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Key and sample collection summary of the VIMS Trawl Survey, 1955-1993. Codes are on
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Table 2A. Key and sample

System: CL
JA
MB
PO
RA
YK
OT includes: -

Vessel; BR
FH
JS
y LA
PA
RE
. VL. .
OT includes:

Gear Code: 010
033
043
30’ Gears 068
- 070
108

OT includes 3

Tow Type:

collection summary of the VIMS Trawl Survey, 1955-1993.

KEY

Lower Chesapeake Bay (Virginia Portion)
James River

Mobjack Bay

Potomac River

Rappahannock River

York River

Atlantic Ocean (AT) - 1971, 78-79
Piankatank (PK) - 1970-71

W.X. Brooks

Fish Hawk

Captain John Smith

Langley

Pathfinder

Restless

Virginia Lee

Aquarius (AQ) - 1978, Investigator (IN) - 1970
Judith Ann (JA) - 1981, Langley IT (LN) - 1985

Sally Jean (SI) - 1981, Qutboard Skiff (SK) - 1970-71
Three Daughters (TD) - 1978

Unlined, no tickler chain, 30’ bridle, 48"x22" otter board doors
Lined, no tickler chain, 30’ bridle, 48"x22" doors

Unlined, tickler chain, 30 bridle, 48"x22" doors

Lined, tickler chain, 30’ bridle, 54"x24" otter board doors
Lined, tickler chain, 60 bridle, 54"x24" doors

Lined, tickler chain, 60’ bridle, metal china-v doors
configurations of 16 foot nets,

Gearcode 035: Lined, no tickler chain. Main Gear used
Gearcode 009: Unlined, no tickler chain. 19 samples in 1972,
Gearcode 067: Lined, w/ tickler chain. 60 samples in 1982-83,

OT is tow duration in minutes for those not listed.

DIS is distance rather than duration. Always 0.25 nautical miles.

STTYPE:  Station Type,

Fixed (F) or Random (R)

All Codes found on table are in Wojcik and Van Engel, 1988. Appendices A - C.
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30-ft. unlined semi-balloon otter trawl (VIMS gearcode 010, Table 2 ). This Ichthyology-
Crustaceology Bay-River program continued through August 1972, sharing tunding
responsibilities with a striped bass tagging study beginning in 1967. This striped bass program
also used a 16 ft. version of the gear (VIMS gearcode 035, Table 2) on the Mobjack Bay and
Piankatank River starting July 1970. Although both the Ichthyology and Crustaceology
Departments participated in these surveys jointly, and protocol were identical, collection numbers
and data management were separate for both the crustacean and finfish samples. In 1973, the
Crustaceology and Ichthyology Departments began independent surveys. The blue crab group
began using an unlined 30 ft. trawl net with attached tickler chain (VIMS gearcode 043, Table 2).
The chain was previously shown to increase blue crab catches (Chittenden and Van Engel, 1972).
The fixed tributary stations established in 1955 were maintained, often performing a replicate tow,
opposite in direction from the first, at selected stations. In addition to lengths and numbers of blue
crabs, fish species were also enumerated and sometimes measured. These data have recently been
examined for the years 1973 to 1978, and incorporated into the historical trawl survey finfish

datasets.

During this same period, the Ichthyology Department was performing a variety of surveys with
different levels of intensity and sampling methodology. The monthly striped bass survey
continued methods previously used until 1973. The success of the smaller gear on the Mobjack
Bay and Piankatank River prompted a random stratified survey of the York River beginning in July
1971. By June 1973, the Ichthyology Department had random stratified surveys on all tributaries
as well as the mainstem Bay. Both a 30 ft. trawl net (VIMS gearcode 033, Table 2) and a 16 ft.
version (VIMS gearcode 035, Table 2) were used. Due to the intensity of this program, sampling
was changed from monthly to semi-annually, similar in design to that used by the National Marine
Fisheries Service (NMFS) Groundfish Survey. Sampling was performed during the winter
(January to February) and again in June or July. In shallow waters (<3 m) the 16 ft. trawl net was
used, while the 30 ft. version was used in deeper strata. Although labor intensive with a very large
spatial coverage, the temporal frame was extremely limited, often missing abundance trends of the
migratory species common to the Chesapeake estuary system. In May 1979, the two Departments
coordinated efforts once again with two gears (VIMS gearcode 033 and 068, Table 2) dominating
sampling that year. The 30 ft. lined net with a tickler chain (VIMS gearcode 068, Table 2) was
used predominately for fixed tributary station sampling (May to November), and the 30 ft. unlined
gear (VIMS gearcode 033, Table 2) for random and Bay sampling (December to April). By 1982
sampling was drastically cut with collections coming exclusively from the R/V Captain John
Smith utilizing a 30 ft. lined net with attached tickler chain (VIMS gearcode 070, Table 2). The
traditional tributary fixed stations were continued with a monthly schedule until 1988.

Beginning in January of that year, a CBSAC-funded Bay-wide random stratified survey was
established based on depth and latitudinal region (Chittenden, 1989). Sampling methodology
remained constant with the random stratified design in the Bay and the fixed transect of the
tributaries to the present. Changes to the design recently include the purchase of a solely dedicated
trawling platform, R/V Fish Hawk, in August 1990. It replaced the R/V Caprain John Smith in
September 1990, after performing the river survey with side-by-side comparisons. Since the Fish
Hawk is a much smaller vessel, the larger otter board doors were replaced with smaller more
hydrodynamic china-v doors beginning in January 1991 (VIMS Gearcode 108, Table 2). In June
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of 1991, a pilot random stratified survey was begun on the York River in collaboration with the
fixed station survey. Sampling changes and history are summarized in Table 2 and Figure 24.

Present Survey Design

Field Sampling

All collections are made with a lined 30 ft. (9.14 m) semi-balloon otter trawl (38.1 mm
stretched mesh, 6.35 mm cod liner) and towed along the bottom for a period of five minutes during
daylight hours. No effort is made to consistently trawl with or against the tidal flow since wind is
often a more important factor. However, tows are made parallel to isobaths at constant depth.
Catches are sorted to species, enumerated and individual lengths recorded. Relevant hydrographic
and atmospheric parameters including depth, salinity, temperature and dissolved oxygen are
recorded with each collection. Details of sampling protocols and specific collection information

have been summarized in the annual data report series and annual reports to the funding agency
(Geer et al., 1994; Colvocoresses and Geer, 1991).

Sampling is performed monthly using a random stratified sampling design in the mainstem bay
and a fixed transect design in the tributaries. Exceptions include the winter months of January
through March, when very few fish are present in the mainstem waters and only a single cruise in
the bay has begn made since 1991. Stratification in the mainstem bay is based on depth and
latitudinal zones. Trawling sites within strata are selected randomly from the National Ocean
Service's Chesapeake Bay bathymetric grid, a database containing depth records measured or
calculated at 15 cartographic second intervals. Two to four trawling sites are randomly selected for
ez}ch strata each month, the number chosen varying seasonally according to observed changes in
distribution, with sampling intensity being highest in the most heavily utilized strata.

Sampling in the tributaries is performed at fixed sites located in the river channels and spaced at
approximately five mile intervals from the river mouths up to approximately the freshwater
mter.face in each system. These stations have been sampled on a monthly basis almost
contmuous}y since 1980 with the present sampling gear, and were previously used in monthly
surveys using an unlined 30 ft. trawl beginning in the mid-1950s (York River) or early-1960s
d ames and Rappahannock Rivers) through 1972. During 1973 to 1979 these locations were not
occupied by the Ichthyology Department, however the Crustaceology Department routinely
s‘ampled 'the locations from May to November enumerating fish species caught. Areal weightings
for the tnbgtaries were assigned by dividing each river into two approximately equal length "strata"
and assuming that the stations in each strata are representative of the channel areas in those reaches.
In general, the channel areas were arbitrarily considered to be those areas greater than 12 ft. deep.

The exception was the lower Rappahannock, where the fixed stations were referred only to depths
greater than 30 ft.

; .It may be preferable that the mainstem and tributaries be monitored using the same sampling
Aelf}llgn, and the random stratified design offers numerous advantages over the fixed station design.
ough a random stratified sampling scheme has been conceptually developed for the tributaries,
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comparability of results with those of the fixed station surveys must first be established in order to
assure continuity with the historical data set. To that end, a pilot random stratified design survey in
one of the Virginia tributaries (the York system, for logistical reasons) was initiated in 1991 and is
being conducted in a parallel manner with the fixed transect survey. Gear and sampling protocol
are identical. These data are presently being evaluated as to the need for further parailel sampling
before initiating a design to incorporate the fixed stations into a random stratified design.
Preliminary analysis indicates a good correlation between the deep water strata of the random
stratified design with those stations of the fixed transect (Bonzek, per. comm.).

Juvenile Index Computations

Measuring the abundance of migratory species (as are many of the key target species in this
project) presents special difficulties, particularly if the timing and duration of migratory behavior is
not constant from year to year. Ideally, the abundance of a juvenile finfish population should be
measured at that point when it is most fully recruited to the nursery area being monitored.
However, in practicality this can only be accomplished if the time of maximal abundance and size
of recruitment to the gear can be predicted (and surveys timed accordingly), or surveys can be
conducted on such an intense periodicity over the season of potential maximal abundance as to be
certain of reasonable temporal coincidence. Neither of these two approaches is possible in the
present case. The period of recruitable maximal abundance and the scope of the area being
surveyed has f)roved to be variable between years within species. Couple this with the multi-
specific monitoring objectives, precludes temporally intense surveys in the face of finite resources.

Juvenile index calculations are performed by first separating the young-of-the-year (y-o-y)
from the older components. This is performed by plotting monthly length frequency information
and arbitrarily selecting monthly cutoff values. These values are checked against published
literature. Once the age components are created, monthly catch rates are map-plotted and strata-
specific abundances and occurrence rates calculated. Numbers of individuals caught are
10garithmically transformed (In(n+1)) prior to abundance calculations and results then back-
transformed to the geometric means. Plots and data matrices are then examined for the area-time
combinations which appear to provide the best basis for juvenile index calculations. Using this
approach it has been possible to identify three or four month periods which consistently capture the
months of highest abundance for the species thus far examined (Table 3).

After area-time combinations are selected, annual juvenile indices are calculated as the weighted
geometric mean catch per tow. Strata-specific means and variances are calculated and then
combined, weighting by stratum areas according to the formulae supplied by Cochran (1977). A
more detailed description of these calculations is provided in Colvocoresses and Geer (1991), and
Geer et al. 1994).

Database Management

o All field data is collected with a small laptop computer (8088 or 80286 processor). Catch
Intormation is directly entered into the database by use of electronic measuring boards. These
boards allow field crews to record all specific catch information for each station, having it stored
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in the database as well as providing a hardcopy printout. Monthly sampling results in nearly
10,000 length samples, which are almost always completely recorded during the course of a
sampling day. This has allowed for increase error checking, resulting in fewer discrepancies in the

database.

The process for each month's sampling begins with the initialization of a database shell for
each anticipated day's work. This information is transferred to the laptop computer and placed
aboard the ship. Communication between the measuring boards and the computer are checked. At
the beginning of each day's sampling, an empty database is opened and the necessary cruise,
station, and crew information is recorded. The laptop is then secured and all further information is
recorded directly from the fish boards. After sampling is completed, the database is closed and
copied to a disk with a brief log file describing the day's activities. In the lab, the files are
uploaded on the Fisheries Network. Station, hydrographic, atmospheric, and any unmeasured fish
are entered into the database. The database is then converted to an ASCII file and SAS error
checking programs are run, providing a summary of the day's species composition, station,
hydrographic, atmospheric, and cruise information. The summary is checked and errors are
corrected, repeating this process until the data is clean.

After completion, the Fisheries Data Management Unit perform second level error checking,
then incorporate the data into the historical SAS database. Routine and ad hoc programs are run on
the data providing summaries and analyses as requested. This entire process can be completed in
one day but routinely involves two to three weeks.

Future plans for database management involve examining relational database systems,
providing ship-board real time analysis of data, and moving to a client/server based system.
Programs have been written that will allow individuals to select the type of information and output
they require simply by answering several questions. The advantage of this type of programming is
it allows persons not familiar with the database structure or the programming language of SAS, to
create custom output without taking up valuable time of the database managers.

Results

Figures 25 to 27 show the indices for several species of concern. At present, values are only
reported back to 1979 because different gears and methodologies previously used, and all
comparisons studies are not complete at this time. The graphs show weighted geometric mean
catch per trawl both for the tributaries only and the combined bay-river values beginning in 1988.
For most species the two complement each other well. Spot have fluctuated considerably over the
years with near record lows recorded recently. This might be due to variations in prevailing wind
direction and timing during spawning and larval transport (Bodolus, 1994). The Atlantic croaker
has proven problematic due to its protracted spawning period. Certain year's distribution of y-o-y
is concentrated only in the tributaries, while in some recent years the Bay has shown to be quite
productive. However, until this can be further examined, the spatial component of the index will
remain the river strata. Weakfish is one species that shows significant disagreement between the
river and the Bay-river indices. Summer flounder, atter being at high values in 1990 and 1991,
have declined to near record lows in 1993. The black seabass spatial component is primarily the
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Figure

25. VIMS juvenile finfish stock assessment for spot, Atlantic croaker, weakfish,

We

summer flounder and black seabass.
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Figure 26. VIMS juvenile finfish stock assessment for northern puffer, silver perch, white
perch, striped bass and blue crab.
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Weighted Geometric Mean per Trawl

Figure 27. VIMS juvenile finfish stock assessment for white catfish, channel catfish and scup.
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mainstem bay, with the lower James the lone river strata. As a result, values prior to 1988 are
questionable due to the limited sample size. The temporal frame is toward the end of the biological
year (May - July), resulting in index values from animals spawned the prior year. Northern puffer
is only collected in the mainstem Bay and has been in decline. Silver perch utilize all strata with
peak abundances usually occurring in the lower York River. White perch is a species which the
gear’ captures across several year classes. A y-o-y and age 1+ indices are generated from the
upper river stratum during winter months. The lack of any type of relationship between the y-o-y
values and those of the older component suggest several year classes are being captured. In fact,
recently otolith aged specimens were found to be upwards of twelve years. The striped bass
values are also from the upper river strata and were near historic highs in 1993. The blue crab
values for recruits and juveniles are based upon all river strata for their spatial component.
Although on the decline in recent years, there have been periods of comparably low values (1984-
1988).

Gear Calibration_Studies

The second objective of this project is to examine the older datasets and compare them to that
presently being performed. As a result we have performed various gear comparisons the past
several years in an attempt to provide some type of continuous online database, and thus make the
dataset a useable 40 year file. We were slowed in this work by the acquisition of the Fish Hawk
and following trawl door change. Vessel comparisons revealed no significant differences in target
species, while the door comparisons provided differences for several species. After those
comparisons were completed other major stanzas of the program have begun to be examined.
Data are analyzed by combining the replicate tows for each gear at a location then log transtorming
in a similar fashion as for index calculations. Paired t-tests were performed on both the total catch
of a species and the y-o-y component. If a significant difference was found the resultant
regression formula was applied to the data. This formula would later be applied to catch
information of the related stanza (gear). A first attempt at providing a 40 year index of abundance
involved only the fixed river stations, and only the major gear used during a given stanza (all 16ft.
gears, random stations, and semi-annual sampling was removed prior to analysis) The resulting
indices for spot and summer flounder are shown in Figure 28. Comparisons for gear code 043
have not yet been performed. These values should be considered extremely provisional until
further and more detailed analyses can be applied.

Integration _with_Other_ Surveys

There have been only limited attempts to compare the VIMS trawl survey data to other surveys
and data sets. A relationship between the trawl survey York River blue crab catch and the
subsequent commercial dredge fishery landings produced the following statistical relationship:

-0. A . .
C =0.4582(A)e [-0.0176( )]; where C = dredge fishery landings, A = trawl survey abundance

r2 = 0.80, P < 0.0005.
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Figure 28. Gear conversions for VIMS juvenile indices.
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This Ricker stock-recruit model has been used in management decisions since first published in
1990 (Lipcius and Van Engel, 1990).

Attempts at integrating finfish species have involved the VIMS beach seine survey (July -
September) and trawl survey data from December to February. Correlations were found for both
y-0-y striped bass and white perch (Geer et al., 1994). This information provides an indicator of
year class strength for trawl survey data, and also supports the validity of data collected on both
surveys. Recent attempts at comparing trawl data to commercial and recreational landings of
important sciaenid species has shown mixed resuits. Atlantic croaker had a strong correlation
between the trawl survey index and Virginia's haul seine landings lagged two years. Similar
results were found with recreational landings for both croaker and spot (Kline and Speir, 1993).
Other relationships include a strong correlation with the VIMS® juvenile index and the Northeast
Fishery Science Center’s virtual population analysis for summer flounder; and larval recruitment
and juvenile indices (Norcross, 1983; Bodolus, 1994).
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