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Th is repor t p r esents infor,nat ion on catch of iuveni l e fish with a 

30 ft. se mi-bal l on trawl in the York and Rappahannock Rivers, and 

g r aph ica ll y co~pares those with t he commercial l andings in Virq inia 

waters for the yea r s 1955 throuqh par t of 1982 . 
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EST IM ATES OF ABUNDAN CE -VI MS S.'~A LL F I SH fRAdl SU RVEY 

-Y ORK Ai~O RAPPAHA NNO CK RIV .=: Rs . 19 55 ro 193 2 

- Fr ank J. ~ojcik and He rbert M. Austin 

VI ~S ha s bee n collecting data on abundance and distribut ion 

of juvenile fishes in Virg ini a wa ters with bottorn trawls s inc e February 

1955 . Efforts have bee n focused p ri ma rily on the sci aen i d s (croaker, 

spot, a nd weakfish), hence the choice of bo ttom traw ls. Ana l ys i s of 

) t he se data through Ma rch 1982 a re presented by species a nd river, a nd 

include an nua l est i mate s of relative abundance, five po int moving 

ave r ages , and Virg inia commercial landings . 

) 

Two diffe rent sized traw ls; ea ch with minor modif ications, 

have been used over the co urse of the surveys. Da ta collected with a 

s ma ller 16 ' semi - balloon are not presented. Al l data presented here 

were collected with a four seam, 30' se~i - balloon trawl fabricated of 

l/4 11 stretch me sh netting in the wing and l l/4" stretch mesh in the 

body. The net used in 1955 was of cotton twine, bu t is now of nylon. 

The co d end of the original net was the same as the body, but since 

1974 has been lined with a 1/4 11 mesh. An initial perusa l of the plots 
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showed no chan1e s in catch coincide nt with change s in mesh size. 

Initially, traw l doo r s we r e 22 11 x 48 11 , a nd heavi l y we i ghted . S ince 

1978 they have incre ased to 25 11 x 54 11 , a nd not wei (J h te d . Tickler 

ch a ins were not used until 197 d , And b ri d les p rior t o 19 79 were about 

30' long , but since 19 80 hAve been increased to 60 '. Thes e change s 

have increased the t r a wl s effic ienc y . 

Over the period of the surveys, several vessels have been us ed , 

be q inninq with the ~ir:.Q.i..o.D.L~. o ver a 11 length 35', beam 7', d r aft 2 '; 

th e R~~Patb.finde r, o v era ll len g t h 55'3 11
, beam 16 ' 5" , draft 6'8 11

; a 

ferry- boa t the Lilll9..l~, with a n ove r a 11 leng th of 8 0', beam 32 ', and 

draft of 5 . 5'. At p res ent we a r e using the Cap_L__JQ.Q.0_5.rrJ.illi, overall 

length of 42', beam 14 ', d r aft 4 '. In add ition, occ a siona l ve ssels 

were rented whe n a VI ~S vess e l wa s not a vailab le. Adjustments for 
. 

d iffer ences in c at ch by vessel have not been made. Howe ver, a tte mnpt 

hav e been made t o mainta in a towin g speed of 3 knots by a ll vessels. 

Monthly surveys, condu cted in the channels onl y , we re 

initiated in the Yo rk River in February 1955 and in the Rappahannock 

River in 1962. A detai led des cri p tion of these early surveys were 

presented by Ma ss man < 1962 ), and Chao and Mu sick < 1977). They re ma ined 

unchan ged through December, 19 7 2 , at which time th ey were changed to a 

stratified, rando mized survey cond uct ed tw ice a year (winter And 

su11mer'>. A description of the me thodology and rational for the 

sampling plan was contained in a report on the James River Finfish 

Biomass report C~ojcik, 19 d 0 ). The rando m sampling continued until 
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1978 , after wh ich ti~e t he ~onthly ch a nnel sampling was r e su med whe n it 

was found th at b i- annua l s amp ling p r o ved inadequa t e . Fo r exa~p l e , 

analysis o f the data in 19 78 relative to p r e vious yea rs showed that the 

pres ence o f so ~e s pe c i es ,ie weakfish a nd croaker d i d no t coinc i de wit h 

cruis e schedu l es, so effo rts to est i mate the ir abu ndan ce fail ed . Th i s 

was pa rticul a rill y true of th e weakf is h . The d ata indi cated 

practical l y no small weakf ish in the a r ea f o r the years 19 73 through 

1978 . Yet the p ro du ction o f juve nil e weakfish du ring these yea rs 

r esu l ted in a s ubstan ti a l increasB in the subs eq uent com~erciAl 

l and i ng s, and s o we a tte mpted to determine the cause. 

Reaso ns for our f a ilure to as s ess the s iz e of t he stocks be came 

obv i ous whe n the data for the yea rs 1955 to 1970 were vie wed 

critically , month by mo nth. The r a ndom surveys (1 9 73-1 978 ) were run in 

) July a nd early August , and aga in in Dece~be r a nd ea r ly J anua r y . Yet , 

data fro~ t he month ly cruises mad e pri or to 1973 ind icate that juve nil e 

weakfi sh were on ly in nursery area s b etwee n l ate Augus t a nd earlY 

No ve ~be r. Thus our fai l ur e to sample at a t i me whe n the juveni l es were 

in the nurs ery a r eas r esulte d in ou r g rossly unde r est i ma ting the 

weakfish populations for the yea rs bet we en 19 73-1 978 . Fo r tunate l y , 

si mili a r monthly abundance data are available from the Depa rt~e nt of 

Cr us t a ceology a t VI MS for the yea rs in q uest ion. These da t a are being 

pre pa red for l oadinJ onto the t ra wl da t a file, and as soon as t hey have 

been veri f i ed, will be integ r ated into the full file. This shou l d 

su pp l y the inf or mation mi ssing fr om ou r files for th i s p e riod . 

) 

Abunda nc e esti ma tes for only one species, s pot , were imoroved 

by the rando mize d s amp ling because it included sho a l as well a s deep 

water samp ling . Our sampling results ind ic a te that the spot p ri mar il y 

occupies the inshore shoal areas, es pecially eelgrass beds, all summer. 
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fhese ~ere the concl usi on s ob t a ined fro m a na l ys es o f ca tch es ~ade a t 

various de p t hs, and t he y we r e j ust t he opp osit e o f co ncl usions obtained 

for other sci a eni d s ~ic h ~e r e ~ost nu merous in t he deep ch a nn e l s . 

Le ng t h of t ow has va ri ed consi derab l y ove r t h e yea rs fr om . 25 to 

ov e r l . 5 naut ica l mil es . In so me ca s e s t h e l e ng t h of tow wa s 

dete r mi ned by a c tua l d i sta n ce co ve r ed , and in othe rs by ela p s ed t i ~e . 

At temp ts hav e been ~ade to ~a intain a t ow ing s ~eed of 3 knots, with 

ti ~ed t ows co nve rt ed t o d i s t a nc e Ca 5 min ute t ow being equiva l ent to 

l/ 4 nau tic a l mil e >. All t r aw l ca tc hes here r epo r t ed were st anda r d ized 

to number pe r l/ 4 mil e . 

Visua l co mp ari so n o f the croake r data to the Virg inia Co ~me rcial 

l a ndin gs indic a ted s i miliar trends up to about the mid l970's, after 

whic h time the coh erence d is a pp eare d . The 1979 juvenile abunda nce 

in dex ~as far above no r mal, yet the 1980 and 198 1 index was l ow a nd 

dropp ing . It soon b e came evi d ent that t hese ind ices were deve l oped 

fr om catches mad e over t he entire year, a nd while t h e Dece mber a nd 

J anuary catches were large, a late wi nter col d snao reduce~ wa ter 

te mpera t ures, and killed most of the young - of-the-year croakers in the 

nursery areas . Trawls often caught only small deaj croaker aft e r the 
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col d wea t her . The ea rl y winter ca tch, howev er , had bee n so l a r Je a s to 

pr oduce in very h i gh b i ased index, although few c roakers a c tually 

s u rviv ed . From these obser vat i ons , it appears tha t the Ma rc h and Ap ril 

in dex would p r ov i de a bett e r esti~ate of the result i ng croa ke r stocks 

t han d i d the enti r e annua l index . 

Th is po ssi b ility wa s not tested because ~uch of the mo nthly 

data needed we r e not ava il ab le, preventing us fro m do ing so even though 

we fee l suc h re computation s wou l d resu lt in better corresponde nc e of 

juvenile abunda nc e to comm erc i a l l and ing s . The Crust aceol ogy da ta, 

pre vi ous l y ment i on ed , l acked wi nt e r obse r vatio ns. 

Us e o f the rivers by vari o us estuar ine f i she s is se asona l, va rying 

from three months, to a full y ea r. As such, th e data p resen ted her e 

are an integ ra tion of annua l abu ndance for ea ch s pe cies whether 

co ll e cte d for t hree ou t of 12 mo nt hs, o r 12 o ut of 12 mont hs . Seas ona l 

sp aw ning d i fferen c es further confuse the iss ue. Fo r example l ate 

s ummer , or early fall s paw ners of one yea r ma y be assi g ned two 

d ifferent ages, de pe nd ing upon whether they were taken bet we en Nov embe r 

and De cember of the spawni ng year, or in Jan ua ry through Apr il of the 

following ye a r. Two g r aphs a re presented here for croaker to exemp lify 

this p roblem, on e compu ted for calenda r year, a nd the o ther for a 

biological year (December through No vember). 
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Virginia's four l a r ge rivers const itute majo r nursery g r ounds for 

many east coast est ua rine f ishes. fhe York - Pa rn unkey system has been 

described by Van Engel and J oseph (1 968 ), a nd t he ir results indicate 

th a t while some s pec i es use the rivers from the mou th upriver to the 

fr esh- water line, others use only the more saline lower reaches • 

Juvenile croaker, on the other hand, inh ab it the rivers from th e mou t h 

upstream to above the salt wedge , almost to the e nd of tidal zone. 

ClJlQ tl g_EJ.. s..bfil. 

6..lQil llil.J:is. ruu. 

Alewife, alQsa._.Q.seuctQb.fil:JiQQ..!Jd ( Figures 1, 19 ) 

Commercial catc h of alewife and b lueback herring in Virginia 

waters have dec lined du ring the last half of the 1970's . Causes for 

this have not definitely been established; however, S i nde rmann( 19 79) 

has r e lat ed the redu ction du ring 1965 -1 9 75 to overfishing, principally 

py forei gn ves sels. Domestic fishin g pressure ma y also have 

contributed to the low catches, and may have p revented their no r ma l 

r ecove ry. The trawl doe sn't a d equately sample juveniles on the nursery 

ground, hence their low abundance estimates, even during periods of 

abundance. 

Blueback He rrin~ , ~~~s..i.i~Qli.s. <Fi g ures 2,20) 

S ee Alewife. 
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Ame rican Shad, &.l.Q~g_pidi..s.5..L'.n.a ( Fi gures 3 , 2 1) 

Commercial l and ings of Ame ric a n shad have decl ine d from 2 t o 3 

million lbs du ring 1965 - 19 70 to l ess than a million s inc e 1975 . 

Bo ttom trawls do not adequatel y sa mp l e the a losine fishes, consequentl y 

t he index is gene r a ll y very lo w, even when stocks a re hi gh, and i s 

generally not representative of stock abundance . 

At l antic Menha d en, Brevoo r:U..a_ura D.0.1L5. <Fi gures 4, 22 ) 

Me nha d en prod uct i on a long bot h the Gu l f and At la nti c Coasts is 

monito r ed by t he Na tional Mari ne Fishe ries Se rvic e CNM FS). Based upo n 

thei r juve nile samplin g , they a r e able to pr ed ict futu re co mmerci al 

l anding s with r easonable accuracy. Riv er and bay trawl s amp ling does 

not samp le juvenile me nhade n, as they a re s urfa c e species p ro bab.ly and 

this a ccounts for the l ack of c a tch. 

Bay Anchovy, All~tlQ.g_ffiitchilll <Figu res 5 , 23 ) 

The bay anchovy is one of the most i mport an t species of forage 

fishes in the Chesap eake Bay . Juvenile indices show larg e interannual 

fluct ua ti o ns r ang i ng from Oto 400 pe r 5 min ute tow. Their abse nce 

from the catch p rior to 1970 may be the res u lt of a change in samp ling 

gears, as the trawl with a 1/4 11 cod end came into use at this time. 

The trend of increased abunda nce is real, a nd they are increasing a t a 

ti me wh en pressure f ro m weak fish, su mme r flounder, and bluefish is 
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htgh. 

Channe l Catf is h, lctalur\15._Q..W)~t a ~ (Figures 6,24 ) 

Esti ma t es o f abundance of channe l as wel l as wh ite catfis h appear 

to fluctuate with a nnual cha nge s in riv e r s a lini t i e s. Both our 

sa mpling a nd t he co ~me rcial l and in gs ind i cate t ha t they a r e most 

nu ~e r o us (or available ) whe n sal initi es a re norma ll y lo w. This is 

pa rticularl y true of the Rappahanno c k River whe r e the ab undance of both 

adu lt and juveni le s was hi ghest du ring th e mi d -1 970's. The York River 

ho •,•te ver, produ ce d more fish, du rin g the drought of the l 960 's. This 

may be a refl e c t i on of v ulnerability to the gea r in the uppe r r ea ches 

of the river, o r a n a ctua l popu l a tion increase . Peaks in abunda nce 

were a lso recorded du ring the drough t of 1980- B i. 

l~h i te Catfish, lcttlfilu.~~ (Fi gures 7, 25 ) 

S ee ch a nn e l catf ish. 

St ri ped Bass, MQ[Q~axatil~ <Fi gures 8 , 26 ) 

Young-of-the-year striped bass , calle d roc kf ish in Virginia, are 

not adequa tely sam pled by the botto~ trawl a s they are sub-litt oral. 

An exception occurs d uring very cold weather when it a pp ears that 

winter trawlin g in the channels is an effective mea ns of sampling I+ 

and 2+ fish (up to a length of 14 11
). However, in co mpari son to the 

other species, j uvenile roc kf ish ind ices a re never high, even whe n they 
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w~re abundant during t h e l a te 60 's a nd ear l y 70 ' s . 

The Rap pahannoc k d i d y i e l d peak s in yea rling f is h in 1967 a nd 

19 71, re presenting the dom ina n t 1966 a nd 1970 yea r classes. The York, 

on th e o the r h and, s how e d e v i d e n c e o f the 1 9 5 8 , I 9 66 , a n d 1 9 7 0 do m i nan t 

ye a r classes. The 1980 juveni l e index in the York was the hi gh est 

r ecorded , the r esu l ts of this shou l d beg in to appea r in the 1982 

commerc ial c atch if a do~ in ent , o r bet ter th a n ave r age year class, was 

produced . 

11/h ite Pe rc h , M.o r™_Q.m.eri ~2 na ( Fi gu res 9 , 27) 

Juvenile · hite pe rc h ha ve h is tor ica ll y b een mo re a bundant, or 

av a ilable in t he Rappha nnock t ha n in the Yo r k ; bu t the ir a bund~nce has 

sh own more intera nnu a l f l uctuations in the Rappaha nnock. Ju ve nil e s 

were mos t abunjant in bo th rivers during the l a te 60 's a nd early 70's, 

th en d r opped during the mi d -1 97G's. The y have shown a steady recovery 

sinc e 1974-1 9 76 , a nd collections in 1980 -1 98 1 were the second highest. 

The co ~me rcial landings a r e so insi g nifica nt a s no t to sho w up on the 

pl o ts. 

Bl ue fish, 2.Q.!lli!t.Qill.l.!.L.S.tlgj;J:_ix. (Fi g ures 1 0 , 2 8 ) 

Bluefish stock s have b een we ll above averag e levels for at least a 

de cade, with record commercial catches recorded in 1976. 

Unfortunately, b lue fi sh generally inhabit the mid to surface levels, 

and are not adequately sa mp l ed, as either sna ppers or tailors, by 

our trawls. The graphs show that they were taken periodically during 

19 73 and 198 1 from both rivers. 
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Atlantic Croaker, M.i_~Q.UQ.~_uo.duliitll'i CFi 1u re s 11,1 8 ,29) 

Ocea n spawning croa ker s have been 11 abundant 11 three ti me s du ring 

the 1900 's. The first peak in the co mme rcial catch ( 55 milli on l bs .) 

extended from 1930 through 1948 Ci d years) . The second (15 mill i on 

l bs .) from 1955 to 1960 ( 5 years), and the thi r d Ca op r ox irnately 8 

million lbs.) from 1975 to 19 78 ( 3 years ). 

Ea ch period has bee n p ro g r essive ly lower a nd shorter than the 

previous. The period s of abu ndance and sc a rcit y si nce 1955 have been 

shown to be dependen t in part on winter (J anuary - February) 

temperatures in the Virg ini a tributaries of the Chesapeake Bay whe re 

the young-of-the-year (spa ·,med the previous Octobe r-December) 

over-winter (Joseph, 1972, 1fojcik, 1978, Norcross and Aust in, 198 1 >. 

Examination of the annua l croaker ind ic es (ca l ender year) f~r the 

Raopahannock and York Rivers s how 1975 , 1979, and 1980 to be pe riods of 

peak abu ndance. The five yea r running average peaked in 19 77, but due 

to thei r sequence, only the 1975 collections are r e flected two yea rs 

later by an increasing comme rcial catch. The peak in 1979 is 

mislead ing as ma ny of those taken in the winter survey were known to 

have been killed by low temperatures and were subsequently missing from 

the following summer survey <Norcross and Austin, 1981). 

The 1975 York River collection (1974 year cl ass ) is the largest at 

265 per 5 minute tow, and is the result of g ood survival during the 

warmest January- February ~easured ( 8 de g . C). The cohtinued upward 

trend exhibited by the Rappahannock River 5 year a verag e is misleading 

as counts are actually down. The trend in commercial catch is expected 



) 

) 

I I 

to continue downward throuqho ut Virg ini a at l east th r ough the 198 3 

se as on . 

Spot spawn in the l ate winter or ear l y spring outs ide the mout h of 

t he Bay . The ju ve nil es a r e pa ssively trans ported into the Bay , a nd by 

l ate Apr il or ea rl y Mny a r e fou nd a t the mou ths o f the rivers. The 

work o f Chao and Music k ( 1977 ) indicates that li ke the croaker, the spo t 

gradually mo ve up t he rivers , g rowing r ao idl y as they go . This 

up -riv er movement is reversed i n la t e summe r as they re tu rn to the 

river mou ths by Augus t or Sep tember. This norma ll y oc curs in time for 

them to migrate out of the Bay befo r e the first hard freeze. 

Clccasionally their ex it from the Bay is held up by unusua ll y warm fall 

wea ther, a nd they ca n be c augh t in the Bay by a sudde n cold snap . 

Reports of suc h winte r kills of spo t in l ate fall f re que ntly come fro m 

fisher~en wo rkin g i n the area of the Chesapeake Bay bri dge tunnel. 

Spo t show t wo pe riods of juvenil e abundance • These pe ri od s 

1973-1 9 74 a nd 1980 -1 98 1 corres pond r ough ly (l aqqed by one yea r) to the 

periods of juvenil e croaker. Comme rc ia l landi ng s, howeve r, do not 

reflect the same de1 ree of flu ctuation. These pe ri ods have occured 
.. 

since 1970 and may be a reflection of change s in sampling strategy, 

from the shoals to the chann els . Although it is too early to tell, the 

198 1 pe ak in juvenile abundance a p pears to be ma nifest as a year of 

increased commerci a l and sport (1 98 2) catch. 

The Rappahannock River has g enerally yielded more juveniles than 

the York, due probably to its providing a larger area of preferred 

habitat. 
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~eakfish, k~QQsciQo_~Q..glis <Figures 13,31) 

Weakfish spawn at the mouth of the Chesapeake Bay and seaside 

of Virgina's Eastern Shore in spring and have p roduced two periods of 

juvenile abundance in the Rappahannock and York. The first period 

(1969-1971) was followed by a trend of increa sed commercial landings 

be g inning in 1972 and continuing through 1980 . 

The juvenile in de x dropped du ring the mid-1 9701 s, but recovered to 

a second peak, with record levels record ed in 19 79 and 1980. 

Consequently, VI MS predicted record comme rci a l catches for 1981, but 

they did not materialize. ~e have hypothesized that it may ha ve been 

due to the drought of 1980 -1 981 which c ha nged the migratory behavior of 

the I+ and 2+ fish; or that there is more t~an one s paw ing g r oup of 

this stock along the east coast with those in the Chesapea ke g roup 

being the mo st mi g ratory. 

Weakfish overwinter in the Carolina's, and with the approach of 

spring, migrate northward througho ut the Chesapeake system. Sorn·e move 

pa st the seasi de and along the Mi d - Atlantic coastal states as f a r north 

as Cape Cod. Ma ny adults leave the Bay after spawning and join the 

northward migration. The extent of the mi gr at ions appear rel a t ed to 

the size a nd a ge of the fish. 

Juvenile weakfish are carried into the Bay by ear ly August and 

move into the rivers and their tributaries which appear to be the major 

nursery areas (Chao and Musick, 1977). They l ea ve the Bay by early 

No vember, migrate to the south, return in late May or June as 

yearlings, and spend the summer in the Bay a rea, returning each year to 

the Carolina1 s in late -fall. The number moving northwa rd from the Bay 

in early summer may increase with age, until many make a spawning pass 

throug h the eastern and lower Bay in the spring , be fore moving 
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northward to summer in northern waters. 

The previously dis cussed differential migration ~akes it rather 

d i fficu lt to assess the magnitude of the stock of large weakfish. 

Predictions are based upon the trawl catch of the young-of-the-ye a r, 

and the relationship to the subsequent commercial catch which is 

reasonably good for a few years. Then as these cohorts mature , 

spending less time in the Bay , the catch appears to fall , and the 

relati onship of the index to commercial land in g s in Virginia is 

reduced. This sugges ts that the Chesapeake Ba y is the nursery g round 

of the larger fish taken in northern At l a ntic Bi gh t, a nd south e rn New 

En ~land. 

This difference may also help to partially explain the failure of 

the co mm ercial fishery for weakfish during the 198 1 season when larg e 

weakfish appeared to bypass the Bay in the s pring , continu ing 

northward. The other potential explanation related to the drough t was 

the failure of juvenil~ menhaden to appea r in the Ba y in norma l ~u Mbe rs 

during the spring, possibly resulting in the weakfish bypass ing the 

Ba y. There has been some improvem en t in availability of weak fish 

during the 1982 corn~erci a l s easo n, bu t this was at tributab le to a n 

increase in the numbers of you ng fish just e nterin J the fishery. 

F luctuati ons in the abund a nc e of weakfish app ear to be relat ed , a t 

least statistically to the fluctuations o f the croaker. Winte rkill of 

weakfish in the Bay area is not responsible for their redu ction as it 

is for the croaker, althought si milar losses ~ay occur in the Ca rolina 

wintering area south of the Bay . Such a possibility does not a ppear 

ou~ of the question, a nd wi ll be investi gated in the near future. 

The weakfish stock, which normally spends its first year in the 

Chesapeake area, appears in good condition. Barring some ~ajor 
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environmental event, the sto cks should not only re ~a in at their present 

levels, but should continue to i mp rove, reflect ed a s hi9h catches. 

fu.t.b ict E i s b .e..s. 

Summer Flounder, Pa r a li~h;l5._dentailJ.5. <Fi gu res 14 ,32 ) 

The juvenile- adult co~me rciAl land ing s rel at i onship for su~ me r 

flounde r in the Ch esapeake Bay is co mp licat ed by the presence of two 

in depe nde nt stocks, one as nort he rn s pawned p r e-r ecruit juveniles, and 

th e other as southern s pawned Virg ini a comme rci a l catch es. The 

nort he rn stotk, which sp awns offsho re in the fall in the Mi d- At l antic 

Bi ght provi de s the you ng- of - the - yea r in our juvenile surveys . These 

juveniles are only in the Che s apeake Bay f o r their first 12 to 18 

mont hs , a f ter wh ich as 12-1 4 " r ecruits t he y mi g r a t e northw a rd a nd do 

not r et urn. Their abu ndance peaked du ring 1980 -1 98 1, d ue either to 

succ e ssful s pa •,ming or increased a va il ab ilit y to o ur 9ea r d urin :;i' the 

drought years. 

The southern stoc k , which a s juve niles wint e r in Pam li co Sound, 

appears in the Chesapeake a nd the Virg i n ia l a nd ing s as 12-1 4 11 ( 2+) 

fish. It is this stock that o fte n co mpr i se s mos t of the le ~al sized 

Virg inia commercial catch. Stro ng year cl a ss successes of both stoc ks 

produce accurate Virg inia co~merc i a l l a nd ing pred ictions, howe ver 

strong northern year class p rod uct i on can result in an over-pre d iction 

Repo rts are that for the summer 1982 , larg e numbers of 10-12'' fi s h 
-

were taken commerci a lly, possibly substantiating the 198 1 peaks in 

juveniles, and an indication for mi d-Atl anti c abunda nce for 19 83- 1984 . 
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Ho::ichoker, Triog_£tes 11r1 culatus CFi ures 15,33) 

The hogchoker has shown two periods o f abunda nce since 1965. The 

first period extended from 1967 throug h 1973 in both rivers, a nd from 

1979 to the present These pe ri ods correspond to pe riods of abu nda nce o f 

s po t a nd weakfish. 

Yellow Perch.~srr_~fl_g_y~~ <Fi gu res 16,34) 

Too few yellow perch are taken co mme rci a ll y in Virginia wa ters to 

show up in our da ta. 

American Eel, A.o.01!.ill.fi._rostrata <Fi gures 17,3 5 ) 

Too few eels were taken by the trawl to pred ict trends . 
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RAPP RIVER CATCH/UNIT EFFORT FOR CHANNEL CATFISH (12 MOS.) 

VIMS 30 FT.TRAWL SURVEY DATA 

ANNUAL INDEX 

RUNNING AVERAGE_ __ _ 

LANDINGS M LBS-------
' . .... 1 .,. I 

I 
I ,--, 
\ I \ 
\ I \ 
I / \ 
\ I \ 
\ I \ 
\ I \ 
\ I \ 
\ I \ 
\ J \ /\ 1-' 
,...__,./ \\ I' /' \ I 

I ' / \J 
\ I \1 

I 
\ J\ 
\ I \ 

I \ I' 
\/ \ / \ 

\ /'\ / 

\// ' ... / ' I \ 
\ ' \ .. 

\ 
I 

I \ 
I \ 
I \ 

0-l---r--r--.....--r-l---r--r---r--1-+~~-.--.-+---1--~1--1--~::::;::::::.-1--~~-.:.'---.-~ 

1955 1960 1965 1970 

YEARS 

1975 1980 1985 



N 
u 
M 
B 
E 
R 
s 

0 0 
::,- R 

w 
E 
I 
G 
H 
T 
s 

15 

10 

5 

0 

_ _fj_gure 25 -·- - - -
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RAPP RIVER CATCH/UNIT EFFORT FOR STRIPED BASS (12 MOS.) 
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RAPP RIVER CATCH/UNIT EFFORT FOR WHITE PERCH (12 MOS . ) 
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RAPP RIVER CATCH/UNIT EFFORT FOR BLUEFISH (12 MOS.J 
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RAPP RIVER CATCH/UNIT EFFORT FOR ATLANTIC CROAKER (12 MOS.l 
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RAPP RIVER CATCH/UNIT EFFORT FOR SPOT (12 MOS.) 
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Figure 31 

RAPP RIVER CATCH/UNIT EFFORT FOR WEAKFISH (12 MOS.) 
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RAPP RIVER CATCH/UNIT EFFORT FOR SUMMER FLOUNDER (12 MOS.) 
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RAPP RIVER CATCH/UNIT EFFORT FOR HOGCHOKER (12 MOS.J 
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RAPP RIVER CATCH/UNIT EFFORT .FOR AMERICAN EEL (12 MOS.) 
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