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SPAWNING GROUNDS OF THE STRIPED BASS QR ROCK,
Roccus saxstilis (WAIBAUM, IN VIRGINIA

Since the sarly settlement of thse country the spriaz migration
of striped bass up rivers elong the Atlantic Const has been assumsd
to be & spavning movement. Pearson (1938) has reviewed these early
observations. Though such a general) assumption prevails, only ons
spavaing ground {8 well known, that at Weldon, North Carolina, on
the Ronnoke River, wvhere & hatchery for the artificial propagation
of atriped base eggs hes been operated at irrsgular ianterwals sincs
187k, The Rosncke River st this point is about 100 miles from tide-
water and is about 100 yards wide, with & swift, erratic curreant of
about & mph. Both Pearson (1938) and Merrimen (1941) have described
the river at Weldon and have presented illustrations of various
developasntal stages of eggs and larvas from mmterial observed therse.

In the Chesapeake Pay reglion there have been few studies which
give direct evidence of stripsd bass spawning asctivities. Pearson
{1938) collected eggs in the Susquehanna River at Garrett Island,
about 12 miles below the Conowingo Dam during May and June, 1932,
in & swift{ section of the stream. Vladykov and Wallace (Ms 1938),
ot the basis of collections of ripe females, stated ithal spawning
grounds are located in the upper tidal revaches of rivers in water
which is almost fresh, where the current is 2-1/2 to 3 mph. and the
bottor usually mud or sand. Ransy (Ms 1940) stated that striped bass
spavn in the Chickahominy River, in Virginia, where there is no pro-

nounced current. The source of the information was not given,



Prom other aress alomg the Atlantie Coust the date are egually
fraguentary. Leim {192h) found larvae near the head of ths tidal
zone in the Shubenacadie River, Nove Scotia, Merriman (19%1) found
no evidence of spawning in Connecticut during 1936-37, though he
found three Juvenile bazss in the Parker River, Massachusetts, im
1937. Curran and Reis {1937, in Merriman, 19%1) reported Juvenile
bags from the Hudson River in water of low salinity in 1935 and
1937.

After a survey of most of the Atlautic Coast to determine the
presence of rips striped bage in spring catches anmd the presence of
young in the summer, Wallace and Nevills (Ms 1942, as reported in
Raney 19%9) concluded that the principle epawning and nursery aresas

of striped bass ars found in the Hudson River around Newburgh, and

in Delaware Bay, Chesapeaks Bay, Pamlico Sound, and their tributaries.

Records of juveniles bass from many coastwise wivers led Merri-

man (194%1) to suggest that in early times bess probably eantered and

spawvned in every river of any size, vhers sultable conditions existed,

aslong the greater part of the Atlantic Comst.

In Californiz, vhere the striped bass was suscessfully introduced

in 1879, spawvning grounds were first accuratsly described by Woodhull

{1947), who observed spawning in the San Joazquin River, about 60 miles

above the (olden Gate. The river there is tidal, swifi, and fresh.
Calhoun and Woodhull {1949) andi Calhoun, Woodhull, and Johnsoa {(1950)
collectesd eggs and larvees frog variows rivers of thse Sacramento-San

Joaguin River systex.



Though many of the above studies lack specific information on
spawning habitats, even omitiing alt times comments as to whather
the water is fresh or brackish, i1 is evident thatv there iz a wids
variation ia type of spawaing envirommsnt. Thuws Merriman (1341)
concluded that, in additiom to spawning ia fresh waler, bess at
times may spawn in brackish or even saline wators.

The present study may be deseribed bhriefly as a survey to de-
termine where, and under what conditions striped bass spawn in
Virginia rivers, by sampling for the presence of eggs. Sampliag
was started at the upner brackish region of each siream, where the

salinity vae about 5 °/oo or less, and continued upstresm until

navigational difficulties or schedule demands mads 1t necessary to
discontinue operations. The sampling scheduls wue set up 1o corres-
rord to the spawning sessox, vhich in this ares extends from April

through June (Merriman 19%1).

The Rivers Studied
The following rivers wers sampled (Fig. 1):
The Paamunkey, a branch of the York River
The Matiaponi, & Lraanch of the York River
The Chlckahominy, & branch of the James River
The James River
The Reppahannoci River
These rivers all have a number of characterisitics in common,
They are all tributaries of Chesapeake Bay or of rivers entering
the Bay. They are all under t1dal influence in the areas considered
in this study. In the lower portions they are brackish. There is

no fizxed point at which & river becomes fresh, but rather aa area



SCALE IN MILES

Fig. X - Darkened am s ahow the poortioco. 0f each river inhere sanplee
eere taken.



over which salinity weries dally with the tide and with the total
down-river flow, ALl these rivers have & high turbidity due to silt,
particularly in the spriag. The highest tuwrlbildity io fouad in the
region vhers brackish weter iz first encountered. A: this point &
salting out process evidently takes pluce, with the result that
turbldity decreases al successive points dowustream. Other factors
such &3 dilution of river waisyr also tend Lo decrease the turbidity.
Channels and fiats ars fairly well defined. Botiow conditions vary

considsrably over all the rivers, renging from sand to mud.

Apperatus and Msthods

The equipment wed in this survey le being described by Massmunn
{1950, in prep.). It wos developed for the collection of planktonic
egrs and larvae of ansdramous fishes in rivers with tidal currents.

Iaregs nets similsy in desiegn te simples plankiton nsis wore used.
These wers made of nylon marcuisstis, 2 fine material having about
25 meshes per inch. B8ix nets were used: four of these had 2 diameter
of 1 meter at the mouth, one was 1/2 meter in diaweter, and the other
was & sled-Uype net in the shaps of a2 semicircle which had a radius
of 1/% meter. Each net was fitted with a bruss sleeve which held a
guart mason Jjar.

These nets were set in the current, not towed. They could be
pluced on the swriace or bhottoam im most any part of the stream where
there was sufficient current. Stations for sampling with thess netls

wers planned at approximatsly 3 mile (1) intervaels on the short

(1)

All mileage distances used in this menuscript are nautical miles.
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rivers and approximately 5 mile intervals on the longer rivers in
order that sampling could be completed in the time awailable.
Samples were gensrally taken at theae statlons; though various
conditions encountered at the time of sampling made soms variation
necessary.

The exploratory nature of the survey and the fact that shad
and herring spewning grounde were dbeing swrveyed concurrently
neceasitated some variation in the number of suxrface and bottom
samples taken &t each statlon, Previous experience in collecting
ehad eges by the method mentioned here showed that most eggs were
collected on the bottom. Since both shad and siriped bass eges
arz described in the literaturs as semi-buoyant, 1t was believed
at first that bottom samples should be ztresseds however, one
surface net was sot at each station from the start. Experlence soon
indicated that moet bass eggs were taken in ewrface samples, hence-
forth more surfsce nets wers ssi at each stetion., Nets were set
for approximately ons hour.

Samples were preserved in formalin and stored in quart Jjexrs
until sorted. Egge were separated from ths arganisms and debris
in the sample as 3000 as possible. Ix some instances this was
carried out soon enough to enable taking additiomnal samples on the
return trip dovnstream in areas where large numbers of eggs had been

collectad.
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ginle Rivers,

A sumeary of egg collsction date for each of the rivers de-
seribed below is given in Tabls I. Hydrographie date and detailsd
ege collection dats for each river are givem in the Appendix,
Salinity and turbidity date are mresented graphically in Figure 2.

Pamumkey River. Samples were takexn at approximately 5 mile

intervals from West Point to Bsssett's Bar, a distance of about 45
wiles upstvean from the mouth. Above this point navigation hecanms
diffienlt and sampling ¥as stoppsd. Fags were collected only in

the vicinity of Morgan's landing, which is located about 17 miles
above Weat Point, on April 6 and April 13. Fishermen questioned
duzring the survey indicatsd thai the largsst catches of buss are

made in this area from ysar to year. Indlcations are that s spawning
groumd 18 located iv the vicinity of Morgan's landing. Salinity

and turbldity resords show that the water here is fresh and relatively

turbid.

Mattanponi River. Sampling was starisd at West Point and con-

tinusd at approximately 3 mils interwals upstresm to Polnter's

w

Ianding, about 25 milss from West Point., Havigation became A4Aiffi-
anlt beyond this point and sampling was stopped. On April 26 and

27 epgs wers collscied from all but one of the stations from Boardley

CEUR AT I 10 AT O, ST

(2)

Tor locations and detalls of viver topography refer Lo ihs
following U. S. Coast and Geodetic Survey Charts: Pammkey and
¥Matiaponi Rivers - No. 50%, April 17, 19503 Chickzhominy River -
Ho. 530, July 3, 19503 Jemss River - No. 530, July 3, 19503 No.
531, February 6, 1950; Rappahiannock River - Ne. 535, April 2k,
19503 Ho. 536, Juns 12, 1950,

o
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to Bickshock. Boardley is about 8 miles from West Point and Ricka-~
hock abhout 19 mlles. Oa Aprll 30 on the dowmstream trip, many eggs
were collecled between Mattaponi and Muddy Point, vhere the last
sample was taken.

The largest nmunbers of eggs oz both trips weres taken in the
vieinity of Fozes, which is about 9 miles above West Point. Al-
thovgh spavaling was probably taking place over & fairly wides section
of the strean ths peak activiiy was in the vicinity of Foxss, The
river 3% thizs point ws fresh and relatively turbid. Fisherman over
the river indicated that from year to year the largest spring
catches of bass are meds iz the region around Foxes.

Iarge number of eggsr were 2l1s0 takes in the Mulddy Point samplss,
about 3 mlisa above West Point, where the salinity was about 1 %/oo.
These were collected toward the end of an ebb tide, indicating that
ther ¢ould have been carried to this point by the ecwrrent. Since ne
eges wars collected hers on tha upstream trip it seems evident that
spawvalng was not belng carried on this far downstream.

Chickahominy River. Samples were taken at 3 mile intervals from

Barret's Point, at the mouth of ths river, to Walkexr's Dam, which is
about 19 miles upstream. A few eggs were collected on May 5 at

Hettles Creek, Watt's Point, and below Big Marsh Point. The latter
two stations are in the reglon vhere fishermen make the best catchesz
of bass. Nettles Creek is about 8 miles above Jamestown Island and
Big Marsh Point is about 16 miles above. The whole river was fresh

and appeared to be lesg turbid than the other atresms studled.



Brackish wmbter wan encountered in the Jamss River bolow Jamestown
Isiznd, about 10 miles dowmstreanw from the mouth of ths Chickahominy
River.,

The Pew eggs collected in the river makes the location of any
peak =ffort impoesible; however, on the basis of catches reported by
Pishermen & syawning ground i probadly located bhetween Wautt's Point
and Blg Marsh Poinb.

Janss River. Szamples were takern at apwoximately 5 mile intarvals

Pro: Juaestown Island Lo the west glds of Turkey Island Cutoff, above
Hopeweli, Virginis. Sawplioz ws stopped there I1n cerder that schedule
demends could be wet. Bgys were collected om May 7 and May 1l at
almost evory station frow Jemestown Islsnd to ths last upstreanm sample.
Bvidently ezzs wore helng spawmned over a relatively wids area, posaibly
exheading upatress frow Sur last sampling station. Ths sggs from ths
Jumestowa sample and the sext ons adovs were almoest to the larwsl
stage, ladisatiag that they may have been spawned further upstrean,

The largest mmbers of g were taken vetween Dunnore and Jordan
Point, which are 15 and 27 miles, respectively, above Jamestowa Island
and brackish water. Turkey Island Cutoff is about 32 miles ashove
Janestown Island. The wheols river appeared turbid during the sampling
period., A few fishermen werse questioned bub no indication of where
ths mos%t flsh were caught was obtained,

Rappahannock River. Samples were taken from Tappshamnock to

Port Rayal at approximately 3 mile intervals, from May 17 to May 21.

Sampling was discontiousd there in order that schedule demands could

10



be met., Sampling condlitlons were vary poor because of a heavy

load of fine filamentous algse in the water which clogged nets and
made sorting of samples difficult. A few eggs wers collected from
Iayton, Ketch Point, Wilmot, and Portobago Bay. lLaytom is about

13 miles from Teppahannock and Portobago Bey about 28 miles. The
river wvas fresh in ths vicinity of Tappahannock and the whole ares
atudied was very turbid. Ko cleay picture of whers the best com-
meycial catches of base were made could be obltained from the lisher-
men questioned.

Ta the above descriptions of spawning grounds no attempt has
been mads to interpret the significance of the number of eggs collecﬁea
per sample because of limitations in herent in the types of survey under-
taken. The appartus is at best semi-quantitative due to the inability
to measure currents accurately, to compensate for variable clogging of
nets, and similar factors. The short tims spent on each river allows
no commarison of the importance of spavning grounds becauss spawning
is not carried on throughout the season with equal intensity.

Discussion

Spawvning grounds in all the rivers described here are similar
in that they are located in fresh, turbid water not far above brack-
ish water. In all the rivers some spewning takes plaes over & rela-
tively wide arsa. Nothing distinctive in river topography was ob-
ssrved in the various areas where eggs were collected.

Though eggs were collected in every river surveyed, only in the
Mattaponi Biver were they collected in appreciable numbers. On the

1l



Pamunkey, Mattapoal, and Chickahominy Rivers there iz a high corre-
lation between whors the largest commercial catches are reported 4o
be mads from year to year and wvhere eggs were collected in greatest
abundance. This indicates thait the peak sectivity on thess rivers
probably takes place in the sams limited area from year to year,

This area is usuwlly located within about the first 25 mliles of fresh
water.

In the Jamess and Rappahannock Rivers no good indication of where
the best commercial cateches of fish were made was obtained. Oaly a
fevw eggs weres collected over & wide section of these rivers, thus no
region vhere e peak spawvning zetivity took place could be located.
This greater distance over vhich eggs were collected may be an indica-
tion of a wider range of spawning sctivitiss.

Bo eggs were collected in the Inst upstresaw samples except in the
James River. Fishermen on the warious rivers reported that few bass
were taken at and above the location wheres the last samples were itaken.
Thess two observations secem to indicete that spawning does not taks
piace at the fall line in Virginis zivers.

Spawning grounds described by Vladykov and Wallacs (1938) and
Pearson {1938) in the Chesapeake Bay reziom, and by Woodhull (1947)
in California, appear to be similar in most respects to those de-
scribed here. By contrast the spawning ground at Weldon, Horth Caro-
lina; i distinctly different. It is much farther from brackish water
and 1s located at the fall line, soms distance above tidal influence.

The bottom is rocky and the current more swift and errstic.

12



T™he contrast hetween the Weldon spewmning ground and those in
Virginie raises many questioms regarding the mature of this difference,
Possibly it is an indication of a physiologically different race of
fiah, om the other hand it may simply indicats an adaptation to exist-
ing river comditions. Further study on striped bass spawaning activi-
tles on the Romnoke and other rivers abould help clarify soms of
thess problems.
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During April and May 1950, the Pamunkey, Mattaponi, Chicka-
heminy, James and Rappahannock Rivers wers studied to determine
the location of striped bass spawnlng grounds by sampling for

plankionic egegs and larvwe,

Samples were taken from brackish water (about 5 ©/oo or less)
and continued upstream until navigation became difficult or

schedule demands required that sampling be stopped.

Iargs nets simllar In design to simple plankion netz wers

anchored 1o the current both on the bottom or at the surface.

Eggs vwere collected in all the rimm over & fajirly wide portion
of the stream Jjust above brackish water., The greatest numbers
of eggs were uwsually within the first 25 miles of frezh wvater,
indicating that ths peak spawning activity ocewrs within this
rogion. Xo egge were collected st the last upstroan samples
excopt In the Jawes River, indlcating thet the major spawaing

effort is well below the fall lins.

On the Pemunkey, Mattaponi, and Chickahominy there was & high
correlation between where fishermen made the bhest spring catches

of bass from year to year and where eggs were collected.

Oa the James aad Rappahaanock eggs were collscled svar a wide
section of the sireawm, bui no correlation hoiween commercial

catches of fish and egg collections could be dstermined.
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