nL, and 95 percent confidence intervals were based
on the number of sets, np, in which fish of a given size interval were captured. For
Captain John Smith - Fish Hawk comparisons and historical gear and vessel comparisons,
with only one tow per vessel or gear in a set, X" 51, = X 51 The difference in log-
transformed catches, D, is equivalent to the log of the ratio of catches - log[(xy + 1)/(x5 +
1)]. Ratios from untransformed catches have been used in previous gear studies

(Chittenden and Van Engel 1972; Lipcius and Van Engel 1990).
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Weighted regressions of mean differences on length, BL =Bo+ By(@), or
weighted grand mean differences averaged over length intervals, I:) = ZWLBL/ZWL,
were calculated to examine the ability to convert catches from other gears to the current
gear as a standard. These relationships were weighted by the number of sets in which fish
of a given size group were captured, divided by the variance of the gear differences for
that size group, Wy = nL/SIZ. (Steele and Torrie 1980). In some instances a size-dependent
stepped trend was apparent, but no significant regression equation could be fit. In those
circumstances weighted mean differences were calculated for the lower and upper step,
and a line was fit through B for the median lengths in the steps. For example, a line may
be fit to B for fish 26-75 mm and fish 101-150 mm through the length midpoints (50,
1:3(26-75)) and (125, 1:3(101_150)). The weighted mean difference or weighted regression
was then applied as a correction to the individual length frequencies of the experimental

tows, to examine the potential for converting between gears:

~ Ky D)

XaogL = 10 -1

“where D = BL from the weighted regression or B from the weighted mean difference. For
example, to convert from a gear 043 catch (duration = 5 minutes), where the original
number caught at 200 mm was x = 47, and the calculated weighted regression equation is
Dy =-0.136 + 0.0017(L):

Dypo =-0.136+0.0017(200) = 0.204

X (043)200 = log(47+1)
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X(043)200 = 1.681
10(1.681-0.204) |

X'(108)200

X(108)200 = 2°

Theoretical cod end mesh retention size ranges were calculated for some fish
species. A plastic cone was marked for a series of circumferences, and the cod end mesh
circumference was estimated by firmly inserting the cone in the mesh and recording the
cone circumference. Twelve measurements were made on each of 15 cod ends (n = 180)
from nets curreritly available for use or cod ends salvaged from destroyed nets. However,
although the original and preéent nets were manufactured by the same company,
Marinovich Trawl Co., net makers have varied in the interim (Wojcik and Van Engel
1988a). In the absence of existing historical nets, it can dnly be assumed that
specifications of those nets were reasonably similar.

Length-girth relationships were determined for Atlantic croaker, Micropogonias
undulatus, black seabass, Centropristis striata, silver perch, Bairdiella chrysoura,
southern kingfish, Menticirrhus americanus, spot, Leiostomus xanthurus, weakfish, white
perch, Morone americana, and summer flounder. These relationships were intended to
estimate the gear selection size, so measurements were intentionally biased toward
smaller individuals. Lengths, fork or total, and maximum gfrth were measured to the
nearest millimeter. The relationships were heteroscedastic, so lengths and girths were log-
transformed prior to regression‘ Theoretical mesh retention lengths, t‘M’ and 95%

prediction limits (Neter et al. 1985) were calculated from the girth corresponding to the

11




mean cod end mesh circumference.

Correlation coefficients between catches by the test gears were examined to
evaluate the degree of association between the gears. Correlation coefficients, r, were
calculated for each size interval and tested for significance #t o =0.05 (Montgomery and
Peck 1982). While large, positive correlation coefficients (r - 1) do not predicate any
causal relationship, they may indicate that catches by the compared gears are congruent-
that is, they measure the same parameter. Catches from one gear may therefore be
estimable from the other gear. Such correlation would be most obvious when catches
from both gears are over a wide range of values - e.g. x = 0-1000, and individuals are
uniformly distributed in the sampling area. However, low correlation coefficients (-1 <r
<< 1) do not necessarily preclude congruency, but may simply reflect a small range of
catch values - e.g. all x < 5, small sample size (n), or contagious distribution of the target
speéies (as with schooling species). Likewise, similar length frequency distributions from
the tested gears or vessels would suggest that the two are sampling from the same
population. Length frequency distributions were compared using the Kolmogorov-
Smirnov two-sample test at & = 0.05 (Sokal and Rohlf 1981; DeAlteris et al. 1989;
Stender and Barans 1994) applied to the 25 or 50 mm size intervals used for the paired-
difference tests. The test statistic and critical value are denoted by ‘A’ and ‘A .’ to

differentiate from the paired-difference statistic, D, above.
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- HISTORICAL GEAR COMPARISONS:

Some previously performed gear comparisons were also examined. During July
1975 and 1977 comparisons were made between the 30 ft and 16 ft trawls used by that
survey (gear codes 033 and 035). Sampling was conducted on the York River and its
tributaries, the Mattaponi and Pamunkey Rivers, at depths > 3.7 m (12 ft). During 1975,
gear 033 was used on the R/V Pathfinder (vessel code PA), a 16.8 m (55 ft length
overall.LOA) wooden trawler, and gear 035 was used on the R/Vs Restless and W. K.
Brooks (vessel codes RE and BR) , wooden deadrise skiffs of 9.7 m (31 ft 9 inches LOA)
and 11.2 m (36 ft 8 inches LOA), respectively. Trawling with the Pathfinder was from the
side off a block 3 m (10 ft) above the water, and from the Restless and W. K. Brooks from
the stern off a block 2.4 m (8 ft) above the water. In 1977, gear 033 was used on the R/V
Langley, and gear 035 was used on the R/V W. K. Brooks. The R/V Langley (vessel code
LA) was a converted 24.4 m (80 ft length overall) steel hull ferry boat with é 1.7m (5.5
ft) draft. Trawling from the Langley was from the stern off a block 6.1 m (20 ft) above the
water. At each station, the vessels trawled against the current in similar depths.
Processing was conducted similarly to the regular survey with measurements taken for up
to 25 individuals of a species in 1975, and usually up to 50 individuals in 1977. Blue
crabs were usually measured in 1975, but not in 1977. A total of 82 trawls, 41 with each
gear, was made in July 1975, and 30 trawls, 15 with each gear, was made in July 1977.
Data were analyzed as above for the Captain John Smith-Fish Hawk comparisons, with

gear 033 representing the standard gear, in place of gear 108.
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Analyses of variance were performed to examine differences between years. Two-
factor ANOVAs included years and size groups as variables, with interaction. Analyses
were conducted using PROC GLM from the SAS statistical program. Because the
Langley and Pathfinder were used in different years, effects of interannual variation could
not be separated from vessel effects.

The original gear used by the trawl survey (gear code 010) was compared with the
30 ft trawl with tickler chain used by the crab survey (code 043). On 6 June 1977 eight
trawl pairs were conducted at the normal fixed York River stations at miles 10, 15, 20
and 25. Gear 043 was trawled from the R/V Captain John Smith (original configuration -
vessel code J1), and gear 010 was towed from the Langley. Sampling consisted of towing
the gears twice at each station. Trawls were made upstream, then both vessels trawled
downstream. All tows were of five minutes duration. Blue crabs were measured, but
finfish were only enumerated. Data were analyzed as above for paired tows, although
catch differences by size interval were calculated only for crabs. When only total numbers
were recorded, the mean difference for all fish was assumed to equal ]:-5 Gear 043 was
used as the standard trawl.

Comparisons between the R/V Langley and old Captain John Smith (vessel code
J1) were conducted on 8 June 1977. Five paired trawls were made at the York River
station at mile 15 using gear 043 towed for 5 minutes. All tows were made upstream.
Blue crabs were measured, but finfish were only counted. Data were analyzed as above,

with J1 catches used as the standard.
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Vessel comparisons were conducted between the R/V Pathfinder and old Captain
John Smith on 6 and 7 July 1977 (12 pairs) and 8 and 9 June 1978 (28 pairs). Sampling
was performed on the York River at the normal fixed survey station areas at miles 10, 15,
20, and 25. Gear 043 was towed off each vessel fqr 5 minutes. Trawl pairs were
approximately equally split between tow directions-22 pairs were conducted upstream,
and 18 pairs downstream. Carapace width was recorded for blue crabs, but finfish were
only enumerated. In some instances hogchokers in Captain John Smith catches were
recorded only as numbers of one-lite; containers. In March 1995, volume estimates were
made during the regular Rappahannock River trawl survey. From several one-liter
samples, the average number of hogchokers was 79.5 (range 78-81). The hogchokers
averaged 74.5 mm TL, and ranged from 38 to 137 mm (s.e. = 4.96). The value of 79.5
fish/liter was used to estimate the total number of hogchokers. Data were analyzed as

above, with the J1 catches used as the standard.
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RESULTS
VESSEL COMPARISONS

There was no significant difference in tow distances by the Captain John Smith
and Fish Hawk. Beginning or ending positions were not recorded for one or both vessels
in 11 of the 34 trawl pairs. In one pair, one calculated tow distance was considered
unreliable, leaving 22 pairs usable for examining tow distance differences. Tows by the
Captain John Smith ranged from 0.34 to 1.18 km, with an average of 0.52 km. Tows by
the Fish Hawk raﬁged from 0. 13 to 0.88 km, averaging 0.45 km. The mean difference (JS
- FH) was 0.07 km (s> = 0.080).

Bay anchovies, Anchoa mitchilli, were collected in 19 of 23 trawl pairs in which
fish were enumerated. Significantly more total anchovies were captured with the Captain
John Smith than with the Fish Hawk, as indicated by the positive mean difference (Figure
1). Catches were significantly different in one of the four size intkervals, producing a
correction factor of I:) = (.3154. Length frequency distributions differ substantially for
anchovies < 65 mm (Figure 1), and overall distributions were significantly different (A =
0.243; A ;= 0.062). Overall catches by the two vessels were significantly correlated
(Table 3), but catches were correlated in only one size interval.

Weakfish, Cynoscion regalis, occurred in 20 trawl pairs. No significant
difference was observed in total catches of weakfish between vessels (Figure 2).

However, catches were significantly different between vessels in one of the six size

intervals. A significant regression was fit to the mean differences at size, producing the
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equation BL =0.3049 - 0.0022(L), indicating a size-selective bias. Less than 1% of the
total number caught were larger than 200 mm, in a small number of trawl pairs, so the
validity of the observed difference is uncertain. Size frequency distributions from the two
vessels differed signiﬁcantly (A =0.087; A, = 0.037), possibly supporting application of
the regression equation. Overall catches by the two vessels were not significantly
correlated (Table 3), and were correlated only in weakfish 1-50 mm.

Atlantic croaker, Micropogonias undulatus, were collected in 12 trawl pairs. No
significant difference was observg_d in total catches between vessels (Figure 3). HoWever,
significantly less croaker were captured by the Fish Hawk in two of eight size intervals,
producing a correction factor of ]:D = 0.3148. Most fish were captured in one trawl pair
(311 of a total 397), and few fish in any size interval occurred in any other tow, so the
observed differences may not be real. As for weakfish, the length frequency distributions
differed (A = 0.167; A = 0.137). However, the single correction factor may be more
indicative that the two samples are from the same population. Overall catches of croaker
were positively correlated between vessels (Table 3), but catches were significantly
correlated in only one of eight size intervals.

Spot, Leiostomus xuithurus, occurred in 20 trawl pairs. No significant difference
between vessels was observed for total catches (Figure 4). Similarly, no significant
differences were observed among the nine size intervals. Total numbers caught were
generally similar (Figure 4), although length frequency distributions differed (A=0.114;

A... = 0.036). Total catches were positively correlated between vessels (Table 3), and

crit
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catches were correlated in two size intervals, including the abundant 101-125 mm size
range. Therefore, catches of spot from the Captain John Smith may be congruent with
those from the Fish Hawk. |

Silver perch, Bairdiella chrysoura, were collected in 10 trawl pairs. Although the
Fish Hawk caught fewer fish than the Captain John Smith, overall, the difference was not
significant (Figure 5). Likewise, differences were positive, but not significant in the five
size intervals. The length frequency distributions from the vessels are similar (A = 0.154;
A= 0.363), but the total numbers caught differed substantially (Figure 5). Catches were
not positively correlated between the two vessels (Table 3), so their equivalency is
unknown.

Kingfish, presumably all southern kingfish, Menticirrhus americanus, were
collected in 17 trawl pairs. No significant difference was observed between vessels in
total numbers caught, or in any of the six size intervals (Figure 6). Length frequency
distributions were also similar between vessels (A = 0.120; A_; = 0.139). Overall catches
of kingfish were correlated between vessels, and catches were correlated for fish 51-75
mm, the most abundant size interval (Table 3). Therefore, catches from the two vessels
may be equivalent.

Too few striped bass, Morone saxatilis, or white perch, Morone americana,
were captured to adequately assess vessel differences.

Oyster toadfish, Opsanus tau, occurred in 12 trawl pairs. No significant

difference between vessels was observed for total numbers caught, but more toadfish

18

N

NN AN AN

i‘\_)

/

ST

\./

\ -/ J K/l :‘\\./i

/)

U




N

were caught by the Captain John Smith in three size intervals, yielding a weighted mean
difference of 1:) =0.1511 k(Figure 7). Length frequency distributions from both vessels
were scattered (Figure 7), but did not differ significantly (A = 0.183; A ;, = 0.260).
Catches were not correlated in any size interval, or for total numbers (Table 3).

Hogchokers, Trinectes maculatus, were collected in 18 trawl pairs. No significant
difference was observed for total numbers caught (Figure 8). The Fish Hawk caught
significantly more hogchokers 51-75 mm than the Captain John Smith, but the latter
vessel caught more hogchokers 15 1-175 mm. However, hogchokers > 150 mm
represented less than 0.5% of the total catch, in a small number of trawl pairs, so this
catch difference may not be important. Furthermore, only one hogchoker > 150 mm was
caught by the Fish Hawk. The correction factor, l_—i = (.1023, fit to hogchokers 1-175 mm,
did not intersect the confidence interval for the 51-75 mm size range, and seemed more
appropriate for fitting the 151-175 mm size range than the more abundant 51-75 mm fish.
Hogchoker length frequencies differed significantly (A = 0.192; A, = 0.031). Total
numbers of hogchokers were significantly correlated between vessels (Table 3). Catches
were also correlated in three of the eight size intervals, suggesting that the catches by the
two vessels are comparable.

Blackcheek tonguefish, Symphurus plagiusa, were captured in 13 of 23 trawl
pairs. Overall catch differences were not significant (Figure 9). No significant differences
were observed for the six size intervals. Length frequency distributions were also similar

between vessels (A = 0.093; A _;, = 0.219). However, overall catches were not correlated,
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and catches were correlated in only one size interval (Table 3). Therefore, it is not
established that the catches from the two vessels are congruent.

Summer flounder, Paralichthys dentatus, occurred in six of the 23 pairs. No
significant difference in overall catches was observed (Figure 10). Likewise, no
significant differences were observed within the eight size intervals. However, very few
flounder were collected (Figure 10), and catches from th¢ vessels were not correlated
(Table 3). Therefore, the congruency of the two vessels could not be established. Length
frequency distributions differed _marginally (A =0.488; A ;= 0.484).

Blue crabs, Callinectes sapidus, were collected in 34 trawl pairs, the 23 pairs in
which fish were enumerated, and 11 additional pairs in which only crabs were examined.
There was no difference in overall catches of crabs between the vessels (Figure 11).
However, significantly fewer blue crabs 1-25 mm were caught by the Fish Hawk, and
significantly more were captured by the Fish Hawk in two other size intervals. Length
frequency distributions are similar for blue crabs > 50 mm, but differ substantially for
those < 50 rﬂm (Figure 11). The distributions were significantly different for all crabs
(A =0.195; A_;, = 0.034), but not for those above 25 mm (A =0.031; A ;= 0.037). The
disparate distributions may indicate errors in measurement, or incomplete culling of the
catch, or both, in respect to the smaller crabs. The correction factor, B = -0.0903, was fit
only to crabs 26-200 mm. Overall catches were positively correlated between vessels, and
catches were correlated in six of the nine size intervals, all > 25 mm (Table 3), indicating

congruency between vessels at least for larger crabs.
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LINED TRAWLS
Gear 033 vs Gear 108

There was no significant difference in tow distances by gears 033 and 108. From
36 sets (72 tows by each gear), the mean differenc_e was 0.01 km (52 =0.002). Tows by
gear 033 ranged from 0.20 to 0.72 km, averaging 0.37 km. Tows by gear 108 ranged from
0.13 to 0.57 km and averaged 0.38 km.

Bay anchovies occurred in 29 sets. There was no significant difference in total
numbers caught by the two géars (Figure 12). There was also no significant catch
difference in the three size intervals. Length frequency distributions differed (A = 0.084;
A= 0.015). However, overall catches by the two gears were positively correlated
(Table 4), and catches were correlated in the two most abundant size intervals, suggesting
that catches by the two gears are comparable.

Weakfish were collected in 22 of the 36 comparison sets. Total catches by the
two gears were not significantly different (Figure 13). Catches by gear 033 were
significantly smaller than by gear 108 for weakfish < 50 mm, but were greater for fish
201-250 mm. The catch differences may indicate a change in gear 033 efficiency relative
to gear 108 at approximately 100-150 mm. These differences are also evident in the
length frequency distributions (Figure 13), which differed significantly (A = 0.244; A, =
0.073). Despite this increase in mean difference with size, no significant regression could

be fit. A three-part correction was applied to the catch differences. Correction factors

21




were fit to sizes 1-100 mm (]:3 = -0.2400) and sizes 151-350 mm (B =0.06953), and the
intervening sizes were fit by interpolation ( BL =-0.2400 + 0.00619(L-100)). An
alternative line was fit through the midpoints of the upper and lower steps, 50 and 250
mm, yielding the equation BL =-0.3174 + 0.0015(L). Total numbers of weakfish were
significantly correlated in the two gears, and in five of the nine size intervals (Table 4),
indicating that catches from the two gears are congruent.

Atlantic croaker were captured in 32 gear comparison sets. Overall catches by
gear 033 were less than by gear 108, but not significantly so (Figure 14). Catches by gear
033 were significantly less in two of 16 size intervals. A significant regression could be
fit to the catch differences, indicating that gear 033 efficiency relative to gear 108
ihcreased with size: BL =-0.2694 + 0.001238(L). Length frequency distributions from
the two gears differed, as would be expected from the significance of the regression line
(A =0.075; A_;, = 0.024). Overall catches by the two gears were positively correlated
(Table 4), and were significantly correlated in nine of the 16 size intervals, indicating that
gear 108 catches may be reasonably approximated by gear 033 catches.

Spot were collected in 25 gear comparison sets. Significantly fewer spot were
captured by gear 033 than by gear 108 (Figure 15). Gear 033 caught significantly fewer
spot in two of the eight size intervals. Regression of the mean catch differences on size
produced the correction factor BL =0.1350 - 0.003018(L). Catches were positively
correlated in two size intervals, and for total catches (Table 4). Length frequency

distributions differed significantly (A = 0.696; A _, = 0.112), as expected from the
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regression line.

Black seabass, Centropristis striata, were collected in 12 of 36 comparison sets.
Overall catches by gear 033 were signiﬁcéntly less than those by gear 108 (Figure 16).
Likewise, catches by gear 033 were less in four size intervals, producing a mean
difference of 1:3 =-0.2230. Overall catches by the two gears were significantly correlated
(Table 4). Correlation coefficients were positive for the four vsize intervals, and significant
for two of them. Length frequency distributions from the two gears were similar (A =

0.094; A__. = 0.320).

crit

Striped bass occurred in ten comparison sets. There was no significant difference
in overall catches between gears (Figure 17). Likewise, no differences were observed in
the seven size intervals, and length frequency distributions were similar (A = 0.052;

A= 0.186). Catches were positively correlated in one size interval, and for total
numbers (Table 4).

White perch were collected in ten sets. No significant difference was found in
total catches between gears (Figure 18). Gear 033 caught significantly more white perch
than gear 108 in one size interval. A significant regression was fit to the mean catch
differences, BL =-0.2613+0.00148(L), indicating increasing catch by gear 033 relative to
gear 108 with size. Length frequency distributions differed from the two gears (Figure
18), as expected with the significant regression (A = 0.076; ;&cﬁt = 0.053). Catches were

positively correlated in seven of the nine size intervals, and for all sizes combined (Table

4), indicating that gear 108 catches may be estimable from gear 033 catches.
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Hogchokers occurred in 33 of the 36 sets. Gear 033 caught significantly fewer
hogchokers than did gear 108 (Figure 19), due to the absence of the tickler chain. Catches
by gear 033 were significantly less in four of six size intervals. The fitted mean
difference, ];5 =O-0.2210, did not intercept the confidence limits for three size intervals.
The modal length from gear 033 was smallér than from gear 108 (Figure 19), producing a
significant difference in size distributions (A = 0.184; A_., = 0.051). Overall catches were
positively correlated, and catches in four size intervals were correlated (Figure 19).

Summer flounder occurred in 29 sets. Gear 033 caught significantly fewer
flounder than gear 108, due to the absence of a tickler chain (Figure 20). Gear 033 catches
were significantly less in four size intervals, giving a mean difference of B =-0.1203.
Length frequency distributions were generally similar (Figure 20) (A =0.086; A ;=
0.161). Catches were positively correlated in the two smallest size intervals with multiple
occurrences and for overall catches (Table 4). However, catches were negatively
correlated for two larger size intervals.

Blue crabs were collected in 33 of the 36 sets. Gear 033 caught significantly
fewer total crabs than did gear 108 (Figure 21). Catches by gear 033 were also less in all
of the seven sizé intervals. A slight decrease in catch difference with size produced a
significant regression, BL =.0.3538 + 0.001194(L). Length frequency distributions
differed marginally (A = 0.089; A_;, = 0.088) (Figure 21), probably in conjunction with

the significant regression equation. Catches were positively correlated in the two smallest,

most abundant, size intervals, and for total numbers (Table 4).
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Gear 070 vs Gear 108

Tows by gear 070 were significantly shorter than those by gear 108. In two of the
27 comparison sets, beginning or ending positions were not recorded for one of the four
tows of that set. In one set, the calculated distance for one tow was questionable and
therefore omitted, leaving 24 sets (48 tows by each gear) usable for examining tow
distance differences. Tows by gear 070 ranged from 0.20 to 0.71 km, averaging 0.35 km.
Tows by gear 108 ranged from 0.26 to 0.73 km, w1th an average of 0.40 km. The mean
difference was -0.05 km (s2 = 0.005).

Bay anchovies were collected in all 27 sets comparing gear 070 and 108. The

previously used trawl, gear 070, caught significantly more anchovies, overall, than did the

current gear (D = 0.3189; s2

=0.2558; n =27). Total numbers caught in the two gears
were positively correlated (r = 0.876; t = 9.10).

Weakfish were collected in 16 of the 27 sets. Geér 070 generally caught slightly
more weakfish, overall, than did gear 108, although this difference was not significant
(Figure 22). No significant differences in catches were found within size intervals,
although generally more fish > 150 mm were captured by gear 070 than by gear 108. A
significant regression could be fit to the catch differences, giving the equation BL =
-0.0964 + 0.0010(L). The length frequency distributions for all weakfish collected also

indicated that gear 070 caught more fish > 150 mm than did gear 108 (Figure 22), and

distributions were significantly different (A = 0.137; A ;, = 0.052) . Catches in the two
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gears were significantly correlated for all weakfish (Table 5). Catches were correlated for
fish 51-200 mm, but not for larger fish, probably due to their relative scarcity. The
positive correlations indicate that catches by gear 108 may be reasonably approximated
by gear 070.

Atlantic croaker were collected in 21 sets. Total numbers of croaker were
generally greater in gear 070 than in theAcurrent gear, although, again, not significantly so
(Figure 23). Catch differences appeared bimodal, being similar for fish < 125 mm, and for
fish > 150 mm. No significant regression could be fit to the observed catch differences at
size. The mean difference fit to all sizes was I:) = 0.0952. An alternative line could be fit
through the mean differences for the lower (1-125 mm; I:) = -0.0787) and upper (151-275
mm; I:) = 0.1509) steps to obtain the equation BL =-0.1743 + 0.0015(L). Size
distributions from the two gears differed significantly (A = 0.139; A ;. = 0.026). Catches
by the two gears were positively correlated for all croaker (Table 5). Catches were
positively correlated in six of the twelve size intervals, where the most croaker were
caught. Catches were negatively correlated for croaker 251-275 mm, but few fish were
collected in this size range.

Spot were collected in all 27 gear comparison sets. Gear 070 caught significantly
more spot, overall (Figure 24). Within size intervals, positive mean differences indicated
that generally more spot were captured by gear 070, the differences being significant in

two of the nine intervals and yielding D =0.1053. The overall length frequencies likewise

indicated that more spot were captured by gear 070 (Figure 24), although distributions did

26

\




o

4

(

not significantly differ (A = 0.026; A ;, = 0.037). Catches by the gears were positively
correlated for all spot, and in the four size intervals (101-200 mm) in which most spot
occurred (Table 5), indicating that gear 108 catches can be reasonably approximated by
gear 070.

Silver perch occurred in 15 sets. Gear 070 caught significantly more silver perch
than gear 108, overall (Figure 25). Similarly, gear 070 generally caught more fish than
gear 108 within all size intervals, and the difference was significant for fish 151-200 mm.
The mean catch difference was ]:) = 0.1600. As with spot, the overall length frequencies
indicated that more silver perch were captured by gear 070 (Figure 25), although
distributions did not differ (A = 0.096; A ;, = 0.154). Catches were positively correlated
for all fish combined, and for three of the six size intervals (Table 5), indicating that gear
108 catches can be reasonably approximated by gear 070.

Striped bass were collected in only seven of the 27 sets. More fish were captured
by gear 070, overall, but the difference was not significant (Figure 26). Differences in
catches were not significant within size intervals. Neither total catches nor catches by size
intervals were significantly correlated (Table 5), possibly due to the relatively small
number of occurrences in sets and the few total fish caught. Therefore, it is uncertain
whether gear 070 catches approximate those by gear 108. However, length frequency
distributions were similar (A = 0.119; A g = 0.257).

White perch were collected in five sets. More fish occurred in gear 070 than in

108 overall, as well as within size intervals, although no differences were significant
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(Figure 27). The overall length frequencies also indicated more white perch were
collected by gear 070 (Figure 27), but size distributions were similar (A = 0.086; A ;, =
0.162). Although not significant, the mean catch difference, l:) =0.1748, was larger than
the significant differences for croaker, spot and silver perch, and the lack of statistical
significance may reflect the species’ infrequent occurrence in the study. As with striped
bass, catches were not significantly corre;lated due to the small sample size (Table 5).

Oyster toadfish, Opsanus tau, occurred in 18 sets. Overall catches did not differ
significantly between gears (Figure 28). Similarly, no differences were observed within
size intervals. Slightly more toadfish 150-250 mm were captured by gear 108, although
length frequency distributions were similar (Figure 28) (A = 0.130; A_;; = 0.176). Catches
were correlated in only one of 14 size intervdls (Table 5), due to the small number of fish
caught in any trawl set, but were positively correlated for overall catches.

Hogchokers occurred in 25 of 27 sets. There was no significant difference in
overall catches between the gears (Figure 29). Likewise, there were no significant
differences within size intervals. Total numbers were similar between gears, although
length frequency distributions were not (Figure 29) (A = 0.087; A ;= 0.031). Catches
were positively correlated for all hogchokers, and for fish 50-125 mm (Table 5), so gear
070 catches reasonably approximate those by gear 108.

Blackcheek tonguefish were collected in 22 sets. Overall, gear 070 caught
significantly fewer tonguefish than did gear 108 (Figure 30). Within size intervals, gear

070 generally caught fewer tonguefish, although differences in catches were not
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significant. Catches were not positively correlated (Table 5), possibly due to the small
number of tonguefish caught in any set. Length frequency distributions were not
significantly different (A = 0.116; A, = 0.254).

Summer flounder were collected in 26 sets. There was no significant difference
in overall catches between the two gears (Figure 31). No significant catch differences
were observed for flounder > 50 mm, but significantly more fish < 50 mm were caught by
gear 108 than by 070. However, this difference was due to only four fish in three sets, so
was not considered important. The length frequencies were similar between gears (Figure
31) (A =0.032; A_; = 0.107). Catches were positively correlated for total catches of
flounder, and in two of eleven size intervals, where larger numbers of fish occurred
(Table 5). Although catches were nega/tively correlated in one size interval, 251-300 mm,
this was probably due to the small number of fish captured. Therefore, gear 070 catches
reasonably approximate those by gear 108.

Blue crabs were collected in all 27 comparison sets. There was no significant
difference in overall catches between géars (Figure 32). Within size intervals, gear 108
caught significantly more crabs 26-50 mm than did gear 07 0; whereas differences were
not significant in the other size intervals. Mean catch differences generally increased
above 25 mm, and a significant regression was fit through the entire size range: BL =
.1229 + 0.0014(L). The overall length frequencies indicated that, although gear 108
caught significantly more crabs 26-50 mm, more total crabs < 50 mm were collected by

gear 070 (Figure 32). Size distribution differences were significant (A = 0.056; A ;=
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0.044). Catches by the two gears were positively correlated for all crabs, and for all size
intervals < 175 mm (Table 5), suggesting that gear 070 catches reasonably approximate

those for gear 108.

UNLINED TRAWLS
Tl ical Cod End Mesh Size Selecti

Cod end meshes averaged 55.9 mm in circumference, and ranged from 42.4 to
67.3 mm (s2 =22.86; n = 180). The 95% confidence limits of the mean circumference
were 55.3 and 56.5 mm. Length-girth relationships for weakfish, Atlantic croaker, spot,
silver perch, southern kingfish, black seabass, white perch, and summer flounder are

given in Table 6.
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There was no significant difference in tow distances by the two gears. The 26
tows by gear 043 (two tows in each of 13 sets) averaged 0.38 km, ranging from 0.25 to
0.57 km. Tows by gear 108 ranged from 0.25 to 0.55 km, averaging 0.38 km. The mean
difference in tow distances was -0.01 km (52 = 0.002).

Bay anchovies occurred in 12 of the 13 sets comparing gear 043 and 108. Gear
043 caught significantly fewer anchovies than did gear 108 (i:) =-1.0336; §? = 0.1868; n
= 12), most probably due to the absence of the cod end liner. Total catches were

positively correlated between gears (r= 0.763; t = 3.73).
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Weakfish were collected in 12 sets comparing gear 043 and 108. Gear 043 caught

fewer weakfish overall, and caught significantly fewer fish in one of the eight size

intervals (Figure 33). There was no notably greater difference in catches between gears

for small fish, although the theoretical mesh retention suggested that fish < about 109 mm

should pass through the unlined cod end of gear 043 (Table 6). The length frequencies
also indicated that gear 043 captured fewer weakfish than gear 108 overall (Figure 33),
but distributions of all sizes did not significantly differ between the gears even
considering the presence of the liner (A = 0.057; A ;= 0.068). The weighted mean
difference for weakfish 151-400 mm (all size intervals above f,M) was iZ:) =-0.1544, and
for fish 1-400 mm was ]:) =.0.1659. Total catches from the two gears were not
significantly correlated, but positive correlations were observed for Weakﬁsh 1-50 mm

and 201-250 mm (Table 7).

Atlantic croaker occurred in 12 sets. There was no significant difference in the

overall catches by’ the two nets (Figure 34). Only three croaker < 50 mm were captured by

gear 043, all in one tow, while 118 were captured by gear 108 in eight sets (Figure 34).
After a large gap in the length fréquency distribution from 50 to 125 mm, significantly
more croaker were collected by gear 043 in two of five size intervals, giving a mean catch
difference of B = 0.1558. The gap in the length distribution does not indicate at what size
croaker may be fully recruited to the gear, although fish < about 102 mm should

theoretically pass through the cod end mesh (Table 6). Length frequency distributions for

croaker > 125 mm were similar (A = 0.025; A_; = 0.078), supporting the single
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correction for larger fish. Catches of croaker 150-200 mm, the most abundant size
classes, were positively correlated (Table 7). Because of the absence of small croaker

(< 50 mm) from the gear 043 catches, and lack of correlation in catches between gears, no
correction could be applied to those sizes.

Spot were collected in all 13 sets. Gear 043 caught significantly more spot,
overall (Figure 35). The unlined net caught significantly more spot in one of the six size
intervals, and the overall mean catch difference was B =0.1061. No spot were collected
less than the theoretical mesh rgtenti_on size of 84 mm (Table 6), so that could not be
evaluated. Size distributions significantly differed between geérs (A=0.066; A ;=
0.044). Catches were positively correlated for all spot, and in four of the six size intervals
(Table 7).

Silver perch occurred in 11 of the 13 sets. Gear 043 caught fewer silver perch,
overall, than did gear 108, although the difference was not significant (Figure 36).
However, the difference was significant in three of the six size intervals, producing a
weighted mean difference of 1:) = -0.2177.for perch > 100 mm (all size intervals > ﬁM).
Few silver perch were collected below the theoretical mesh retention length of 88 mm
(Table 6), so that could not be evaluated. The length frequencies also indicated that gear
108 caught more fish (Figure 36), although distributions for perch > 100 mm were similar
(A =0.172; A, = 0.188). Catches were positively correlated in one of six size intervals,
and negatively correlated or not correlated in the others (Table 7). However, overall

catches in the two gears were positively correlated.
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Oyster toadfish were collected in 12 of the 13 sets. There was no significant
difference in overall catches by the two gears (Figure 37). Likewise, there were no
significant differences within §_i_ze intervals. The overall length frequency distributions for
the two gears were similar (Figure 37) (A =0.061; A., = 0.140). Catches were positively
correlated for all toadfish, but in only one of 11 size intervals, probably due to the small
number of toadfish caught in any set (Table 7).

Hogchokers occurred in all 13 sets. Although gear 043 caught more hogchokers,
the difference in total catches was not significant (Figure 38). However, the difference
was significant in one of the six size intervals, giving a weighted mean catch difference of
B = 0.1125. Length frequency distributions for hogchokers significantly differed (A =
0.103; A, = 0.045). Overall catches of hogchokers were not significantly correlated, but
catches were positively correlated in two of the seven size intervals (Table 7).

Summer flounder were collected in 10 of the 13 sets. Fewer summer flounder
were captured by gear 043 than by gear 108, but total catches of the two gears were not
significantly different (Figure 39). Likewise, no significant differences were observed for
individual size intervals, but no fish below the theoretical mesh retention size of 74 mm
were captured. Size distributions were similar from the two gears (A =0.167; A _;, =
0.273). Overall catches, and catches within size intervals, were not correlated (Table 7),
probably due to the small number of flounder occurring in any sef.

Blue crabs were collected in all 13 sets. There was no significant difference in

overall catches of the two gears (Figure 40). Similarly, there were no significant
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differences between gears for the six size intervals. Overall length frequency distributions
were similar as well (Figure 40) (A = 0.119; A ;, = 0.122). Total catches were not
positively correlated, although catches were correlated in the 26-50 mm size interval,

which included a large number of crabs (Table 7).

Gear 0190:; 7.5 minute tows vs Gear 108

There was no significant difference in adjusted tow distances per five minutes of
effort by the gear 010 and 108. _Actual. tow distances by gear 010 were divided by 1.5 to
adjust the 7.5 minute tows to ﬁve minutes of effort. The 24 tows by gear 010 (two tows in
each of 12 sets) averaged 0.41 km per five minutes, ranging from 0.25 to 0.80 km. Tows
by gear 108 ranged from 0.23 to 0.62 km, averaging 0.41 km. The mean difference in tow
distances was < 0.01 km (s2 = 0.007).

Bay anchovies were collected in all 12 sets. Gear 010 caught significantly fewer
anchovies per five minutes of trawling, overall, than did gear 108 (]:5 =-0.7319; 2=
0.1531; n = 12), due to the absence of a cod end liner. Overall catches of anchovies were
not significantly correlated (r = 0.418; t = 1.45).

Weakfish were collected in eight of the 12 sets. Overall catches from the two
gears did not significantly differ (Figure 41). No significant differences were observed for
any size intervals, including those below the theoretical mesh retention size. The two
gears caught similar numbers (Figure 41), even though catches by gear 010 are based on

7.5 minute tows, in contrast to the five minute tows by gear 108. Length frequency
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distributions do not differ for fish > 150 mm (A = 0.075; A ;= 0.134). Catches of all
weakfish, as well as in three size intervals, were positively correlated (Table 8),
suggesting that gear 010 catches are reasonable indicators of gear 108 catches in that size
range.

Atlantic croaker were collected in all 12 sets. Fewer croaker were caught by gear
010, overall, due to the absence of a cod end liner, although the difference was not
significant (Figure 42). Gear 010 caught significantly fewer croaker < 75 mm. However,
generally more croaker were caught by that gear in larger size intervals, due to the longer
tow duration, producing 1:5 = (.1022 for croaker 126-275 mm. Although tow durations
differed, size distributions for croaker > 125 mm were similar (A =0.074; A ;= 0.158).
Catches of croaker in two size intervals were positively correlated (Table 8). However,
overall catches of croaker were not, possibly due to the smaller numbers of large fish
captured.

Spot occurred in 11 of the 12 sets. There was no significant difference in overall
catches between gears (Figure 43). Likewise, there were no significant differences in the
six size intervals, However, no size intervals were below the theoretical mesh retention
size, so that could not be evaluated. Length frequency distributions significantly differed
between the two gears (A = 0.106; A, = 0.072). Catches of spot 101-150 mm, the two
most abundant size intervals, were positively correlated (Table 8), as were overall
catches, indicating that gear 010 catches may be useful in predicting gear 108 catches, at

least above the mesh retention size.
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Silver perch were collected in eight sets. There was no significant difference in
overall catches between gears (Figure 44). No significant differences in catches were
observed in the five size intervals, but no silver perch < 100 mm were collected, so the
effect of the cod end mesh size could not be examined. Length frequency distributions
from the two gears were similar (Figure 44) (A = 0.148; A ;= 0.185). Overall catches of
silver perch were significantly correlated, and catches were correlated in one size interval
(Table 8).

Striped bass were collected in five sets. Gear 010 caught significantly more fish,
overall (Figure 45). Catches differed in one of the seven size intervals. The weighted
mean catch difference for striped bass > 100 mm was l:) =0.1759 (Although the mesﬁ
retention size was not estimated for this species, most or all fish > 100 mm should be
retained). The length frequency distributions for bass > 100 mm were similar (Figure 45)
(A =0.138; A_;, = 0.249). Overall catches were positively correlated, but catches were
not correlated within intervals due to small sample sizes (Table 8).

White perch occurred in only six sets. No significant differences were observed
for entire catches, but gear 010 caught more perch in two size intervals (Figure 46). The
weighted mean catch difference was I:; = 0.3096 for perch > 100 mm. The capture of fish
51-75 mm by the unlined net suggests that some mesh retention occurs in that size range.
However, some selectivity is suggested by the smaller catch difference relative to those
for perch > 100 mm. Size distributions for perch > 100 mm differed significantly (A =

0.151; A_;, = 0.105). Overall catches of white perch were positively correlated, and

crit
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catches were correlated in four size intervals (Table 8), indicating that catches by the two
gears may be congruent.

Opyster toadfish occurred in 10 sets. Gear 010 caught fewer toadfish, overall, than
did gear 108, though not significantly so (Figure 47). Significantly fewer toadfish were
captured by gear 010 in three of the 12 size intervals, producing a mean difference of B =
-0.1261. Toadfish size distributions from the two gears were similar for all fish (A =
0.071; A_j;; = 0.226). Catches were not significantly correlated in any size interval (Table
8), possibly due to the small numbers occurring in any one set. Likewise, overall catches
were not positively correlated. Therefore, the ability to estimate gear 108 catches from
gear 010 catches could not be established.

Hogchokers were collected in 12 sets. No difference was observed iﬁ overall
catches between gears (Figure 48). Furthermore, no differences were observed in the six
size intervals. However, the consistently positive catch differences produced a mean of B
= (0.1390. Length frequency distributions were different (A = 0.097; A ;= 0.056). Total
catches were not positively correlated (Table 8), and catches were positively correlated in
only one size interval, so the predictive ability of gear 010 was not established.

‘Summer flounder were collected in eight sets. No significant difference in gears
was observed for total flounder catches (Figure 49). Likewise, no significant differences
were observed in the six size intervals, probably due to the small numbers caught, and
size distributions were similar (A = 0.109; A, = 0.420). Furthermore, catches were not

significantly correlated (Table 8), so, as for oyster toadfish, the predictive ability of gear
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010 catches is unknown.

Blue crabs occurred in 12 sets. Overall catches by gear 010 were significantly
less than by gear 108 (Figure 50). Catches were significantly different in the smallest size
interval, and the weighted mean catch difference was ]:D = -0.1268. Length frequency
distributions from the two gears are similar (Figure 50) (A = 0.097; A ;= 0.143).
Catches were positively correlated in only one size interval and for overall catches (Table

8), but not for the most abundant sizes (< 50 mm), so the comparability of the gears is

questionable.

Gear 010: 15 minute tows vs Gear 108

There was no significant difference in adjusted tow distances per five minutes of
effort by gear 010 and 108. Actual tow distances by gear 010 were divided by 3 to adjust
the 15 minute tows to five minutes of effort. The 20 tows by gear 010 (two tows in each
of 10 sets) averaged 0.39 km per five minutes, ranging from 0.30 to 0.49 km. Tows by
gear 108 ranged from 0.28 to 0.46 km, averaging 0.39 km. The mean difference in tow
distances was less than 0.01 km (s2 =0.001).

Bay anchovies were collected in 10 sets. Gear 010 caught significantly fewer

2

anchovies per five minutes than did gear 108 (13 = -0.8204; s“ = 0.5585; n = 10), due to

the absence of a cod end liner. Total catches were not significantly correlated (r = 0.264; t
=0.77).

Weakfish occurred in all 10 sets. Gear 010 caught significantly more total
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weakfish than did gear 108 (Figure 51). Gear 010 caught fewer weakfish < 100 mm
despite the greater tow durations, apparently reflecting the mesh selectivity. Catches by
gear 010 were greater for fish > 150 mm, the differences being significant for the 201-300
mm size intervals, yielding a mean diﬂ'erencé of i:;) =0.4179. Length frequency
distributions for fish > 150 mm significantly differed between gears (A = 0.244; A ;, =
0.093). Catches of all weakfish, and of fish 51-250 mm, were positively correlated,
suggesting that gear 108 catches are estimable from gear 010 catches (Table 9).

Atlantic croaker were cqllected in 10 sets. Gear 108 caught significantly more
croaker, overall, than gear 01’0 (Figure 52). Gear 010 caught significantly fewer croaker <
75 mm than gear 108, but generally more fish > 125 mm (Figure 52). This produced a
mean catch difference of 1_2_-) = (.1784. Catches by the two gears are positively correlated
for all croaker, and for‘ﬁsh 151-225 mm, the most abundant size intervals (Table 9). Only
two croaker < 125 mm were captured in gear 010, so the mesh selectivity could not be
evaluated. Size frequency distributions for croaker > 125 mm were similar (A = 0.029;
A =0.079).

Spot were also collected in 10 sets. Gear 010 caught significantly fewer spot,
overall, than gear 108 (Figure 53). Significant differences were observed in three of the
seven size intervals, yielding l:; = -0.3071 for spot 101-225 mm. Although apparently
large, this observed mean difference was consistent among sets, even excluding an

extreme catch of over 1200 spot in one gear 108 tow. Length frequency distributions

differed for spot > 100 mm (A = 0.132; A, = 0.050). Overali catches of spot were
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significantly correlated (Table 9). Catches were correlated for spot 101-150 mm, the most
abundant size intervals, suggesting that gear 108 catches may be estimable from gear 010
catches, at least for fish in the observed size range. No fish were captured less than the
theoretical mesh retention size, so size selectivity could not be evaluated.

Silver perch were collected in 10 sets. The unlined trawl caught significantly
more perch than did the lined net overall, and in three of six size intervals (Figure 54).
The weighted mean difference for fish 101-225 mm was B = 0.2670. Few fish captured
were below the theoretical mesh retention size, so that could not be evaluated. Size
distributions from the two gears were not significantly different (A =0.128; A ;, =
0.145). Catches were correlated for all fish, and for two of the more abundant size
intervals (Table 9), indicating that gear 108 catches may be estimable from gear 010
catches in these size classes.

Hogchokers occurred in 10 sets. Overall catches of hogchokers were less in gear
010 than in gear 108 (Figure S5). Significantly fewer hogchokers were caught by gear 010
in two size intervals, yielding a weighted mean difference of B = -0.1906. Hogchoker
length frequency distributions were similar from the two gears (A =0.074; A, = 0.100).
Catches by gear 010 and 108 were correlated in one size interval and for all fish (Table
9).

Summer flounder were captured in nine of the 10 sets. Gear 108 caught
significantly more flounder than gear 010 (Figure 56). Likewise, gear 108 caught more

——

flounder in three of 10 size intervals, giving D = -0.1679. Size distributions did not

40

N

i

\._/I {u S /

N




5

(M

(/’\J\
N

‘)

9

M

M M

T ¢
N

oy O

3
3

\/’\

significantly differ (A = 0.113; A, = 0.359). Catches were not positively correlated in

any size interval (Table 9), due to the small number of summer flounder caught, so the

- estimability of gear 108 catches is questionable.

Blue crabs were captured in 10 sets. Total catches differed significantly between
the two gears (Figure 57). Significant differences in catches wére observed in three of the
seven size intervals, giving I=) = -0.2378. Catch differences were similar among the size
intervals, and length frequency distributions were similar (Figure 57) (A =0.171; A ;=

0.177). Catches by the two gears were significantly correlated in one size interval and for

total catches (Table 9).

Gear 010V: S minutes vs Gear 108

There was no significant difference in tow distances between gears. Of the 18
trawl sets conducted, positions were not recorded in at 1east one tow from three sets,
leaving 15 sets usable. Tows by gear 010V averaged 0.45 km, and ranged from 0.21 to
0.86 km. Tows by gear 108 averaged 0.41 km, ranging from 0.16 to 0.84 km. The mean
difference iﬁ tow distances, 0.04 km (s2 = 0.008) was not significant at ¢ = 0.05.

Bay anchovies were collgcted in 17 comparison sets. Gear 108 caught
significantly more total anchovies than did gear 010V (Figure 58). Catch differences were
likewise significant in the two most abundant size intervals, resulting in a mean
difference of S = -0.8609. Leﬁgth frequency distributions from the two gears differed

significantly (A = 0.165; A, = 0.042). Overall catches were significantly correlated, as
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were catches in those two abundant size intervals (Table 10).

Weakfish were collected in 11 sets. There was no significant difference in overall
catches between gears (Figure 59). There were no significant differences between gears
for weakfish > 50 mm, but gear 010V caught fewer fish < 50 mm. Length frequency
distributions are similar for fish > 150 mm (A = 0.037; A_;, = 0.158), but fewer weakfish
less than 109 mm were captured by gear 010V (Figure 59). Overall catches were
correlatéd, and catches were correlated for fish 51-100 mm, the most abundant size
interval (Table 10). Catches were not correlated in the other six size intervals, but few
fish occurred in those size ranges.

Atlantic croaker occurred in 14 trawl sets. There was no significant difference in
overall numbers caught by the two gears (Figure 60). However, gear 010V caught
significantly more croaker 201-225 mm, and fewer croaker 26-50 mm, although gear
010V also captured few croaker 51-75 mm. For croaker 126-275 mm , B =0.0706. The
length frequency distributions differ for croaker > 125 mm (A = 0.132; A = 0.060)
(Figure 60). Overall catches by the two gears were positively correlated (Table 10).
Catches were correlated for croaker 101-250 mm, where most fish occurred, indicating
that the gears were congruent, at least above 100 mm.

Spot were captured in 13 sets. Gear 010V caught more spot, overall, than did gear
108 (Figure 61). Gear 010V caught fewer spot 51-75 mm, below the mesh retention size,
but catches were not significantly different in the six larger size intervals. The mean catch

difference for spot 101-225 mm was D = 0.0675. Length frequency distributions differed

42

i 4 i
\ N

. ‘ } ; X
/ . J k—//‘ j

SN

1
N

R

\\_/I




Oy OO

between the two gears (A = 0.058; A ;, = 0.042) (Figure 61). Overall catches were
significantly correlated, and catches were correlated in four of the seven size intervals
(Table 10). ”

Striped bass occurred in five sets. Overall catches by the two gears were not
significantly different (Figure 62). Catches did not significantly differ in four size
intervals. The length frequency distributi.ons for fish > 100 mm are also similar (A =
0.015; A ;. = 0.140), although gear 108 caught more striped bass < 100 mm (Figure 62).
Overall catches were positively cqrrelated, and were qorrelated for fish 101-150 mm, one
of the most abundant size intervals (Table 10).

White perch were also captured in five sets. No significant difference was
observed for total numbers (Figure 63). Likewise, no differences were detected in the size
intervals, although gear 010V caught fewer fish 51-75 mm. Length frequency
distributions from the two gears were similar for fish > 100 mm (A =0.032; A =
0.190), but fewer fish < 82 m;n, the theoretical mesh retention' size, were captured by gear
010V (Figure 63). Overall catches were positively correlated, and catches were correlated
for fish < 100 mm (Table 10).

Hogchokers were collected in 16 sets. Overall catches by the gears did not
significantly differ (Figure 64). Similarly, catches did not differ within size intervals, and
length frequency distributions were similar (A = 0.045; A= 0.077). Overall catches
were positively correlated, as were catches in three size intervals (Table 10), indicating

that the gears are congruent.

43




Summer flounder were captured in 10 comparison sets. Total numbers caught by
the gears did not significantly differ (Figure 65). Catches did not significantly differ
within size intervals, although gear 010V caught more ﬂoﬁnder 151-200 mm. Size
distributions of flounder caught by the two gears were similar, although few flounder
were captured by either gear (Figure 65) (A = 0.295; A_;, = 0.354). Catches were not
correlated, either for total numbers or within size intervals, probably due to the small
numbers collected (Table 10).

| Blue crabs occurred in gll 18 sets. No significant difference in total numbers was

observed (Figure 66). Catches did not differ in six size intervals, but gear 010V caught
significantly fewer crabs 101-125 mm. The mean catch difference for all crabs (1-175
mm) was [:) = -0.0642. Size distributions differed beﬁveen gears (A =0.152; A, =
0.075). Total numbers of crabs were not significantly correlated (Table 10). Catches were

positively correlated in two size intervals.

Gear 010V: 15 minutes vs Gear 108

There was no significant difference in tow distances per five minutes between
gears. Of the seven trawl sets conducted, positions were not recorded in at least one tow
from three sets, leaving only four sets usable. Tows by gear 010V averaged 0.43 km per
five minutes, and ranged from 0.32 to 0.53 km. Tows by gear 108 averaged 0.38 km,
ranging from 0.26 to 0.55 km. The mean difference in tow distances, 0.06 km (52 =

0.002) was not significant at & = 0.05.
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Bay anchovies were collected in all seven sets. Gear 108 caught significantly
more anchovies, overall, and in two of three size intervals (Figure 67), giving a mean
difference of l:; = .1.2981. The length frequency distributions indicate the extreme
differences in numbers caught by the two gears (Figure 67). Size distributions differed
significantly (A = 0.267; A _;, = 0.103), although only three size intervals were included in
the test. Catches by the two gears were not correlated (Table 11).

Weakfish occurred in seven sets. Gear 010V caught significantly more weakfish
because of the greater tow duration (Figure 68). More weakfish were caught by the
unlined net in two of the seven size intervals. However, few fish > 200 mm were
captured, 25 by gear 010V and 29 by gear 108, so observed differences for those sizes
may not be real. The weighted mean difference for weakfish 151-350 mm was l:) =
-0.0339. Length frequency distributions for fish > 150 mm were similar (A = 0.097;

A ;= 0.109). Total catches Were positively correlated, as were catches in the four most
abundant size intervals (Table 11).

Atlantic croaker occurred in seven comparison sets. Gear 010V caught
significantly fewer croaker, overall (Figure 69). This result was due to significant catch
differences in the three smallest size intervals, approximately below the mesh retention

size. Catches were similar or greater in gear 010 for croaker larger than the theoretical

mesh retention size, yielding D = 0.3162 for fish 126-225 mm. Size distributions for

croaker > 100 mm were similar (A = 0.078; A_;, = 0.111). Overall catches from the two

gears were not significantly correlated, due to the influence of small fish (Table 11).
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Catches were correlated for croaker 176-200 mm, one of the abundant larger size

intervals,

Spot were also collected in seven sets. Total catches were greater in gear 010, and
in two size intervals (Figure 70). The weighted mean difference for spot 101-225 mm was
B = 0.2039. No spot smaller than the theoretical mesh retention size were caught, so that
could not be examined. Length frequency distriﬁutions from the gears differed
significantly (A = 0.135; A ;= 0.099). éatches were positively correlated in two size
intervals, but ovefall catches were not (Table 11).

Silver perch were captured in all seven sets. Catch differences were significant
for total numbers. and in threg of six size intervals (Figure 71). The mean catch difference
was ]:) = (.2603. Size distributions of perch > 100 mm from the gears were similar (A =
0.035; A, = 0.114). Catches were positively correlated in one size interval, but total
numbers were not (Table 11).

Kingfish occurred in seven comparison sets. Although gear 010V caught few
kingfish, the total numbers were not significantly different (Figure 72). Catches did not
significantly differ in any size interval. Length frequency distributions for kingfish > 100
mm were similar (A = 0.233; A, = 0.274). Catches were not significantly correlated
- between gears, either for total numbers or within size intervals (Table 11).

Oyster toadfish were collected in seven sets. Catches by the two gears were not

significantly different, within size intervals or overall (]—3 = (0,0744), despite the difference

in tow durations (Figure 73). Likewise, size distributions for all fish were not
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significantly different (A = 0.055; Ay, = 0.158). Catches were not correlated between the
gears, probably due to the lack of a tickler chain in gear 010V (Table 11).

Hogchokers and blackcheek tonguefish both occurred in all seven comparison
sets. Total catches of hogchokers were not significantly different, but gear 010V caught
more fish in one size interval, giving B = (0.0835 (Figure 74). Likewise, numbers of
tonguefish were similar, overall and withiﬁ size intervals (B = 0.0648) (Figure 75).

Length frequency distributions of hogchokers differed (A = 0.082; A _;; = 0.061), although
they did not for tonguefish (A = Q.083; Acm= 0.093). Catches of the two species were not
significantly correlated, either for total numbers or within size intervals (Table 11).

Summer flounder were collected in all seven sets. Catches by the gear 010V
were greater for total numbers and within two size intervals, producing a value of S =
0.2905 (Figure 76). Size distributions of flounder were similar (A = 0.067; A ;, = 0.154).
Total numbers of flounder in the two gears were significantly correlated, and catches
were correlated in the smallest size interval (Table 1 1)‘.

Blue crabs occurred in the seven comparison sets. Overall catches did not
significantly differ (Figure 77). Gear 010V caught more crabs in two of the eight size
intervals, giving ]:D = 0.1209 for crabs 1-175 mm. Size distributions were barely similar

between the two gears (A = 0.096; A ;, = 0.097). Total catches were not positively

correlated, although catches were correlated in one size interval (Table 11).
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HISTORICAL COMPARISONS
0 33

Bay #nchovies were collected in 35 of the 41 trawl paifs in 1975 and 13 of 15 in
1977. Analysis of variance indicated a significant effect of year on catch differences, so
the two data sets were examined separately (Table 12). The 16 ft trawl (gear 035) caught
significantly fewer total anchovies than the 30 ft trawl with the Pathfinder (Figure 78a).
Gear 035 caught significantly fewer anchovies in two size intervals, with a weighted
mean catch diﬁ’erénce of B = -0.4615. Catches by the two gears were positively
correlated in one size interval, and for all individuals (Table 13), suggesting that the gears
are congruent. However, the length frequency distributions differed (Figure 785) A=

0.163; A_;, = 0.073).

crit

In contrast, no significant differences in bay anchovy catches were observéd
between gears in 1977 when the Langley was used (Figure 78b).Catches did not differ for
any of the three size intervals, although the smaller net captured more than twice as many
anchovies as the larger net (Figure 78b). Catches by the two gears were not correlated in |
any size intervals (Table 13), although length ffequency distributio;ls were similar (A =
0.062; A_;, = 0.096).

Weakfish occurred in only eight of the 41 trawl pairs in 1975 and seven of 15
pairs in 1977. Few weakfish were captured by the sampling gears in either year - in 1975

gear 035 captured only three and gear 033 caught 29 weakfish. Analyéis of variance

indicated no differences between years (Table 12), so the two data sets were combined.

48




J

M

! ¢ J

ONS.

\\

)

/>\

\

(N

(D

i
\

S

‘v

f

J

Y

A

Gear 035 caught significantly fewer weakfish than did gear 033 in one size interval, and
overall (Figure 79). The mean catch difference between gears for fish 1-350 mm was I:) =
-0.4346. Size distributions did not significantly differ Between gears, although few fish
were caught (A = 0.299; A, = 0.328). Catches by the two gears were not significantly
correlated (Table 13).

Atlantic croaker were captured in 50 trawl pairs. Gear 035 caught significantly
fewer croaker than gear 033 (Figure 80). No differences in catches were observed
between years (Table 12), so data were combined. M¢an catch differences were .
significantly negative in four éize intervals, yielding a mean difference of 1:) = -0.1836.
Catches by the two gears were positively correlated in two size intervals, and for all fish,
but were negatively correlated in two intervals (Table 13). Size distributions did not differ
significantly (A = 0.028; A, = 0.039).

Spot occurred in 54 of the 56 trawl pairs. No differences were found between the
two data sets (Table 12). The 16 ft trawl caught significantly fewer total numbers of spot
than did the 30 fi trawl (Figure 81). Catch differences were significant in seven of the 10
size intervals, and produced B =-0.2913. Catches were positively correlated in four size
intervals, and for all fish (Table 13). Length frequency distributions were significantly
different (A = 0.058; A, = 0.047).

Oyster toadfish were collected in 30 trawl pairs. Analysis of variance indicated

that catch differences varied between years (Table 12). However, few fish occurred in

1977 - one fish in gear 035 and 11 in gear 033, so data were combined. Overall catches by
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the two gears did not significantly differ (Figure 82), although catches differed in one size
interval. The weighted mean catch difference was B = -0.1130. Catches were negatively
correlated in three intervals (Table 13). This may reflect the absence of a tickler chain in
either gear, and the somewhat arbitrary capture of toadfish by them. Length frequency
distributions did not differ between the gears (A = 0.285; A, = 0.300).

Hogchokers were captured in 53 trawl pairs. Analysis of variance indicated no
significant difference in catches between years (Table 12) so data sets were combined.
Catch differences between geafs were not significant for any size interval or for all fish
combined (Figure 83). Catches were positively correlated in three size intervals, and
negatively correlated in one (Table 13). Overall catch differences were also positiﬂrely
correlated. Size distributions significantly differed between gears (A =0.073; A ;=
0.043).

Blackcheek tonguefish occurred in 17 pairs in 1975, but were not collected in
1977. Fewer tonguefish weré captured by the 16 ft trawl (Figure 84). Catches were
significantly different in one of four size intervals and overall, and the weighted mean
catch diﬁ"erence was B =-0.4128. Numbers of tonguefish caught by the two gears were
not signiﬁcantly,correlated (Table 13). Length frequency distributions for tonguefish were
similar (A = 0.089; A, = 0.391).

Sﬁmmer flounder were caught in 33 trawl pairs. No significant differences

between years or size intervals were observed in the ANOVA (Table 12). For combined

data, significantly fewer total flounder were caught by gear 035 than by gear 033 (Figure
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85). The catch difference was significant in two of 10 size intervals. The mean catch
difference for flounder 51-450 mm was B = -0.2405. Length frequency distributions from
the two gears were significantly different (A = 0.173; A_;; = 0.164). Numbers of flounder
caught by the two nets were positively correlated overall and in one size interval (Table
13).

Blue crabs occurred in 40 of the 41 comparisons in 1975, but were not recorded
in 1977. Overall catches by gear 035 were significantly less than by the 30 ft trawl (Figure
86). Catches significantly diﬂ'ered in one of seven size intervals, and yielded a mean
difference of I:) =-0.1414. Tétal catches by the two nets were not correlated, and catches

were negatively correlated in one size interval (Table 13). However, size distributions

from the two gears were similar (A = 0.104; A, = 0.124).

Gear 010 vs 043

There were generally no differences in catches by gear 043 and 010, the only
differences being for benthic species. Few bay anchovies were captured in the eight trawl
pairs, due to the absence of a cod end liner, and no significant difference between gears
was observed (Table 14). Likewise, no differences were found for weakfish, Atlantic
croaker or spot, although few weakfish were caught. Only two summer flounder were
captured, béth in gear 010. No difference was observed for hogchokers, but gear 043,
with the tickler chain, caught significantly more catfish (D = -0.4203) and blue crabs (D

= .0.2862) than did gear 010, without a chain. Blue crabs were typically not measured in
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these comparisons, so catch differences could not be examined by size. Only catches of

blue crabs by the two gears were positively correlated (Table 14).

Langle aptai i

In some instances, the R/V Langley caught more fish than the Captain John
Smith, although the validity of the differences may be questionable due to small sample
sizes. Bay anchovies were collected in only two of the five trawl pairs, and no significant
difference was observed (Table 15). No differences in catches between vessels were
found for weakfish or Atlantic croaker, although few weakﬁsh were captured.
Significantly more spot were caught in five pairs by the Langley (D = 0.3070), although,
again, few were caught overall. Only 12 summer flounder were collected in five trawl
pairs by the two vessels, but the ’cat‘ch by the Langley was significantly greater (D =
0.2760). No differences were found for total numbers of hogchokers or blue crabs,
although the Langley caught significantly fewer crabs in one size interval (Figure 87).
Catches of weakfish, spot and blue crabs were positively correlated (Table 15). Length
frequency distributions for blue crabs did not differ between vessels (A = 0.048,; A=

0.078).
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The R/V Pathfinder generally appeared to catch fewer fish than the Caétain John
Smith. No significant difference in catches from the two vessels was observed for bay
anchovies (Table 16). No difference in total catches was found for weakfish, but
significantly fewer Atlantic croaker (D = -0.2845) and spot (D = -0.2397) occurred in
catches by the Pathfinder. Few summer flounder were captured, and no significant
difference between vessels was observed. Similarly, no difference was found for oyster
toadfish, but the Pathfinder caught t_'ewe: hogchokers (D = -0.460) and blue crébs D=
-0.2183) (Figure 88). Although catches of blue crabs differed between vessels, size
distributions did not (A =0.037; A, = 0.052). Only catches of croaker, spot and crabs

were positively correlated (Table 16).
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DISCUSSION

Some observed differences between the modified Captain John Smith and Fish
Hawk (IS and FH) may be due to scientific crews, and not to any real vessel differences.
The larger Captain John Smith carried more scientific personnel (usuaily five or six) than
the Fish Hawk (usually three), and set the field sampling pace as the “official” survey
vessel. Therefore, catches were more quickly and thoroughly culled on the former vessel
within the time constraints. This explains the results observed for bay anchovies and
small blue crabs, which were probably culled incompletely from Fish Hawk catches in
deference to other, more visible or “important” species within the available time.

Significant vessel differences observed for some other species may not be
important. The actual differences in catches for weakfish 201-250 mm and hogchokers
151-175 mm may be negligible considering the relatively small numbers of fish captured
in those size ranges during the study. Hogchokers were frequently subsampled due to
their abundance, and rheasured subsamples may not have been truly representative of the
catch. However, observed differences for other fish species and larger crabs could not be
readily explained. The catch differences may be due to differences in the amount of cable
deployed (scope) by the vessel/winch operators, and the resulting contact pressure of the
footrope, winch speed, or to other vessel differences.

Observed differences between the Langley and old Captain John Smith (LA and
J1) may likewise be unimportant. The number of trawl pairs was probably too small to

adequately compare the two vessels. Furthermore, few individuals were caught during the
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study and observed catch differences aﬁpeared unusually large relative to other
comparisons presented.

In contrast, catch differences observed in the Pathfinder - Captain John Smith
(PA - J1) comparisons were probably realistic. The number of trawl pairs was much
greater for the Pathfinder comparisons than for the Langley comparisons. Where
significant catch differences were found, the Pathfinder consistently caught fewer fish
than the old Captain John Smith. These differences were for bottom-oriented (spot and
Atlantic croaker) or benthic (hogc;hokers and blue crabs) species. Catches from the
Pathfinder may have been affected by the location of the trawling block (off the side 3 m
above the water), which would have resulted in loss of ground contact by the gear in a
rolling sea. Other, unknown factors may also be involved, such as vessel operators.
Considéring differences in methodology, the conversion for blue crabs reported by
Lipcius and Van Engel (1990) for the same data (xj;,xp, = 1.50) was comparable to the
equivalent value from this study (from [:) =-0.2183, xj;/xpp 2 1.65).

Size dependent catch differences from the gear 033 - 108 comparisons were
apparent for many species. The step-wise corre_ction for weakfish might be more
adequately represented by a regression equation, although that was not significant.
Significant regressions were calculated for Atlantic croaker, spot, white perch, and blue
crabs. Except for spot, the regressions indicated that gear 033 became more efficient
relative to gear 108 as fish size increased. As the trawl envelops the fish, they are

stimulated to swim at the towing speed, and larger fish can persist longer than smaller
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fish (Wardle 1993). Tow distances, and therefore median tow speeds (distance/5 minutes)
by the two gears were not significantly different, so the size dependent differences should
not be due to stamina or swimming speed of the ﬁéh. The differe;lces may reflect a size
dependent effect of the largﬁr wooden trawl doors of gear 033 relative to the smaller
doors of gear 108. The higher attachment point of the net legs to the wooden doors would
have raised the headrope, allowing the net to fish higher in the water column. The larger
surface of the wooden doors, and possibly the angle of a&ack, may produce a larger
pressure wave than the smaller metal doors, and impart some herding effect.

Alternatively, the catch differences may be simply artifacts of sample sizes, independent

of actual gear effects.

The shorter bridles should have resulted in a narrower net opening and smaller
catches by gear 033, but this was not clearly evident. In some instances, the narrower
opening may have been cbmpensated for by the herding effect of the trawl doors. During
deployment of gear 033 and other gears which used the smaller, 56x122 cm, wooden
doors and 9.1 m bridle, the net was observed to spread widely, and possibly even over-
spread. Wider net spread causes higher bridle (leg) angles, which may not herd the fish as
effectively as narrow bridle angles, so catches are lower (Rose and Walters 1990). Also,
with wide net spread, the sand clouds from the doors may pass well outside the wings and
lose their herding effect (Engas and Godo 1986). If the trawl did over-spread, it may
have lost ground contact (Engask and Godo 1986), and some fish, especially smaller

individuals nearer the bottom, may have escaped under the footrope. This may, in part,
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explain the lower catches of smaller fish in gear 033, and possibly of spot and black
seabass. The height of the net opening and net spread are correlated (Godo and Engas
1989; Koeller 1991), so if the net did overspread, the headrope would have been lowered,
possibly resulting in the loss of larger fish higher in the water column. The headrope
attachments for the wooden doors are higher than for the Vee doors, so the relative loss in
overall net height may have been diminished. Because the trawl doors used m this study
differed from those used originally, the net spread and effectiveness may have differed
from the original gear. Lipcius and Van Engel (1990) ’also reported that catches of blue
crabs increase with longer bridles, although DeAlteris et al. (1989) observed inconsistent
finfish catch differences among different bridle lengths.

The absence of a tickler chain was apparent in the catch differences of benthic
species. Catches of hogchokers, summer flounder and blue crabs were significantly less

with gear 033. These lower catches may have also been partly due to loss of ground

contact by the trawl because of overspreading. The decreasing catch differences with size

possibly evident with hogchokers > 75 mm and with blue crabs suggest that larger
individuals are increasingly susceptible to gear 033 even without a tickler chain.

The comparisons indicate that gear 070 may be more effective than the present
gear for demersal and nektonic species, but not for benthic ones (herein demersal refers to
species associated with the bottom, such as spot and croaker, but excludes more
benthically-oriented species, such as flatfishes, catfishes, toadfish, and crabs). Gear 070

caught significantly more Spot, silver perch and large croaker, despite the slightly shorter
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distances covered. Catch differences were also positive, albeit not significant, for white
perch and large weakfish. In contrast, differences were not significant or were negative
for summer flounder, hogchokers, blackcheek tonguefish, oyster toadfish, and blue crabs.
This aiﬁ"erence in results may be attributable to the trawl doors, the only difference
between the gears. The 61x137 cm'wooden dqors may produce a greater herding effect
than the smaller 49%71 cm Vee doors in species dispersed in the water column, but have
no greater effect than the Vee doors on species cloéely associated with the bottom.
Additionally, the attachment point of the headrope on the wooden doors is higher than on
the Vee doors, so gear 070 may open slightly higher, and the herding influence of the legs
may be higher. Flatfish are herded into the net path by the footrope and enter the net at
low heights (Main and Sangster 1981; Bublitz 1996), so the height of the doors may be
irrelevant fo; those species.

The size-dependent catch differences observed with.gear 033 are also present in
gear 070 catches of weakfish, Atlantic croaker and blue crabs. The sfepped corrections
indicated for weakfish in gear 033 and Atlantic croaker in gear 070 are apparently results
of the bimodal length frequenéy distributions. The step pattern is less apparent, and
regressions are significant, for weakfish catches in gear 070 and croaker in gear 033,
when length frequency distributions are more continuous. Since the length frequency
distributions over the year would be generally continuous, regression equations are
probably more appropriate for these species. The size-dependence may reflect differential

abilities to avoid or escape nets with different openings (Stender and Barans 1994).
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The results from the gear 010V comparisons may clarify some of the observations
for these gears. No size dependent catch differences as with gear 033 and gear 070, other
than those attributable to the cod end liner, were detected for gear 010V. Eecause the Vee
doors were used with this gear, the herding effect of the wooden doors, é.nd any size
selectivityv attributed to them, was negated. This would suggest that the door effects
ascribed to gears 033 and 070 may be real, although other géar differences may also be
involved. Length frequency distributions were similar, and no size selectivity was
observed, for lafge weakfish and white perch in the gear 010V:5 minute comparisons, but
distributions differed for croaker, spot and crabs.

The height of the net opening probably had a substantial effect on catches of
demersal and nektonic species. The fewér and smaller floats on gear 043 probably did not
open the net as high as the present net. This might explain the significantly lower catches
of large (above the mesh retention size)‘ weakfish and silver perch, which may occupy the
middle and upper water column (Chao and Musick 1977). Fish higher in the water would
be captured by the higher opening gear 108, but would be missed by gear 043. Spot and
croaker probably occupy the lower water column (Chao and Musick 1977), making the
higher opening of gear 108 less important. However, a low headrope may influence fish
even near the bottom, increasing trawl avoidance behaviof, and decrease the number of
fish entering the nét (Watson 1989). In addition, although the trawl doors used for gear
043 and gear 070 were larger than those used for gear 033 and 010, the difference in

rigging may have resulted in less spreading force. Therefore, the shorter bridles were
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probably more influential.

The absence of a cod end liner in gear 043 should render it less perceptible to the
fish. Hydrodynamic resistance of the trawl increases the pressure ahead of the net, and
some species sense this pressure and take evasive action (Carrothers 1981). The reduced
drag due to the unlined cod end should also permit the net to open wider. Any potential
increases in catches of large weakfish and silver perch by gear 043 due to the reduced
pressure wave and wider net spread may have been negated by the lower net opening and
shorter bridles. In contrast, if the lower net opening of gear 043 did not affect catches of
large spot and croaker, the larger catches of those species may be due to the reduced
pressure wave and wider net opening, beyond the loss due to the shorter bridles.
Alternatively, the greater catches of large spot and large croaker by gear 043 may be due
to the herding effect of the large, wooden trawl doors, as observed with gear 070 using
the same doors, while the effect on weakfish and silver perch was negated by the low net
opening.

Negative catch differences for large weakfish and silver perch in the gear 043
comparisons were attributed to the fower net opening of that gear and possibly a reduced
net spread from the shorter bridles. Since the same Vee doors and headline flotation were
used in the gear 010V- gear 108 comparisons, the net heights were approximately the
same, and the lack of differences in weakfish catches from the 010V: 5 minute
comparisons seem to reflect that. Any increase in catches due to the reduced pressure

wave may have been canceled by the shorter bridles. Too few silver perch were collected

60

)

.

R,




by gear 010V with five minute tows to examine the gear differences.
In contrast, the greater catches of large spot and Atlantic croaker by gear 043

were ascribed to the absence of a cod end liner and reduced pressure wave, and possibly

to the herding effect of the doors. Catches of spot (overall) and croaker (one size interval)

by gear 010V with five minute tows may have been slightly greater than those by gear
108, though not convincingly so. These small differences may be due to the reduced
pressure wave. The smaller Vee doors may have had a lesser herding effect, and the net
spread may have been less than with the wooden doors, so the possible differ/ence due to
the doors was absent. If thé net height had little effect on the capture of spot or croaker,
and the reduced pressure wave of the unlined net resulted in only a minimal increase in
catch by gear 010V, the large differences with gear 043 may be more appropriately
ascribed to the herding effect of the doors.

The effect of the cod end liner in the gear 043 - 108 comparisons was noticeable
for bay anchovy and small Atlantic croaker, but not for small weakfish. Although catch
differences between gears 043 and 108 were similar for weakfish above and below the
theoretical retention size, the causes of those differences are probably not similar. While
smaller catches of large weakfish by gear 043 may be due, in part, to the lower net
opening, the difference in catches of smaller weakfish are probably due to the cod end
mésh size. Variability in catches, as illustrated by the lack of correlation between gears,
probably obscured the mechanisms involved. The ﬁnlined cod end was very inefficient in

capturing small croakers < 50 mm or anchovies. The magnitude of the catch differences
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was more due to the size of the catches by gear 108 than any indication of the efficiency
of gear 043,

The negative catch differences with gear 010V for bay anchovy, weakfish,
Atlantic croaker, spot, and white perch below the theoretical retention sizes, although not
always significant, probably reflect the influence of the cod end liner. The retention size
for striped bass was not examined, but the catch difference for bass < 100 ﬁm, although
not significant, may also indicate the effect of the cod end liner. The results for weakfish
in the 010V:5 minute comparisons suggest that the apparent lack of cod end selectivity
for small weakfish in gear 043 was not real.

The gear 010 comparisons, in conjunction with gear 043 comparisons, illustrate
the varying effects that tow duration had on the different species. The absence of catch
differences between gear 010 and 043 (both five minutes duration) for demersal and
nektonic species in the historical gear comparison allow for some tow duration
comparisons. Although gear 043 (S5 minute tows) caught fewer large weakfish (l:; =
-0.154) or silver perch (1:3 = .0.218) than gear 108, no differences between gears were

observed in the gear 010:7.5 minute tows, and gear 010 catches exceeded gear 108

catches as tow durations increased to 15 minutes (13 = 0.418 for weakfish and D = 0.267
for silver perch). Catch differences for Atlantic croaker were inconsistent, being similar
throughout the range of tow durations for gears 043 and 010 (gear 043:5 min - B =
0/.156; gear 010:7.5 min - B =(.102; gear 010:15 min - B = 0.178), but increasing with

duration for gear 010V (010V:5 min D= 0.071, 010V:15 min D=03 16). Because
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comparisons were based on total tow durations, rather than being standardized, it is not
possible to evaluate the effect of tow duration on gear efficiency - that is, whether catch
per minute increases with number of minutes towed as fatigue sets in. Although the
scaling effect would suggest that larger individuals have greater stamina than smaller
ones and therefore would only become a more substantive catch component with longer
tow durations, there was insufficient evidence to indicate that in this study. Godo et al.
(1990) found no effect of tow duration on mean lengths of catches.

Tow duration results for spot proved enigmatic, as catch differences decreased

with increasing tow duration. Gear 043 caught more spot than gear 108 (]3 =0.106), no

significant differences between gears were observed for spot in the gear 010:7.5 minute

tows (]3 = 0), and the gear 010:15 minute tows caught fewer spot than the present gear (]3
= -0.307). Rather than tiring the fish, it appears that the longer tows may have allowed
more time for the spot to escape. However, no significant differences were observed in
larger spot (above the retention size) for the gear 010V:5 minute comparisons, and catch
differences were positive for the gear 010V:15 minute comparisons (l:) =0.204), in
disagreement with that theory (but see discussion below regarding the effect of the tickler
chain on gear 010V).

The analyses assumed a constant relationship of catches between gears regardless
of the af:tual abundance of a species, but this may not be true. The use of catch

differences assumed those differences were constant, essentially a linear regression of

catches by one gear against catches by the other with a slope of unity. The analyses then
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tested the significance of the intercept as D (Figure 89). The proportion of the population
available to the gear is assumed constant, and results are due only to the gear. However,
when fish densities are low, they may be concentrated near the bottom, and a large
proportion of the population will be available to the gear. At high densities a greater
proportion of the fish may be higher in the water column, so a smaller proportion of the
population is available to the gear, and the total number of fish may be underestimated
(Engas and Godo 1986). Likewise, large numbers of individuals swimming ahead of or
within the net mouth may affect others as the net approaches them, enhancing avoidance
or escapement (Wardle 1993). The relatively high density of spot in the 15 minute gear
010 comparisons may have resulted in larger catch differences than would have occurred
with lower densities. Catches of spot in the gear 010:15 minute comparisons (geometric
mean catch per five-minute tow by gear 108 = 50.8) were greater than in the gear 010:7.5
minute comparisons (geometric mean catch by gear 108 = 5.5), the gear 010V:15 minute
comparisons (gear 108 mean = 12.8) or gear 010V:5 minute comparisons (gear 108 mean
= 46.0).

Although the higher opening net used in the gear 010V comparisons should have
resulted in larger catches than from gear 010, this was not observed. The catch difference

for large weakfish in the gear 010:15 minute comparisons (l_) = 0.418) was much larger

than from the gear 010V:15 minute tows »(l_) = -0.034), but the results from the latter may
have been affected by the small numbers caught. Catches of silver perch from the two

comparisons were similar (gear 010:15 minutes D= 0.267; gear 010V:15 minutes D=
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0.260). Gear 010V caught more croaker (]3 =0.316) and spot (13 = (.204) than did gear

010 (]_D = 0.178 and -0.307, respectively). This is in opposition to the assumption that

-catches of the more nektonic species (weakfish and silver perch) would increase with the

higher-opening net, but catches of the demersal species (croaker and spot) would not be
affected. These observations may be due in part to the small Veé doors, resulting in a
reduced herding effect of the doors.

The effect of the tickler chain was apparent in the gear 010 comparisons. From the
historical gear study, catches _diff_ered between the otherwise identical gears 010 and 043
only for benthic species (catfishes and blue crabs). Likewise, previous comparisons
between gears 010 and 043 revealed nearly a threefold increase in blue crab catches due
to the tickler chain (Chittenden and Van Engel 1972). Despite the greater duration, the 7.5
minute tows by gear 010 caught as many summer flounder, and significantly fewer blue
crabs and oyster toadfish than did gear 108 with five minute tows. Likewise, the 15
minute tows caught fewer summer flounder, hogchokers, and blue crabs than did gear
108. However, no significant differences were observed for hogchokers in the gear

010:7.5 minute tows or in the historical comparisons of gear 010 and 043. The

- inefficiency of the gear without a tickler chain (lack of ability to catch benthic species)

may have rendered the increased tow durations inconsequential. Chittenden and Van
Engel (1972) likewise reported no effect of tow duration on catches of blue crabs using
the same gear.

In contrast to the results generally observed for the other gears, the effect of the
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tickler chain with gear 010V using both five and 15 minute tows appeared limited. The
absence of significant differences for summer flounder may be due to the small numbers
captured. However, excluding one size interval (101-125 mm) for blue crabs, gear 010V
caught as many crabs and hogchokers as did gear 108. Catch differences from the gear
010V:15 minute comparisons were frequently positive, occasionally significantly so, for
summer flounder, hogchokers, oyster toadfish, and blue crabs. These differences are
indicative of the effect of tow duration rather than of the tickler chain, in contrast to the

gear 010 comparisons. The gear 010V comparisons were often conducted in open, soft-

bottom areas. In such areas, the weighted footrope probably digs into the substrate, acting

as a tickler chain. In hard or live bottom areas (e.g. sand, sponge and oyster shell bottom),
the footrope may not dig into the ground, necessitating the tickler chain to disturb the
substrate. Furthermore, the wooden doors used with gear 010 may have overspread the
net and reduced the ground contacf, resulting in loss of fish under the footrope - such
overspreading and loss of catch may have been absent from the gear 010V comparisons.
This may also explain the spot catches; whereas spot may have been able to escape from
the gear 010 tows under the footrope, they may not have been able to escape under gear
010V.

As with gear 043, the cod end liner had a noticeable effect on the capture of
smaller individuals by gear 010. Although no mesh selectivity was apparent for small
weakfish captured in gear 043, it was more evident with gear 010. However, substantial

numbers of small weakfish were captured by the unlined net. Catches of bay anchovies
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were significantly smaller in all unlined net comparisons, and were typically uncorrelated
with the gear 108 catches. Blockage of the cod end meshes by other fish and debris may
cause retention of fish smaller than would be kept otherwise. Furthermore, tension on the
cod end from drag would constrict the meshes, effectively reducing the retention size.
These factors may produce results similar to those expected by use of the cod end liner,
and catches may be correlated, as observed fof weakfish 1-50 mm in the gear 043
comparisons and for Atlantic croaker 26-75 mm ih the gear 010:7.5 minute comparisons.
However, these factors are npt consistent. The amount of other fish and debris varies
spatially and temporally. Tension on the cod end and constriction of the meshes depends
on other factors such as the amount of fish and debris already in the cod end and body of
the net, tow speed, and current direction. The potential variability of these factors would
make catch corrections for fish below the retention size unreliable. In contrast, there was
no obvious effect of the cod end liner on catches of small crabs. Their body shape,
appendages, a.nd ability to grasp the net, as well as fish or debris in the net probably all
contributed to their retention in the net. In addition, size frequency distributions for crabs
" did not differ between lined (gear 108) and unlined (gear 043, 010) nets, indicating no
mesh selectivity. Catches of crabs, large or small, are probably more dependent on th¢
presence of a tickler chain than the mesh size, at least for the trawl gears used here.
As expected, the smaller 16 ft trawl (gear 035) generally caught fewer fish than
the 30 ft trawl (gear code 033) in the historical gear comparisons. These differences

reflect the narrower and lower net opening of the smaller net. Of the species examined,
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catch differences were absent only in bay anchovies using the R/V Langley, and
hogchokers. Differences in results for anchovies may reflect true vessel differences, such
as winch speed or vessel noise, or unrelated effects such as random patchiness in fish
distribution, interannual abundance differences, or procedural differences. The absence of
differences with hogchokers, despite the different net sizes, may illustrate species-specific
effects of the nets, since similar results were not observed in other benthic species.

The purpose of the gear comparisons was to adjust the estimates of abundance of
young-of-the-year to the current gear and vessel. These size-dependent catch analyses
were used in an effort to provide a form of correction fof catches of any size, and in any
month. However, seasonal differences in availability and catchability are possible.
Differences in water temperature affect swimming speed and stamina. Water clarity, and
therefore the visual range to detect and avoid the net changes seasonally and in different
areas. Seasonal changes in girth may affect the retention size. The abundance of the target
species or other species may affect the distribution and availability of a given species.
Spatial distribution (vertically and horizontally) may vary with time of day, food, size/age
of the fish, or season.

Conversions may require that any corrections are additive - that is, adjustments
from one vessel to another and from one gear to another do not involve any interactions
between vessels and gears. However, this had not been examined. Additionally, while
comparisons had been made to adjust Pathfinder and Langley catches to the original

Captain John Smith, and from the modified Captain John Smith to the Fish Hawk, it is
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SUMMARY AND RECOMMENDATIONS

Finfish and blue crab catches from the four major historical trawl configurations
and tow durations used in the VIMS trawl survey were compared with catches using the
current configuration. In addition, the most recently used vessel was compared with the
current vessel, and previously conducted gear and vessel comparisons were examined.

In general, there were no substantial differences in catches between the modified
Captain John Smith and Fish Hawk. Significantly greater numbers of bay anchovies and
small blue crabs were captured by the Captain John Smith than by the Fish Hawk.
However, this was probably not due to real differences in the vessels. Likewise,
differences observed for weakfish and Atlantic croaker are probably not real. Catch
differences for larger blue crabs are probably due to real disparities in vessels, aﬁd it is
probably reasonable to apply a single correction to the entire size range (Table 17).

Although some differences in catches between the Langley and old Captain John
Smith were observed, they were not considered of practical significance due to the small
number of comparison tows made. However, substantial catch differences were observed
for Atlantic croaker, spot, hogchokers and blue crabs between the Pathfinder and old
Captain John Smith, and catch corrections are probably warranted (Table 17). In the gear
035 - 033 comparisons, analyses of variance suggested meaningful differences between
the Langley and Pathfinder only for bay anchovies.

The trawl doors apparently had a significant effect on catches, at least for species

dispersed in the water column. Catches by the historical gears, all with large wooden
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trawl doors, typically increased with size relative to the current gear, with smaller Vee \
doors. These trends are most evident with weakfish and Atlantic croaker in gears 033 and l
070, where cod end liners were used. The increasing catches, relative to gear 108, with ‘
size may be due to the herding effect of the large wooden trawl doors. Although linear ‘
size-dependent trends are not always statistica.lly significant, this absence is likely due to |
sampling artifacts - e.g. bimodal length frequency distributions due to the sampling
period(s). For those species exhibiting such trends, a regression equation is probably a \
reasonable method of adjustment (Table 17). Other species exhibited consistent catch
rel‘atiOnships. between gears over the observed size ranges.

The tickler chain usually affected the catches of benthic species. Flatfishes, oyster
toadfish and blue crabs were typically less abundant in gears 033 and 010 without tickler
chains than in the cufrent gear 108 with a chain. However, in some instances no such
catch disparities were observed. The apparent similarities between gears in some cases
are probably due to the small s#mple sizes, but simpie explanations are lacking in other
cases, notably for hogchokers. Furthermore, catches by the historical and current gears
were typically not correlated for benthic species. Assuming catches by the nets using
tickler chains are representative of the true population (gear A, Figure 89), absence of
correlation may indicate that catches by the gear without a tickler chain (e.g. gear B,
Figure 89) are arbitrary, and unrelated to the true abundance. Catch differences, or lack
thereof, and absence of correlation between gears make the validity of any attempt to

adjust catches of benthic species by these gears questionable. For gears with tickler
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chains, it is probably reasonable to apply corrections to the catches (Table 17).

The cod end liner had a significant effect on catches of small individuals. Catches
of bay anchovies were substantially less in gears 043 and 010 without liners than in gear
108 with the cod end liner. Anchovy catches were similar in the gear 033-108 and 070-
108 comparisons, both with liners. Likewise, small Atlantic croaker and weakfish were
less abundant in the unlined nets. The occurrence of small individuals in the unlined nets
is often probably a matter of chance or the amount of other fish or material impinging on
the meshes. As noted for the tickler chain, absence of correlation between gears for small
fish may indicate that true levels of abundance are not represented. Adjustments are
probably reasonably applicable to catches of larger individuals above the mesh retention
size, but corrections are probably not reliable for individuals much below the retention
size.

The height of the net opening apparently had a substantial effect on the catches of
some species. The fewer and smaller floats on gear 010 and 043 probably did not open
the net as high as the floats on gear 033, 070 and 108. Significantly fewer weakfish and
silver perch were caught by gear 043 with five minute tows. These species may be
vertically distributed in the water column. Fish dispersed in the water column would be
captured by the higher opening gear 108, but would be missed by geaf 043. Spot and
croaker are probably absent from or sparse in that higher part of the water column,
making the larger opening of gear 108 less important.

Tow durations had varying effects on the different species. Catches of weakfish
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and silver perch in gear 043 and 010 increased with tow duration relative to gear 108.
Catch differences for Atlantic croaker were similar among tow durations for gears 043
and 010, suggesting that this species fatigues sooner, within the first five minutes of the
tow. Catches of spot, relative to gear 108, decfeased as tow durations increased. Rather
than tiring the fish, the longer toWs may have allowed more time for the spot to escape.
Alternatively, it might be more likely that the relative density of spot may have affected
the results.

Net size generally had an obvious and expected effect on catches. However, in a
few instances, net size had no apparent effect. These may reflect peculiarities of
gear/vessel combinations - likely with bay anchovies, or peculiarities of the species -
hogchokers have proven troublesome in some instances. Although explanations may not
be apparent, corrections, or lack thereof, may be reasonably applicable. Some results may
appear contradictory regarding vessels, but few tows were made in the Langley - Captain
John Smith comparisons, so inconsistencies may be due, at least in part, to sample sizes,
unaccounted eﬂ'ecfs of the Brooks or Restless, as well as to possible interannual

differences in the gear 035 - 033 comparisons.
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Figure 1. TOP: Mean catch differences (D ) between the Captain John Smith (CJS) and Fish Hawk (FH)
for bay anchovies, by size interval. Vertical bars indicate 95% confidence intervals, The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in
which individuals of that size range were captured. The dashed line indicates the weighted mean difference
(5) calculated from the 1-100 mm size intervals. BOTTOM: Length frequency distributions of all bay
anchovies (5 mm increments) from the comparison trawls. '
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Figure 2. TOP: Mean catch differences (Dy ) between the Captain John Smith (CIS) and Fish Hawk (FH)

) for weakfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for

\ all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in

| which individuals of that size range were captured. The dashed line indicates the weighted regression

equation calculated from the 1-300 mm size intervals. BOTTOM: Length frequency distributions of all

weakfish (10 mm increments) from the comparison trawls.
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Figure 3. TOP: Mean catch differences (Dy ) between the Captain John Smith (CJS) and Fish Hawk (FH)
for Atlantic croaker, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and
open symbol at the right side of the length axis indicates the mean catch difference and confidence interval
for all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl
pairs in which individuals of that size range were captured. The dashed line indicates the weighted mean
difference (D) calculated from the 76 - 250 mm size intervals. BOTTOM: Length frequency distributions
of all croaker (5 mm increments) from the comparison trawls. '
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Figure 4. TOP: Mean catch differences (Dy ) between the Captain John Smith (CJS) and Fish Hawk (FH)
for spot, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all spot (5
mm increments) from the comparison trawls.
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Figure 5. TOP: Mean catch differences (D} ) between the Captain John Smith (CJS) and Fish Hawk (FH)
for silver perch, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all silver
perch (5§ mm increments) from the comparison trawls.
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Figure 6. TOP: Mean catch differences (Dy ) between the Captain John Smith (CJS) and Fish Hawk (FH)
for kingfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
kingfish (5 mm increments) from the comparison trawls.
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Figure 8. TOP: Mean catch differences (Dy ) between the Captain John Smith (CIS) and Fish Hawk (FH)
for hogchokers, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in
which individuals of that size range were captured. The dashed line indicates the weighted mean difference
(15) calculated from the 1-175 mm size intervals. BOTTOM: Length frequency distributions of all
hogchokers (5 mm increments) from the comparison trawls.
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Figure 9. TOP: Mean catch differences (Dy ) between the Captain John Smith (CIS) and Fish Hawk (FH)
for blackcheek tonguefish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar
and open symbol at the right side of the length axis indicates the mean catch difference and confidence
interval for all individuals, regardless of size. Numbers above the bars indicate the number of comparison
trawl pairs in which individuals of that size range were captured. BOTTOM: Length frequency
distributions of all blackcheek tonguefish (5 mm increments) from the comparison trawls.
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Figure 10. TOP: Mean catch differences (Dy ) between the Captain John Smith (CIS) and Fish Hawk (FH)
for summer flounder, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and
open symbol at the right side of the length axis indicates the mean catch difference and confidence interval
for all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl
pairs in which individuals of that size range were captured. BOTTOM: Length frequency distributions of
all flounder (10 mm increments) from the comparison trawls.
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Figure 11. TOP: Mean catch differences (Dp ) between the Captain John Smith (CJS) and Fish Hawk (FH)

for blue crabs, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open

symbol at the right side of the length axis indicates the mean catch difference and confidence interval for

all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in

which individuals of that size range were captured. The dashed line indicates the weighted mean difference

(5) calculated from the 26 - 200 mm size intervals. BOTTOM: Lengfh frequency distributions of all blue
crabs (5§ mm increments) from the comparison trawls.

88

‘\/j \‘\/;







WEAKFISH-033vs108
1 4
_ 0.5 . 4
3 14
5 7 13
3 8 8 l‘ { 15_ —— 22
W, 0 L L 1 __-—-"T L r
E_ T — 4 T |
z ,{ ——"t” L I_ 1
5 < e -
= =
=
-0.5 J
-1 ) ‘
0 100 200 300 500
TOTAL LENGTH {mm)
120 o
W EAKFISH
100
80 J
3=
S
Y g0 J
<] \
w
[v4
'S
40 4
20
-
0 -
] 100 200 300 500

033 (n = 618)

TOTAL LENGTH (mm)

—— 108 (n = 303)

Figure 13. TOP: Mean catch differences (BL) between gear 033 and gear 108 for weakfish, by size

interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the fitted regression equation of mean difference (Dy )
against total length, calculated from the 1-350 mm size intervals. BOTTOM: Length frequency
distributions of all weakfish (10 mm increments) from the comparison trawls.
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Figure 14, TOP: Mean catch differences (Dy ) between gear 033 and gear 108 for Atlantic croaker, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the fitted regression equation of mean difference (Dy )
against total length, calculated from the 1-325 mm size intervals. BOTTOM: Length frequency
distributions of all croaker (5 mm increments) from the comparison trawls.
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Figure 15. TOP: Mean catch differences (Dy ) between gear 033 and gear 108 for spot, by size interval.
Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of the
length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the fitted regression equation of mean difference (D)
against fork length, calculated from the 51-200 mm size intervals. BOTTOM: Length frequency
distributions of all spot (5 mm increments) from the comparison trawls.
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Figure 16. TOP: Mean catch differences (D ) between gear 033 and gear 108 for black seabass, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D), calculated from the 76-
175 mm size intervals. BOTTOM: Length frequency distributions of all seabass (5 mm increments) from
the comparison trawls.

93




STRIPED BASS-033vs108

1.
|
3
0.5 J 5 .
s 7
9.‘ J 7 8 1 10
g 1 . I
Q
£ ° .L{ I_ +—T i — —+ $ 1
z -y
g
.0.5 ]
.1
0 100 . 200 300 © 400 500 600
FORK LENGTH {mm)
10 4 '
STRIPED BASS ' /\
8 4
5 6.
Z
w
=
a
B4
[T
2 4 |
\/
0 — - /\

0 100 200 300 400 500 600
FORK LENGTH (mm)

033 (n = 115) voemem—enamm— 108 (n = 99)

Figure 17. TOP: Mean catch differences (D ) between gear 033 and gear 108 for striped bass, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. BOTTOM: Length frequency distributions of all striped bass (10 mm increments) -
from the comparison trawls.
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Figure 18. TOP: Mean catch differences (D ) between gear 033 and gear 108 for white perch, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the fitted regression equation of mean difference (D} )
against fork length, calculated from the 51-275 mm size intervals. BOTTOM: Length frequency
distributions of all white perch (5 mm increments) from the comparison trawls.
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Figure 19. TOP: Mean catch differences (D ) between gear 033 and gear 108 for hogchokers, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D), calculated from the 26-
175 mm size intervals. BOTTOM: Length frequency distributions of all hogchokers (5 mm increments)
from the comparison trawls.
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Figure 20. TOP: Mean catch differences (Dy ) between gear 033 and gear 108 for summer flounder, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D), calculated from the 101-
450 mm size intervals. BOTTOM: Length frequency distributions of all flounder (10 mm increments) from
the comparison trawls.
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Figure 21. TOP: Mean catch differences (Dy ) between gear 033 and gear 108 for blue crabs, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the fitted regression equation of mean difference (D)
against width, calculated from the 1 - 175 mm size intervals. BOTTOM: Length frequency distributions of
all blue crabs (5 mm increments) from the comparison trawls.
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Figure 22. TOP: Mean catch differences (Dy ) between gear 070 and gear 108 for weakfish, by size

. interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
Q ) the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
- range were captured. The dashed line indicates the fitted regression equation of mean difference (Dy )

( against total length, calculated from the 1-350 mm size intervals. BOTTOM: Length frequency
distributions of all weakfish (10 mm increments) from the comparison trawls.

Yol \\
() 99




ATLANTIC CROAKER-070vs108

0.5 4 9
- 8 17
-] s 12 12 e 1 6 2
Cobbpe o deblg
o - -— — — ] et — - -— — — -— —_ -_—
E o J T %_{ - B S - ke by ! } 1
g ,t_—T-—“ L -
z — e
z ]
w
=
-0.5 J
-1
Q 50 100 150 200 250 300 350
TOTAL LENGTH (mm)
1200 1 ATLANTIC CROAKER
900 J
>
(4]
=
Y 600
& ]
1
o
[T
300 .
0 L 3 LB L} L] 1 ]
0 50 100 150 200 250 300 350
TOTAL LENGTH (mm)

——070(n = 5279) wmeem 108 (n = 6034)

Figure 23. TOP: Mean catch differences (D ) between gear 070 and gear 108 for Atlantic croaker, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D), and fitted regression
equation of mean difference (Dy ) against total length, calculated from the 1-275 mm size intervals.
BOTTOM: Length frequency distributions of all croaker (5 mm increments) from the comparison trawls.
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Figure 24. TOP: Mean catch differences (D ) between gear 070 and gear 108 for spot, by size interval.
Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of the
length axis indicates the mean catch difference and coniidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D), calculated from the 26-
250 mm size intervals. BOTTOM: Length frequency distributions of all spot (5 mm increments) from the
comparison trawls.
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Figure 25. TOP: Mean catch differences (Dy ) between gear 070 and gear 108 for silver perch, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D), calculated from the 51-
225 mm size intervals. BOTTOM: Length frequency distributions of all silver perch (5 mm increments)
from the comparison trawls.
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Figure 26. TOP: Mean catch differences (D ) between gear 070 and gear 108 for striped bass, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. BOTTOM: Length frequency distributions of all striped bass (10 mm increments)
from the comparison trawls.
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Figure 28. TOP: Mean catch differences (D ) between gear 070 and gear 108 for oyster toadfish, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. BOTTOM: Length frequency distributions of all toadfish (10 mm increments) from
the comparison trawls.
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Figure 29. TOP: Mean catch differences (D ) between gear 070 and gear 108 for hogchokers, by size

interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size

range were captured. BOTTOM: Length frequency distributions of all hogchokers (5 mm increments) from
the comparison trawls.
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Figure 30. TOP: Mean catch differences (Dy ) between gear 070 and gear 108 for blackcheek tonguefish,
by size interval. Vertical bars indicate 95% confidence intervals. The boid bar and open symbol at the right
side of the length axis indicates the mean catch difference and confidence interval for all individuals,
regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which
individuals of that size range were captured. BOTTOM: Length frequency distributions of all tonguefish (5
mm increments) from the comparison trawls.
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Figure 31. TOP: Mean catch differences (Dy ) between gear 070 and gear 108 for summer flounder, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size

range were captured. BOTTOM: Length frequency distributions of all flounder (10 mm increments) from
the comparison trawls.
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Figure 32. TOP: Mean catch differences (Dy ) between gear 070 and gear 108 for blue crabs, by size
interval, Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison traw! sets in which individuals of that size
range were captured. The dashed line indicates the fitted regression equation of mean difference (Dy )
against width, calculated from the 1 - 200 mm size intervals. BOTTOM: Length frequency distributions of
all blue crabs (5 mm increments) from the comparison trawls.
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Figure 33, TOP: Mean catch differences (D ) between gear 043 and gear 108 for weakfish, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 151-
400 mm size intervals. The open diamond indicates the theoretical mean mesh retention size. BOTTOM:
Length frequency distributions of all weakfish (10 mm increments) from the comparison trawls. The
vertical line indicates the theoretical mean mesh retention size.
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Figure 34. TOP: Mean catch differences (D ) between gear 043 and gear 108 for Atlantic croaker, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison traw! sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 126-
250 mm size intervals. The open diamond indicates the theoretical mean mesh retention size. BOTTOM:
Length frequency distributions of all croaker (5 mm increments) from the comparison trawls. The vertical

line indicates the theoretical mean mesh retention size.
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Figure 35. TOP: Mean catch differences (Dy ) between gear 043 and gear 108 for spot, by size interval.
Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of the
length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 101-
250 mm size intervals. The open diamond indicates the theoretical mean mesh retention size. BOTTOM:
Length frequency distributions of all spot (5 mm increments) from the comparison trawls. The vertical line
indicates the theoretical mean mesh retention size.
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Figure 36. TOP: Mean catch differences (Dy ) between gear 043 and gear 108 for silver perch, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 101-
225 mm size intervals. The open diamond indicates the theoretical mean mesh retention size. BOTTOM:
Length frequency distributions of all silver perch (5 mm increments) from the comparison trawls. The
vertical line indicates the theoretical mean mesh retention size.
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Figure 37. TOP: Mean catch differences (D ) between gear 043 and gear 108 for oyster toadfish, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison traw! sets in which individuals of that size
range were captured. BOTTOM: Length frequency distributions of all toadfish (10 mm increments) from
the comparison trawls.
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Figure 38. TOP: Mean catch differences (Dy ) between gear 043 and gear 108 for hogchokers, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 51-
200 mm size intervals. BOTTOM: Length frequency distributions of all hogchokers (5 mm increments)
from the comparison trawls.
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Figure 39. TOP: Mean catch differences (Dy ) between gear 043 and gear 108 for summer flounder, by size o
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of / j ‘
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of g
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The open diamond indicates the theoretical mean mesh retention size, BOTTOM: . >
Length frequency distributions of all flounder (10 mm increments) from the comparison trawls. The

vertical line indicates the theoretical mean mesh retention size.
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Figure 40. TOP: Mean catch differences (Dy ) between gear 043 and gear 108 for blue crabs, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. BOTTOM: Length frequency distributions of all blue crabs (5 mm increments) from
the comparison trawls.
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Figure 41. TOP: Mean catch differences (D} ) between gear 010 (7.5 minute tows) and gear 108 for

weakfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol
at the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all weakfish (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.

118

j

N AN

S




TN

- ATLANTIC CROAKER-010(7.5min)vs108

M
N

11

oNe
MEAN DIFF (010-108)
(=]
o [4,]
~
y e )
v
|
l""h IS
11
S
|
l'l'—._l ©
]
|
Te— o
[ JEN

N
{0
[
o
o
.

=
Y —— K;

()
L 7
'
-
L

0 50 100 150 200 250 300 350
(” TOTAL LENGTH (mm)
T 1000
ATLANTIC CROAKER
800 |

600 J

400

M
FREQUENCY

200 4

C ) 0.
s T o T 1
0 150 200 250 300 350
C TOTAL LENGTH (mm)
010 (n = 567) 108 (n = 2808)

)

Figure 42. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for
Atlantic croaker, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. The dashed line indicates the weighted mean difference (D) calculated from the 126-273
mm size intervals. BOTTOM: Length frequency distributions of all croaker (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 43. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for spot,
by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right
side of the length axis indicates the mean catch difference and confidence interval for all individuals,
regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which
individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all spot (§ mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 44. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for silver
perch, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all silver perch (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 45. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for striped
bass, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the
right side of the length axis indicates the mean catch difference and confidence interval for all individuals,

regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which =
individuals of that size range were captured. The dashed line indicates the weighted mean difference (D)
calculated from the 101-300 mm size intervals. BOTTOM: Length frequency distributions of all striped

bass (10 mm increments) from the comparison trawls.
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Figure 46. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for white
perch, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. The dashed line indicates the weighted mean difference (D) calculated from the 101-2350
mm size intervals. BOTTOM: Length frequency distributions of all white perch (5 mm increments) from
the comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 47. TOP: Mean catch differences (D ) between gear 010 (7.5 minute tows) and gear 108 for oyster
toadfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The dashed line indicates the weighted mean difference
(D) calculated from the 101-325 mm size intervals. BOTTOM: Length frequency distributions of all
toadfish (10 mm increments) from the comparison trawls.
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Figure 48. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for
hogchokers, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size, Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The dashed line indicates the weighted mean
difference (D) calculated from the 51-175 mm size intervals. BOTTOM: Length frequency distributions of
all hogchokers (5 mm increments) from the comparison trawls.
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Figure 49. TOP: Mean catch differences (BL) between gear 010 (7.5 minute tows) and gear 108 for

summer flounder, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all flounder (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 50. TOP: Mean catch differences (Dy ) between gear 010 (7.5 minute tows) and gear 108 for blue
crabs, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The dashed line indicates the weighted mean difference
(D) calculated from the 1-150 mm size intervals. BOTTOM: Length frequency distributions of all blue
crabs (5 mm increments) from the comparison trawls.
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Figure 51. TOP: Mean catch differences (D ) between gear 010 (15 minute tows) for weakfish, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The open diamond indicates the theoretical mean mesh retention size. The dashed line
indicates the weighted mean difference (D) calculated from the 151-350 mm size intervals. BOTTOM:
Length frequency distributions of all weakfish (10 mm increments) from the comparison trawls. The
vertical line indicates the theoretical mean mesh retention size.
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Figure 52. TOP: Mean catch differences (D1 ) between gear 010 (15 minute tows) for Atlantic croaker, by
size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right
side of the length axis indicates the mean catch difference and confidence interval for all individuals,
regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which
individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. The dashed line indicates the weighted mean difference (D) calculated from the 126-273
mm size intervals. BOTTOM: Length frequency distributions of all croaker (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 53. TOP: Mean catch differences (Dy ) between gear 010 (15 minute tows) for spot, by size interval.
Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of the
length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size

range were captured. The open diamond indicates the theoretical mean mesh retention size. The dashed L)
line indicates the weighted mean difference (D) calculated from the 101-225 mm size intervals. BOTTOM:

Length frequency distributions of all spot (5 mm increments) from the comparison trawls. The vertical line “‘)
indicates the theoretical mean mesh retention size.
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Figure 54. TOP: Mean catch differences (Dy ) between gear 010 (15 minute tows) for silver perch, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The open diamond indicates the theoretical mean mesh retention size. The dashed
line indicates the weighted mean difference (D) calculated from the 101-225 mm size intervals. BOTTOM:
Length frequency distributions of all silver perch (5 mm increments) from the comparison trawls. The
vertical line indicates the theoretical mean mesh retention size.
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Figure 55. TOP: Mean catch differences (Dy ) between gear 010 (15 minute tows) for hogchokers, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison trawl sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 51-

200 mm size

intervals. BOTTOM: Length frequency distributions of all hogchokers (5 mm increments)

from the comparison trawls.
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Figure 56. TOP: Mean catch differences (Dy ) between gear 010 (15 minute tows) for summer flounder, by
size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right
side of the length axis indicates the mean catch difference and confidence interval for all individuals,
regardless of size. Numbers above the bars indicate the number of comparison traw! sets in which
individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. The dashed line indicates the weighted mean difference (D) calculated from the 101-450
mm size intervals. BOTTOM: Length frequency distributions of all flounder (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.

133



BLUE CRABS-010(15min)vs108

a
= 05 ¢
o -
-
Qe J 7
e 9 8
(T8 0 I r - I 9 6 i, 1 ]
[ t $ + ﬁo
a 1
3 .—_’———— T -——f———{’——— —. )
2 I
= -0.5 I
! L
-1 ) . .
0 50 100 150 200
CARAPACE WIDTH (mm)
40 .
BLUE CRAB
30 4
S
Q
&
5 20
(]
w
4
ra
10 - \\/\/—/\
0 g . L~ » 4 .
0 50 100 150 200
CARAPACE WIDTH (mm)
010 (n =79) 108 (n = 236)

Figure 57. TOP: Mean catch differences (Dy ) between gear 010 (15 minute tows) for blue crabs, by size
interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right side of
the length axis indicates the mean catch difference and confidence interval for all individuals, regardless of
size. Numbers above the bars indicate the number of comparison traw] sets in which individuals of that size
range were captured. The dashed line indicates the weighted mean difference (D) calculated from the 1 -
150 mm size intervals. BOTTOM: Length frequency distributions of all crabs (5 mm increments) from the
comparison trawls.
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Figure 58. TOP: Mean catch differences (Dy ) between gear 010V (5 minute tows) and gear 108 for bay
anchovies, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol
at the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
anchovies (5 mm increments) from the comparison trawls.
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Figure 59. TOP: Mean catch differences (D} ) between gear 010V (5 minute tows) and gear 108 for
weakfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol
at the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all weakfish (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 60. TOP: Mean catch differences (D ) between gear 010V (S minute tows) and gear 108 for
Atlantic croaker, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured.The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all croaker (S mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 61. TOP: Mean catch differences (D; ) between gear 010V (5 minute tows) and gear 108 for spot,
by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right
side of the length axis indicates the mean catch difference and confidence interval for all individuals,
regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which
individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all spot (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 62. TOP: Mean catch differences (Dy ) between gear 010V (5 minute tows) and gear 108 for striped
bass, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the
right side of the length axis indicates the mean catch difference and confidence interval for all individuals,
regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which
individuals of that size range were captured. BOTTOM: Length frequency distributions of all striped bass
{10 mm increments) from the comparison trawls.
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Figure 63. TOP: Mean catch differences (D ) between gear 010V (5 minute tows) and gear 108 for white
perch, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardiess of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all perch (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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~ Figure 64. TOP: Mean catch differences (Dy ) between gear 010V (5 minute tows) and gear 108 for
( ) hogchokers, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
= symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
i all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
( . ) which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
hogchokers (5 mm increments) from the comparison trawls.
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Figure 65. TOP: Mean catch differences (Dy ) between gear 010V (5 minute tows) and gear 108 for
summer flounder, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all flounder (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 67. TOP: Mean catch differences (BL) between gear 010V (15 minute tows) and gear 108 for bay

anchovies, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol

at the right side of the length axis indicates the mean catch difference and confidence interval for all

individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in

which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
anchovies (5 mm increments) from the comparison trawls.
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Figure 66. TOP: Mean catch differences (D ) between gear 010V (5 minute tows) and gear 108 for blue
crabs, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for ail
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all blue
crabs (5 mm increments) from the comparison trawls.
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Figure 69. TOP: Mean catch differences (D ) between gear 010V (15 minute tows) and gear 108 for
Atlantic croaker, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for

all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh

retention size. BOTTOM: Length frequency distributions of all croaker (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 68. TOP: Mean catch differences (D ) between gear 010V (15 minute tows) and gear 108 for
weakfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol
at the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all weakfish (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 71. TOP: Mean catch differences (Dy ) between gear 010V (15 minute tows) and gear 108 for silver
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perch, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all perch (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 70. TOP: Mean catch differences (Dy ) between gear 010V (15 minute tows) and gear 108 for spot,
(_,,/ by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at the right

side of the length axis indicates the mean catch difference and confidence interval for all individuals,

( regardless of size. Numbers above the bars indicate the number of comparison trawl sets in which

individuals of that size range were captured. The open diamond indicates the theoretical mean mesh

retention size. BOTTOM: Length frequency distributions of all spot (5 mm increments) from the
<~» comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 73. TOP: Mean catch differences (Dy ) between gear 010V (15 minute tows) and gear 108 for oyster
toadfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
toadfish (10 mm increments) from the comparison trawls.
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B Figure 72. TOP: Mean catch differences (D ) between gear 010V (15 minute tows) and gear 108 for
( y kingfish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison traw! sets in
( “ which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
- retention size. BOTTOM: Length frequency distributions of all kingfish (5 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 75. TOP: Mean catch differences (D ) between gear 010V (15 minute tows) and gear 108 for
blackcheek tonguefish, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and
open symbol at the right side of the length axis indicates the mean catch difference and confidence interval
for all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets
in which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
tonguefish (5 mm increments) from the comparison trawls.
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Figure 74. TOP: Mean catch differences (D ) between gear 010V (15 minute tows) and gear 108 for
hogchokers, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all
hogchokers (5 mm increments) from the comparison trawls.
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Figure 77. TOP: Mean catch differences (Dy ) between gear 010V (15 minute tows) and gear 108 for blue
crabs, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open symbol at
the right side of the length axis indicates the mean catch difference and confidence interval for all
individuals, regardless of size. Numbers above the bars indicate the number of comparison traw! sets in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all crabs
(5 mm increments) from the comparison trawls.
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Figure 76. TOP: Mean catch differences (Dy ) between gear 010V (15 minute tows) and gear 108 for
summer flounder, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl sets in
which individuals of that size range were captured. The open diamond indicates the theoretical mean mesh
retention size. BOTTOM: Length frequency distributions of all flounder (10 mm increments) from the
comparison trawls. The vertical line indicates the theoretical mean mesh retention size.
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Figure 78b. TOP: Mean catch differences (D ) between gear 035 and gear 033 for bay anchovies, by size
interval, for comparisons using the R/V Langley. Vertical bars indicate 95% confidence intervals. The bold
bar and open symbol at the right side of the length axis indicates the mean catch difference and confidence
interval for all individuals, regardless of size. Numbers above the bars indicate the number of comparison
traw! pairs in which individuals of that size range were captured. The dashed line indicates the weighted
mean difference (D) calculated from the 26 - 100 mm size intervals. BOTTOM: Length frequency

distributions of all anchovies (5 mm increments) from the comparison trawls.
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Figure 78a. TOP: Mean catch differences (Dy ) between gear 035 and gear 033 for bay anchovies, by size
interval, for comparisons using the R/V Pathfinder. Vertical bars indicate 95% confidence intervals. The

bold bar and open symbol at the right side of the length axis indicates the mean catch difference and

confidence interval for all individuals, regardless of size. Numbers above the bars indicate the number of
comparison trawl pairs in which individuals of that size range were captured. The dashed line indicates the
weighted mean difference (D) calculated from the 1 - 100 mm size intervals. BOTTOM: Length frequency

distributions of all anchovies (5 mm increments) from the comparison trawls,
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Figure 80. TOP: Mean catch differences (Dy ) between gear 035 and gear 033 for Atlantic croaker, by size
interval, for comparisons using the R/V Pathfinder. Vertical bars indicate 95% confidence intervals. The
bold bar and open symbol at the right side of the length axis indicates the mean catch difference and
confidence interval for all individuals, regardless of size. Numbers above the bars indicate the number of
comparison trawl pairs in which individuals of that size range were captured. The dashed line indicates the
weighted mean difference (D) calculated from the 26 - 325 mm size intervals. BOTTOM: Length
frequency distributions of all croaker (5 mm increments) from the comparison trawls.
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Figure 79. TOP: Mean catch differences (Dy ) between gear 035 and gear 033 for weakfish, by size
interval, for comparisons using both vessels. Vertical bars indicate 95% confidence intervals. The bold bar
and open symbol at the right side of the length axis indicates the mean catch difference and confidence

) interval for all individuals, regardless of size. Numbers above the bars indicate the number of comparison

' traw| pairs in which individuals of that size range were captured. The dashed line indicates the weighted
mean difference (D) calculated from the 151 - 350 mm size intervals. BOTTOM: Length frequency
distributions of all weakfish (10 mm increments) from the comparison trawls.

)

Y Y

1

3

N H
N

157

¢

N

!




-——035 (n= 34) ====033 (n= 53)

OYSTER TOADFISH-035vs033
1 -
0.5 4
§ 10
P 13 30
E. 0 [ " % : 2 } [ -+
I I R S S S e S
= °
u
205 -
-1
0 100 200 300 400
TOTAL LENGTH (mm)
10 -
OYSTER TOADFISH
Q
2
5
g 51 N
& N \
: /
{ g
6 /\ /AVa N_ . ,
0 100 200 300 400
TOTAL LENGTH (mm)

.
W,

1\._/

Figure 82. TOP: Mean catch differences (Dy ) between gear 035 and gear 033 for oyster toadfish, by size
interval, for comparisons using the R/V Pathfinder. Vertical bars indicate 95% confidence intervals. The
bold bar and open symbol at the right side of the length axis indicates the mean catch difference and
confidence interval for all individuals, regardless of size. Numbers above the bars indicate the number of
comparison trawl pairs in which individuals of that size range were captured. BOTTOM: Length frequency
distributions of all toadfish (5 mm increments) from the comparison trawls.

o

160




(

N

NS

L

e

f\ \,\f\'\

a

o

)

SPOT-035vs033

0.5 4

(035-033)

1
32 48 8 54

{__{_’iaf__{_’}_i%j_ G

0
50 100 FORK L&PgTH (mm) 200 250 300

1

m

MEAN DIFF
!
—
i
|

4350 1 spor
400 -

350 4
300 4
250 4
200 -
150 1
100 4

50 4

FREQUENC

0 50 100 180 200 250 300
FORK LENGTH (mm)
——035 (n= 1272) ==—===033 (n = 2436)

Figure 81. TOP: Mean catch differences (D} ) between gear 035 and gear 033 for spot, by size interval.
Vertical bars indicate 95% confidence intervals, for comparisons using both vessels. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison trawl pairs in
which individuals of that size range were captured. The dashed line indicates the weighted mean difference
(D) calculated from the 26 - 250 mm size intervals. BOTTOM: Length frequency distributions of all spot
(5 mm increments) from the comparison trawls.
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Figure 84. TOP: Mean catch differences (Dy ) between gear 035 and gear 033 for blackcheek tonguefish, ) !

by size interval, for comparisons using both vessels. Vertical bars indicate 95% confidence intervals. The
bold bar and open symbol at the right side of the length axis indicates the mean catch difference and s

confidence interval for all individuals, regardless of size. Numbers above the bars indicate the number of )
comparison traw! pairs in which individuals of that size range were captured. The dashed line indicates the 1
weighted mean difference (D) calculated from the 51 - 125 mm size intervals. BOTTOM: Length TN

frequency distributions of all tonguefish (5 mm increments) from the comparison trawls. L
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Figure 85. TOP: Mean catch differences (D ) between gear 035 and gear 033 for summer flounder, by size
interval, for comparisons using both vessels. Vertical bars indicate 95% confidence intervals. The bold bar
and open symbol at the right side of the length axis indicates the mean catch difference and confidence
interval for all individuals, regardless of size. Numbers above the bars indicate the number of comparison
traw! pairs in which individuals of that size range were captured. The dashed line indicates the weighted
mean difference (D) calculated from the 101 - 250 mm size intervals. BOTTOM: Length frequency
distributions of all flounder (10 mm increments) from the comparison trawls.
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Figure 86. TOP: Mean catch differences (D ) between gear 035 and gear 033 for blue crabs, by size
interval, for comparisons using both vessels. Vertical bars indicate 95% confidence intervals. The bold bar
and open symbol at the right side of the length axis indicates the mean catch difference and confidence
interval for all individuals, regardless of size. Numbers above the bars indicate the number of comparison
traw! pairs in which individuals of that size range were captured. The dashed line indicates the weighted
mean difference (D) calculated from the 1 - 175 mm size intervals. BOTTOM: Length frequency
distributions of all crabs (5 mm increments) from the comparison trawls.
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Figure 87. TOP: Mean catch differences (D ) between the Langley (LA) and old Captain John Smith (J1)
for blue crabs, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison traw| pairs in
which individuals of that size range were captured. BOTTOM: Length frequency distributions of all blue
crabs (5 mm increments) from the comparison trawls.
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(J1) for blue crabs, by size interval. Vertical bars indicate 95% confidence intervals. The bold bar and open
symbol at the right side of the length axis indicates the mean catch difference and confidence interval for
all individuals, regardless of size. Numbers above the bars indicate the number of comparison traw] pairs in
which individuals of that size range were captured. The dashed line indicates the weighted mean
difference (D) calculated from the 1 - 200 mm size intervals. BOTTOM: Length frequency distributions of
all blue crabs (5 mm increments) from the comparison trawls.

- -
l‘\j “\) \_/; \/’j

>

—
AN




Y )

_ RTER———— 1,1 L ’ .
C, | 25 ] =--e--- LINEAR - CONSTANT .
' DIFFERENCE L .
RS . ‘ - -
C ~ — — — LINEAR-NO -
~ 2 CONSTANT o _--
u DIFFERENCE L -
P a. .’ -~
C S - = = = NOTCORRELATED .-~ -7~
Q 15 J R =
— o AN
3 L’ -
C 5 L
0 14 e
- | -
( S - - ’/‘ o
—_— 0-5 - ‘ : - - - - - - - - - - - - - - - - - - - - - - - -
C :
( . 0 T T T T T 1
- 0 0.5 1 15 2 2.5 3
GEAR A LOG(CPUE)
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Table 2. Number of gear comparison sets performed each month with the various

historical gear configurations and the current gear. Each set consisted of four trawl tows,

(\_,/ two with each gear.
C MONTH
GEAR JAN FEB APR MAY JUN JUL SEP OCT NOV TOTAL
010 (7.5 minutes) 4 - - - - - 2 4 2 12
<.J 010 (15 minutes) - - - - - - 5 5 - 10
010V (5 minutes) - 5 - - 1 3 9 - - 18
C 010V (15 minutes) - - - - - - - 7 - 7
033 (5 minutes) 6 4 - - 179 - - - 36
~ 043 (5 minutes) - - - - - - 8 5 - 13
(__,»’ 070 (5 minutes) 4 - 4 7 - 6 5 - 27
TOTAL 14 9 1 4 25 12 30 26 2 123
C
C
< A
C
C
C
C
C
C
J 169




",

Table 3. Mean differences, 6, and variances of the differences, between catches by the R/V Fish Hawk and

Captain John Smith for important species, by size intervals (SZINT), indicated by the interval mid-point.

o

The number of trawl pairs used in calculating mean differences, n, are those in which fish of a given size

interval occurred. Coefficients of correlation between catches by the gears, r, are given for each size interval

and for all sizes combined (ALL). Significance of the correlation coefficients, at & = 0.05, is denoted by "*'; o
non-significance is indicated by 'NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, . ) |

13-kingfish, 33-spot, 103-bay anchovy, 151-hogchoker, 152-blackcheek tonguefish, 154-oyster toadfish, -

213-silver perch, 614-blue crab. ]
2 )
SP  SZINT D s n r
3 75 0.301 . 1 : \
3 125 0.000 0.175 3 -0.500 NS 3 l
3 175 -0.389 0.071 4 0.746 NS o
3 225 -0.301 . 1
3 275 0.000 0.181 2 ( >
3 325 0.301 0.000 2 T
3 375 0.477 1 |
3 425 0.477 . 1 . C)
3 ALL -0.122 0.096 6 0.662 NS o
5 87.5 -0.389 0.016 2 : e |
5 1125 0.301 . 1 : ) }
5 1375 0.008 0.127 4 0.462 NS -
5 1625 -0.102 0.126 7 0.688 NS -
5 1875 0.135 0371 7 0.577 NS )
5 2125 -0.447 0.101 6 0.896 * -
5 2375 -0.468 0.047 4 -0.415 NS
5 2625 -0.301 . 1 . [ )
5  ALL -0.253 0.268 12 0.692 * -
7 25 -0.166 0.561 20 0.515 * -
7 75 -0.176 1.022 20 0.331 NS ()
7 125 -0.158 0.405 15 0.370 NS
7 175 0.035 0.089 7 0.665 NS ,
7 225 0.260 0.043 5 0.783 NS )
7 275 0.152 0.160 3 -0.943 NS -
7 ALL -0.192 1.050 20 0316 NS
)
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Table 3 (Continued).

()
[\ ]

SP  SZINT D 5 n r
n 13 12.5 0.452 0.045 2 .
( N 13 37.5 -0.028 0.403 8 -0.110
— 13 62.5 -0.010 0.120 5 0.781
i 13 87.5 -0.150 0.259 4 0.292
(’ 13 112.5 -0.117 0.092 6 0.276
— 13 137.5 0.301 ) 1 .
13 ALL -0.059 0.163 17 0.750
</ 33 375 1.600 . 1
— 33 62.5 0.666 4.668 2 .
33 87.5 -0.082 1.256 12 -0.045
< 33 112.5 0.020 0.541 19 0.585
33 137.5 -0.039 0.686 18 0.421
33 162.5 -0.088 0.299 16 0.676
( 33 187.5 -0.403 0.335 8 -0.020
33 212.5 -0.496 0249 4 0.567
33 237.5 -0.845 . 1 .
( 33 ALL -0.077 0.718 20 0.550
_ 103 12.5 -0.208 0.305 4 -0.645
103 37.5 -0.548 0.516 16 0.338
< 103 62.5 -0.314 0.373 16 0.733
103 87.5 0.026 0.475 8 0.224
103 ALL -0.499 0.542 19 0.627
151 12.5 -1.386 0.066 2 .
< 151 37.5 -0.231 1.692 4 -0.701
151 62.5 - 0.426 0.323 14 0.777
151 87.5 0.055 0.313 17 0.689
(_, : 151 112.5 0.068 0.351 17 0.695
151 137.5 0.005 0.631 12 -0.072
151 162.5 -0.598 0.279 6 -0.736
( 151 187.5 -0.816 . 1 .
B 151 ALL 0.071 0.392 18 0.697
152 . 375 -0.180 0.173 6 -0.761
( 152 62.5 -0.145 0.140 5 -0.479
- 152 87.5 0.133 0.085 3 1.000
152 112.5 0.000 0.339 9 0.266
( 152 137.5 -0.280 0.072 6 0.758
B 152 162.5 0.000 . 1 .
( 152 ALL -0.179 0.370 13 0.253
<,,,/ 171




Table 3 (Continued).

SP
154
154
154
154
154
154
154
154
213
213
213
213
213
213
614
614
614
614
614
614
614
614
614
614

SZINT
25
75

125
175
275
325
375
ALL
37.5
62.5
87.5
112.5
162.5
ALL
12.5
37.5
62.5
87.5
112.5
137.5
162.5
187.5
2125
ALL

D
-0.301
0.080
-0.291
0.067
-0.284
0.151
-0.301
-0.181
-0.186
-0.409
-0.278
-0.075
-0.349
-0.440
-0.697
0.030
-0.075
0.099
0.162
0.085
0.138
0.111
-0.301
-0.041

0.089
0.083
0.188
0.096
0.045

0.168
0.132
0.306
0.334
0.083
0.033
0418

0.446

0.290
0.132
0.083
0.076
0.089
0.120
0.136

0.073
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w N W L LWW NN —
RO ANDORNS

172

-0.066
0417
0.114
0417

0412
-0.788
-0.406
-0.735
-0.577

-0.272
0.349
0.574
0.739
0.816
0.795
0.834
0.769
0.433

0.894

NS
NS
NS
NS

NS
NS
NS
NS

NS
NS

* X X X X
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\\’ /

\\_/ 1 \\_/, ;\\—/




Table 4. Mean differences, B, and variances of the differences, between catches by gear 033 and gear 108
for important species, by size intervals (SZINT), indicated by the interval mid-point. The number of sets
C“j, used in calculating mean differences, n, are those in which fish of a given size interval occurred.
Coefficients of correlation between catches by the gears, r, are given for each size interval and for all sizes
combined (ALL). Significance of the correlation coefficients, at & = 0.05, is denoted by '*'; non-significance
" is indicated by 'NS'. Species codes are: 2-black seabass, 3-summer flounder, 5-Atlantic croaker, 7-weakfish,

3 1-striped bass, 32-white perch, 33-spot, 103-bay anchovy, 151-hogchoker, 614-blue crab.

SP  SZINT D s2 n r
C 2 62.5 -0.151 . 1 .
- 2 87.5 -0.108 0.022 5 0.672 NS
2 112.5 -0.350 0.028 7 0.809 »
C 2 137.5 -0.196 0.065 8 0.829 *
vy 2 162.5 -0.179 0.067 4 0.866 NS
2 187.5 -0.151 X 1 )
< 2 ALL -0.314 0.070 12 0.793 *
../ 3 75 -0.301 ) 1 )
3 125 0218 0.043 11 0.715 *
(‘ 3 175 -0.080 0.017 11 0.827 *
3 225 -0.116 0.059 26 0.225 NS
3 275 -0.125 0.041 19 0.125 NS
( 3 325 -0.134 0.014 9 -0.750 *
3 375 0.301 . 1 )
3 425 -0.075 0.034 6 -0.857 *
3 475 -0.151 1
C) 3 525 0.151 . 1 )
3 ALL -0.230 0.063 29 0.553 *
5 12.5 0.052 0.269 7 0.553 NS
( 5 375 -0.365 0.174 10 0.810 *
5 62.5 -0.202 0.248 10 0.494 NS
5 87.5 -0.113 0.130 19 0.761 *
C J 5 112.5 -0.157 0.099 17 0.826 *
B 5 137.5 -0.176 0.101 15 0.785 *
5 162.5 0.045 0.049 14 0.794 *
C 5 187.5 -0.099 0.030 19 0.938 *
5 2125 -0.017 0.0491 19 0.898 *
- 5 2375 0.114 0.0924 18 0.744 *
( ) 5 2625 0.104 0.0652 15 0.702 *
5 2875 0.078 0.0555 8 -0.082 NS
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Table 4 (Continued).
SP  SZINT
5 3125
5 3375
5 362.5
5 3875
5 ALL
7 25
7 75
7 125
7 175
7 225
7 275
7 325
7 375
7 425
7 ALL
31 75
31 125
31 175
31 225
31 275
31 325
31 425
31 ALL
32 62.5
32 87.5
32 112.5
32 137.5
32 162.5
32 187.5
32 2125
32 2375
32 262.5
32 ALL
33 62.5
33 87.5
33 112.5
33 137.5
33 162.5
33 187.5
33 2125
33 262.5
33 ALL

D
0.038
0.239
0.151
0.151

-0.107
-0.226
-0.279
-0.114
0.042
0.160
-0.018
0.075
0.151
-0.151
-0.063
0.020
-0.050
0.016
0.060
0.070
-0.050
0.151
0.036
-0.153
-0.130
-0.069
-0.084
-0.029
0.015
0.010
0.077
0.130
-0.115

-0.100 -

-0.079
-0.082
-0.188
-0.399
-0.442
-0.151
-0.151
-0.356

s
0.0510

0.106
0.058
0.162
0.111
0.062
0.032
0.037
0.038

0.116

0.124
0.025
0.058
0.042
0.069
0.053

0.060
0.131
0.089
0.071
0.101
0.116
0.189
0.104
0.045
0.001
0.205
0.008
0.056
0.197
0.178
0.069
0.090

0.213
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-0.905

0.882
0.387
0.770
0.711
0.803
0.903
0.656
-0.707

0.810
-0.575
0.886
0.457

- 0.604

0.404

0.752
0.907
0.912
0.875
0.820
0.629
-0.177
0.566
0.783
1.000
0.773

0.802
0.036
0.135
0.805
0.285

0:583

NS

***%***

NS

NS
NS
NS
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Table 4 (Continued).

SP

103
103
103
103
151
151
151
151
151
151
151
151
614
614
614

614 .

614
614
614
614

SZINT

37.5
62.5
87.5
ALL
37.5
62.5
87.5
112.5
137.5
162.5
187.5
ALL

12.5

37.5
62.5
87.5
112.5
137.5
162.5
ALL

D

-0.013
0.056
0.087
0.084
0.312

-0.229

-0.435

-0.360

-0.225

-0.096

-0.541

-0.477

-0.357

-0.314

-0.282

-0.308

-0.187

-0.128

-0.173

-0.401

0.590
0.334
0.238
0.433
0.026
0.169
0.149
0.093
0.093
0.057

0.220
0.068
0.068
0.112
0.111
0.046
0.045
0.002
0.133

26
26
19
29

21
28
30
25
12

33
24
19
22
23
19

33

175

0.532
0.700
0.389
0.707

0.766
0.675
0.701
0.523
0.540

0.734
0.909
0.834
0.319
0.091
0.305

- -0.484

0.726




Table 5. Mean differences, B, and variances of the differences, between catches by gear 070 and gear 108
for important species, by size intervals (SZINT), indicated by the interval mid-point. The number of sets
used in calculating mean differences, n, are those in which fish of a given size interval occurred.
Coefficients of correlation between catches by the gears, r, are given for each size interval and for all sizes
combined (ALL). Significance of the correlation coefficients, at & = 0.05, is denoted by ™'; non-significance
is indicated by 'NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 3 1-striped bass,

32-white perch, 33-spot, 151-hogchoker, 152-blackcheek tonguefish, 154-oyster toadfish, 213-silver perch,

\‘/

N

i

\\_//

614-blue crab.

SP SZINT D s n r
3 25 -0.180 0.003 3 .
3 75 -0.048 0.097 11 0.421 NS
3 125 0.008 0.037 11 0.911 *
3 175 -0.005 0.0%4 17 0.058 NS
3 225 0.030 0.043 20 0.689 *
3 275 -0.075 0.066 14 -0.579 *
3 325 0.035 0.053 11 -0.510 NS
3 375 0.075 0.023 4 -1
3 425 -0.009 0.025 7 -0.673 NS
3 475 0.075 0.023 4 -1
3 525 0.050 0.030 3 -1
3 ALL -0.002 0.059 26 0.719 *
5 12.5 0.021 0.296 9 0.485 NS
5 375 -0.121 0.095 11 0.954 *
5 62.5 -0.098 0.094 8 0.942 *
5 875 0.017 0.232 9 0.398 NS
5 112.5 -0.084 0.245 12 0.424 NS
5 137.5 0.071 0.063 12 0.846 *
5 162.5 0214 0.082 17 0.800 *
5 187.5 0.189 0.037 18 0.961 *
5 2125 0.114 0.066 16 0.898 *
5 2375 0.138 0.069 13 0.372 NS
5 262.5 0.031 0.036 6 -0.947 *
5 287.5 -0.151 . 1 .
5 ALL 0.152 0.137 21 0.844 *
7 25 -0.082 0.089 3 0.935 NS
7 75 -0.040 0.047 7 0.970 *
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Table 5 (Continued).

SP

7
7
7
7
7
7
7

31
31
31
31
31
31
31
31
32
32
32
32
32
32
32
32
32
32
33
33
33
33
33
33
33
33
33
33
151
151
151
151
151
151
151
151

SZINT

125
175
225
275
325
375
ALL
125
175
225
275
325

375

525
ALL
62.5
87.5
112.5
137.5
162.5
187.5
212.5
2375
262.5
ALL
375
62.5
87.5
112.5
137.5
162.5
187.5
212.5
237.5
ALL
375
62.5
87.5
112.5
137.5
162.5
187.5
ALL

D

0.013
0.170
0.192
0.188
0.071
0.151
0.152
0.226
-0.075
0.206
0.307
-0.080
0.000
-0.151
0.208
0.220
0.212
0.073
0.055
0.147
0.219
0.141
0.126
-0.151
0.169
0.119
0.073
0.130
0.095
0.121
0.116
0.143
0.025
0.021
0.165
-0.151
-0.142
-0.039
0.116
0.183
0.058
0.050
-0.034

0.038
0.174
0.172
0.114
0.078

0.126

0.011
0.197
0.149
0.074
0.042
0.045

0.148

.0.013

0.057
0.047
0.295
0.098
0.148
0.129
0.087

0.102
0.040
0.017
0.046
0.038
0.055
0.082
0.067
0.121
0.141
0.080

0.227
0.262
0.233
0.280
0.135
0.030
0.301

25

177

NS
NS
NS

NS
NS
NS




Table 5 (Continued).

SP

152
152
152
152
152
152
152
152
154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
213
213
213
213
213
213
213
213
213
614
614
614
614
614
614
614
614
614

SZINT

37.5
62.5
875
112.5
137.5
162.5
187.5
ALL
37.5
62.5
875
112.5
137.5
162.5
187.5
2125
237.5
262.5
2875
3125
337.5
362.5
ALL
37.5
62.5
87.5
112.5
137.5
162.5
187.5
212.5
ALL
12.5
37.5
62.5
87.5
112.5
137.5
162.5
187.5
ALL

D

-0.100
0.040
-0.143
-0.107
-0.052
-0.175
0.151
-0.150
0.151
0.000
0.105
0.001
0.093
-0.060
-0.001
-0.038
-0.115
-0.052
0.017
-0.019
0.038
-0.151
0.001
0.151
0.126
0.144
0.097
0.137
0.223
0.152
0.188
0.261
-0.002
-0.195
-0.082
-0.032
0.027
0.123
0.098
0.130
-0.067

0.008
0.055
0.062
0.064
0.021
0.010
0.000
0.088

0.027
0.023
0.043
0.045
0.038
0.014
0.029
0.101
0.029
0.025
0.035
0.051

0.050

0.061
0.045
0.060
0.064
0.062
0.028
0.021
0.072
0.072
0.199
0.075
0.065
0.064
0.065
0.095
0.015
0.148
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-0.819
-0.167
-0.314
0.122
0.945

-0.079

-1
0.393
0.610

-0.211

-0.215
0.670
0.636

-0.680
0.000

-0.290

-0.475

-0.905

0.794

0.945
0.626
0.540
0.624
0.615
-0.577
0.730
0.948
0.649
0.654
0.695
0.780
0.892
0.781
-0.500
0.824

*

NS
NS
NS
NS

NS

NS
NS
NS
NS

NS
NS

NS
NS
NS
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Table 7. Mean differences, B, and variances of the differences, between catches by gear 043 and gear 108
for important species, by size intervals (SZINT), indicated by the interval mid-point. The number of sets
used in calculating mean differences, n, are those in which fish of a given size interval occurred.
Coefficients of correlation between catches by the gears, r, are given for each size interval and for all sizes
combined (ALL). Significance of the correlation coefficients, at & = 0.05, is denoted by "*’; non-significance
is indicated by 'NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 33-spot, 151-

hogchoker, 154-oyster toadfish, 213-silver perch, 614-blue crab.

N S AN %

SP SZINT D 52 n r
3 125 0.000 - 0.068 3 -1
3 175 0.015 0.048 7 0.737 NS
3 225 0211 0.104 8 0.179 NS
3 275 -0.239 . 1
3 325 0.151 0.000 2 ;
3 375 0.000 0.030 4 -1
3 ALL -0.114 0.081 10 0.606 NS
5 12.5 -0.532 0.134 8 0.488 NS
5 37.5 -0.481 0.061 7 .
5 137.5 0.006 0.103 11 0.144 NS
5 162.5 0.223 0.043 12 0.857 *
5 187.5 0.235 0.037 12 0.926 *
5 212.5 0.065 0.061 6 -0.560 NS
5 237.5 0.090 0.020 6 0.566 NS
5 262.5 0.000 0.000 3
5 312.5 -0.151 1
5 337.5 -0.239 . 1 )
5 ALL 0.102 0.121 12 0.478 NS
7 25 -0.120 0.074 5 0.889 *
7 75 -0.329 0.144 11 0.572 NS
7 125 -0.146 0.187 12 0.512 NS
7 175 -0.177 0.182 12 0.198 NS
7 225 -0.240 0.058 12 0.558 NS
7 275 -0.160 0.067 12 0.380 NS
7 325 -0.105 0.054 8 -0.657 NS
7 375 -0.020 0.042 4 -0.952 *
7 ALL -0.254 0.233 12 0.281 NS
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Table 7 (Continued).
Sp SZINT
33 112.5
33 137.5
33 162.5
33 187.5
33 212.5
33 237.5
33 ALL

151 37.5
151 62.5
151 87.5
151 112.5
151 137.5
151 162.5
151 187.5
151 ALL
154 87.5
154 112.5
154 137.5
154 162.5
154 187.5
154 212.5
154 237.5
154 262.5
154 287.5
154 312.5
154 337.5
154 ALL
213 87.5
213 112.5
213 137.5
213 162.5
213 187.5
213 212.5
213 ALL
614 12.5
614 37.5
614 62.5
614 87.5
614 112.5
614 137.5
614 162.5
614 ALL

D

0.070
0.114
0.033
-0.027
0.189
0.216
0.159
0.239
0.020
0.216
0.125

0.197

0.168
-0.169
0.244
0.201
0.033
0.034
0.009
0.010
0.022
0.037
0.082
0.012
0.025
0.068
0.127
0.014
-0.237
-0.130
-0.277
-0.292
-0.209
-0.251
-0.030
0.049
0.153
0.081
0.110
0.020
0.239
0.110

0.146
0.066
0.151
0.061
0.052
0.023
0.064

0.297
0.246
0.183
0.080
0.105
0.059
0.238
0.008
0.025
0.031
0.069
0.012
0.054
0.040
0.051
0.020
0.087
0.012
0.051
0.037
0.091
0.087
0.089
0.116
0.012
0.153
0.105
0.079
0.067
0.013
0.054
0.042

0.147

13

0.843
0918
0.428
0.814
0.832
0.958
0.937

0.734
0.455
0.523
0.725
0.350
-0.609
0.545

-0.102
0.535
0.139
0.803
0.453
0.445
0.028
0.751

-0.071
0.092
0.792

-0.959
0.107
0.762

-0.022

-0.011

-0.500
0.642
0.500
0.644
0.336
0.360
0.325

-0.652

0.472
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Table 8. Mean differences, B, and variances of the differences, between catches by gear 010 (7.5 minutes) \)
and gear 108 for important species, by size intervals (SZINT), indicated by the interval mid-point. The
number of sets used in calculating mean differences, n, are those in which fish of a given size interval

occurred. Coefficients of correlation between catches by the gears, r, are given for each size interval and for

all sizes combined (ALL). Significance of the correlation coefficients, at ¢ = 0.05, is denoted by "™*'; non-

,\\J,

significance is indicated by 'NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 31- v>
striped bass, 32-white perch, 33-spot, 151-hogchoker, 154-oyster toadfish, 213-silver perch, 614-blue crab. ¢ >
2 R
SP SZINT D s n r \
. e
3 125 0.151 . 1 .
3 175 -0.036 0.042 6 0.351 NS
3 225 0.057 0.063 7 -0.464 NS
3 275 -0.151 . 1
3 325 -0.075 0.011 2 : )
3 425 0.000 0.045 2 . R i
3 ALL -0.005 0.084 8 0.094 NS
5 12.5 -0.697 0.477 12 -0.338 NS > ‘
5 375 -0.775 0.359 11 0.555 NS R
5 62.5 -0.438 0.225 7 0.740 *
5 87.5 -0.055 0.268 6 0.408 NS SN
5 112.5 0.270 0.071 5 0.838 NS b ) |
5 137.5 0.087 0.011 4 0.333 NS
5 162.5 0.168 0.065 10 0.786 * , } |
5 187.5 0.270 0.085 5 0.630 NS N
5 212.5 0.173 0.047 6 -0.449 NS |
5 2375 0.151 0.000 4 N
5 . 2625 -0.075 0.011 2 . N
5 ALL -0.320 0.315 12 0.313 NS |
7 25 -0.195 0.076 2 . o
7 75 -0.148 0.136 7 0.279 NS > ;
7 125 -0.126 0.088 8 0.860 *
7 175 -0.102 0.110 6 0.695 NS e
7 225 0.027 0.032 7 0.864 * . > |
7 275 0.140 0.037 8 0.827 * !
7 325 -0.088 0.041 6 0.056 NS Jr_—
7 35 0Is] 0.000 2 )
7 425 -0.151 . 1 . *
7 ALL -0.088 0.053 8 0.913 *

182




o Table 8 (Continued).

- SP  SZINT D s2 n r
31 75 -0.063 0.305 3 -0.823
31 125 0.167 0.016 3 -0.844
31 175 0.100 0.053 3 0.158
31 225 0.070 0.036 5 0.803
31 275 0.250 0.014 4 0.896
31 325 0.151 0.000 3
31 375 0.151 0.000 2 .
31 ALL 0.175 0.018 5 0.948
32 62.5 -0.022 0.061 4 0.904
32 87.5 0.036 0.059 4 0.847
32 112.5 0.173 0.078 5 0.865
‘ 32 137.5 0.175 0.116 5 0.856
( 32 162.5 0.409 0.053 4 0.809
~ 32 187.5 0.203 0.132 6 0.934
\ 32 212.5 0.414 0.036 4 0.926
( ; 32 237.5 0.342 0.227 3 -0.847
32 262.5 0.389 1
} 32 287.5 0.151 . 1 .
( 32 ALL 0.132 0.149 6 0.948
33 87.5 -0.119 0.065 3 -0.818
33 112.5 0.127 0.243 9 0.799
( 33 137.5 0.028 0.296 9 0.660
33 162.5 0.039 0.431 8 -0.290
33 187.5 0.057 0.149 5 -0.504
( 33 212.5 -0.080 0.038 3 -0.413
33 ALL 0.061 0.294 11 0.766
151 62.5 0.219 0.215 11 0.625
< 151 87.5 0.181 0.425 12 0.165
151 112.5 0.067 0.289 12 0.245
151 137.5 0.132 0.128 10 0.415
< | 151 162.5 0.093 0.212 8 0.090
151 187.5 -0.009 . ] )
151 ALL 0.194 0.463 12 0.164
C 152 62.5 -0.455 0.094 2
152 87.5 -0.255 0.023 8 .
152 112.5 -0.241 0.026 7 -0.377
- 152 137.5 -0.240 0.052 5 0.538
C_. : 152 162.5 -0.157 0.052 4 -0.227
152 ALL -0.362 0.108 9 0.263

NS
NS
NS
NS
NS

NS
NS
NS
NS

}
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Table 8 (Continued).

SP  SZINT
154 75
154 125
154 175
154 225
154 275
154 325
154 ALL
213 112.5
213 137.5
213 162.5
213 187.5
213 2125
213 ALL
614 12.5
614 37.5
614 62.5
614 87.5
614 1125
614 137.5
614 ALL

D

-0.151
-0.108
-0.176
-0.160
-0.060
-0.157
-0.254

0.253

0.094

0.109

0.044
-0.050

0.105
-0.259
-0.185
-0.040
-0.233
-0.016

0.021
-0.230

0.000
0.012
0.089
0.082
0.066
0.013
0.139
0.075
0.022
0.042
0.116
0.008
0.068

 0.078

0.091
0.042
0.020
0.034
0.024
0.082

=

—
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0.116
0.027
0.081
0312
0.333
0.342
-0.688
0.880
0.797
0.577
0.782
0.796
0.271
0.542
0.520
0.968
0.960
0.365
0.622

NS
NS
NS
NS
NS
NS
NS

NS
NS
NS

NS
NS
NS
NS

NS
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Table 9. Mean differences, B, and variances of the differences, between catches by gear 010 (15 minutes)
and gear 108 for important species, by size intervals (SZINT), indicated by the interval mid-point. The
number of sets used in calculating mean differences, n, are those in which fish of a given size interval
occurred. Coefficients of correlation between catches by the gears, r, are given for each size interval and for
all sizes combined (ALL). Significance of the correlation coefficients, at & = 0.05, is denoted by '*'; non-
significance is indicated by 'NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 33-

spot, 151-hogchoker, 213-silver perch, 614-blue crab.

SP SZINT D 52' n r
3 75 -0.151 . .. 1
3 125 -0.168 0.002 5 .
3 175 -0.297 0.115 9 -0.754 *
3 225 -0.290 0.081 9 0.191 NS
3 275 -0.151 0.000 3 .
3 325 -0.060  0.041 5 -0.873 *
3 375  0.000 0.045 2 .
3 425 -0.109 0.050 3 -1.000 *
3 475 -0.151 1
3 575 -0.151 . 1 .
3 ALL -0.494 0.111 9 -0.330 NS
5 12.5 -0.432 0.080 5 .
5 375 -0.485 0.170 8 0.004 NS
5 62.5 -0.480 0.025 3
5 87.5 -0.151 . 1 .
5 137.5 0.038 0.065 4 -0.905 NS
5 162.5 0.335 0.165 10 0.702 *
5 -187.5 0.257 0.103 9 0.809 *
5 212.5 0.232 0.014 7 0.774
5 2375 0.153 0.025 7 0.083 NS
5 262.5 0.095 0.012 4
5 287.5 0.151 0.000 2
5 3125 0.151 1
5 337.5 0.151 . 1 .
5 ALL 0.159 0.038 10 0.928 *

185




Table 9 (Continued).
2

SP  SZINT D S n r

7 25 -0.408 0.078 3 -0.260

7 75 -0.361 0.055 8 0.780

7 125 -0.180 0.079 9 0.776

7 175 0.186 0.152 9 0.814

7 225 0.593 0.110 10 0.784

7 275 0.558 0.112 9 0.052

7 325 0.157 0.098 5 -0.835

7 375 0.151 0.000 2 .

7 ALL 0.212 0.039 10 0.942
33 87.5 -0.133 0.109 3 -0.926
33 112.5 -0.423 0.129 10 0.816
33 137.5 -0.441 0.153 10 0.721
33 162.5 -0.452 0.113 9 0.328
33. 187.5 -0.130 © 0.082 8 -0.007
33 2125 -0.114 0.095 6 -0.294
33 262.5 -0.151 . 1 .

33 ALL -0.428 0.138 10 0.678
151 62.5 0.360 0.072 3 0.756
151 87.5 -0.447 0.127 9 0.727
151 112.5 -0.452 0.208 10 0.521
151 137.5 -0.243 0.090 8 0.547
151 162.5 -0.104 0.082 8 0.138
151 187.5 0.013 0.102 2 .
151 ALL -0.558 0.210 10 0.785
213 87.5 0.031 0.066 2 .
213 112.5 0.221 0.037 10 0.825
213 137.5 0211 0.067 9 0.708
213 162.5 0.357 0.026 7 0.597
213 187.5 0.400 0.131 7 0.265
213 2125 0.091 0.108 7 -0.208
213 ALL 0.384 0.040 10 0.882
614 12.5 -0.159 0.141 4 -0.425
614 375 -0.229 0.081 9 0.621
614 62.5 -0.192 0.141 7 0.238
614 87.5 -0.176 0.062 8 0.036
614 112.5 -0.207 0.056 9 0.712
614 137.5 -0.361 0.040 6 0.637
614 162.5 -0.151 . 1 .
614 ALL -0.410 0.053 10 0.799

NS
NS
NS

NS
NS
NS
NS

NS
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(‘\ Table 10. Mean differences, B, and variances of the differences, between catches by gear 010V (5 minutes)
— and gear 108 for important species, by size intervals (SZINT), indicated by the interval mid-point. The
(i \ number of sets used in calculating mean differences, n, are those in which fish of a given size interval
- occurred. Coefficients of correlation between catches by the gears, r, are given for each size interval and for
<"’/ all sizes combined (ALL). Significance of the correlation coefficients, at « = 0.05, is denoted by "*'; non-
<’\ significance is indicated by NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 31-

striped bass, 32-white perch, 33-spot, 103-bay anchovy, 151-hogchoker, 614-blue crab.

2

(H SP  SZINT D s n r
3 175 0.155 0.022 6 0.100 NS
3 25 -0.007 0.025 7 -0.090 NS
C 3 275 0.030 0.027 5 -
3 325 0.080 0.042 3 -0.931 NS
n 3 375 -0.078 0.053 5 -0.791 NS
("; 3 425 0135  0.034 4 -0.577 NS
- 3 475 -0.151 1
3 525 -0.151 : 1 .
( 3 ALL -0.006 0.045 10 0373 NS
5 12.5 -0.151 : 1 .
5 37.5 -0.345 0.091 6 0.628 NS
(" 5 62.5 -0.305 0.163 7 0.265 NS
5 87.5 0375 . 1 .
5 1125 0.268 0.119 7 0.896 *
< 5 1375 0.115 0.076 9 0.770 *
5 1625 0.017 0.072 1 0.930 *
5 1875 0.053 0.096 1 0771 *
( 5 2125 0.148 0.026 9 0.981 *
5 2375 -0.078 0.059 9 0.918 *
5 2625 0.078 0.023 4 0.394 NS
C 5 28715 0.151 ‘ 1 .
5 ALL -0.064 0.116 14 0.847 *
\\..//‘
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Table 10 (Continued). )
SP  SZINT D 52 n r B
7 25 -0.691 0.036 4 0.840 NS : )
7 75 -0.064 0.396 8 0.713 *
7 125 0.125 0.629 6 0.277 NS ( )
7 175 -0.025 0.149 9 -0.186 NS e
7 225 -0.050 0.071 10 0.480 NS )
7 275 0.019 0.054 6 0.171 NS )
7 325 0.000 0.023 3 -0.500 NS ‘
7 ALL 0.028 0.321 11 0.734 *
31 25 0.151 . 1 . Y
31 75 -0.363 0.273 5 0.498 NS g
31 125 -0.104 0.022 5 0.935 *
31 175 0.025 0.059 5 0.405 NS )
31 225 -0.075 - 0.011 2 .
31 275 0.151 . 1
31 325 -0.151 0.000 2 )
31 375 -0.151 1 -4
31 425 0.151 . 1 )
31 ALL -0.204 0.049 5 0.883 * ; *‘)
32 62.5 -0.381 0.106 3 0.998 * ‘
32 87.5 -0.053 0.061 5 0.960 *
32 112.5 0.017 0.025 4 0.895 NS ' 7
32 137.5 0.000 0.068 3 -1 _
32 162.5 -0.014 0.070 4 0.683 NS
32 187.5 -0.038 0.067 5 0.528 NS >
32 2125 0.031 0.061 5 0.419 NS o
32 2375 0.000 0.005 4 -0.333 NS
32 2625 -0.151 . 1 ) =
32 ALL -0.122 0.055 5 0.874 * ¢ >
33 62.5 -0.442 0.028 3 0.539 NS
33 87.5 0.040 0.038 6 0.981 *
33 112.5 -0.055 0.132 10 0.838 * Py
33 137.5 0.108 0.033 11 0.987 *
33 162.5 -0.003 0.192 11 0.717 * \
33 187.5 0.067 0.249 9 0.147 NS .
33 2125 0.066 0.081 9 -0.139 NS
33 ALL 0.081 0.016 13 0.988 * s
103 125 -0.52I 0.040 2 : , )
103 375 -1.419 0.350 17 0.858 *
103 62.5 -0.998 0.344 17 0.869 * )
103 87.5  -0.092 0.228 5 -0.694 NS ¢ )
103 ALL -1.388 0.366 17 0.839 * -
)
)
188 )
)




Table 10 (Continued).

NS
NS
NS
NS

SP  SZINT D s n r
( 151 62.5 0.069 0.071 9 0.772
~ 151 87.5 0.074 0.126 15 0.520
151 1125 0.036 0.135 15 0.486
( ) 151 137.5 -0.067 0.090 13 0.294
151 162.5 0.022 0.023 6 0.883
151 1875 -0.151 . 1 .
( 151 ALL 0.052 0.166 16 0.620
- 614 12.5 -0.220 0.388 11 0.223
614 375 -0.032 0.258 17 0.547
C 614 62.5 0.003 0.098 15 0.456
614 87.5 -0.065 0.067 17 0.754
614 1125 -0.149 0.083 18 0.366
( ) 614 1375 0.058 0.063 13 0.111
614 1625 -0.100 0.008 3 0.500
614 ALL -0.034 0.279 18 0.465
C
)
189
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Table 11. Mean differences, B, and variances of the differences, between catches by gear 010V (15
minutes) and gear 108 for important species, by size intervals (SZINT), indicated by the interval mid-point.
The number of sets used in calculating mean differences, n, are those in which fish of a given size interval
occurred. Coefficients of correlation between catches by the gears, r, are given for each size interval and for
all sizes combined (ALL). Significance of the correlation coefficients, at & = 0.05, is denoted by "*'; non-
significance is indicated by 'NS'. Species codes are: 3-summer flounder, S-Atlantic croaker, 7-weakfish, 33-

spot, 103-bay anchovy, 151-hogchoker, 152-blackcheek tonguefish, 154-oyster toadfish, 614-blue crab:

SP SZINT D 52 n r
3 175 0.316 0.058 7 0.937 *
3 225 0.577 0.086 7 0.689 NS
3 275 0.198 0.053 6 0.035 NS
3 325 0.143 0.046 5 '0.190 NS
3 375 0.301 1
3 425 -0.151 1
3 475 -0.151 . 1 .
3 ALL 0.502 0.020 7 0.940 *
5 12.5 -0.738 0.086 6 .
5 37.5 -1.338 0.208 7 -0.058 NS
S 62.5 -0.149 0.004 5 0.810 NS
5 112.5 0.151 . 1
S 137.5 0.270 0.028 2 .
5 162.5 0.199 0.103 7 -0.248 NS
S 187.5 0.375 0.025 7 0.883 *
5 212.5 0.172 0.136 5 0.591 NS
5 287.5 0.151 . 1 .
5 ALL -0.223  0.056 7 0.640 NS
7 75 0.057 0.072 7 0.861 *
7 125 0.197 0.072 7 0.990 *
7 175 0.373 0.149 7 0.915 *
7 225 -0.058 0.012 6 0.812 *
7 275 -0.046 0.015 7 0.560 NS
7 325 -0.050 0.053 3 0.341 NS
7 375 0.0 . 1 .
7 ALL 0.227 0.011 7 0.992 *
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Table 11 (Continued).

SEGRG

SP SZINT D 52 n r
j 13 87.5 -0.090 0.007 5 )
13 1125 -0.085 0.053 5 0.048
. 13 137.5 0.063 0.100 7 0.268
( 13 1625 0.113 0.035 6 0.192
~ 13 1875 0.151 0.000 3
- 13 2125 0.151 ) 1 )
C 13 ALL 0.093 0.048 7 0.695
— 33 112.5 0.012 0.023 5 0.130
. 33 137.5 0.226 0.031 o7 0.923
( s 33 162.5 0.472 0.079 7 0.782
33 187.5 0.244 0.156 7 -0.238
- 33 2125 0219 0.063 6 0.416
( Y 33 2375 0.000 . 1 .
33 ALL 0.382 0.149 7. 0.609
103 37.5 -1.591 0.415 7 0.640
( R 103 62.5 -1.456 0.505 7 -0.075
— 103 87.5 -0.268 0.723 5 -0.524
103 ALL -1.562 0.533 7 0.060
( 151 62.5 0.108 0.301 6 -0.339
— 151 87.5 0.241 0.058 7 0.257
" 151 112.5 0.071 0.025 7 0.396
(‘} 151 137.5 0.171 0.169 7 0.265
151 162.5 -0.032 0.090 7 0.580
151 187.5 -0.035 0.055 5 -0.457
( 151 ALL 0.165 0.046 7 0.319
_ 152 62.5 0.151 0.000 2
152 87.5 -0.151 0.000 2 )
< 152 1125 -0.055 0.095 7 0.484
152 1375 0219 0.058 7 -0.294
152 162.5 -0.062 0.078 6 -0.688
o 152 ALL 0.141 0.064 7 -0.049
- 154 87.5 0.500 ) 1 .
154 1125 0.092 0.030 5 0.767
( 154 1375 0.000 0.071 7 0.490
_/ 154  162.5 0.103 0.053 7 0.284
154 1875 -0.054 0.022 7 0.716
—. 154 2125 0.092 0.060 7 0.646
(_ 154 237.5 0.111 0.027 7 0.423
154 2625 0.137 0.066 7 0.034
- 154 2875 0.140 0.051 7 0.232
C : 154 3125 0.075 0.043 6 0.174
154 3375 0.188 0.046 6 0.053
154 3625 0.151 ) 1 i
< / 154 ALL 0.193 0.054 7 0.629

191

NS
NS
NS

NS
NS

NS
NS

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS




Table 11 (Continued).

SP

213
213
213
213
213
213
213
614
614
614
614

614

614
614
614
614

SZINT

87.5
1125
137.5
162.5
187.5
212.5
ALL
12.5
37.5
62.5
87.5
112.5
137.5
162.5
2125
ALL

D

-0.050
0.268
0.326
0.273
0.204
0.226
0.344

-0.274
0.134
0.140
0.127
0.056
0.203
0.020
0.151
0.124

0.038
0.050
0.065
0.022
0.069
0.011
0.063
0.214
0.205
0.010
0.053
0.054
0.039
0.081

0.213

192
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-0.900
0.494
0.655
0.846
0.387

0.665
0.231
0.471
0.855
-0.474
-0.490
0.465
0.065

0.180

*

NS
NS

NS

NS
NS
NS

NS
NS
NS
NS

NS

M
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Table 12. Results of two-factor analyses of variance for mean catch differences, D, of important species, for
gear 035 and 033 comparisons. Factors examined were YEAR, 1975 and 1977, and size interval (SZINT),

with interaction. Factor sums of squares are Type III. Significant differences are denoted by an asterisk.

Summer flounder
Source

DF

SS

MS

F

Model 15 1.4516 0.0968 0.77 O.I’DIOI
YEAR 1 0.0076 0.0076 0.06 0.806
SZINT 9 0.7628 0.0848 0.68 0.727
YEAR*SZINT 5 0.4538 0.0908 0.72 0.607

Error 62 7.7617 0.1252

Corrected Total 77 9.2133

Atlantic croaker

Source DF . 88 MS F P

Model 20 5.6810 0.2341 0.96 0.514
YEAR 1 0.0256 0.0256 0.09 0.769
SZINT 12 4.5048 0.3754 1.27 0.240
YEAR*SZINT 7 1.1111 0.1587 0.54 0.807

Error 220 65.1913 0.2963

Corrected Total 240 70.8724

Weakfish

Source DF SS MS F p

Model 12 2.0832 0.1736 1.20 0.351
YEAR 1 0.0320 0.0320 0.22 0.643
SZINT 8 1.7797 0.2225 1.54 0.211
YEAR*SZINT 3 0.1730 0.0577 0.40 0.755

Error 18 2.5969 0.1443

Corrected Total 30 4.6800

Spot

Source DF Ss MS F P

Model 17 4.0917 0.2407 1.03 0.423

YEAR 1 0.3043 0.3043 1.31 0.254

SZINT 9 1.5741 0.1749 0.75 0.661

YEAR*SZINT 7 0.7560 0.1080 0.46 0.860

Error 194 45.1333 0.2326

Corrected Total 211 49,2251

193




Table 12 (continued).

Bay anchovy
Source

Model

YEAR

SZINT
YEAR*SZINT
Error
Corrected Total

Hogchoker
Source
Model
YEAR
SZINT

YEAR*SZINT -

Error
Corrected Total

Oyster toadfish
Source

Model

YEAR

SZINT
YEAR*SZINT
Error

Corrected Total

211
225

DF
10

50

" 60

SS
6.9835
3.5751
1.6302
0.5177

33.3960
40.3795

S8
44814
0.0714
3.4521
1.4836

72,1803

76.6617

SS
1.6054
0.6296
09167
0.0580
3.7819
5.3873

194

MS
0.9976
3.5751
0.4076
0.2588

0.3883

MS
0.3201
0.0714
04315
0.2967
0.3421

MS
0.1605
0.6296
0.1310
0.0290
0.0756

F
2.57
9.21
1.05
0.67

0.94
0.21
1.26
0.87

2.12
8.32
1.73
0.38

0.019 *
0.003 *
0.387
0.516

0.521
0.648
0.265
0.504

0.040 *
0.006 *
0.123
0.684

N




V4
(

(OIS

&

(‘\

)

!

/
(\

N
{1

}
/

e
{
\\

M

{
\

!

s

Table 13. Mean differences, B, and variances of the differences, between catches by gear 035 and gear 033
for important species, by size intervals (SZINT), indicated by the interval mid-point. The number of sets
used in calculating mean differences, n, are those in which fish of a given size interval occurred.
Coefficients of correlation between catches by the gears, r, are given for €ach size interval and for all sizes
combined (ALL). Significance of the correlation coefficients, at ¢ = 0.05, is denoted by '*'; non-significance
is indicated by 'NS'. Species codes are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 33-spot, 103-

bay anchovy, 151-hogchoker, 152-blackcheek tonguefish, 154-oyster toadfish, 614-blue crab.

SP SZINT D s2 n r
Brooks vs Pathfinder
103 12.5 0.170 06110 4 0.046 NS
103 375 -0.184 0.774 13 0.227 NS
103 62.5 -0.549 0.261 32 0.586 *
103 87.5 -0.457 0.044 17 0418 NS
103 1125 -0.350 . 1 .
103 ALL -0.597 0.264 35 0.658 *
Brooks vs Langley
103 37.5 0.039 0.591 8 -0.340 NS
103 62.5 0.070 0.719 13 0.368 NS
103 87.5 0.085 0.145 6 0.129 NS
103 ALL 0.048 0.773 13 0.339 NS
Combined
3 75 -0.553 0.121 4 -1
3 125 -0.237 0.124 25 0.329 NS
3 175 -0.547 0.190 13 0.553 *
3 225 -0.369 0.111 11 -0.427 NS
3 275 -0.289 0.086 14 -0.463 NS
3 325 -0.833 0.030 3 .
3 375 -0.763 0.121 3 -1
3 425 -0.485 0.008 4
3 475 -0.301 1
3 575 -0.301 . 1 .
3 ALL -0.247 0.098 34 0.713 *
195




Table 13 (Continued).

SP

\l\lQ\IQQ\I\I\I\IMMMMMMMMMMMMMMM

WLWLWHWWWLWWLWWLWWW
LWWLWLWLWWLWWLWWLWWWLWWW

33

SZINT

125

37.5
62.5
87.5
112.5
137.5
162.5
187.5
212.5
237.5
262.5
2875
3125
3375
ALL
25

75
125
175
225
275
325
375
425
ALL
375
62.5
87.5
112.5
137.5
162.5
187.5
212.5
237.5
262.5
ALL

D

0.301
-0.323
-0.552
-0.444
-0.382
-0.350
-0.254
-0.295
-0.237
-0.386
-0.332
-0.372
-0.527
-0.485
-0.209
-1.342

0.301
-1.072
-1.596
-0.524
-0.874
-0.629
-0.301
-0.301
-0.413
-0.337
-0.302
-0.396
-0.478
-0.452
-0.441
-0.551
-0.573
-0.679
-0.364
-0.309

0.158
0.162
0.157
0.407
0.394
0.250
0.292
0.306
0.252
0.098
0.103

~ 0.081

0310
0.080

0.252
0.276
0.144
0.032
0.091

0.000
0.199
0.147
0.184
0.304
0.223
0.186
0.247
0.133
0.149
0.037
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196

0.842

0.872

0.276

0.178
-0.173
-0.679
-0.515
-0.123

0.043
-0.779
-1

0.621

-0.818
-0.951
-0.235

0.184
-1

0.317
0.573
0.692
0.446
0.525
0.399
0.151
0.481
-0.298

0.575

*

NS
NS
NS

NS
NS

NS
NS
NS
NS

NS
NS

NS
NS

NS
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SP

151
151
151
151
151
151
151
151
151
151
152
152
152
152
152
154
154
154
154
154
154
154
154
154
614
614
614
614
614
614
614
614

Table 13 (Continued).

SZINT

12.5
37.5
62.5
87.5
112.5
137.5
162.5
187.5
212.5
ALL
37.5
62.5
87.5
112.5
ALL
25
75
125
175
225
275
325
375
ALL
12.5
37.5
62.5
87.5
112.5
137.5
162.5
ALL

D

0.301
-0.354
-0.198
-0.346
-0.286
-0.266
-0.273
-0.091
-1.075
-0.161

0.301
-1.770
-0.585
-0.476
-0.401
-0.301
-0.378
-0.185
-0.155
-0.331
-0.440
-0.515
-0.301
-0.126
-0.737
-0.414
-0.245
-0.204
-0.269
-0.695
-0.328
-0.216

0.206
0.283
0.304
0.252
0.266
0.231
0.292
0.202
0.354

0.190
0.166

0.104

0.217
0.000
0.112
0.090
0.115
0.075
0.053
0.073

0.149
0.116
0.128
0.180
0.091
0.095
0.182
0.091
0227

7

42
49
40
40
34
10

53

16

17

14

10
13

30

33
36
34
21

40

197

0.496
0.269
0.440
0.425
0.349
-0.053
-0.606
-1
0.438

0.425
-0.015
-0.300

0.123

-0.946
-0.004
-0.434
-0.601
-0.882
-1

-0.029

-0.908
0.251
0.021
0.262

-0.471

-1

-1
0.233

NS
NS

NS
NS

NS
NS
NS
NS

NS
NS

NS
NS
NS
NS
NS

NS




Table 14. Mean differences, B, and variances of the differences, between catches by gear 010 and gear 043
for important species, all sizes combined. Significant differences are in bold type. The number of sets used |
in calculating mean differences, n, are those in which a given species occurred. Coefficients of correlation
between catches by the gears, r, are given for all individuals. Significance of the correlation coefficients, at
& =0.05, is denoted by "'; non-significance is indicated by 'NS'. Species codes are: 3-summer flounder, 5-
Atlantic croaker, 7-weakfish, 32-white perch, 33-spot, 45-catfish species, 103-bay anchovy, 151-hogchoker,

154-oyster toadfish, 614-blue crab.

SP D 52 n r
3 -0.301 0.000 2 .
5 -0.110 0.119 8 0486 NS
7 -0.175 0.113 6 0.184 NS
32 -0.170 0.150 4 -0.333 NS
33 -0.018 0.116 8 -0.313 NS
45 0.420 0.067 4 0.897 NS
103 -0.285 0.237 6 -0.340 NS
151 -0.143 0.862 8 0.591 NS
154 0.089 0.361 7 -0.809 *
614 0.286 0.056 8 0.909 *
198
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- Table 15. Mean differences, B, and variances of the differences, between catches by the R’V Langley and
( old Captain John Smith for important species, all sizes combined. Significant differences are in bold type.
( The number of sets used in calculating mean differences, n, are those in which a given species occurred.
Coefficients of correlation between catches by the gears, r, are given for all individuals. Significance of the
correlation coefficients, at « = 0.05, is denoted by "™'; non-significance is indicated by 'NS'. Species codes

C are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 33-spot, 103-bay anchovy, 151-hogchoker, 154-

oyster toadfish, 614-blue crab.

SpP D 52 n r
~ 3 0.276 0.048 -5 0.307 NS
_ 5 -0.057 0.131 5 0.225 NS
( 7 -0.114 0.106 5 0.938 *
33 0.307 0.010 5 © 0.960 *
103 0.327 0.045 2 X
) 151 -0.172 0.145 5 -0.117 NS
' 154 -0.088 0.131 4 0.020 NS
) 614 -0.041 0.004 5 0.921 *
C
C
@ 199




Table 16. Mean differences, B, and variances of the differences, between catches by the R/V Pathfinder and
old Captain John Smith for important species, zll sizes combined. Significant differences are in bold type.
The number of sets used in calculating mean differences, n, are those in which a given species occurred.
Coefficients of correlation between catches by the gears, r, are given for all individuals. Significance of the

correlation coefficients, at & = 0.05, is denoted by "™*'; non-significance is indicated by NS'. Species codes

are: 3-summer flounder, 5-Atlantic croaker, 7-weakfish, 33-spot, 103-bay anchovy, 151-hogchoker, 154-

oyster toadfish, 614-blue crab.

Sp D 52 n r
3 -0.027 0.178 12 -0.393 NS
5 -0.285 0.287 29 0.534 *
7 0.029 0.226 39 0.170 NS
32 -0.169 0.165 16 -0.673 *
33 -0.240 0272 38 0455 *
45 -0.083 0.285 26 -0.067 NS
103 -0.085 0.255 19 -0.595 *
151 -0.460 0.981 40 -0.136 NS
154 -0.121 0.375 36 -0.213 NS
614 -0.218 0.107 40 0.522 *
200
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Table 17. Observed or recommended corrections for converting historical catches to equivalent catches by
the current gear. Size ranges are the observed ranges, in 25 mm (fork or total length) intervals, for which the
corrections, D, were derived. Positive values of D indicate that the test gear or vessel (listed first) caught
more than the standard gear/vessel (listed second) - ‘0" indicates no correction recommended. Catches
below the mesh retention size denoted with a ‘*’, are not recommended (NR) for conversions. Although

corrections are given for some gears, they may not be reliable.

SPECIES SIZE RANGE D
VESSEL modified Captain John Smith - Fish Hawk
Bay anchovy ALL 0
Weakfish’ 1-300 0
Atlantic croaker 76-250 0
Spot 51-225 0
Silver perch 26-175 0
Kingfish 1-125 0
Opyster toadfish 26-350 0.1511
Hogchoker 1-175 0
Blackcheek tonguefish 26-150 0
Summer flounder 101-300 0
Blue crabs 26-200 -0.0903
VESSEL Langley - old Captain John Smith
Bay anchovy ALL 0
Weakfish ALL 0
Atlantic croaker ALL 0
Spot ALL 0
Hogchoker ALL 0
Summer flounder ALL 0
Blue crabs . ALL 0
VESSEL Pathfinder - old Captain John Smith
Bay anchovy ALL 0
Weakfish ALL 0
Atlantic croaker ALL -0.2845
Spot ALL -0.2397
Oyster toadfish ALL 0
Hogchoker ALL -0.4600
Summer flounder ALL 0
Blue crabs ‘ ALL -0.2183
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Table 17 (continued).

SPECIES
GEAR 035 - 033

Bay anchovy (BR vs LA)
Bay anchovy (BR vs PA)

Weakfish
Atlantic croaker
Spot

Oyster toadfish
Hogchoker

Blackcheek tonguefish

Summer flounder
Blue crabs

GEAR 033 - 108
Bay anchovy
Weakfish
Atlantic croaker
Spot -

Black seabass
Striped bass
White perch
Hogchoker
Summer flounder
Blue crab

GEAR 070 - 108
Bay anchovy
Weakfish
Atlantic croaker
Spot
Silver perch
Striped bass
White perch
Oyster toadfish
Hogchoker

Blackcheek tonguefish

Summer flounder
Blue crab

GEAR 010 - 043
Bay anchovy
Weakfish
Atlantic croaker
Spot
Catfish spp.
Hogchoker

SIZE RANGE

26-100
1-100
1-350

26-325

26-250

51-350

26-225

51-150

51-450
1-175

ALL
1-350
1-325
51-200
76-175
51-350
51275
26-175
101-450
1-175

ALL
1-350
1-275
26-250
51-225
101-400
51-250
51-350
51-200
26-175
1-350
1-200

ALL
ALL
ALL
ALL
ALL
ALL

-0.4615
-0.4346
-0.1836
-0.2913
-0.1130

-0.4128
-0.2405
-0.1414

0
-0.3174 +0.0015(L)
-0.2694 + 0.0012(L)
0.1350 - 0.0030(L)
-0.2230
0
-0.2613 + 0.0015(L)
-0.2210
-0.1203
-0.3538 + 0.0012(L)

0.3189
-0.0964 + 0.0010(L)
-0.1743 + 0.0015(L)

0.1053

0.1600

COO0OCOoOoCO

-0.1229 + 0.0014(L)
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. Table 17 (continued).
( : SPECIES

Summer flounder
Blue crabs

M

{

GEAR 043 - 108
Bay anchovy
Weakfish

&

L

A

Atlantic croaker

{/\

‘ Spot

(__, Silver perch

(“\‘, Opyster toadfish
- Hogchoker

Summer flounder

(N

Blue crab

GEAR 010:7.5 minutes - 108
Bay anchovy
Weakfish

O
A o \“n/,;

Atlantic croaker

(*‘\ Spot
B Silver perch
<_ Striped bass
White perch
C,J Oyster toadfish
Hogchoker

Summer flounder

{—\
4
‘\_ !

Blue crab

]

L

,]

Y Y M

/
N

H
o/

(/‘\

o)

SIZE RANGE
ALL
ALL

ALL
< 109*
151-400
<102+
126-250
< 84+
101-250
< 88+
101-225
76-350
51-200
<74+
101-400
1-150

ALL
< 109+
151-350
<102+
126-275
< 84+
101-225
< 88+
101-225
101-400
< 82+
101-250
101-325
51-200
<74+
151-350
1-150

D

-0.2862

-1.0336
NR
-0.1544
NR
0.1558
NR
0.1061
NR
-0.2177

0.1125
NR

-0.7319
NR

NR
0.1022
NR

NR

0.1759
NR
0.3096
-0.1261
0.1390
NR

-0.1268
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Table 17 (continued).

SPECIES

GEAR 010:15 minutes - 108

Bay anchovy
Weakfish

Atlantic croaker
Spot
Silver perch

Hogchoker
Summer flounder

Blue crab

SIZE RANGE

ALL
<109*
151-350
< 102*
126-275
< 84*
101-225
<83*
101-225
51-175
<74*
101-450
1-150

D

-0.8204
NR
0.4179
NR
0.1784
NR
-0.3071
NR
0.2670
-0.1906
NR
-0.1679
-0.2378
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Appendix 2. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of

each species, by gear for the gear 033 and 108 comparisons. Kingfish (Menticirrhus spp.), searobins

(Prionotus spp. ), catfishes (Ictaluridae), pipefish (Sygnathus spp.), gobies (Gobiidae), and penaeid shrimp

(Penaeus spp.) were combined.

Gear 033
mean min  max
scup 1095 74 139
black seabass 1325 83 170
summer flounder 2163 110 527
butterfish 100.8 18 168
Atlantic croaker 93.3 12 397
weakfish 162.1 31 361
bluefish 1943 188 200
harvestfish 36.8 13 159
kingfish 1554 42 252
squid 379 25 68
searobins 1060 73 150
alewife 1234 110 133
blueback herring .
Atlantic herring 271
American shad . . .
striped bass 204.3 70 416
white perch 111.1 56 271
spot 1324 72 195
Atlantic menhaden 585 32 165
Atl. thread herring 503 43 61
Spanish mackerel . . .
catfishes 2876 179 417
northern puffer . . .
gizzard shad 201.7 105 381
pigfish 172.0 166 177
American eel 640 . .
windowpane 167
Atlantic spadefish . . .
spotted hake 822 55 216
sea lamprey 1464 131 164
longnose gar . . .
striped anchovy 769 48 125
bay anchovy 565 27 92
lined seahorse 106.0 104 108

s n
27.6 4
247 22
70.7 104
535 24

136.3 5485
842 618

6.0 3
382 19
72.4 9
s 22
20.3 31

9.5 5

0

1

. 0
67.8 115
72.6 1263
393 188
293 108
9.5 3

. 0
713 20
. 0
727 21
5.6 3

1

1

. 0
42.5 33
10.0 10
. 0
312 85
46.3 14036

2.8 2
208

mean

94.6
131.7
209.1

86.2

82.9
126.6
233

37.6
117.3

40.4
1104
110.6

69

129
199.4
102.7
146.5
54.7
53
103.0
3344
127.0
192.2
168.5

157.0
477.0
95.6
161.4
878
90.8
54.0
114.5

Gear 108
min max
65 118
72 185
97 492
21 173
8 309
18 401
15 67
47 305
21 63
35 167
100 119
73 336
52 272
66 259
28 134
36 170
225 451
101 153
132 326
161 176
140 168
417 512
57 211
140 181
48 123
32 89
104 125

s n
254 5
23.1 101
72.8 222
60.0 29
128.9 7186
889 805

. 1
17.8 17
78.8 9
10.8 20
23.1 287

9.8 5

1
0

. 1
71.5 99
64.9 1398
43.1 684
34.8 30

. 1
94.8 2
63.6 30
36.8 2
479 24
10.6 2

. 0

9.5 7
52.2 3
513 28
14.3 7

. 1
279 6l
51.0 17579
14.8 2

M



- feather blenny
hogchoker
blackcheek tonguefish
- skilletfish
o oyster toadfish
( pipefish
- smooth dogfish
_ clearnose skate
( southern stingray
) bluntnose stingray
spiny butterfly ray
bullnose ray
inshore lizardfish
conger eel
C y silver perch
- banded drum
) smallmouth flounder
) planehead filefish
; striped burrfish

~—

(

. gobies
(I : penaeid shrimp
C

blue crab

_ Appendix 2 (Continued).

mean

98
86.5
113.6

195.0
199.2

457

372
545
740

175.6

101.0
94

161
33

115
49.5

Gear 033
min max
37 171
55 147
138 302
169 257
144 214
98 104
13 150

s n
. 1
36.7 1042
30.6 8
62.7
36.7
202 3
42
36.6 30
209

mean

83.0

94.6
114.6

57
172.7
157.1
382
423.2
535
385.0
564.0

136.0
422
166.6
159
103.3

200.0
36.7

126
47.5

Gear 108
min max
81 85
52 186
32 174
77 295
77 199
315 455
270 500
531 597
125 143
71 220
49 123
174 226
27 49
11 161

s n
2.8 2
36.7 2142
372 61
. 1
65.3 15
35.6 12
. 1
534
162.6
46.7

7.8
20.7 1

36.8

6

1

2

2

0

6

. 1
327 18
1

0

0

2

11.2 3
1

1

453 116




Appendix 3. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of

each species, by gear for the gear 070 and 108 comparisons. Kingfish (Menticirrhus spp.), searobins

(Prionotus spp. ), catfishes (Ictaluridae), pipefish (Sygnathus spp.), gobies (Gobiidae), and penaeid shrimp

(Penaeus spp.) were combined.

Gear 070

mean min max

scup 183.8 144 210
black seabass 125.5 5 218
summer flounder 169.3 60 506
butterfish ©100.2 33 137
Atlantic croaker 94.8 19 272
weakfish 1356 19 360
bluefish 2147 131 381
harvestfish 63.5 39 88
kingfish 832 34 121
squid 324 19 79
searobins 79.8 44 190
alewife 102.0 90 132
blueback herring 443 41 48
American shad 76 . .
striped bass 2441 108 354
white perch 1589 57 248
spot 136.4 30 232

Atlantic menhaden 177.8 127 275
Spanish mackerel

catfishes 2814 106 436
northern puffer 1389 77 213
gizzard shad 145 .
tautog . . .
pigfish 147.8 114 210
American eel 558 .

windowpane 192 . .
Atlantic spadefish 1090 98 121
spotted hake 95.5 48 224
sea lamprey 155.5 150 161
longnose gar . . .
striped anchovy 884 79 105
lined seahorse 760 52 119

232
829
93.0
50.7
164.3
83.1
144.0
34.6
36.0
15.7
325
20.1
37

43.1
58.2

46.6
69.1

106.3
39.6

16.9

I1.5
46.7

7.8
10.8
373

210

305

5279
1332

19
24

73

226

3042

LW ON GO W -

mean

148.5
110.8
160.3
120.0

1143
141.5
86.4
98.1
43.0
81.9
117.6
39.5

250.4
156.0
135.4
101.7
321

303.8
135.4
169.0
139

148.0

319.8
210.5
110
94.3
138.5
681
100
92.0

Gear 108
min max
122 188

47 195
44 501
108 132
21 306
139 144
33 167
61 153
25 61
37 212
109 131
37 42
105 533
65 252
41 234
83 127
112 451
78 191
151 187
125 174
130 561
208 213
65 226
119 162
74 110

28.0
553
86.3
17.0

84.3

3.5
50.8
393
25.5

402

9.5
35

64.1
582

41.9
16.1

1104

- 424
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Appendix 3 (Continued).

yellow perch
feather blenny
hogchoker
blackcheek tonguefish
skilletfish

oyster toadfish
pipefish

clearnose skate
Atlantic stingray
inshore lizardfish
conger eel

blue runner
lookdown
Atlantic moonfish
silver perch
banded drum
Atlantic cutlassfish
northern stargazer
striped cusk-eel
fringed flounder
smallmouth flounder
gobies

silver jenny

bay whiff

penaeid shrimp
blue crab

mean

76.8

91.0
114.4

535
178.5
181.6
439.0
475
189.2

157

128
71

140.0

449

213
84
713
42.7

121.2
54.7

Gear 070
min max
49 111
56 186
50 178
48 56
45 337
122 305
406 472
77 297
40 214
39 141
32 56
92 169
6 185

20.4
589
36.6

4.5
73.1
63.4
46.7

45.9

37.8

23.6
7.0

19.3
79.1

211

0

14
3604
39

111

N
i —_—

COO —~—m O~ O — —— OV~

—_ W

20
2331

mean

118
73.2
'88.5
109.0
49.0
193.0
146.9
367.0
382
185.7
413.3

85
121
133.2

97
565

21

115
74.8
46.9
84

117

118.8
523

Gear 108
min max
45 105
48 182
38 168
48 50
66 362
103 183
206 460
88 246
389 427
61 204
77 144
45 144
38 55
80 155
9 177

23.7
55.4
30.2
1.4
68.8
25.8
140.0

424
21.1

36.3

324
19.8
7.2

19.3
57.8
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Appendix 4. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of

each species, by gear for the gear 043 and 108 comparisons. Kingfish (Menticirrhus spp.), searobins

(Prionotus spp.), catfishes (Ictaluridae), pipefish (Sygnathus spp.), gobies (Gobiidae), and penaeid shrimp

(Penaeus spp.) were combined.

Gear 043

mean min max
scup 143.8 138 151
black seabass 179 . .
summer flounder 202.3 140 363
butterfish 1240 118 132
Atlantic croaker 169.4 19 273
weakfish 129.3 39 386
bluefish 141.5 141 142
harvestfish 68.0 63 70
kingfish 111.9 50 270
squid 39.3 26 56
searobins 157.1 44 200
alewife .
striped bass 725 . .
spot 136.5 103 235
Atlantic menhaden . . .
catfishes 3383 321 354
northern puffer 1427 89 220
gizzard shad . . .
pigfish 140.6 114 162
American eel 355.5 311 400
windowpane
Atlantic spadefish .
spotted hake 200
striped anchovy 78
inland silverside 62 . .
hogchoker 1045 35 182
blackcheek tonguefish 142.0 96 168
oyster toadfish 207.7 77 343
pipefish

clearnose skate

Atlantic stingray . . .
inshore lizardfish 2193 155 345
Atlantic moonfish

5.0

53.0
8.7
25.1
63.8
0.7
34
54.9
153
392

46.6

16.6
68.6

12.1
62.9

68.9
12.1
60.8

55.3

212
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N 0
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219

(V]

2032
32
211

mean

142.0
140.5
205.9

141.9
1354

76.0
71.7
25
1094
43

138.0
131

93.0
337
147.1
358.5
210.5

80.0

106.3
136.9
2124
129
367.0
382
176.2
121

Gear 108
min max
140 144

86 183
132 375
2 330
25 353
41 95
19 136
37 190
108 234
78 106
125 174
313 404
208 213
vk 84
60 186
82 168
107 348
206 460
38 246

2.8
439
424

764

752

30.3
389

62.7
40.3

14.1
13.3
64.3

3.5
6.1

514
20.1
56.6
140.0

46.8
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Appendix 4 (Continued).

mean
silver perch 142.5
Atlantic cutlassfish

fringed flounder 86
smallmouth flounder 73.3
gobies .
silver jenny 81
bay whiff .
penaeid shrimp 1324
blue crab 53.2

mean

150.5

611.3

80.5
713
30.5
84
117
135.9
45.0

Gear 108
i max

208
662
84
92
36

168
149

314
44.8
49
12.2
7.8

17.4
36.3




Appendix 5. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of
each species, by gear for the gear 010 (7.5 minute tows) and 108 comparisons. Kingfish (Menticirrhus

spp.), searobins (Prionotus spp. ), gobies (Gobiidae), and penaeid shrimp (Penaeus spp.) were combined.

Gear 010 Gear 108

mean min max s n mean min max s n
summer flounder 2150 123 450 63.1 22 228.1 157 415 65.3 20
Atlantic croaker 118.9 9 272 733 567 44.0 9 257 90.7 2808
weakfish 176.0 45 382  76.0 407 158.3 25 416 754 473
harvestfish . . . . 0 99 . . . 1
kingfish 96.8 53 132 254 6 78.1 31 139 264 27
searobins 65.0 58 72 9.9 2 62.0 57 67 7.1 2
alewife 1173 102 142 9.8 18 112.1 99 141 14.4 7
American shad 103 .. . 1 99 . . . 1
striped bass 217.1 84 356 690 83 196.8 73 286  64.7 56
white perch 147.0 64 280 787 744 116.3 57 243 589 450
spot 126.3 94 207 39.8 1337 128.6 87 213 324 485
Atlantic menhaden 170.8 98 205  49.0 4 214 . . . 1
catfishes 286.7 161 404 54.7 54 2809 231 437 514 56
gizzard shad 176.4 104 305 597 13 1490 113 185 509 2
spotted seatrout . . . . 0 195 . . . 1
American eel . . . . 0 265.0 151 369 109.3 3
spotted hake 72.5 66 81 6.9 4 1564 70 305 1089 3
sea lamprey . 0 146.4 128 160 15.0 9
feather blenny 73 1 . . . . 0
Atlantic silverside . . . . 0 79 . . . 1
hogchoker 90.8 53 184 49.8 1626 96.2 57 179 412 931
blackcheek tonguefish = 144.0 114 162 151 8 104.9 61 161 353 91
oyster toadfish 2193 113 337 53.1 56 213.1 51 324 56.7 101
silver perch 156.9 108 205 31.6 135 1669 112 214 32.1 90
fringed flounder . . . . 0 1345 125 144 134 2
gobies . R . . 0 4.0 43 45 1.4 2
penaeid shrimp 133.6 96 174 192 57 1423 103 173 17.2 33
blue crab 39.8 12 147 26.4 140 36.5 15 144 25.1 238
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Appendix 6. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of
each species, by gear for the gear 010 (15 minute tows) and 108 comparisons. Kingfish (Menticirrhus

spp.), searobins (Prionotus spp. ), pipefish (Sygnathus spp.), gobies (Gobiidae), and penaeid shrimp

(Penaeus spp.) were combined.

Gear 010 Gear 108

mean min max s n mean min max s
scup 169.5 147 191 19.1 11 173 . . .
black seabass . . . . 0 169.7 138 202 320
summer flounder 238.6 155 425 822 17 221.1 63 561 79.6
butterfish 126.2 58 186  28.7 32 135.2 71 172 31.2
Atlantic croaker 178.4 28 343 28.8 837 151.7 14 262 73.7
weakfish 191.4 39 . 358 - 71.0 1171 145.5 24 325 579
bluefish 220 . . . 1 132
harvestfish 95.5 79 112 11.0 6 . . . .
kingfish 176.5 114 239 884 2 83.8 25 279  76.5
squid 40.9 32 53 7.4 7 35.0 32 38 4.2
searobins . . . 0 81.8 57 199  35.8
striped bass 2247 211 235 8.1 6 215
white perch 1922 181 208 11.1 9 . . . .
spot 129.2 97 213 23, 943 131.0 93 260 323 3
northern puffer 0 1537 76 256 - 63.1
tautog . . . . 0 137.3 131 147 74
pigfish 162.5 162 163 0.7 2 1569 127 176 124
American eel 373 . . . 1 . . . .
Atlantic spadefish 91.0 80 109 9.3 7 112.5 93 132 276
spotted hake . . . . 0 237 . . .
striped anchovy 94.7 90 101 57 3 77.5 69 93 10.6
lined seahorse . . . . 0 115 .. . .
hogchoker 104.6 65" 183 362 300 105.6 65" 181 29.0
blackcheek tonguefish 142.3 137 147 43 4 132.1 92 159 225
oyster toadfish 236.3 160 344 679 13 194.8 38 298  64.7
pipefish 0 258.0 177 339 1146
clearnose skate . . . . 0 4323 396 469 336
bluntnose stingray 1420 75 209 9438 2 . . . .
inshore lizardfish 2323 182 295 575 3 1953 109 281 40.1
Atlantic moonfish 87.0 86 88 14 2 . . . .
silver perch 160.3 95 215 373 378 152.3 84 211 34.1
banded drum . . . . 0 101.7 85 113 14.7
pinfish 144.8 136 154 7.2 10 141.7 136 150 5.5

215

|
— —

o
OCVWORAN— PO~ —~NORLLAAO—~WNWOLVO ~

=~
W o=

—

—
—
~3

1

W o

w

9




Appendix 6 (Continued).

Gear 010
mean min max

fringed flounder
smallmouth flounder

gobies . . .
penaeid shrimp 1393 109 168
blue crab 52.1 14 135

19.3
33.8

216

mean

111.8
89.2
323

121.7
67.5

Gear 108
min max
96 128
58 118
27 39
84 161
13 162

14.0
21.6

6.1
19.9
42.0
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Appendix 7. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of

each species, by gear for the gear 010V (5 minute tows) and 108 comparisons. Kingfish (Menticirrhus

spp.), searobins (Prionotus spp. ), pipefish (Sygnathus spp.), gobies (Gobiidae), and penaeid shrimp

(Penaeus spp.) were combined.

scup

black seabass
summer flounder
butterfish
Atlantic croaker
weakfish -
bluefish
harvestfish
kingfish

squid

searobins
blueback herring
striped bass
white perch

spot

Atlantic menhaden
Atlantic thread herring
Spanish mackerel
catfishes
northern puffer
gizzard shad
spotted seatrout
pigfish
windowpane
Atlantic spadefish
spotted hake

sea lamprey
striped anchovy
bay anchovy
mummichog
striped killifish
feather blenny
rough silverside

mean

156.6
185.0
2474
148.0
159.9
111.1

74.5
84.1
61.3

70.8
117.0
148.3
125.4

62.2
130.3
177.0
141.4
177.0

185.0
282.0

774
171.0

71.5
49.8

48.0

Gear 010V
min max
116 191
152 418
148 148

22 298

38 333

48 100

37 135

27 82

65 77

30 418

63 246

71 219

52 68

53 183

70 284

75 266
113 337

59 " 91

53 98

26 79

23.6
78.0

66.8

- 76.0

14.8
29.7
18.1
4.5
415
58.2
56.5
5.5
68.4
151.3

60.7
63.3

10.6

16.4
17.1

217

17

29

1147

1131

O — 00 e —

5 —

O — O O -

10

mean

135.5
188.0
304.1
91.2
154.5
100.4
50.0
78.9
77.9
41.5
136.0
66.0
1144
1222
125.5
1220
55.1
115.0

101.1
180.0
231.0
183.0
282.0
86.5
168.0
169.8
80.5
46.4
86.0
128.0

87.1

Gear 108
min max
118 157
164 505

28 146
20 261
28 316
60 100
28 194
24 78
78 194
58 73
67 392
63 270
61 225
46 - 93
38 158
48 218
97 364
166 193
63 115
158 187
50 117
24 83
74 97

5 n
13.6 8
. 1
103.9 30
42.1 6
79.6 1162
84.5 1408
. 1
9.8 57
25.8 109
15.2 22
82.0 2
49 14
423 334
70.3 276
56.5 2625
. 1
14.7 9
66.8 3
. 0
42.3 22
753 44
. 1
14.8 3
. 1
12.3 18
. 1
12.8 5
18.3 78
86.5 55313
1

1

. 0
10.5 8




Appendix 7 (Continued).

mean
Atlantic siiverside 88.0
hogchoker 94.1
blackcheek tonguefish  123.6
skilletfish 52.0
oyster toadfish 200.2
pipefish .
Atlantic stingray 473.0
inshore lizardfish 212.7
conger eel .
blue runner 123.5
silver perch . 1443
Atlantic cutlassfish

northern stargazer .
fringed flounder 143.0
gobies

gray snapper .
penaeid shrimp 158.0
blue crab 60.4

Gear 010V
min max
61 174
38 155
55 333
117 320
10.7 135
63 202
13 154

24.1
25.4

69.7
50.5

11.1
32.1

37.1

218

602

mean

853
95.1
135.3

168.3
111.0
267.0
181.4
437.5
120.7
161.5
294.3

52.0

340
86.0
155.0
51.0

Gear 108
min max
73 94
37 181
70 156
55 294
85 172
89 293
423 452
104 138
49 208
260 325
28 76
32 37
134 176
5 172

10.5
30.6
14.6

55.1
41.0

47.4
20.5

8.7
41.3
35.1
33.9

22
29.7
43.1
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Appendix 8. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of

each species, by gear for the gear 010V (15 minute tows) and 108 comparisons. Kingfish (Menticirrhus

Spp.), searobins (Prionotus spp. ), pipefish (Sygnathus spp.), gobies (Gobiidae), and penaeid shrimp

(Penaeus spp.) were combined.

(D

S

B

mean
black seabass 187.2
summer flounder 211.5
butterfish 98.5
Atlantic croaker 180.6
weakfish 131.4
harvestfish 81.3
kingfish 144.4
squid 50.0
searobins 66.0
spot 160.3
black drum 219.0
spotted seatrout 2215
American eel 734.0
Atlantic spadefish 79.6
bay anchovy 60.8
feather blenny 81.0
hogchoker 105.7
blackcheek tonguefish  132.5
oyster toadfish 222.5
inshore lizardfish 221.0
conger eel 463.0
lookdown 76.0
silver perch’ 1374
gobies 64.0
spotfin mojarra 94.0
penaeid shrimp 127.7
blue crab 479

~—

Gear 010V
min  max
150 220
161 378

75 122

35 283

67 352

72 . 97

92 222
44 56

42 81
116 235
212 226
193 250

75 86

27 89

64 185
105 161

90 352
172 273
437 509

63 100

95 221

35 93
102 168

16 212

26.4

S

26.9
40.5
332
315
64.3

7.0

8.5
21.0
25.0

9.9
40.3

54
16.8
44.2
12.8
70.4
30.0
399
17.0

25.9
41.0

13.3
422

219

n

5
333
2
461
2717

47

52

31
355

mean

162.0
215.2
89.2
68.0
1234
79.9
1294
53.0
81.3
157.2

Gear 108
min max
132 192
162 468

51 110
12 214
56 355
66 107
79 175
53 53
47 151
116 230
68 80
28 81
63 186
68 171
109 339
152 258
427 437
72 103
93 196
33 70
110 158
14 168

S

424
54.1
242
104.8
61.0
8.7
23.0

48.8
23.5

8.5
654
41.1
13.7
62.3
344

7.1
15.8
22.3
19.9

14.2
427
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Appendix 9. Mean, minimum and maximum lengths {mm), standard deviations and numbers caught of

each species, by gear for comparisons between gear 035 and 033 using the R/V Pathfinder and Langley.

Searobins (Prionotus spp. ), catfishes (Ictaluridae) and pipefish (Sygnathus spp.) were combined.

black seabass
summer flounder
Atlantic croaker
weakfish
searobins

alewife

blueback herring
white perch

spot

Atlantic menhaden
catfishes

spotted seatrout
American eel

bay anchovy
feather blenny
hogchoker
blackcheek tonguefish
oyster toadfish
pipefish

bluntnose stingray
conger eel
lookdown

silver perch

blue crab

summer flounder
butterfish
Atlantic croaker
weakfish
harvestfish
searobins

spot

mean

139.0
189.5
109.1
201.0
105.5
185.5

165.0
81.8
66.3

215.9

207.7

231.2
433

102.3

. 859

158.2
495.0
475.0

68.1

159.7

233
221.8
151.8

113.5

Gear 035
min max
103 . 157
122 397

36 312

160 225
97 114

122 249
165 165
45 223

57 75

172 324
135 245
100 465
12 82

22 225

47 109

67 303

495 495
475 475
24 165

Gear 035

63 275

20 25

126 282
22 302

80 195

20.1
78.3
60.8
357
12.0
89.8

36.6

7.9
51.6
343
98.9
307

612
18.5
59.3

253

36.6

22
43.0
82.6

42.8

220

n

24
1823

(>
— H -
WMo 20— ONNW

w
=)
o

1581

) e
[ JA VRN

—
O
PO O — -

79

30
18

424

mean

1335
231.5
109.4
256.3
157.0
187.2

55.5
143.5

90.0

71.7
193.1

270.3
56.0
104.0
97.7
853
191.9
151.5

438.0
83.0
124.5
64.9

170.0

238.5
99.1
22.5

130.0

115.2

Gear 033/Pathfinder
min max s

87 165 264
75 560 1105
56 330 882
180 445 697
117 222 56.8
50 286 76.2
55 56 0.7
45 204 593
28 275 628
53 139 16.9
87 352 609

140 570 108.3

20 114 269
104 104

29 204 519

61 125 158

73 365 812

96 182 39.0
438 438

83 83

75 174 700
16 155 258

Gear 033/Langley
63 370 427

95 315 386

18 305 118.1
20 25 35
130 130 :

73 243 464

=]

00 A
\O O —

an

L.
L.

3]
O

—

—
[2))

W W

W

O
S
— OOV~ H NIV W

802

i i
\.//

N AN AN

N\

i
‘\_/




N
5 >

N

{

U

S

|

1

HONONONONSONONS

{

M
v/

{

Y ) O

;
NG

ONe

\
N

)
J

.

AN
{ ] {

1

N
\\ -

{

Y
N

[

Appendix 9 (Continued).

Atlantic menhaden

American eel
striped anchovy
bay anchovy
Atlantic silverside
hogchoker

oyster toadfish
pipefish

inshore lizardfish
cusk-eel

mean

210.0

68.8
59.6
70.0
113.2
190.0
231.0

252.0

Gear 035
min max
210 210

62 72
45 82
70 70
62 181
190 190
231 231
252 252

221

mean

155.0
390.0

59.7

111.7
163.8

216.0

Gear 033/Langley
min  max ] n
155 155 1
390 390 1
. . . 0
35 83 112 289
. . . 0
76 175 324 435
37 292 90.0 11
. . 0
216 216 1
0




Appendix 10. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of
each species, by gear for the gear 010 (5 minutes) and 043 comparisons. Kingfish (Menticirrhus spp.) and

searobins (Prionotus spp. ) were combined.

=

Gear 010 Gear 043

mean min max s n mean min max s
black seabass 179.0 172 186 9.9 2 . . . .
summer flounder 2184 91 389 63.3 20 2132 160 450 62.0 3
butterfish 59.6 47 82 9.3 20 64.1 52 80 7.9 1
Atlantic croaker 129.8 125 140 6.9 4 . . . .
weakfish 191.0 47 280 337 64 172.5 27 230 543 2
bluefish - 195.0 185 205 14.1 2 173
kingfish . . . . 0 303
searobins 52 .. . 1 . . . .
spot 116.2 90 210 162 299 118.5 90 225 19.8 31
winter flounder 90.2 84 93 3.7 5 88.5 76 94 5.7
northern puffer 204.5 188 230 13.8 8 199.2 - 175 231 13.3 2
pigfish 1663 113 202 379 4
striped anchovy 140 . . . 1 . . . .
bay anchovy 66.5 61 72 7.8 2 56.5 54 59 3.5
feather blenny 91 . . . 1 105 . . .
oyster teadfish 136.3 35 305 61.1 22 124.1 35 280 56.5 3
silvar perch 163.7 73 205 227 148 1524 85 195 275 16
bluc crab 95.9 27 165 31.3 280 92.8 27 164 325 67
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Appendix 11. Mean, minimum and maximum lengths (mm), standard deviations and numbers caught of

each species, by vessel for theCaptain John Smith and Fish Hawk comparisons. Kingfish (Menticirrhus

spp.), searobins (Prionotus spp. ), catfishes (Ictaluridae), pipefish (Sygnathus spp.), and gobies (Gobiidae),

were combined.

scup

black seabass
summer flounder
Atlantic croaker
weakfish
harvestfish
kingfish
searobins
blueback herring
striped bass
white perch

spot

Atlantic menhaden

‘Atlantic thread herring

catfishes

northern puffer
pigfish

American eel
windowpane
Atlantic spadefish
striped anchovy

bay anchovy

feather blenny
hogchoker
blackcheek tonguefish
oyster toadfish
pipefish

southern stingray
inshore lizardfish
silver perch

fawn cusk-eel
striped cusk-eel
smalimouth flounder

mean

138.0
118.0
173.2
196.5
66.2
56.5
68.4
154.8

557.0
161.6
125.9
114.9
86.0
258.2
91.0
162.7
2594
124.0
5.4
80.2
53.0

84.7
106.6
182.6
202.0

115.4
75.5
149.0
139.0
61.0

Captain John Smith

min max s
124 191 15.3
52 150 453
137 289 351
88 254  36.7
23 259  50.6
18 - 86 214
28 121 24.4
78 188 522
547 567 14.1
109 205 275
65 241 652
102 132 10.3
80 91 45
103 597 922
76 106 212
59 219 899
145 534 653
23 80 17.6
62 89 8.9
23 93 242
15 182 62.0
46 160 - 32.5
48 369 76.1
111 126 6.1
40 172 323
138 168 14.0
223

35

20
213
2565

35

217

24
2916
11

37

153

31
13
905

3863
85
74

— A O n

mean

144.4
154.5
255.7
192.1
64.6
59.1
63.4
141.8
63.0

155.6
119.0
123.5

215.6

98.7
197.0
255.2

50.0
75.0
57.4
113.0
83.5
110.6
170.6

315.0
127.0
84.0

196.0

97.5

Fish Hawk
min max
140 147
140 170
100 414
106 228

15 265

17 93

23 134
105 168
129 184

32 222
119 128

98 457

82 118
194 200
122 598

33 79

65 86
23 93

31 169

43 160

61 312

47 157

79 116

29
129
117.2
379
64.0
22.0
235
21.8

16.5
63.7
6.4

94.6
18.1

42
76.9
12.6
11.0
24.7
69.4
223
65.8

334

26.2
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184
2970
49
171
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Appendix 11 (Continued).

Captain John Smith
mean min max s n
gobies 333 29 38 4.5 3
blue crab 84.3 8 220 679 3152
224

mean

102.0

Fish Hawk
min max
15 192

S n

. 0
63.8 3257
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Appendix 12. Mean, minimum and maximum lengths (mm), standard deviations and numbers of blue crabs

caught, by vessel for the R/V Langley - Captaz‘h John Smith and R/V Pathfinder - Captain John Smith

comparisons. Fish species were not measured.

mean min max

Langley

blue crab 62.9 25 164
Pathfinder

blue crab 76.0 17 187

s n
220 591
26.1 1122
225

mean min max S n

Captain John Smith

644 30 163 227 640 -

Captain John Smith
78.4 7 185 258 1827



Appendix 13. Weighted mean catch difference between gears 033 and 108, D, for all

species caught, over all sizes. Also presented are the upper (UCL) and lower (LCL) 95%

confidence limits of 13, variance (s2), the number of sets in which the species was

collected (n), the coefficient of correlation (r) between catches by the two gears, and

significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not significant).

Species

scup

black seabass
summer flounder
butterfish
Atlantic croaker
weakfish
bluefish
harvestfish
kingfish

squid

searobins
Atlantic herring
striped bass
white perch

spot

Atlantic menhaden
Atlantic thread herring
Spanish mackerel
catfishes
northern puffer
gizzard shad
pigfish

American eel

-0.018
-0.314
-0.230
-0.014
-0.107
-0.063
0.080
-0.045
0.015
-0.083
-0.457
0.151
0.036
-0.115
-0.356
0.143
0.100
-0.151
-0.161
-0.151
-0.021
0.029
0.151

UCL

10.200
-0.146
-0.135
0.089
0.010
0.088
0.586
0.260
0.252
0.206
-0.286

0.210
0.209
-0.165
0.425
0.316
-0.151
0.012
-0.151
0.189
0.424

LCL

-0.236
-0.483
-0.325
-0.117
-0.225
-0.214
-0.427
-0.350
-0.223
-0.371
-0.628

-0.139
-0.439
-0.546
-0.138
-0.116
-0.131
-0.333
-0.151
-0.232
-0.365

226

0.031
0.070
0.063
0.026
0.106
0.116
0.042
0.037
0.051
0.054
0.111

0.060
0.205
0.213
0.134
0.008
0.000
0.043
0.000
0.075
0.025

— WO NN WD

0.109
0.793
0.553
0.649
0.882
0.810
-0.930
0.868
0.380
0.772
0.805

0.752
0.773
0.583
0.686

0.730

0.416
-0.150

* ¥ ¥ ¥ ¥

NS
NS
NS
NS

* X X *

NS
NS
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Appendix 13 (Continued).

Species

windowpane
Atlantic spadefish
spotted hake

river herrings

sea lamprey
longnose gar
striped anchovy
bay anchovy
lined seahorse
feather blenny -
hogchoker
blackcheek tonguefish
skilletfish

oyster toadfish
pipefish

smooth dogfish
clearnose skate
Dasyatis spp.
spiny butterfly ray
bullnose ray
inshore lizardfish
conger eel

silver perch
banded drum
smallmouth flounder
planehead filefish
striped burrfish
gobies

penaeid shrimp
blue crab

-0.140
-0.195
0.046
-0.038
0.028
-0.151
0.050
0.084
0.000
-0.050

-0.477 .

-0.265
-0.151
-0.109
-0.108
-0.151
-0.173
-0.100
-0.050

0.151
-0.602
-0.151

0.077
-0.151
-0.186

0.151
-0.050
-0.100

0.000
-0.401

UCL

0.040
0.365
0.144
0.123
0.208

0.367
0.334
0.277
0.382

-0.310
-0.150

0.012
0.008

0.083

0.471
0.382

0.199

-0.041

0.382
0.116
1.912

-0.271

LCL

-0.320
-0.754
-0.052
-0.198
-0.151

-0.267
-0.166
-0.277
-0.482
-0.643
-0.380

-0.231
-0.224

-0.428
-0.672
-0.482

-0.045
-0.331

-0.482
-0.316
-1.910
-0.530

227

0.029
0.004
0.029
0.037
0.038

0.170
0.433
0.030
0.030

- 0.220

0.053

0.033
0.026

0.026
0.053
0.030

0.041
0.014

0.030
0.008
0.045
0.133
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-0.650

0.774
-0.210
-0.210

0.566
0.707
-1.000
-1.000
0.734
0.000

-0.110
0.062

-0.330

-0.870
-1.000

0.121
0.053

-1.000

0.726

NS

NS

NS

NS

NS

NS
NS

NS
NS

NS

NS




Appendix 14. Weighted mean catch difference between gears 070 and 108, D, for all

species caught, over all sizes. Also presented are the upper (UCL) and lower (LCL) 95%

confidence limits of D, variance (s?), the number of sets in which the species was

collected (n), the coefficient of correlation (r) between catches by the two gears, and

significance of correlation (‘*’ = significance at o = 0.05, ‘NS’ = not significant).

Species D UCL LCL s? n r
scup 0.060 0.270 -0.150 0.029 5 0.064 NS
black seabass -0.088 0.016 -0.191 0.027 12 -0.100 NS
summer flounder -0.002 0.096 -0.100 0.059 26 0.719 *
butterfish 0.090 0216 -0.036 0.014 6 -0210 NS
Atlantic croaker 0.152 0320 -0.017 0.137 21 0.844 *
weakfish 0.152 0341 -0.038 0.126 16 0809 *
bluefish - 0.038 0.267 -0.192 0.021 4 -0.580 NS
harvestfish -0.082 0395 -0.558  0.090 4 -0.810 NS
kingfish -0.012 0.185 -0.210 0.025 5 -0.130 NS
squid 0264 0.798 -0.269 0.112 4 0577 NS
searobins -0.175 -0.018 -0.332 0.055 11 0713 *
striped bass 0208 0.564 -0.148 0.148 7 0620 NS
white perch 0.169 0.565 -0.226 0.102 5 0758 NS
spot 0.165 0277 0.053 0.080 27 0946 *
Atlantic menhaden -0.060 0.456 -0.576 0.105 4 -0.850 NS
Spanish mackerel -0.151 . . . 1 .
catfishes 0.070 0.368 -0.229 0.058 5 0458 NS
northern puffer 0.075 0353 -0.203 0.070 6 0.147 NS
gizzard shad -0.050 0.382 -0.482 0.030 3 -1.000
tautog -0.151 . . . 1 .
pigfish -0.024 0.250 -0.298 0.049 5 0911 *
American eel -0.130 0.170 -0.429 0.015 3 -0.500 NS
windowpane -0.151 1
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Appendix 14 (Continued).

Species

Atlantic spadefish
spotted hake

river herrings

sea lamprey
longnose gar
striped anchovy
bay anchovy
lined seahorse
yellow perch
feather blenny
hogchoker
blackcheek tonguefish
skilletfish

oyster toadfish
pipefish

clearnose skate
Atlantic stingray
inshore lizardfish
conger eel

blue runner
lookdown
Atlantic moonfish
silver perch
banded drum
Atlantic cutlassfish
northern stargazer
striped cusk-eel
fringed flounder
smallmouth flounder
gobies

silver jenny

bay whiff
penaeid shrimp
blue crab

0.119
0.103
0.014
-0.050
-0.151
0.180
0.319
0.044
-0.151
0.144

-0.034.

-0.150
0.080
0.001

-0.033

-0.151
0.000
0.004

-0.195
0.151
0.000
0.000
0.261

-0.151
0.000

-0.151

- 0.151

-0.151
-0.054

0.034
-0.151
-0.151

0.008
-0.067

UCL

0.516
0.249
0.223
0.382

0.575
0.519
1397

0.368
0.192

-0.018

0.586
0.113
0.078

1.912
0.325

0.365

1.912
1.912
0410

1.912

-0.151

0.155
0.161

0.186
0.085

LCL

-0.278
-0.044
-0.195
-0.482

-0.215
0.109
-1.310

-0.080
-0.261
-0.281
-0.427
-0.110
-0.144

-1.910
-0.317
-0.754

-1.910
-1.910
0.112

-1.910
-0.151

-0.262
-0.093

-0.171
-0.219

229

0.002
0.064
0.051
0.030

0.025
0.256
0.023

0.045
0.301
0.088
0.042
0.050
0.024

0.045
0.067
0.004

0.045
0.045
0.072

0.045
0.000

0.007
0.019

0.071
0.148
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0.574
-0.420
0.000

-0.910
0.876

-0.310
0.746
-0.079
0.130
0.794
-0.240

0.592

0.730

1.000
0.993
0.520

0.143
0.824

NS

NS
NS

NS

NS




Appendix 15. Weighted mean catch difference between gears 043 and 108, ]3, for all

~ species caught, over all sizes. Also presented are the upper (UCL) and lower (LCL) 95%

confidence limits of D, variance (s?), the number of sets in which the species was

collected (n), the coefficient of correlation (r) between catches by the two gears, and

significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not significant).

Species

scup

black seabass
summer flounder
butterfish
Atlantic croaker
weakfish
bluefish
harvestfish
kingfish

squid

searobins
alewife

striped bass

spot

Atlantic menhaden
catfishes
northern puffer
gizzard shad
pigfish
American eel
windowpane
Atlantic spadefish
spotted hake
striped anchovy
bay anchovy
inland silverside

0.301
-0.301
-0.114

0.349

0.102
-0.254

0.151
-0.007
-0.042

0.151

0.027
-0.151

0.151

0.159

-0.151

0.389
-0.088
-0.151
-0.030

0.021
-0.301
-0.226

0.151

0.151
-1.034

0.151

UCL

0.090
0.323
0.053
0.151
0.449
0.266

0.228
0.312
0.209
0.579

0.730

-0.759

LCL

-0.318
-0.119
-0.561

0.151
-0.463
-0.350

-0.174

0.006
-0.268
-0.537

-1.180

-1.308

230

0.081
0.121
0.233
0.000
0.082
0.161

0.026
0.064
0.037
0.050

0.011

0.187

P
o—n[\)v—Ao—-l\)o—auan—-v—-o—-.—-uo—tv—-Ln.—-\o_p.

[

0.606

0.478
0.281

-1.000
-0.200
0.833
0.937

0.947
-1.000

0.763

NS

NS
NS

NS

NS

NS
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Appendix 15 (Continued).

Species D
hogchoker 0.244
blackcheek tonguefish ~ 0.029
oyster toadfish 0.127
pipefish -0.151
clearnose skate -0.389
Atlantic stingray -0.151
inshore lizardfish 0.067
Atlantic moonfish -0.151
silver perch -0.251
Atlantic cutlassfish -0.195
fringed flounder -0.151-
smallmouth flounder -0.374
gobies -0.301
silver jenny 0

bay whiff -0.151
penaeid shrimp -0.165
blue crab 0.110

UCL
0.540

0.222
0.270

0.159

0.012
0.365

0.020
0.342

LCL
-0.052

-0.165
-0.017

-0.024

-0.513
-0.754

-0.349
-0.121

231

0.238
0.064
0.051

0.012

0.153

0.004

0.058
0.147

=
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0.545
0.364
0.792

0.898

0.642

0.744
0.472




Appendix 16. Weighted mean catch difference between gears 010 (7.5 minutes) and 108,

1—3, for all species caught, over all sizes. Also presented are the upper (UCL) and lower
(LCL) 95% confidence limits of 1_3, variance (s), the number of sets in which the species

was collected (n), the coefficient of correlation (r) between catches by the two gears, and

significance of correlation (‘*’ = significance at o = 0.05, ‘NS’ = not significant).

Species D UCL LCL s2 n

r

summer flounder -0.005  0.237 -0.247 0.084 8 094 NS

Atlantic croaker -0.320  0.037 -0.676 0315 12 313 NS

weakfish -0.088 0.104 -0.281 0.053 8 913  *

harvestfish -0.151 . . . 1 .

kingfish -0.232 0.071 -0.535 0.083 6 -0.340 NS

searobins 0.031 1.547 -1.480 0.028 2 .

striped bass 0.175 0.341 0.009 0.018 5 948  *

white perch 0.132 0.537 -0.273 0.149 6 .948

spot 0.061 0.425 -0.303 0294 11 766  *

Atlantic menhaden 0.090 0.257 -0.077 0.018 5 -1.000

catfishes ' 0.038 0.283 -0.207 0.070 7 850 *

gizzard shad 0.292 0405 0.178 0.005 4 860 NS

spotted seatrout -0.151 . . . 1

American eel -0.151 -0.151 -0.151  0.000 3 .

spotted hake -0.113 0246 -0.472 0.051 4 -0900 NS

river herrings 0.226 0.487 -0.034 0.027 4 .794 NS

sea lamprey -0.464 1.611 -2.540 0.053 2 .

feather blenny 0.151 . . . 1 .

bay anchovy -0.732 -0.483 -0.980 0.153 12 418 NS

Atlantic silverside -0.151 . . . 1 T

hogchoker 0.194 0.627 -0.238 0.463 12 .164 NS

blackcheek tonguefish  -0.362 -0.109 -0.614 0.108 9 263 NS

oyster toadfish -0.254 0.013 -0.521 0.139 10 342 NS

silver perch 0.105 0.323 -0.113  0.068 g 079% *
232
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Appendix 16 (Continued).

Species D UCL LCL s2 n r

fringed flounder -0.239 . . . 1

gobies -0.151 -0.151 -0.151  0.000 2 .

penaeid shrimp 0.090 0.407 -0.227 0.118 7 0577 NS
blue crab -0.230 -0.049 -0.412 0.082 12 0622 *
specimen unidentified  -0.151 1

233




Appendix 17. Weighted mean catch difference between gears 010 (15 minutes) and 108,
I:), for all species caught, over all sizes. Also presented are the upper (UCL) and lower
(LCL) 95% confidence limits of B, variance (s2), the number of sets in which the species
was collected (n), the coefficient of correlation (r) between catches by the two gears, and

significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not significant).

Species D UCL LCL s2 n r

scup 0294 5942 -5350 0.395 2

black seabass - -0.195 0.365 -0.754 0.004 2 .

summer flounder -0.494 -0.237 -0.750  0.111 9 0330 NS

butterfish 0267 0.547 -0.014 0.092 7 0171 NS

Atlantic croaker 0.159 0.298 0.020 0.038 10 0928 *

weakfish 0.212 0.353 0.071 0.039 10 0.942 *

bluefish 0.000 . . . 1

harvestfish ~ 0251 0467 0.035 0.008 3 :

kingfish -0.318 -0.105 -0.530 0.041 6 -0.100 NS

squid ‘ 0.163 1.120 -0.793 0.011 2 .o

searobins -0.306 -0.111 -0.501 0.025 5

striped bass 0250 1514 -1.010 0.020 2

white perch 0.500 . . . 1 .

spot -0.428 -0.162 -0.694 0.138 10 0.678 *

northern puffer -0.251  0.181 -0.683 0.030 3

tautog -0.270 1.246 -1.790 0.028 2 .

pigfish -0449 0222 -1.120 0.073 3 0976 *

American eel 0.151 . . . 1 .

Atlantic spadefish 0.180 0.938 -0.579 0.093 3 -0.610 NS

spotted hake -0.151 . . . 1

striped anchovy -0.031 3.397 -3.46 0.146 2 .

bay anchovy -0.820 -0.286 -1.355 0559 10 0264 NS

lined seahorse -0.151 . . . 1 .

hogchoker -0.558 -0.230 -0.88¢ 0210 10 0.785 *
234

\\_/; ‘\\j \//




O

O O OO0 C

®

N

)

NS

e _—

O O O

N

)

\

~—

O

e e

O O

~—

Appendix 17 (Continued).

Species D UCL LCL 52 n r

blackcheek tonguefish  -0.154  0.017 -0.324  0.042 8 -0.380

oyster toadfish -0.220 0.016 -0.457 0.066 7 0439

pipefish , -0.151 -0.151 -0.151 0.000 2

clearnose skate -0.239 -0.239 -0.239  0.000 2

bluntnose stingray 0.239 . . . 1 .

inshore lizardfish -0.271 -0.075 -0.467 0.035 6 0360

Atlantic moonfish 0.239 . . . 1 .

silver perch 0384 0527 0240 0.040 10 0.882

banded drum -0.15s1 -0.151 -0.151 0.000 3

pinfish ‘ -0.106 0.453 -0.666 0.004 2

fringed flounder -0.314 - 1..761 -2.390 - 0.053 2

smallmouth flounder -0.210 -0.020 -0.400 0.014 4

gobies -0.151 -0.151 -0.151  0.000 3 .

penaeid shrimp -0.230 -0.023 -0.438 0.084 10 0.286

blue crab -0.410 -0.245 -0.575 0.053 10 0.799
235




Appendix 18. Weighted mean catch difference between gears 035 and 033 (vessels

combined), D, for all species caught, over all sizes. Also presented are the upper (UCL)

and lower (LCL) 95% confidence limits of D, variance (s?), the number of sets in which

the species was collected (n), the coefficient of correlation (r) between catches by the two‘

gears, and significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not

significant).

Species D UCL LCL s? n r

black seabass -0.151 0.308 -0.609 0.191 6 -0.136 NS
summer flounder -0.247 -0.137 -0.356 0.098 34 0.713 *
butterfish 0301 0.301 0.301 0.000 4 .

Atlantic croaker -0.209 -0.050 -0.369 0310 50 0.621 *
weakfish -0413 -0.165 -0.660 0.199 15 0.317 NS
harvestfish -0.301 -0.301 -0.301  0.000 2 .

white perch -0.314 0410 -1.037 0.207 4 -0.796 NS
spot -0.309 -0.153 -0465 0322 54 0575 *
Atlantic menhaden -0416 -0.038 -0.794 0354 12 -0.689 *
catfishes -0.505 -0.154 -0.856 0241 =~ 10 -0496 NS
spotted seatrout 0432 0593 0271 0.017 5 .
American eel -0.263 -0.060 -0.465 0.166 18 0.047 NS
searobins -0.100 0.226 -0.423  0.097 6 -1.000

river herrings -0.310 -0.027 -0.592 0.114 8 0619 NS
striped anchovy 0.452 2364 -1.461 0.045 2 .

bay anchovy -0417 - -0.231 -0.603 0408 48 0442 *
northern pipefish - -0.181 0.154 -0.515 0.073 5 -1.000
feather blenny -0.301 . . . 1

Atlantic silverside 0.301 . - . 1 .
hogchoker -0.161 0.004 -0.326 0354 53 0438 *
blackcheek tonguefish  -0.401 -0.162 -0.641 0217 17 0.123 NS
oyster toadfish -0.126 0.018 -0.271 0.149 30 -0.029 NS
bluntnose stingray 0.301 . . . 1
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Appendix 18 (Continued).

Species

inshore lizardfish
conger eel
lookdown

silver perch
cusk-eel

blue crab

-0.301
0.000
-0.301
-0.301
0.301
-0.216

UCL LCL  ¢?

3.825 -3.825 0.181

-0.301  -0.301  0.000

-0.063 -0.368 0.227
237

0.233

NS




Appendix 19. Weighted mean catch difference between gears 010 (5 minutes) and 043,
f), for all species caught, over all sizes. Also presented are the upper (UCL) and lower
(LCL) 95% confidence limits of [—), variance (s?), the number of sets in which the species

was collected (n), the coefficient of correlation (r) between catches by the two gears, and

significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not significant).

Species

summer flounder
Atlantic croaker
weakfish
bluefish
American shad
white perch

spot

Atlantic menhaden
catfishes

spotted seatrout
American eel
spotted hake
striped searobin
bay anchovy
hogchoker

blackcheek tonguefish

oyster toadfish
fawn cusk-eel
blue crab

D

-0.301
-0.110
-0.175
-0.301
-0.301

-0.170

-0.018
0.564
0.420
0.301

-0.181
0.000

-0.301

-0.285

-0.143

0.588
0.089
0.389
0.286

UCL

-0.301
0.178
0.177

0.447
0.267
1.515
0.833

0.154
7.650

0.226
0.633
1.997
0.644
1.508
0.483

LCL

-0.301
-0.398
-0.528

-0.787
-0.303
-0.386

0.008

-0.515
-7.650

-0.796
-0.919
-0.821
-0.467
-0.730

0.089

238

0.000
0.119
0.113

0.150
0.116
1.056
0.067

0.073
0.725

0.237
0.862
0.025
0.361
0.016
0.056

COMN-ITNOON—=DNWME= 00 P ——= O

0.486
0.184

-0.333
-0.313
0.077
0.897
0.000
-0.340
0.591
-0:809

0.909

NS
NS

NS .

NS
NS
NS

NS
NS
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Appendix 20. Weighted mean catch difference between the R/V Captain John Smiz;h and
Fish Hawk, B,‘ for all species caught, over all sizes. Also presented are the upper (UCL)

and lower (LCL) 95% confidence limits of I:), variance (s%), the number of sets in which
the species was collected (n), the coefficient of correlation (r) between catches by the two

vessels, and significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not

significant).

Species ' D UCL LCL s2 n r

scup -0.560 2.734 -3.850 0.134 2 .

black seabass -0.059 1489 -1.610 0.388 3 -0.610 NS
summer flounder -0.122  0.203 -0.447 0.096 6 0.662 NS
Atlantic croaker -0.253 0.076 -0.582 0.268 12 0.692 *
weakfish -0.192 0287 -0.672 1.050 20 0316 NS
harvestfish 0.015 0.210 -0.179 0.143 17 0267 NS
kingfish -0.059 0.148 -0.267 0.163 17 0750 *
searobins 0.000 2237 -2240 0.062 2

blueback herring 0.301 . . . 1

striped bass -0.301 -0.301 -0.301  0.000 2 .

white perch -0.021 0344 -0.387 0.087 5 0.678 NS
spot -0.077 0320 -0.473 0.718 20 0.550 *
Atlantic menhaden -0.433 1240 -2.110 0.035 2

Atlantic thread herring  -0.699 . . . 1 .

catfishes 0.105 0.541 -0.331 0.173 6 0662 NS
northern puffer 0.125 . . . 1

pigfish -0.151 1762 -2.060 0.045 2 .
American eel 0.045 0370 -0.281 0.124 7 088 *
windowpane -0.301 . . . 1 .

Atlantic spadefish 0.096 0.529 -0337 0.318 9 0.170 NS
striped anchovy -0.327 -0.214 -0.441 0.002 3 1.000 *
bay anchovy -0.499 -0.144 -0.854 0542 19 0627 *
feather blenny 0.301 . . . 1 .
hogchoker 0.071 0382 -0241 0392 18 0697 *

239




Appendix 20 (Continued).

Species

blackcheek tonguefish
oyster toadfish
pipefish

southern stingray
inshore lizardfish
silver perch

cusk-eel

smallmouth flounder
gobies

blue crab

-0.179
-0.181
-0.301

0.301
-0.301
-0.440
-0.389

0.088
-0.301
-0.041

UCL

0.188
0.080

0.447
0.023
0.730
5.032
-0.301
0.054

LCL

-0.547
-0.441

-1.050
-0.902
-1.508
-4.860
-0.301
-0.135

240

0.370
0.168

0.091
0.418
0.016
0.303
0.000
0.073

13
12

B WNNOW——

0.253
0.412

-0.500
-0.272

02894

NS
NS

NS
NS
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Appendix 21. Weighted mean catch difference between the R/V Langley and Captain
John Smith, D, for all species caught, over all sizes. Also presented are the upper (UCL)
and lower (LCL) 95% confidence limits of D, variance (s?), the number of sets in which

the species was collected (n), the coefficient of correlation (r) between catches by the two

vessels, and significance of correlation (“*’ = significance at & = 0.05, ‘NS’ = not

significant).

Species ’ D UCL LCL s? n r

summer flounder 0276 0.549 0.003 0.048 5 0307 NS
Atlantic croaker -0.057 0.393 -0.507 0.131 5 0225 NS
weakfish -0.114 0.291 -0.518 0.106 5 0938 *
searobins 0.000 . . . 1

white perch 0.000 3.825 -3.825 0.181 2 . '
spot 0307 0434 0.180 0.010 5 0960 *
Atlantic menhaden -0.276  0.257 -0.809 0.184 5 -0435 NS
American eel 0.259 0.439 0.080 0.005 3 1.000
spotted hake 0.106 0.726 -0.513 0.151 4 -1.000

bay anchovy 0.327 2239 -1.586 0.045 2 .
hogchoker -0.172 0300 -0.645 0.145 5 -0.117 NS
oyster toadfish -0.088 0.488 -0.664 0.131 4 0020 NS
blue crab -0.041 0.036 -0.119 0.004 5 0921 *

241




Appendix 22. Weighted mean catch difference between the R/V Pathfinder and Captain
John Smith, ]3, for all species caught, over all sizes. Also presented are the upper (UCL)
and lower (LCL) 95% confidence limits of ]3, variance (s2), the number of sets in which

the species was collected (n), the coefficient of correlation (r) between catches by the two

vessels, and significance of correlation (‘*’ = significance at & = 0.05, ‘NS’ = not

significant).

Species D UCL LCL ¢ n r

black seabass -0.301 . : . 1 .

summer flounder -0.027 0241 -0.294 0.178 12 -0.393 NS

Atlantic croaker -0.285 -0.081 -0.488 0.287 29 0.534 *

weakfish 0.029 0.185 -0.126. 0226 39 0.170 NS
- searobins -0.301 . . . 1

American shad 0.088 5.032 -4.860 0.303 2

striped bass 0.301 . . . 1 . :

white perch -0.169 0.047 -0.386 0.165 16 -0.673

spot -0.240 -0.067 -0.412 0.272 38 0.455

Atlantic menhaden -0.103  0.148 -0.353 0.237 17 -0.501

catfishes -0.083 0.132 -0.299 0.285 26 -0.067 NS

gizzard shad 2.281 1

sheepshead 0.602 . .- . 1 .

American eel -0.113  0.158 -0.385 0.221 14 -0.012 NS

spotted hake -0.108 0.147 -0.362 0.143 11 0.532 NS

river herrings 0.095 0.554 -0.363 0.136 5 -0939 *

bay anchovy - -0.085 0.158 -0.329 0.255 19 -0.595 *

hogchoker -0.460 -0.140 -0.780 0981 40 -0.136 NS

oyster toadfish -0.121  0.088 -0.329 0375 36 -0.213 NS

fawn cusk-eel 0.301 . . . 1 .

blue crab -0218 -0.114 -0.323 0.107 40 0522 *
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Appendix 23. Number of tows made with historical vessel and gear combinations from
1955 to 1996. When the vessel was not recorded, it was listed as unknown. (These
numbers are subject to change pending extensive error checking of historical data.)

VESSEL 010 033 035 043 068 070 108 TOTAL
Aquarius (AQ) 0 0 0 18 0 0 0 18
W. K. Brooks (BR) 0 71 874 0 0 0 0 945
Fish Hawk (FH) 0 0 0 0 0 279 5834 6113
Investigator (IN) 6 0 28 0 0 0 0 34
old Capt. John Smith (J1) 0 0 0 0 0 1668 0 1668
Judith Ann (JA) 0 0 0 0 0 84 0 84
new Capt. John Smith (JS) 0 122 24 26 4 3765 0 3941
Langley (LA) 463 2395 49 261 76 0 0 3244
Langley II (LN) o 0 0 0 0 37 0 37
Pathfinder (PA) 2546 420 22923 207 100 0 4218
Restless (RE) 0 0 1850 0 0 0 0 1850
Sally Jean (SJ) 0 0O .0 0 0 47 0 47
outboard skiff (SK) 0 0 20 0 0 0 0 20
Three Daughters (TD) 0 0 141 0 0 0 0 141
Virginia Lee (VL) 222 0 0. 0 0 0 0 222
unknown 130 0 0 48 0 12 12 202
TOTAL 3367 3008 3008 1276 287 5992 5846 22784
243




Appendix 24. Steps for converting catches (x) from a particular gear/vessel combination
(GR/VS) to the current combination of gear 108 and the Fish Hawk (108/FH). Vessel
codes and dimensions, if known, are given in Appendix 1.

X"(Grivs) = 10810(XGrvs) * 1)
X (1087m) = X (GRIVS) -D

X (1og/FH) = 107 - 1 |
where D is the conversion factor for a particular comparison, and length if necessary.

Conversions assume J1 =J8S, so vessel comparisons for PA~J1 (from Pathfinder to old
Captain John Smith), and LA-J1 are compatible with JS-FH. No conversions are
available for some vessels, so they are assumed equivalent to the Fish Hawk.

original GR/VS
010/PA D = [D(g19-108) * Dpa-11) * D(1s-Fipyl
010/LA D =[D(910-108) + DLa-11) ¥ Dys-Fr)
O].ONL,IN D= [D(OIO"IOS)] (assume V0L=IN= FH)

D(010-108) = [D(010-043) + D(043-108)] may be used for
tow durations of 5 minutes

033/PA D =[D(g33-108) * Dpa-11) * Dys-Frpy)
033/LA D = [D(g33-108) * Da-1) * Dys-rul
033/IS D = [D(¢33-108) * Dys-Fh)

033/BR D= [D(033-108)] (assume BR = FH)

(assume BR=RE =IN=JS =SK =TD =FH)
035/LA D = [D(035-033) + D(033-108) * Dr.a-11) * Dys-rap)
035/PA = [Dy035-033) * D(033-108) + D(pa-11) + Dyys-rh)
Conversions of bay anchovy catches from gear 035 to gear 033 probably should
use the Langley vessel correction, since that vessel was used more often with gear
033 in the historical data. When the Pathfinder was used with gear 035, the
Pathfinder conversion should be used to convert from that vessel.

043/PA D = [Dg43-108) + Dpa-11) + D(is-Fm))

043/LA D =[D(p43-108) * Da-1) + Dys-rh)

043/JS D = [D(g43-108) * Dys-Fapl

043/AQ D= [D(043-—108)] (assume AQ = FH)

assume gear 068 = 070

070/PA D = [D(g70-108) * Dpa-11) + D(ss-Frp)]

070/LA D = [D(70-108) * DLa-1) * Dys-rn)

070/J8,J1 D = [D970-108) * Dys-Fr)]

O70/FH,JA,SJ,LN D= [D(070"108)] (assume JA=SJ=LN= FH)
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