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CINTRODUCTION

T g

“This year marks the 40th anniversary of the

" Wirginia Institute of Marine Science’s (VIMS) Juve-
nile Fish and Blue Crab Trawl Survey (commonly
called the “Trawl Survey”). Since 1955, Department

- of Fisheries Science staff have monitored the abun-
dance of young fish in the Virginia portion of Chesa-

_ peaii_e Bay and its threc major tributaries. By estimat-
.‘ing the number of young fish, VIMS scientists can :

give fishery managers an estimate of the relative.size

_of the population available to ﬁshermen SOME YEars
later.

_ Currently, the survey samplés waters from the

- mouth of the Chesapeake Bay up to the freshwater
interface of the James, York, and Rappahannock
Rivers. Samples from about 60 stations are collected
every month of the year from-the 28-foot research
vessel Fivh Hawk. At each station, a 30 foot wide
shrimp trawl is towed for five minutes; Once on
board, the catch is sorted by species, the number of
fish of each species is counted, and a large propor-
tion of the fish are measured. Each month, 20 to 50
thousand fish, crabs, and other invertebrates are
processed. About 70 species are commaonly caught,
Eh'ough 223 have been identified over the last 40.
years, including several not pr(,wousiy collected in
the Chesapeake Bay.

‘The régularly scheduled nature of the survey
provides an opportunity for other-researchers to
collect samples and conduct related research. Nu-
me'rous student master’s theses, doctoral disserta-
tions, research reports, and scholarly papers have
been writien as a result of work from the VIMS Trawl
Survey,

!

) In April 1955, the survey began with a serles of
- stations sampled in the mid-river channel, at approxl-

mately five mile intervals, from the mouth of the York
*_ River up to West Point (where the York splits into the

Pamunkey and the Mattapom Rivers). Stations were
sampled irregularly for the rest of that year. Since’
April 1956, these stations have been sampled almost
continuocusly, at least for the months of April through

‘November. Two or three stations in the lower part of |

the Chesapeake Bay, in the deep waters of the
Chesapeake Channel, were also regularly sampled for
several years, along with samples furthu' up into the
Pamunkey River. -

In 1962 sampling of stations on the -
Rappahannock River commenccd (though somewhat
* irregularly), and in 1964, stations on the James River
~ were added. During some periods, samples were

YIS

taken from the Potomac River, Mobjack Bay, and
several smaller tributaries. Sporadically, the Chesa-
peake Bay was sampled semi-annually until in 1988

regular sampling of the entire Vlrglma portion of the o 571

Chesapeake Bay beg#hn.

Funding sources, and therefore the survey goals
and methods, have changed several times over forty
years. At times the primary target species have been

sciaenids (spot, croaker; weakfish), anadromous

species (shad river herring, siriped bass, white
perch), and blue crabs. During some years, general

monitoring has been the focus. ) \

"The trawl gear has been modified several times, .
affecting the size of fish captured and the relative
species composition of the catch. Originally, the gear
did not-have a-small mesh liner so smaller species
such as bay anchovy, and small individuals of other
species were not caught. The liner was added in
1973. In 1979, a “tickler chain,” which stirs up and

" increases the catch of bottom-dwelling species (such.

as blue crabs and flatfish}, was added. 'Bhe gear has

been essentially unchanged since then, except that

the “doors” (wings which pull the mouth of the net
open as it travels through the water) were changed in

.1991. This change did not mgmﬁcfmﬂy alter the

catch. Recently, extensive sampling has been done .
using these various gear configurations to standardize
the catch rate associated with each gear combination.

s

The current primary goal of the survey is to

“develop “indices of abundance” for a number of

recreationally, commercially, and otherwise ecologi-
cally important spectes These indices measure the
relative size of each “year class” (see Glossary on’

"page 7) for eacl‘ftaﬁ‘gei species. Calculation of the
‘index is basically an average catch-per-tow computa-

tion, after the data are statistically treated to mini-
mize the effect of extremely high and low catches.

Most species targeted by this survey are availdble

“to the survey nets for a limited amount of time .

during the year because of seasonal abundance.
Furthér, many species have a limited-geographic
range within the Bay and its tributaries. For cach
species then, only the three or four monthis of -
highest abundance are used in computation of the

‘index, and only | the areas in-which each species is

most plentiful are included for the index. For some
species this is-all river and Bay segments, for others
only the Bay or subsections of the Bay are used, and
for still others, only the rivers or river segments are
used. ‘

For most target species, individuals become

“susceptible to, or can be caught by, the survey nets
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several months after hatching, when they are referred Thar

 to as Age 0 or “juvenile” fish. Some species are also.
- (or exclusively) caught as older individuals. For some

species this group of older fish is only one year class
and for other species it is several. Indices are also
calculated for these older groups. Where these - .
indices clearly represent only one year class they are
Iabeled as “Age 17; where they include several year -
classes they are referred to as “Age 1+.”

The utility of juvenile indices is that they provide
. asnapshot of the size of each year class and can be-

“used to forecast the relative number of adult fish one.
to several years later. When combined with other
urveys ‘which sample adult fish, a.comprehensive
plcture of the relative condition ofa fish populatlon
complled Indecd, the VIMS Trawl Survey is
Just one element of 2 VIMS comprehensive fish
momtormg' program-w 1ch inclides bedch seine
. surveys fargermg smped bass; white perch; and
~ bliiefish; surveys which: sample juvemle shad much
furr_her upriver than’ the Trawl Survey; and pound net
and gl]l net surveys, Wthh sample adult fish of several ’
~ species. - Because most of these species are migratory,

- the VIMS surveys are elements of multistate monitor-
- ing efforts. which support interstate ﬁshery manage-
- ment plans. it

s Hanpiwe

" Every month, scientists working on the VIMS
“Juvenile Fish and Blue Crab Traw! Survey-handle 20 -
to 50 thousand fish. Twenty to thirty percent (forty-
to fifty percent of fish other than bay anchovy) .of
these fish are individually measured. How does all of*
that data make its way into the historical data base?

s Unnl 1987, one scientist would measure a fish,
call out its length while another person would record
the data, Later, someone ¢lse would enter the data
into a computer data base. Usually, most fish would
have to be preserved in the field, brought back to the

~lab, and then processed. So much effort was required
gathering and entering-data that there was little time
for subsequent analyses.

In 1988, two years of development work came to
fruition. when use of electronic fish measuring boards
“began in the field.” These boards.are connected to a-
computer running a data base program. As each fish
is placed on the board, the operator touches a
magnetic wand to the end of the fish’s tail, and the
length is electronically recorded. Using these
devices, almost all data are now entered directly in a
computer data base, on board the research vessel,
‘and few fish are ever brought back to the lab. Daia
are available for analysis within a couple of days of
the field work: - ;

o _, . BumveEy

RESULTS

' The attached
graphs give survey
results for the past
15 years for 28
species. Data for

- the years prior to
1979 are not
presented because
we are curtently .
evaluating conver-
sion factors to
standardize the

" various gear
modifications
which were de-
scribed earlier.

Reseorcher using
eleciropic fish mevsur-
ing board. See “Data
Handling™ section for
more defetls.




The horizontal axis for ei(:h 'gra;p'h ;'ep'rESénts the

“year class” year for that species.  For some species,
we measure year class strength in the calendar year
following the year of hatching; therefore, there is no
1994 data for those species.

Fach page of graphs represents a related group of -~

. species.” In some cases the grouping is taxonomic, in
. others it is ecological. :

Indices for Atlantic croaker {Micropogonias
“undulatus), striped bass (Morone saxatilis), alewife
(Alosa pseudoharengus), and. American shad (Alosa
sapidissima) are based on only river samples and are
presented for only one year class. Computations for
. windowpane {Scophthalmus aquosus), smallmeuth
flounder (Etropus microstomus), striped anchovy
. {(Anchoa hepsetus), Atlantic silverside (Menidia .
. menidia), scup (gtenotomus chrysops), butterfish
A Peprilus triacanthus), harvestfish (Peprilus alepzdotus)
northern puffer (Sphoervides maculatus), inshore
lizardfish (Synodus foetens), and northern searobin
{Prionotus carolinus) aré based on only Chesapeake -
Bay samples s6 only one index is presented and with
data only from 1988 to the present,

For some species more than one lndex is bhOWIl
There are three situations where this occms

=’ For spot (I_ewstomus xanthurus), weakﬁsh
( Cynoscion regalis), silver perch (Bairdiella
chrysouwra), summer flounder or fluke (Paralichihys
dentatus), bay anchovy (Anchoa mitchilli), spotted
hake (Urophycis Tegm) and black seabass.
( Centropmistis striata), the most reliable index is”

based ou both Chesapeake Bay and river samples.

However, since the Bay stations have only been

- regularly sampled under. the present format since .

1988, a “Rivers Only” index is also presented in
- _order to give the longest possible view of the data

o For blackcheek tonguefish (Symphums p[agmm)
* hogchoker (Tiinectes maculatus}, channel catfish
(Irmlurus punciatus), white catfish (felalwrus catusy,
“Dblue’ catfish (Ietahurus furcatus), and white perch
(Momne americana), both Age 0 and Age 1(+)
indices are shown.

e For blue crabs; both an index for “juvenile” (up to
about 65mm or 214"} crabs which will enter the
fishery several months later, and one for *recruits”
(those either just under or already at legal 51ze)
are presented.

The methods we use to calculate 1nd1ces of
abundance from the VIMS Trawl Survey data sets are-
constantly under review. The “cut-off lengths” used
to separate young-of-year from older fish, along with

- the geographic and temporal data limits used for

-each species, may change as more study is-done.

-

H

. / .-
Therefore, though we are confident that any trends
s¢en In the abungdance graphs are real, the actual

index-of abundance values may change somewhat as

our methods are 1mproved ,
B b

@RLM EMM}LY

SPOT - ' :
" The number of juvenile spot caught in Trawl
Survey nets remained low for the fourth year in
‘w3 TOW. ' ‘ :

- ATLANTIC CROAKER - :
The abundance of this species in Chesapeake Bay *
is highly dependent upon survival of winter
temperatares. In 1994, this species continued at
a moderate level, well below the level of three.
“dominant” year classes in 1984, 1985, and 1989.

[}

V‘Jff\,}@mﬁ : :
This species has been the sub_]ect of major

"interstate concern and management over the past
several years.” After maintaining relatively

" successful levels of reproduction in the Bay
region for several years, the index for this species
declined to very low levels in 1994, -

SILVER PERCH -
This species is not terriﬁcalij‘/ abundant in the

© Bay in general or in the survey nets, but enough

- are caught to compute a meaningful index, The
index for silver perch remairied l'qw compared to
the very abundant year of 1990.

Sumser FLoul INDER -
- After two dismal, year classes, the index for 1994
recovered to.the moderately successful levels of
1990 and 1991 but remained well below the
‘healthy levels of the early 1980s.

BLACKCHERK TONGUERISH -
This species is too small to be of commercial or
recreational importance, but is very abundant in
our survey nets. The young-of-the-year index
declined for the second straight year and remains
low compared to the mid- 1980s. The Age 1 -

" index; which for this species probably contains -
one year,old fish only, also declmed to a very low
fevel. .

HOCCHOKER - , ,
Though this species may be almost unkngwn to
many fishermen, it is typically the second most

-abundant species in the survey (after bay an-
chovy). It is the only “sole” species in the Chesa-
peake Bayregion and is abundant from the Bay

5
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mouth all the way to the freshwater interface. © ALEWITE ANTY /_tﬂ\g;;;{ TR L}.‘PT‘
Both the Age 0 and Age 1 (the Age 1.index
represents mostly one year old fish only) 1nd1CCS B
were down compared to previous years but were
at moderate levels. ‘

.The nursery area for these speaes is generally
further upriver than the Trawl Survey typically
samples. Other VIMS surveys provide better

“measures of the reproductive success than does
the Trawl Survey. Trawl Survey data are pre- -
sented here for mformatlonal and comparatwe
purposes

WINDOWERANE AND SMALLMGUTH FLOUNDER -
Judging only from juvenile indices, these popula- ~
tions seem relatively healthy. With only a seven .
year data string, however; there i is little historical T ;_e: Nini s
context with which to compare recent indices.

,ﬁ

Hav ANCHOVY, 5 VY AN M ADITIC

N Btm {‘mn

.. . SILVERSIDE - ) :
iffﬂ,J B CPAi - _ ' _ All three of these species, at the base of the food
web, seem to be in relatlve}y healthy states.

\

The size categorles which w we use to define
juvemle and “recruit” size classes, as well as the
appropriate time frame, for this most important
" species are under rigorous review, There is no BeUp -
_ doubt, however, that there has been a serious
- decline over the last few years in the pre ﬁshery
sized indices.

The age structure of the ﬁsh we catch of this
species is presently under review. Previously
believed to be Age 1 fish, data from other agen-
cies on the east coast indicate the fish to be

_ i young-of-year, Otoliths (a small bone w1th1n the
t:‘f%ANN?L i gz 35 AND TR CAT 3<J'3T_{ - .- inner ear) have been collected frem fish cap-
tured in our trawl net and our index will be
defined based on those results. The index for
scup was essentlaﬂy unchanged a&measured in’
1994.

{ATFIET o R

All of the catfish species are freshwater fish which -

are able to tolerate low levels of salinity and

therefore overlap with the geographical coverage

of the survey. The “Age 1 +” categories of all of '

the catfish species include several year classes. - "'% UTTREREFISE AND
Both channel catfish and white catfish showed : -
modérate increases in the young-of-year indices
in 1993 (as measured in early 1994).

Ik
" Both of these closely related species seem (o be
experiencing multi- -year declines, but there is
little historical context in WhICh to place our
Brue O .AL 2y fbH -~ o : recent indices. . .

The aggressive and fast-growing species was .. -

introduced to Virginia about 25 ' “ifﬂiib?‘agum Co. .
introduced to Virginia abou cars ago, - ‘

) - ¢ to virgl . ¥ §% . Itis hard to define a trend in the timeline for this
Judging from the almost steadily increasing o o .

_ juvenile and age 1 + indices, this speciesis. - species. - .- . .
_ o establishing itself as a permanent re51dent in ' ‘ -
= o Virgmla : A o
e Freees ' CK SEABASS
SNADROML %_J SR IEH

juvemle recruitment of this hlghly sought after :
S’E.R{P'E: 5 BAsS - ) R " species seemed to continue a trend of bouncmg

'All'evidence points to a well recovering popula- around a stable average value

tion for this most highly prized species. The 1994 ' ,q SRTHERN {*{ ;
- Trawl Survey data, which measured the 1993 year
* class, eonfirmed a year of excellent reproduction
 as also measured several months earlier by the
VIMS Siriped Batss Beach Seine Survey.

'?1\

5 £

SHORE L biftt\D ’SH

PIORTHERN SEAROBIN -

Though there is little historical context, these
species seemed to all be at low levels of juvenile -
recruitment over the past several years. *

WEITE PRRCH - ' -
The 1998 year class, as measured by thlS SUrvey,
~was also quite sueceSSful The Age 1+ index for
this species contains several 3 year classes.




. Q SLOSSARY g

N -

Yo ( lass - Most fish specws reproduce only during a
relatively short (one to two month) pcnod each year.
That period is different for each species. Fisheries

scientists refer to all of the fish of any spectes hatched

during one annual spawning period as a year class.
For mathematical purposes, fishery analysts often '
treat the population as if all fish were hatched on one
day. ' ‘
' ) . , S
Juwenile - Strictly speaking, a juvenile is any fish which
“is notyet sexually mature. In the context of this type
-of fish Survey, however, it-is most often used inter- -
changeably with young-of-year. E

Index - A relative measure of the size of a population ,
or sub-unit of the population, such as a year class. It
is usually measured as number (or weight) of fish
caught per standard unit of fishing effort. In the case
of this survey, it is the number of fish caught per 5-

- minute trawl tow (with statistical treatment to reduce

the effect of high and low catches).

" Hecrusiment - This term has several meanings in fishery
science: One definition is the size at which a fish is
eligible to be legally caught.” Another is the size.at

- which a fish becomes susceptible to a particular -
ﬁsh'mg gear. In the context of this report, it refers to
‘the number of juvenile fish which enter the popula-
tion. : :

“Trawd Swrvgy - Much of what fishery scientists’ ‘do

involves using a particular kind of fishing gear to take
regular measurements of abundance for particular
species in a geographic area. The target species
determine the type of gear used, and-hence, (often)
the name of the survey. This survey uses an “otter .
trawl” which is much like the shrimp nets used by -
commercial fishermen in the South Atlantic and Gulf
of Mexico. Gears used in other fish surveys include
haul seines {used in the well known striped bass
surveys in Maryland and Virginia), push nets, pound
nets, and gill nets. Gears used for shellfish surveys .
include dredgesqsuction sampling, tongs, strmgs of
oyster shells, and others.

When species caught in different surveys overlap,
results of the two surveys may be used to verify cach
other. Such is the case with stnped bass in the
Virginia Trawl Survey and Seine Survey which have,
both documented. the recovery of thls hrghly prlzcd

specics.

5

. Young-of- Vear - _All of the fish of a species younger than

one year of age. Usually scientists assigh an arbitrary,

“birth date” to all of the fish of a species hatched over .~

a two or three month period-in one year. The fish’

are then promoted to Age 1 status on that birth date.

.
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™ Numbers in the data table are the index values represented on the g_raph. :
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*  Data prior to 1979 are not presented pendmg comp!etson of gear efﬂcrency studaes
_* Numbers in the data table are the index values represented on the graph.
12 i These indices are provusuonai pending literature review and aging analysis.
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