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This year zz!arks the 40th anniversary of the
Virginia Institute «f %farina S ieiicc.'s  VIMS! Jiive-
nilc Fish and Blue Crab Trawl Survey  commonly
called thc "Trawl Survey" !. Siiicc 1955, Depart!z!ent
of Fisheries Science-staff have monitored the abun-

dance of young fish in the Virginia portion of Chesa-
pe;ike Bay iind its three major tributaries. By estiiuat-
ing the niimber of v«ung fish, VIMS scientists can
give fishery managers an estimate of' the relative size
of the pc!plllall«11 'iv lil'ihlc' i<'! fisheii<!c'il s«11!e ve izs
later.

 ;urrcnily, the survey saznples waters from th '
z»c!iith of'ilie Cliesapeake 8;iy up to the fresliwater
interface of the James, York, an<1 Rappahannock
Risers. Sazrzpfcs fr«in about 60 stari«us are collected
ever> iii«nth «I the year from the !8-foot research
vessel I'z h H«z .A. At each station, a,'10 foot wide

shrimp trawl is towcd for five niinutcs. Once on
I!«; rd,  lie <;itcli is sorted by species, tlie nuinber of
fish of each species is co»nierl, and a large propor-
ii<ui  !f thc. Ush zir< measured, L;;<eh month, 20 to 50

thousand fisli, crabs, arid «ther inver icibraies are
processed, About 70 species arc commonl! caught,
th«ugh 223 liave been ide»titted over the last 40
years, including several not previously c«llected in
the Chesapeake Bay.

The regularly scheduled nature of the survey
provides an opportunity for other researchers to
collect samples and conduct related research. Nu-
merous student master.'s theses, doctoral disserta-

tions, research reports, and scholarlv papers have
been ivritten as a result of work from the VIMS Trawl

Survey.

! Lie: i !!',''

In April 1955, the survey began with a series of
stations sampled in the mid-river channel, at approxi-
mately five mile intervals, from the mouth of the York
River up to West Point  where the York splits into the
Pamunkey and the Mattaponi Rivers!. Stations were
sampled irregularly for the rest of that year. Since
April 1956, these stations have been sampled almost
continuously, at. least for the inonths i!f April through
November. Two or three stations in the lower part of
the Chesapeake Bav, in the deep waters of the
 ,hesapcake  ;hannel, were aLso regularly sampled for
several years, along wiib saniplcs further up i !to the
Pamunkev River.

In 1962, sampling of-stations on the
Rappahannock River commehccd  though somewhat
irregularly!, and in 1964, stations on the James River
were added. During some periods, samples were

taken froin the Potomac River, Mobjack Bay, and
several smaller tributaries. Sporadically, the Chesa-
peake Bay was sampled seini-anniially until in 1988
regular sampling of the entire Virginia portion of the
 :hesapcake Bav began.

Funding sources, and therefore the siirvey goals
and methods, have changed several times over forty
years. At times the prnnary target species have been
sciaenids  spot, croaker, weakfish!, anadromoiis
species  shad, river herring, striped bass, white
perch!, and blue crabs. Durtng some years, general
monitoring i!as l!ccn the f«cus.

The trasvl gear has been moclified several times,
affecting the size of' fish captured and the relative
species con!position of the catch. OrigiiiaHy, the gear
did not have 6 sniall mesh liner so sinaller species
such as bav anchovv, and small individuals of other

species were not caught. The liner was added in
197'3. In 1979, a "tickler chain," which stirs iip and
increases the catch of bottom-dwelling species  such
as bliie cribs ai!d flatfish!, was adde<f. The gear has
been cssentialfy unchanged since then, except that.
<lie "d<! !is"  wi»gs w4iich pull tlic. rnoutli of tl!c i!et

r
open as it travels throiigh the water! were changed in
1991. '1'his change <lid not significantly alter the
catch. Recently, extensive sariipling has been done
using these various gear configurarions to standardize
the catch rate associated with each gear combination.

SI.' RV I.Y 4 !.k l

The current primary goal of the surv ;y is to
develop "iiidices of abundance' for a number of
recreationally, coniinercially, and otherwise ecologi-
cally important species. These indices measure the
relative size of each "vear class"  sce  'lossary on
page 7! for each target species. Calculation of the
index is basically an average catch-per-tow computa-
tion, after the data pre statistically treated to rnini-
mize the effect of extremely high and low catches.

lVIost species targeted by this survey are available
to the survey nets for a limited amount of time
during the year because of seasonal abundance.
Further, many species have a limited geographic
range within the Bay and its tributaries. For each
species then, only the three or four months of
highest abundance are used in computation of the
in<fex, and «iily the areas in which each species is
most plcntif'ul are inchzdcd for the index, For some
spc'<ies 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
iised.

For most target species, individuals become 1

susceptible to, or can be caught by, the survey nets
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several months after hatching, when they are referred
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
labeled as "Age 1"; where they include several year
classes they are referred to as "Age 1+."

The utility of juvenile indices is that they provide
a snapshot 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
surveys which sample adult fish, a comprehensive
picture of the relative condition of a fish population
can be compiled. Indeed, the VIMS Trawl Survey is
just one element of a VIMS comprehensive fish
inonitoring program which includes beach seine
survevs targeting striped bass, white perch, and
bluefish; surveys which sample juvenile shad much
further upriver rhan the Trawl Survey: anr1 pound net
arid giH net surveys which sample adult fish of several
species, Because most of these species are migratory,
ihe VIMS surveys are elements of multi-state monitor-
ing efforts whicli support interstate fisheiy manage-
ment plans.

Every month, scientists working on the VIMS
Juvenile Fish and Blue Crab Trawl Survey handle 20
to 50 thousand fish. Twenty to thirty percent  forty
to fifty percent;if 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?

Until 1987, one scientist would measure a fish,
call out its length while another person would record
the data, I.mter, someone else would enter the data
into a coinputer data base. IJsually, most fish would
have to be preserved in the field, brought back ro the
lab, and then processed. So much effort was required
gathering and entering data that. there was little time
f'o r 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
I omputer running a data base program, As each fish
is placed on the board, the operator touches a
Inagnetic wand to the end of the fish's tail, and the
leng& is electronically rerrirded. Using these
devices, almost all data are now entered directly >n a
computer data base, on board the research vessel,
and few fish are ever brought back to the lab. Data
are available for analysis within a couple of days of
 he field work.

The attached

graphs give sui vey
results for the past.
15 years for. 28,
spe<ac,! D !ia foi
-ihe VearS prior tO
1979 are not

presented because
we are currently
ev31uatl ng coi'Ive r-
sion factors to

standardize the



The horizontal axis for each graph represents the
"year class" year for that species. For some species,
we measure year class strength in the calendar year
following the !ear of hatching; therefore, there is rlo
1994 data for those species.

Each page of graphs represents a related group of
species. In some cases the grouping is taxononiic, in
orhers it is ecological.

Indices for Atlantic croaker  AficroPogonias
undulatrts!, striped bass  h1orone.saxatilr's!, alewife
 Alosa pseudoharengris!, arid American shad  Alosa
sajriclissima! are based on onlv river samples and are
presented for only onc year class. Coinputati<ins I'or
ssindowpane  Scnphthalrnus aquosus!, smallrnouth
flounder  Etropus microstnmus!, striped anchovy
 Anchoa hepsetus!, Atlantic silverside  Meniclta
menidia!, scup  Stenotnrnus chryscrlis!, butterfish
 PePrihrs triacanthus!, harvestfish  PePrilus alepidotus},
northern puffer �phoeroicles maculatus!, inshore
lizardfish  .Synodusfnetens!, and northern searobin
 I'rionotus carolinus! are based on only Chesapeake
Bay samples so only one index is presented and v ith
data only from 1988 to Llie piesent.

For some species morc than onc index is shown.
There are three situations where this occurs:

Therefore, though we are confident that any trends
seen in the abundance graphs are real,- the actual
index of abundance values may change somewhat as
our methods are improved.

DRI.M FAMII V

The number ol'juvenile spot caught in Trawl
Survey nets remained Iow for the fourt.h year in
a row.

Xr! <92r! I  ,I'I! t! r.i'�

The abundance of this species in Chesapeake Bay
is highly dependent upon sursival of winter
temperatures. In 1994, this species continued at
a moderate Ievel, well below the level of three

"dominant" year classes in 1984, 1985, and 1989,

',i'm!-! sI i�

This species has been the subject of major
interstate concern and management over' the past
several years. After maintaining relatively
successful levels of repnrduction in the Bay
region f' or several years, the index for this species
declined ro verv low levels in 1994.

For spot  Ieiostomus xanthurus!, weakfish
 Cynoscion regalis!, silver perch  BairdieQa
chrysoura!, summer Hounder or fluke  Paralit'hthys
clentatus!, bay anchovy  Anchoa mitchilli!, spotted
hake   Urophycis regia!, and black seabass
 Cwntropristis striata!, the most reliable index is
based oi! both Chesapeake Bay and river samples.
However; since the Bav stations have onlv been
regularly sampled iincler the present format since
1988, a "Rivers Only in<lex is also presented irr
orcler to give thc lorigest possible siew of rhe data.

For blackcheek tonguefish  Symjhurus plagiusa!,
hogchoker   Trinectes maculatus!, channel catfish
 Ictalurus punctatus!, white catfish  Ictalurus catus!,
blue catfish  Ictalurus furcatus!, and white perch
 Afororre americarra!, both Age 0 and'Age I  +!
r'ndices are shown.

~ For blue crabs, both an index for "juvenile"  up to
about b5mrn or 2K"! crabs which wr'll enter the
fishery several mon!!is later, and onc for "recruits"
 those either just under or already at legal size!
are presented.

The methods we use to calculate indices s>f
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.

This species is not terrifically 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 remained low compared to
the very abundant year of 1990.

After two dismal year classes, the index f<>r 1994
recovered to the moderately successful levels of
1990 and 1991, but remained well below the
healthy levels of the early 1980s,

Ihl o Iir.I Ir I h I r >%I.I I! Isf!-

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 rnid- 1980s. The Age I
inclex, which for this species probably contains
one year o]d fish only, also declined to a very low
level.

Though this species may be almost unknown to
niany 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 Bay region and is abundant from the Bay



mouth all the way to the freshwater interface.
Both the Age 0 and Agc I  thc Agc 1 iiidex
represents mostly one year old fish only! indices
were down compared to Previous years but were
at moderate levels.

Ih I!;L! !u I'A.s!E A!, I! SNIAI I NI !!. I I I 1' I  !I ! I! I k-

Juclging cmly from juvenile indices, Iliese popula-
tions seem relatively healthy. With only a seven
year data string, however, there is little historical
context with which ti! ci!mpare rcceiit indices.

BL.I:I:. CRAB
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The size categories which we use to define
"juvenile" and "recruit" size classes, as well as the
appropriate time frame, for this most important
species are under rigorous review, There is no
doubt, however, that there has been a serious
decline over the last few years in the pre-lishery
sized indices.

CATI ISH
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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 i~elude several year classes,
Both channel catfish and white catfish showed

moderate increases in the young-of-year indices
in 1999  as measured in early 1994!.

BI I I   ~ K I I.I!II-

The aggressive and fast-growing species was
introduced to Virginia about 25 years ago.
Judging from the almost steadily increasing
jui enile and age I + indices, this species is
establishing itself as a permanent resident in
Virginia.

ANADROMOUS FISH

SIRIPEL! B.'6S-

All evidence points to a well recovering popula-
tion for this most highly prized species. The 1994
Trawl Survey data, which measured the 1995 year
class, confirmed a year of excellent reproduction
as also measured several inonths earlier by the
VIMS Striped Bass Beach Seine Survey.

EVIIILE PEkCII-

The 1995 year class, as measured by this survey,
was also quite successM, The Age 1+ index for
this species contains several year classes.

. K l. I " .! I I i X!! . 4 X I I k I! i N . ! H i I I

The nursery area fi!r tliese sp«ries is generally
further upriver than the Trawl Survey typically
saiilplcs, Other VIMS surv«vs pr'ovide better
measiires of  he reproductive siiccess than does
the Trawl Survey. '1'rawl Survey data are pre-
sented here for iiiI'ormatioiial and comparative
piirposcs,

FOR 4 .'E FIS11
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All three of these species, at tlie base of the food
web, seem to be in relatively healthy states.

C !ASTAL SP I II:.S

The age structure of' the fish we catch of this
species is presently under rcvicw. Preri<!usly
believed to be Age 1 fish, data from other agen-
cies on the east coast indicate the fish to be

young-ofyear. Otoliths  a small bone within the
inner ear! have been collected from fish cap-
tured in our trawl net and <air index will be

defined based on those results. The index for

scup was esscn!ially unchanged as measured in
1994.

! I I ~I .~l ' ''.!! I j!i'!! !ll!

Both of these closely related species secin to be
experiencing muld-year declines, but there is
little historical context in which to place <!ur
recent indices.

Sr O I i I L! l L<I'Ii-

It is hard to define a trend in the timeline for this

species.

MISt".F,l,l 4'! I'.Ol 'S !PL '.II'.S

lent!,  I !I AIIA!!�

Juvenile recruitment of this highly sought after
species seeined to continue a trend of bouncing
around a stable average value.

iN lkl HER!, VI'I.I-I.'k, I!!I I !ki l .I/ Kkl!I.I!H,

Nilkl HER!,,!l:Ak< !IIIN'�

Though there is little historical context, these
species seemed to all be at low levels of juvenile
recruitinent <!ver the past several years.



.'.<i< � Most fish species r< produce only during a
relatively short  one to two month! period eacli year.
That period is different for each species. Fisheries
scientists refer to all of the fisli of aiiv species hatched
during one annual spawning period as a year class.
F<ir mathematical purposes, fishery analysts often
treat the populati<in as if all fisli were lia churl on one
day.

- Strictly speaking, a juvenil< ts any fish which
is not yet sexually mature. In the context <if this type
<if fish survey, however, it is most often used inter-
changeably with young-of-year.

� A relative measure of tli<"size of a population
or suh-unit of the population, such as a year class. It
is psually measured as nuinbcr  or weight! of fish
caught. per standard unit of fishing effort, In tPe case
of this survey, it is the niimher of fish caught per 5-
ininute trawl tow lisith statistical treatment to reduce

the effec of high and low catches!.

- 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
fishing gear. In the context of this report, it refers to
the nuniber of juvenile tish which enter the popula-
tion.

'. - Much of what fishery scientists do
involves using a particular kind of fishiiig 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
coiiirnercial fishermen in the South Atlantic and Gulf

of' Mexico. Gears used in other fish surveys include
liaiil seittes  used in the weII known striped bass
surveys in Maryland and Virginia!, liush nets, pound
nets, and gill nets. Gears used for shellfish surveys
include dredges, suction sampling, tong~, strings of
oyster shells, and others.

When species caught in different surveys overlap,
results of the two surveys may be used t<i verify each
other. Such is, the case with striped bass in the
Virginia Trawl Survey and Seine Survey which have-
both documented the recovery of this highly prized
speries.

� All of the fish of a species younger thaii
one year of age. Usually scientists assign an arbitrary
"birth date" to aII of the fish of a species hatched over
a two or three month period in one year. The fish
are then promoted to Age I status on that birth date.
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* Data prior to 1979 are not presented pending completion of gear efficiency studies,
"* Numbers in the data table are the index values represented on the graph.
*** These indices are under review for appropriate size cutoffs and months of importance.
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* Data prior to 1979 are not presented pending completion of gear efficiency studies.
** Numbers in the data table are the index values represented on the graph,

>> ""* These indices are provisional pending literature review and aging analysis.
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