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INTRODUCTION

\
There are five principal objectives included in the design

of this project: (1) to obtain an estimate of age composition of
thé stocks of striped bass in lower Chesapeake Bay, with special.referencg
to seasonal variation, (2) fo determine the age selectivity of major
types of fishing gear, (3) to measure the proportion of total catch
contributed by each type of fishing gear, and to estimate the magnitude
of the recreational catch, (4) to estimate mortality rates for striped~
.bass during the resident phase, and (5) to estimate abundance of individual
year classes during their resident phase.

During the initial six-month contract period, 1 May - 30
November 1967, some progress has been made toward attainment of
objectives 1, 2, and 5. These results will encompass the body of this
report. Objectives 3 and 4 depend on a tagging study not yet begun. Tag
types have been selected on the basis of published experience in striped
bass tagging, and an initial supply of 3000 streamer disc tags and 300
double-barbed dart tags procured. Tying materials for the streamer tags
and retention of the dart tags will be tested in holding tanks in the

near future. Field tagging will commence in January or February 1968.

OBJECTIVE 1

Due to the lag time introduced by the processing of scale samples,
final readings of samples are presently complete through Auguét 1967,
thereby limiting this report to the first four months of the contract
period. An exception to this will be foUna in results under Objective 5,

where data from minnow seine surveys, July - October, 1967 are complete.
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The eStimate of age composition of local stocks is to be
gained from pound net and fyke net samples. These gear have been
found to be "non-selective", essentially catching all available ages of
striped bass, and presumably in proportion to their availability. Although
fished more nearly year-round than are other types of gear, the eﬁployment.
of pound nets and fyke nets is still somewhat erratic. Thus, fyke nets
were used only in the James River during this reported period, while
pgpnd nets were continually fished in the ybrk River, not until August
in the Rappahannock, and not at all'in the James River. Settinq and re-
ﬁoval of nets depended on fishing success, fouling by jellyfish, and the
whims of individual fishermen. The period of this report includes a
season of poor catches, with many small samples comprising, in many
cases, the entire striped bass catch from an individual net fishing

48-72 hours.

" James River ) ' Number of Fish in Year Class _
(fyke nets) DMonth [1966 1965 1964 1963 1962 1961 1960 | Total
| June 0 20 21 8 2 0 1 52
July 0 16 14 0 1 1 1 33
Bugust 0 13 8 1 0 0 0 22
June-Aug (%) 0 45.8 40.2 8.4 2.8 0.9 1.9 107 (100%)
York River Nﬁmber of Fish inh?ear Class
(pound nets) Month {1966 1965 1964 |[Total ’
June 2 0 2 4
July 69 8 2 79
August | 158 ) 2 166
June~-Aug (%)92.0 5.6 2.4 249 (100%)
Rappahannock River Number of Fish in Year Class

(pound nets) Month [1966 1965 1964 [Total

August 47 2 2 51
% 92.2 3.9 3.9 100%

The number of scale samples from "non-selective™ gear
taken over the remainder of the contract period, pressed in plastic, and

awaiting final aging are as follows:



"Non-selective® September October November
gear
- J Y R J Y R J Y R__Total
Fyke net 8 4] o 30 0 0 0 0 0 38
Pound net 0 98 86 ZZ 53 144 S0 50 -100 658
Total 8 98 86 107 S3 144 50 S0 100 696

Age composition of catches from the two "non-selective® types

of gear appear quite distinqt. Although these data might indicate a

selection of larger fish by the fyke net, evidence pointing toward a

deficiency of the 1966 year class in the James River is accumulating,

and swill:be referred to again:in thig:reponts:

-Both:=types of gear

would be expected to catch the one-year-old, normally most abundant,

year-class (in this case, the 1966 year class). .

Although pound net catches in the York and Rappshannock Rivers

during summer months included a very large percentage of one-year-olds,

total commercial catches were extremely small.

It is expected that, with

the addition of data collected from September-Noveﬁber, a change in the

percent age composition will be evident. The much larger catches of this

OBJECTIVE 2

| period -included a greater proportion of older fish.

The age selectivity of the various major types of fishing

gear will be determined by compating catches with those from non-

selective gear.

James River

York River

The limited data thus far available are given below: - -- -

Number of Fish in Year Class

May-June 1967 '66 _'65 '64 T63 162 V61 160 'S59 '58 Total
Non-selective: fyke 0 20 21 8 2 0 1 0 0] 52
Selective: sport catch 0 17 10 2 1 2 3 2 1l 38
' haul seine 1 17 0 0 0. 0 0 0 0 18
July-Aug 1967 _
Non-selective: fyke 0 29 22 1 1 1 1 0 0 55
Selective: sport catch| 3. 47 40 12 12 7 3 2 1 127

Number of Fish in Year Class

July-August 1967 '66 Y65 T64 T63 Y62 V61 '60 Total
Non-selective:pound 227 14 - 4 0 0 0 0 245
Selective: sport catch | 84 61 10 0 0 0] 1 156

haul seine 133 3 1 0 0 0 0 137
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' Rappahannock River- l Number of Fish in Year Class

August 1967 '66 165 164 |Total
Non-selective: pound 47 2 2 51
Selective: sport catch 5 1 1 7

Compared with non-selective catches within the same river system
and at the same éeason, catches from commercial haul seines are cdmposed
of greater numbers of young fisﬁ. These limited data reflect the school-
ing and shoaling of young fish during the warm months. Length frequencies

of haul seine striped bass were highly peaked, indicating a schooling

+ by size of those fish vulnerable to haul seines. Haul seine operations

in the Rappahannock River were hindered and finally halted by an excessive

abundance of the jellyfish Chrysaora quinquecirrha and Aurelia aurita.

Sport fishing by hook and line selects older fish. Although

the youngest three catchable year-classes contribute the majority of"

. haoked fish, disproportionate numbers of large fish were taken.

Differences between river systems are evident, with a low abundance

of the 1966 year class in the James River again noticeable in sport

" catches. -

OBJECTIVE 5

Although the principal means of estimating the abundance of
individual year classes will be the examination of tag returns, two
other sources of information are available. One of these is a minnow seine
survey of current year classes, conducted this year on the 1967 year class;
the‘other is data ;esulting from young fish trawl surveys routinely
conducted by this laboratory. Indices of abundance obtained frbm these

two different sources will eventually be related to tag return estimates

and, if found to be consistent, ultimately replace the use of tagging.



Minnow seine survey 1967

From six to eight standard seining stations have been
established in each of the three rivers of interest. These were
sampled, using a 100' X 6'X 1/4" minnow seine, twice a month during

the period July through October. Selnlng was delayed until July to

h ostea I

;avoid kllllng exce551ve numbers of seasonally small fish, while cont1nuatlon

l

‘~;of sampllng beyond October would be %nefflCIGHt because of both escape-
}-.—-..J D e '--v - f .. ' - - '.— e J; o

ment of larger 1nd1v1duals and _seasonal.movements of striped bass out of

the shallows.

‘

;_ ——— e — - =
‘

Catéh per unit effort, calculated on a monthly basis for the
.‘-Fhreg_rivergl is shown in Fig. 1. Indices of abundance may be obtained
either from these monthly figures, or from the total catch per total
effort for'each river (see insert,'ﬁig. 1). The unit of effort here
used is one seine haul, and .the relatively few 1966 year class striped

bass caught by this means have been excluded from calculations. No older

fish were caught.

Figure 1. Indices to abundance of the 1967 year class of striped bass
in the York, James, and Rappahannock Rlvers, Virginia, as monthly

estimates and (inset) as seasonal totals.

The importance of estimating year class abundance separately for
each river system is reaffirmed by the apparent failure of the 1966
year class in the James River, as reported above in the age composition
analysis. Neighboring rivers may greatly differ in production of any
givan year class.

The coefficient of proportionality for each river, relating
catch per unit effort data to absolute abundance‘will not be available

until the stocks are tagged and returns are evaluated. These systematic
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seining surveys should, be continued over several years, in the same
manner, to obtain relative indices of abundance for successive year

classes in the three rivers. ‘

Young-fish trawl surveys

The Virginia Institute of Marine Science conducts a monthly
trawl survey for young fish over a series of stations extending from the
mouth of Chesapeake Bay to fresh water in the Pamunkey River, a principal
tributary to the York River. These surveys have been regularly conducted
~for several years. Similar surveys in the James and Rappahannock-Rivers
" have been more sporadic.
| Beginning in June 1967 trawl surveys have been, and will

continue to be during the life ofAthis project, run on a monthly basis
~-on all three rivers. Striped bass obtained on these surveys are processed
just as.are those from commercial and sport samples, thereby providing
comparative length and age data. These samples can provide an index to
the abundance of year -classes. |

A number of fish caught on surveys early in 1967 were frozen
in anticipation of this project and subsequently processed. These data

are summarized in quarterly periods (Jan-Mar, April-June 1967):

lst quarter 1967

Percent of fish in yr class|Total # | Total | Total Effort
River system 1966 1965 1964 1963 Aged Catch (hours)
James 25.9 63.8 10.3 0 58 66 4.50
York 82.9 15.7 0.3 1.0 299 606 4.54
Rappahannock 78.7 18.4 2.9 o 381 494 3.25

2nd quarter 1967

Percent of fish in year class
River system 1966 1965 Unknown Total # | Total | Total Effort
Aged Catch (hours)
James - - 100.0 0 4 5.88
York - 38.0 62.0 - S0 66 4.50
Panmnahannacle aa A X A - 1] 250 2.20
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Trawl catches in July and August were small, due to the

seasonal dispersal of striped bass into waters shoaler than the channels

regularly trawled.

Results from monthly cruises are therefore combined:

July-Aug 1967 ' Percent of fish in
year class Total # Total | Total Effort
Rlver system 1967 1966 1965 Aged Catch (hours)
ggmes vz = | 25.0 gs.o 0 4 4 2.61
ork 7 22.7 "84.6 22.7 22 22 3.00
-Rappah-ann‘ock-—--—F&——leB-ﬁ""'—'-"-Ow"" g— - -8 3.20
;Zif° Assuming ghat, whepe total catches exceed the actual number

'.-‘.”qn-' o

of flsh aged, the flsh aged are representatlve of the total sample, the pro-

portions, of -the aged—samples‘w1th1n year, classes may be used to obtain

total catches within these year classes.

Thls is considered a reasonable

assumptlon in this case and the calculated catch per unit effort, using

one hour of trawling time as the unit of effort, is presented below.

lst quarter 1967

River system

Catch pef unit effort in
year class

—

Catch, all ages,
per unit effort

James

York .
Rappahannock

2nd quarter 1967

1966 1965 1964 1963

3.8 9.4 1.5 0
110.7 21.0 0.4 1.3
119.7 27.9 4.4 0

Catch per unit effort in
year class

14.67
- 133.48
152.00

Catch, all ages,
per unit effort

River system 1966 1965 Unknown

James - - 0.68 0.68
YOI‘k 506 9.1 - l4v67
Rappahannock 15.4 0.6 - 16.00

July-August 1967

Catch per unit effort in

year class

Catch, all ages,

River system 1967 1966 1965 per unit effort
James 0.4 i.1 0] 1.53
York 1.7 4.0 1.7 7.33
Rappahannock 0 2.5 .0 2.50
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And, finaily, a combining of catches and effort within

age classes and river systems for the period January ~ August 1967 provides

an overall index to the abundance of year classes thus far sampled by

trawl:

Jan-Aug 1967

Calculated total catch per year class (nos)

Total

Total
River system 1967 1966 1965 1964 1963 Unknown |Catch | Effort
(hours)
James 1.0 20.1 42.1 6.8 0 4.0 74.0 | 12.99
Rappahannock 0 424.0 91.7 14.3 0 - 530.0 8.20

Total catch per total effort in year class

River system 1967 1966 1965 1964 1963 Unknown | Total catch, all
’ ages, per total
- _ _ ____leffort ]
James 0.1 1.5 3.2 0.5 0 0.3 5.70
York 0.4 44.8 11.7 .0.2 0.5 - 57.64
Rappahannock 0 S51.7 11.2 1.7 0 64.63

The choice of total catch/totél effort err the whole or a

part of a year on the one hand, and monthly estimates of catch per unit

effort-on the other, as indices of abundance of individual year classes

must await additional data from other sources. However, comparison of

these data with age analysis of commercial and sport samples does show

a comparable defiéiency in the James River 1966 year class, and a close

similarity in the age composition of York and Rappshannock River popu-

lations. The order of magnitude difference in total striped bass catches

between the James and both the York and Rappahannock Rivers is created
mainly by differences in abundance of the 1966 year class.

conclusions lend confidence to the proposed use of trawl survey data

in the estimation of individual year class strength.

These similar
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INTRODUCTION

The five principal objectives included in the design of this
project are 1) to obtain an estimate of seasonal age composition of the

striped bass stocks in lower Chesapeake Bay, 2) to determine the age

~ selectivity of the principal types of fishing gear, 3) to measure the

proportion of total catch taken by eéch type of fishing gear, including
the recreational catch, 4) to estimate mortality rates for striped bass
during the resident phase, and S) to estimate abundance of individual
year classes during their residence in the James, York, and Rappahannock
rivers.

This is the second annual report on progress made in this
project. A previous report has summarized results from the initial
contract period May 1 - November 1967. This report includes results
from the contract period December 1, 1967 - Rugust 31, 1968 as well as
that portion of the previous contract period for which scale processing

and analysis were incomplete.

OBJECTIVE 1

The age composition of local striped bass stocks is being
monitored through age analysis of scales taken from samples of pound
net and fyke net catches. These commercial nets are considered to be
"non-selective", catching all available sizes of striped bass.

Our previous report, covering the period of sampling from
June - August 1967, revealed the absence of the 1966 year class from

James River non-selective samples. During the same period, samples



from both the York and Rappahannock rivers were composed pre-
dominantly (92%) of the 1966 year class. Results from age analysis
during the period Seﬁtember 1967 - June 1968 are summarized in
Table 1. ’
Table 1. Age composition of non-selective commercial striped bass
catches in the James, York and Rappahannock rivers,

September 1967 - June 1968.

Number of Fish in Year Class

River System Month 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 older Total

James River  Sept. 0 0 6 2 0 0 0 0 0 0 0 8
Oct. 0 6 88 8 2 0 3 0 0 0 0 107
Nov. 1 13 34 2 0 0 0 0 0 0 0 50
Dec.-Feb. (None) ' 0
Mar. 0 9 8 4 0 1 0 0 1l 2 1 26
Apr. 0 7 24 12 ) 2 3 10 6 2 1 72
May 0 1 3 15 0 1l 4 2 2 2 1 31
June 0 14 12 7 2 0 1 0 0 0 0 36

Percent Total Sept.- 0.3 15.2 53.0 15.2 2.7 1.2 3.3 3.6 2.7 1.8 0.9 330
June

York River Sept. 0 90 8 0 0 0 0 0 0 0 0 98
Oct. 0 47 6 0 0 0 0 0 0 0 0 53
Nov. 0 47 2 1 0 0 0 0 0 0 0 50
Dec. 0 18 12 0 0 0 0 0 0 0 0 30
Jan-Feb (None) '
Mar. 0 1 13 11 0 0 0 0 0 0 0 40
Apr. 0 27 4 0 0 0 0 0 0 0 1 32
May 0 20 10 2 0 0 0 0 0 1 0 33

' June 2 72 7 0 0 0 0 0 00 0 81

Percent Total Sept.- 0.5 80.8 14.9 3.4 0 0 0 0 0 0.2 0.2 417
June

Rappahannock Sept. o 77 9 0 0 0 0 0 0 0 0 86
Oct. 0 118 25 1 0 0 0 0 0 0 0 144
Nov. -0 90 10 0 0 0 0 0 0 0 0 100
Dec. 2 72 13 10 2 0 0 0 0 1 0 100
Jan. 0 40 7 2 0 0 0 0 0 1 0 50
Feb. _ (None) 0
Mar. 0 44 18 15 4 6 19 6 1 13 2 128
Apr. 0 76 3 1 0 1 0 1l 0 0 0 82
May 0 48 7 0 0 0 0 0 0 0 0 55

: June 6 93 2 -1 0 0 0 0 0 o 0 102
Percent Total Sept.- 0.9 77.7 1.1 3.5 0.7 0.8 2.2 0.8 0.1 1.8 0.2 847



Pound nets were fished in all three rivers and fyke nets in
the James and York, during this 10-month period. Data in Table 1

are for the combineq catches of these two gear types, where poth were
sémpled. The 1966 year class continued its dominance in catches from,
the York and Rappahannock rivers, where it contributed about 80 percent'
of the total numbers of striped bass. The youngest four year-classes
(1967-1964) were present in remarkably similar proportions in these
two rivers. HoweQer, differences between the.two rivers in catches of
older year classes were evident. The spring spawning run of largerl
striped bass, so obvious in the Rappahannock River, was either missed
by pound nets or of low magnitude in the York River.

The age composition of non-selective catches sampled in
the James River, on the other hand, is quite distinct from that observed
in theé York and Rappahannock. Although finally appearing in October
1967 catches, the 1966 year class was relatively deficient in the James
River, and this is reflected in its low contribution to numbers of
striped bass caught during this 10-month sampling period-(15.2 percent .
of total sample in Table 1). '

The first full year of data from non-selective éatch samples
is presented in Figure 1, where the percent age composition within river
system§ is summarized by quarterly periods. The close similarity of

- York and Rappahannock stbﬁks in age structure is apparent, as is the
continuing importance of the 1966 year class. The apparent deficiency
‘of this year class in James River populations shifted dominance in
catches to the earlier year classes, with the majority of individuals

coming from the 1965 and 1964 year classes. A few older fish appear



in James River catches throughout the year, although the seasonal
appearance of large fish on the way to spawning grounds is evident
by the first quarter of 1968.

Other seasonal differences in age compoéition aré not very
~ striking. Apparent trends, such as the decrease in importance of the
1966 year class from July 1967 - March 1968 in the York and Rappahannbck
and the shift in dominance to younger fish in the James, were reversed
in the second quarter of 1968. This resulted-in essentially the
same age composition during spring months of 1968 as was_&bserved in
the summer of 1967. An exception to this was the entry of small
numbers of the 1966 year class and the presence of a spawning run of
large striped bass in the James River.

Scales from July and August 1968 samples are not yet fully
processed. Age composition from these months will be included in the

next report.

OBJECTIVE 2

The age composition of striped bass caught by gear types
considered to be selective is compared to that of non-selective catches
for the same time period and river system in Table 2. The limited
amount of data collected in the early months of this projept énd
reporféd on iﬁ the previous annual report indicateq that haul seines
selected somewhat smaller fish in warm months and that the sport
.fishery selected larger fish than those found in non-selective catches.
Some of this data is again utilized in Table 2 in order to establish

a quarterly summary of age composition.



Table 2.

James River

Age distribution of striped bass sampled from "selective"

catches in the James, York, and Rappahannock rivers, July
1967 - June. 1968.

Numer of Fish in Year Class

Jan-Mar. 1968

(No samples from selective gear)

July-Sept. 1967 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 Older Total
Non-selective 0 0 35 24 1 1 1 1 0 0 0 63
~ Selective:
Haul seine 0 5 6l 3 0 0 o 0 0 0 1] 69
Gill nets 0 1l 19 5 0 0 1 0 1l 0 0 27
Sport Catch 0 5 123 62 15 12 9 3 3 1 0 233
QOct-Dec 1967
. Non-selective 1 19 122 10 2 0 3 0 0 0 0 157
Selective: ‘
Haul seine 0 2 43 9 1 2 1 0 0 0 0 58
Gill nets 0 18 145 122 6 3 0 1 0 0 0 295
Sport Catch 0 1 40 14 1 1 2 1l 2 0 .0 62
Jan-Mar. 1968
Non-selective 0 9 8 4 0 1 0 o0 1 2 1 26
Selective: :
Haul seine o 17 9 17 0 0 0] 0 0 0 0 43
Gill nets 0 9 123 131 5 2 1 2 0 0 1l 274
Apr-June 1968
Non-selective 0 22 39 34 7 3 8 12 8 4 2 139
Selective:
Haul seine 1 63 8 21 0 0 0 1 2 1 0 - 97
Gill nets 0 0 1 20 1 0 0 0 0 0] 0 22
Sport catch 0 2 3 6 2 0 0 0 1l 0 0] 14
York River
July-Sept. 1967
" Non-selective ' 0 37 2 4 ©0 0 0 0 0 0 0 343
Selective :
Hauwl seine 0 133 3 1 0 0 0] 0 0] 0 0 137
Sport catch 0 338 101 13 1 0 0 1 0 0 0 454
Oct-Dec 1967
Non-selective 0 112 20 1 0 0 0 0 0 0 0 133
Selective:
Gill nets 0 6 2 0 0 0] 0 0 0 0 0 8
Spar t Catch 5 517 75 10 1 0 0 0 0] 0 0 608



Table 2 - Continued

Number of Fish in Year Class

Gill nets 0

Haul seines appear to have selected somewhat younger

York River
Apr.-June 1968 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 Older Total
Non-selective 2 97 19 2 0 0 0 0 0 1 0 121
Selective:
Haul seine 11 136 1 2 0 0 0 0 0 1 0 151
Gill nets ' 6 172 12 5 3 0 1l 0 0 2 0 195
Sport catch 27 225 22 3 0 0 0 0 0 0 0 277
Rappahannock River
July-Sept. 1967
Non-selective 0 124 11 2 0 0 0 0 0 0 0 137
Selective: ’
Haul seine 0 63 4 0 0 0 0 0 0 0 0 67
Gill nets 0 25 3 4 0 0 0 0 0 0 0 32
Sport catch 0 11 1 1 0 0 0 0 0 0 0 13
Oct-Dec 1967
Non-selective 2 280 48 11 2 0 0 0 0 1 0 344
Selective:
Gill nets 0 10 0 0 0 0 0 0 0 0 0 10
Jan-Mar 1968 No samples from selective gear types
Apr.-June 1968
Non-selective 6 217 12 2 0 1 0 1l 0 0 0 239
Selective: :
191 6 3 0 0 o 0 0 0 0 200

striped bass in the warm months, compared with non-selective catches

in the same months and river system.

However, there are indications

that October-March haul-seining selected older fish. It is hypothesized

that this is caused by the same factor that depressed the relative

contribution of younger fish in non-selective pound and fyke net

catches in winter months (Fig. 1).

Smaller individuéls in the

population are seemingly more restricted to the deep channels, and

in movements, during cold months than are large fish.

probably a function of their different feeding requirements.

This is



Gill nets generally selected larger fish than those found
in non-selective catches. James River gill net catches, where sample
sizes are adequate, were dominated by two year classes, 1965 and
1964, while comparable non-selective catches were dominated by the
1965 year class alone. In the York and Rappahannock rivers, the
abundant 1966 year class predominated in both types of gear, so
that selectivity is less demonstrable. The several mesh sizes in
use in Virginia waters obviously confuse this comparison, so that |
an expanded effort directed toward a further breakdown of data from
gill nets of various sizes is indicated. This needed information
-will be obtained during the current fiscal year. Mesh sizes in
use vary from three to five inches, the latter referred to as "shad
nets".

Sport catches generally contained a larger proportion of
_o0lder year classes than comparable non-selective catches. James
River sport catches, although dominated by the 1965 year class, in-
cluded large numbers of older fish (1964-1958 year classes). The
York River, on the other hand, showed a dominance of the abundant
1966 year class in sport catches, with selectivity for older fish
expressed only by a slight increase in the 1965 and 1964 year classes,
compared with non-selective catches. During the spring months of
- 1968, York River sport catches actually selected somewhat smaller
fish than non-selective nets. This difference between rivers is
believed due to the practice of fishing with artificial lures
(feathers or bucktails) and light taekle from the numerous well-
lighted military and industrial piers on the York River. Smaller

striped bass appear to be attracted most strongly to these lights
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.and the occasional large individual hooked on the usually light

tackle is often lost. The method is less common in the James

River, where bait-fishing is the more usual practice.

OBJECTIVES 3-5

These objectives ofour project all require, to a greater
or lesser degree, an abundance of information to be gained from a
tagging program. Whereas returns from winter 1968 tagging are
not yet complete, discussion of progress towards these three objectives
will here be limited mostly to a description of this tagging.
Selection of a tag to be applied to striped bass was
aided by an abundant literature on tag testing, especially that
stemming from the 1957-1958 Chesapeake Bay Cooperative Striped Bass
Program (Davis 1959, Lewis 1961). Nylon streamer tags were reported
to be non-sélective, an important consideration for meaningful
attainment of our objectives, so were chosen as the principal tag
type to be used. Disadvantages of this tag include the time necessary
for pre-tagging attachment of line to disc, the slowness of tag
application produced by knot-tying in cold weather, and a known
loss of tags after a relatively short period of time (about nine
moﬁ%hs according to Chadwick, 1963). Two typesof fishing line
were u;ed in tying tags, in alternating lots of 100 tags. Both
were 27 pound test, one of spliceable braided dacron, the other of
nylon. The method of tying, except for one lot of 100 dacron-tied
tags, which were spliced and attached to fish with a bowline knot,
was identical to that employed previéusly in the Chesapeake Cooperative

Striped Bass Program, 1957-1958.



A lesser quantity (300) 6f a more easily applied tag
was purchased for comparison. These were double-barbed dart tags
(Floy Tag No. 6-B). About 200 of these were released, mostly oﬁ
larger fish. Further use of this particular tag was discouraged
Sy the size of wound caused by the 1arge-bofe applicator and
because of poor-quality plastic and resulting breakage of barbs.

The desirability of an immediate tagging of river popu-
lations prior to the spawning season precludéd any extensive test-
ing for tag-induced mortality and retention of tags. However,
instruction in tagging techniques was combined with a limited tank
study begun in January and terminated in March 1968. A child's ten-
foot circular wading pool was provided with screened outlets and
circulating river water (17.63 - 20.46% salinity and 7.3 - 14.8° C
during the course of the experiment) and stocked with 15 young
striped bass (143-258 mm fork length) on January 8. After allowing
eight days for adaptation to tank conditions and initial mortality
to cease, there were nine relatively healthy survivors. Treatment
and survival of these fish are given in Table 3.

Table 3. Size, type of tag, and survival of experimental tank-
held striped bass, winter 1968.

Fork length (mm) Type of tag applied ~ Survival Time (days)
230 Dacron streamer 6
238 Dacron streamer 71
213 Dacron streamer 66
258 Floy Dart 6-B ‘ 71
176 Nylon streamer 17
219 Nylon streamer 27
168 Nylon streamer 38
143 Control 31
? Control 39
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Mortality appeared to be tank-produced rather than tag-
produced. Final survivors were blind and covered with a whitish
layer of fungus and bacteria. Mortality was most rapid during
abrupt rises in water temperature. Such changes coﬁld, of éourse, .
be avoided by fish in their normal environment, so that such m&ftaiity
has little relation to expected occurrences in wild populations.
Further holding experiments were not attempted.

Winter releases and preliminary return data are summarized
in Table 4. BAll of these fish were obtained by trawling with the
Institute's R/V PATHFINDER. Length and age was obtained for
each fish tagged; scale samples being removed from the point of
tag insertion. Data for each release have been punched on IBM
cards, to whiqh return information is added as it occurs.

Table 4. Winter releases of streamer and dart tags in the York,

James, and Rappahannock rivers. Returns are those .recorded

as of September 15, 1968.

Date Tagged Total Number Number of Percent

River of Release (1968) Tagged Returns Returns
York River Jan 29-Feb 7 1468 160 10.9%
Mar 5-6 464 _36 7.8%

1932 196 10.1%

James River Feb 27-28 85 2 ' 2.4%
Rappahannock River Feb 13-20 1178 198 16.8%

Total all rivers 3195 396 12.4%
| It became evident shortly after tagging was completed

that streamer tags were being tangled in gill nets. Commercial

fishermen have reported finding, in some cases, only the tag in the

netting and, in other instances, tagged fish too small to be caught

under normal circumstances. These iatter were snagged by entanglement

of tag and netting (Fig. 2). This selectivity by gill nets,
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. unsuspected from published literature, is undesirable in attain-
ment of our objectives. Since an important assumption in analysis
of tag returns is that a tagged fish has a chance of escapement
equal to that of an untagged fish, a new type of tag was desirable.
The relatively new Floy Tag No. FD-67, a cartridge-fed anchor

‘tag, was chosen for subsequent tagging. This tag was field-tested
in the summer of 1968 and found to be a fast, sure means of marking
fish, although not without problems of its own (Fig. 3). A list

of 1ocatiohs and dates of tagging with this type of tag is given in
Table 5.

Table 5. Summer releases of anchor tags in the York, James, and
Rappahannock rivers.

Date Total Number Method of
River of Release (1968) Tagged Capture
York River June 17- 283 Hook and line
Sept 6
Rappahannock River July 3, 8 1493 Pound net
James River July 29 - 553 Pound net
Aug 2

Returns from summer tagging are too incomplete to warrant
mention in the present report. The method of tagging, however, is
judged superior to the streamer tags and will be utilized in sub-
sé&uent tagging efforts.

Progress toward Objective 4, i.e. the estimation of
mortality rates, has been made, in addition to a start of tagging,
through the writing of analog computer analysis programs. These
have been devised for growth in length and weight using the
von Bertalanffy-type equations. |

We = W (1 - e-k(t-to))3

o-K(t-t5)

and Lt=lb°(l"’ ).
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Estimates of mortality will be made with either an analog
program or through use of the Institute's IBM 1130 digital computer.
These studies will ‘begin when tabulation of length, weight, .and
age data are more complete. h

The accumulation of data for the estimation of abundance

of individual year classes (Objective S) has been continued through

this contract period. Although the minnow seine survey for the current

year (July-October 1968) is not yet complete and a full treatment
will be reserved for the next report, it can be now stated that the
1968 year class appears to be much less successful in the James
and York rivers than in the Rappahannock, and will probably be of
overall smaller magnitude than the similarly estimated 1967 year
class.

Young~fish trawl surveys were cbnducted on a monthly basis
in the three rivers, interrupted only when and where icing conditions
prevented safe passage of the vessel. Data on the age composition
and ﬁbundance of striped bass caught by use of a 30! semi~-balloon
trawl is now available beginning in January 1967. Our previous
annual report included the first eight months of this data, and
pointed out an apparent deficiency of the 1966 year class in the
James River. Table 6 includes a full year of data up to and

including June 1968.
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Table 6. Results of young-fish trawl surveys for striped bass,

expressed as catch per unit effort within year classes,
and total catch per total effort, by river system. The
unit of effort is defined as one hour of trawling time,

using a 30' semi-balloon trawl.

-

July-Sept 1967 Catch per unit effort

Success in

in the James River.

in year class

River System 1967 1966 1965 Total catch Total effort Total catch
(hours) _per total effort

James 0.6 1.1 0 6 3.61 1.66
York 1.8 3.6 1.5 31 .4.50 6.89
Rappahannock : o 1.9 0 9 4.85 1.86
Oct-Dec 1967 Catch per unit effort

in year class Total Total effort Total catch
River System 1967 1966 1965 1964 1963 Catch (hours) per total effort
James 3.5 0.9 0 0 0 15 3.38 4.44
.York 10.8 2.2 0.2 0 0.2 67 5.02 13.35
Rappahannock 30.5 18.2 0 0.2 0 226 4.62 48.92
Jan-Mar 1968 Catch per unit effort

in year class Total Total effort Total catch
River System 1967 1966 1965 1964 1963 Catch (hours) per total effort
James 0.0 2.3 1.0 1.0 0 43 3.00 14.33
York 70.0 20.1 2.0 0 0 362 3.93 92.11
Rappahannock 30.0 1i0.0 1.0 1.0 1.0 43 1.00 43.00
Apr-June 1968 Catch per unit effort '

in year class Total Total effort Total catch
River System 1968 1967 1966 1965 1964 Catch (hours) per total effort
James 0 1.2 1.2 0.6 0.3 11 3.38 3.25
York 0.2 7.4 1.7 0 0 43 4.62 9.31
Rappahanngck 0 3.8 6.9 0 0 51 4.79 10.65

catches of striped bass continued to be lowest

Seasonal catches in the James River, adjusted

for effort, were from 9 to 89 percent of those in the Rappahannock,

and from 15 to 35 percent of those in the York River.

Differences

were due to lower catches of both the more abundant year classes

(1967 and 1966).

It is not clear from these data alone whether

river differences are real numerical differences or a function of
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station locations within the river systems. Tag return analysis
should aid in this interpretation.

The 1967.year class became dominant in trawl catches
during the fourth quarter of 1967, when it contributed 80 percent
of the total catch in the James and York rivers and 62 percent in
the Rappshannock. During the first three months of 1968 the 1967
year class continued to contribute from 70-76 percent of total
striped bass catches in the three rivers. The latter figures may
be compared with trawl data obtained in thé first quarter of 1967,
when the 1966 year class constituted about 80 percent of catches
in the Yorkand Rappahannock rivers, but only 26 percent of James
River catches. Therefore, the percent age composition, at least,
of catches during the winter months of 1968 was similar in all
three rivers, with the 1967 year class showing equal relative
importance. The deficiency of one-year-olds noted in the James
River in the previous year is not evident in 1968. This fact
corresponds well with results of the 1967 minnow seine survey, which
showed abundance of the 1967 year class to be of the same order

of magnitude in the three rivers.
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Fag. L. Age composition of striped bass sampled from pound net and
fyke nets within seasonal periods, July 1967 - June 1968.
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Fig. 3. A returned FD-67 anchor tag with heavy attached growth.
This condition of summer-applied tags was common in the
Rappahannock River.
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i)
Fig. 2. A returned streamer tag with pieces of snagged gill
netting still attached.
-
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INTRODUCTION

This project, initiated in May 1967, was designed with five R
principal obJectlves' 1) to obtain an estimate of seésonal age éomposition
of striped bass stocks in lower Chesapeake Bay, . 2) to determine the age
selectivity of fishing-gear types, 3) to measure the proportion of total
catch taken by each type of fishing gear, incluéing the sport catch,

4) to estimate mortality rates for striped bass during the resident phase,

and 5) to estimate abundance of individual year classes.

Two previous annual reports have contributed to attainment of
Objectives 1, 2, and 5. Age composition of river stocks was found to

be closely 31m11ar in the York and Rappahannock rivers. However, the

'neighborlng James River stocks were dlstlnctly different, because of

relatively poor production or 'supvival of the 1966 year class (Grant and
Joseph, in press). During the period September 1967-June 1368, approxi-
mately 80% of the pound and fyke net catches in the York and Rappahannock
rivers consisted of 1966 year class striped bass; the comparable estimate
from James River samples was 15%. These river differences in age )

tomposition have underlined the importance of sampling in more than one

river.

Comparisons with non-selective pound and fyke.net catches indicated
*hat commercial haul seines are seasonally selective- for younger fish

{n warm months and somewhat older fish in cold months. Gill nets capture

" 4 distinctly stratified segment of the population, dependent on the mesh
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¢ize of nets and the girth of the fish. The two principal mesh sizes

'employed in Virginia are 3 1/2 and 5 inches ("spot" and "shad" nets,

— e

e

respectively). . The latter are particularly selective for older..striped. - .
pass. Publication of a detailed study on selection by gill nets of

various sizes of North Carolina striped bass (Trént and Hassler, 1968) has
obviated the need expressed in our previdus réport for a ‘similar study.

Sport catches were noted as only slightly selective for older striped

bass.

Catch-per-unit-effort data from annual July-October seining and
from January-March trawl surveys were selected to provide early estimates
of incoming year-class strength. A promising correspondence'between the
1967 minnow seine sﬁrvey and winter 1968 trawl survey in estimates of

relative abundance of the 1967 year class was shown.

Objectives 3 and 4 depend on tag—and-recaptufe methods. Tagging
~as initiated in.January 1968 and is being continued: A description of
tags, tagging methods, and early results was included in our second
annual report (Grant, 1968). The present reporf includes a summary of
;teliminary tag return results through July 1, 1569, followed by a

!iscussion of progress within each objective.
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FRELIMINARY RESULTS FROM STRIPED BASS TAGGING

Tagged striped bass have been released in Virginia waters, to date,
within three distinct seasonal periocds. For convenience in analysis,

these will be treated separately in following tabulations. The initial

~period, January-March 1968, will be referred to as winter 1968 (Table 1).

Remaining tagging periods were summer-fall 1968 and winter 1969.

A change in the.tag type applied (Grant 1968) has been justified.
The principal disadvantages of streamer disc tags- slow applicafion in
cold weather and snagéing by gill nets- have been eliminated by use of
internal anchor tégslf first described by Dell (1968). Application of
these tags has beén'as rapid as length measurements and removal of séales
for age analysis have allowed. Tags should be inspectéd cafefully before
use for excess fits of-plastic that can cause jamming of tagging guns
and for dupliéatioﬁ or omission of se;ial numbers. There has been no
evidence of tagged fish becoming entang%ed in re ts by the projecting

nylon tube. .

Growth of algae, bryozoans, and barnacles on the tags has been
excessive. at times. In numerous instances, such growth has abraded the

side of the tagged fish, causing severe injury and subsequent infection.

‘Reduction in the length of the trailing portion of tag is not considered

advisable as a correction of the problem, however,'because of a significant
umber of tag returns coming from the retail market or fish processing

firms. Any fﬁrther lessening of visibility of tags would increase this

.

type of return.

‘;Ploy Tag & Manufacturing, Inc. Catalog No. FD-67
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Table 1. Releases.of tagged striped bass in Virginia rivers, 1968-1969.

Number of _ Fishing Gear
Date River Fish Tagged Tag_Types Employed
winter 1968
Jan. 29-Feb. 7 |York 1468 Streamer disc, |30' trawl
dart

Feb. 13-20 [Rappahannock 1178 " n

Feb. 27-28 \James 85 n "

Mar. S-6 York 464 " "
Total] 3195

Summer-Fall 1968

June 17-Nov. 26 |[york 392 Internal anchor |[Hook and Line

July 3, 8 Pappahannock 1494 " Pound Net

July 29-Rug. 2 [ames 553 " "
Total 2439

dinter 1969

Jan. 8-Feb. 25 [York 114 Internal anchor | 30* trawl

Jan. 15-Feb. 19 [Rappahannock 1161 " "

Yar. 12-18 James 301 " "

Yar, 25 : York 771 " Haul Seine

Apr. 1 James 544 " " i
Total 2891

<able 2, Age distribution of striped bass tagged in Virginia rivers,

winter -1968.

_-ver System

Year Class
Unknown 1967 1966 1965 1964 1963 1962 1961||Total'

“inag
:rk
‘vPahannock

3
o 35 39
1 i 588 1301
U

134 1005

8
37
38

3 0 0
3 1 0
0 1l 0

0 85
1l 1932
0 1178
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f Some anchor tags have been returned with the trailing end missing.
' éTag serial numbers have been moved toward the anchor end to counter

‘such loss of information. . ) _ C e .e
|

' yinter 1968 Tagging

Large numbers of young striped bass from the 1966 and 1967 year
class were present in the channels of the York and Rappahannock rivers
during winter months of 1968, and readily obtainable with the use of a
30-foot semi-balloon trawl. All tagging during this period‘was conducted'
on the Virginia Institute of Marine Science R/V Pathfinder. Similar.
attempts in the James River failed because of the scarcity of the 1966

year class.

The age distribution of tagged striped bass released during this
jericd is given in Table 2, and age distribution of returns from these
3195 tags in Table 3. Although overall return rates for the James, York, and

‘appahannock rivers are 2.4%, 12.6%, and 20.5%, respectively, énalysis

-

r——

«ithin year classes is of particular interest in that a decided increase

7 return rates among older year classes is evident (Figure 1).

Proportions of returns within the various fishing-gear types will

ve
Y4

used to satisfy Objective 3. An underlying assumption in this method
-3 that tagged fish are neither more nor less likely to be caught than
‘22 untagged fish in any of the various gear types employed. This

‘-sumption was not satisfied in winter 1968 tagging, necessitating a
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Figure 1. Percentage of returns within year classes of striped bass tagged in the York

and Rappahannock rivers during winter 1968. Numbers in
total number of releases within each year class.

parentheses indicate
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correction factor to modify gill net returns of small tagge& striped bass.
Length-frequency sample data from an extensive winter and spring gill;
net fishery in the Rappahannock River were used to determine the length
of the smallest striped -bass likely to be taken in gill nets. Those
returns from tagged striped bass below this minimum size (270 mm fork
length for é 1/2 inch neté, 298 mm for S inch nets) are considered

invalid for gear analysis. The corrected number of returns is included

with raw data in Table 4.

’

The number of regapfures within 30-day intervals from date.of re-
lease is shown inAPigure 2. Two returns from James River tagging, at
large for 24 and 54 days; are excluded.from this figure; as are two
" -Teturns lacking sﬁcﬁ infprmation’from York River tagging. Secondary
peaks in Figure 2 af appquimately 225 and 360 days are sea;onal effects
of fall sport catches in the York River, fall pound net catches in the

Rappahannock,.and‘winter gill net catches in both rivers.

Ls

Only 3.7% of.returns frém York River tagging, and 0.8% of those
from Rappahannock fagging, were recaptured outside the.river system of
release (Table 5). Two;and three-year-old striped bass appeared to
“ove into the Bay in warmer months, and mixing betweén river stocks
apparently occurred when this population returned to river channels in
cooler months. The single return from New England waters was a five-
72ar old tagged prior to the 1968 spawning ruﬁ, after which it joined
the migrating Atlantic Coast population. Both James River returns were

‘“Captured within that river system.
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Table 3. Age distribution of returns through July 1, 1969, from striped
' bass tagged during winter 1968.

Year Class
River System |1967 1966 1965 1964 1963 1962 1961 [ Pota1

James 0 1l 0 1 - - - 2
© York. 44 192. - -S 1l 1l - 0 243

Rappahannock 13 210 18 - 1 - - 242

Table 4. Returns from winter 1968 striped bass tagging, within categories

of fishing gear. Numbers in parentheses have been corrected

for gill-net snagging of small fish.

Commercial Gear
pound haul gill Tzfyke Sport

River System| nets seines nets nets other | Catch |Unknown| Total
James 0 o - 2 0 0 0 | 0 2
York 13 0 164 12 0 43 11% 243
' - (72) _ (151)
Rappahannock| 33. 2 - 156 0 3 36 12 242
. (47) . (133)

* includes 1 return from VIMS trawl
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Table 5. List of tag returhs from areas outside river of tag release-

winter 1968 tagging.

Number . . ) .Minimum R .

River of of Days | Year Recapture Distance Month of
Release at Large| Class Area (naut. miles) Recapture
vork 72 1966 | Mid-Chesapeake Bay 56 April 1968

- " 77 1 ‘ " : 59 11

" 78 " Upper Chesapeake Bay| 115 May 1968

" 155 1965 n . 75 July 1968

" 187 1963 |So. New England 38S August 1968

" 224 1966 |Rappahannock River 82 October 1968

" 232 1966 |Piankatank River 47 October 1968

n 380 1967 |Rappahannock River 70 |February 1969

n 432 1966 |Upper Chesapeake Bay| 115 April 1969
Rappahannock | 124 1966 |Upper Chesapeake Bay| 75 June 1968
" 359 1966 |James River 200 |February 1969

s

employed in winter 1968 striped bass tagging.

Table 6. Chi-square analysis of .returns from four different tag types

Tag Type '
Streamer Disc Dart
* 1ed Tied Spliced

: Dacron Nylon Dacron (Floy FT-6B) Total
Number Released 1491 1396 99 203 3155
Number of Returns 246 221 4 15 487
Expected Returns 227.26| 212.78] 15.09 31.86 -
Chi-square 1.23 0.32] 8.15%] ~8.92%% 18.62%%

P >0.25| >0.50] <£0.005} «£0.00S. . £0.005
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A chi-square analysis of returns from the four types of tags used
during winter 1968 (Table 6) demonstrates that both bowline-tied spliéed
streamer discs and dart tags were returned at a much lower rate than
streamer disc tags tied with crossed running knots (U. S. Fish and wWild-
life Service method used in 1958). Differences were highly significant
(p =<0.005). There is n6 evidence of any diffefence in returns resulting

from the use of different tying material in streamer disc tags.

Summer-Fall 1968 Tagging

River populations of striped bass move into shoaler waters in warmer
months, so are ﬁnavailable to channel-bound trawling. Fish were purchased
from-pound’net“fiéhérmeﬁ in the James and Rappahannock rivers during the
summer of 1968, Eagged with interﬁal anchor tags, and relea;ed outside
the channel ends of the nets. Althoqgh current wholesale prices were.
paid’ to these'commércial fishermen, they contributed considerable time
and care in supplyihg us with striped ‘bass in good condition. Since no
York River commereial gear was catching sufficient numbers of striﬁed_

bass, we resorted to hook-and-line methods.

The age distribution of these 2438 tagged striped bass is given in
<able 7, and that of the returns through July 1, 1969 in Table 8. Over-
411l rates of return are 20.1%, 8.2% and 17.7% for the James, York, and
* 1ppahannock rivers, respectively. The high rate of returns for thg
-ies River is deceptive, however, since these fish remained in the
2ihezral v;giﬂity of tagging for several weeks. Nearly 95% of these re-

s were recaptured within 6 weeks at the site of tagging. An increase

St e
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in return rates among older year classes, similar to that shown in
Figure 1, was again evident. Percent returns within year classes for
the combined rivers was as follows:

- - 3

1967 : 12.4%

1966 17.5%
1965 26.3%
- 1964 37.5%
1961 - - T e e .. 0%

Recaptures by fishing-gear type are given in Table 9. James River
returns from pound nets are heévily weighted because of the failure of
marked fish to move from the tagging site for several we;kse It would
therefore be unrealistic to use these figures in estimating proportion-

ality of catch among gear types.

The number of recaptures within 30-day intervals from.date of release
is given in Table 10. Peaks in the Rappahannock tag return distribution
at 75 and 225 days were caused by fall pound net fishing and winter gill-

netting.

- Returns from outside the river of tagging were limited to the 1966
year class. Although noreof the James Rivef returns Qere'taken elsewhere,
this may be more a reflection of the number left after the first six
weeks théh an indication of stock integrity. Migration was evidenced in
3.1% of York River returns and 2.6% of Rappahannock River returns. The
recapture of one Rappahannock River striped bass on the coast south of
Yirginia Beach, Virginia, is considered unusual. Its importance will
*ecome evident in discussion of winter 1969 tagging. None of the summer-
‘111 1968 tag returns have yet been returned from more northerly waters

{Table 11).
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Table 7. Age distribution of striped bass tagged in Virginia rivers,

summer-fall 1968.

: . Year Class . o .
River System 19671 1966 1965 1964 1961 Total
James 404 _ 118 © 28 S 2 553
york 21% 2162 — §7 == 1 o . 392
Rappahannock . 1251 17 o 1 0 1494

i --.‘«\--— ———— -A - e Tim b e .- N

_Table 8. Age distrlbution of returns, through July 1, 1969, from striped

bass tagged during summer-fall 1968.

: ' ' . " Year Class S
River System 1967 1966 1965 1964 1961 unknown®* | Total

James 66 34 9 2 0 o 111
York ‘17 . 12 0 1 - 2 32
Rappahannock 21 222 6 0 - 16 265

. . ¥* tags returned with severed numbers -

Table 9. Returns from summer-fall 1968 striped bass tagging within

categories of fishing gear.

&

Commercial Gear

, pound haul gill <fyke Sport
. Piver System| nets seines nets nets other | Catch | Unknown | Total
James : 105 i -1 0 0 4 0 111
- York . 3 1 9 1 0 1S 3 32
_ fappahannock| 171 8 24 0 6 45 11 265

ey
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Table 10. Numbers of returns-within 30-day intervals from date of

individual tag release— summer-fall 1968 tagging.

pays At Large James River York River Rappahannock River
0 - 30 , - 102 S 32
31 - 60 6 4 39

61 - 90 o - 0 7 80 -
91 - 120 0 1 49
121 - 150 0 3 22

151 - 180 2 3 6

181 - 210 0 3 7
211 - 240 0 3 12
241 - 270 1 1 7
271 - 300 0 0 3
301 - 330 0 0 * 4
unknown 0 2 4
Total 111 32 265

Table 11. List of tag returns from areas outside river of tag release—

summeilfall 1968 tagging.

River of Number of Year " Recapture Minimum Distance Month of

Release Days at Large Class Area (naut. miles) Recapture
York 169 1966 Mid-Chesapeake Bay 68 April 1969
Rappahannock 77 1966 Potomac River 70 Sept. 1968
Rappahannock 8s 1966 Potomac River 70 Oct. 1968
Rappahannock 89 1966 Upper Chesapeake Bay 127 Cct. 1968
Rappahannock 136 1966 James River 72 Nov. 1968
lappahannock 252 1966 Atlantic Coast, south 75 Mar. 1969
: . of Chesapeake Bay

lappahannock 262 1966 York River 60 Mar. 1969

Yappahannock 279 1966 Mid-Chesapeake Bay 44 April 1969
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‘winter 1969 Tagging

The expected abundance of striped bass in river channels during the'
. nter months of 1969 failed to materialize. The use of a trawl in ‘
the capture of taggable fish was effective only in the Rappahannock River,
..ere 1161 striped bass were tagged by this means. Repeated efforts
rer a two-month period resulted in only 114 tagged fish in tﬁe York,

- and 301 in the James River. The success of a commercial trawl fishery
serating during this period off the coast Betv:een Cape Henry and the
ralse Cape suggested river populations had moved out of rivers en masse

.0 congregate in these coastal waters. Reported trawler landings
ncreased from 50,000 pounds in 1968 to over 800,000 pounds in 1969.
Direct evidence of the identity of these stocks is lacking as no returns
ave come from this fishery. However, this stock was thé o-bject of

ragging operations by the North Carolina Division of Commercial & Sport

R N 2L SERL RS 2

¢isheries during.winter months. All of their early returns came from
lower Chesapeake Bay rivers. Coincident with these returns was the
reappearance of large numbers of striped bass in haul seine catches in
the James, York, and lower Rappahannock rivers, in late March. PFurther
i ‘agging operat:.ons by VIMS in winter 1969 utilized such catches. The

single tag return from Virginia coastal waters referred to in the last

' section was taken by a haul seiner, and is our clearest ev:.dence that
; «inter coastal stocks had a Chesapeake Bay origin. - Lack of returns from

the tpawl fishery can only be considered "non-response'.
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The age distribution of winter 1969 tagged striped basé is given
in Table 12 and that of returns from these 2891 tags in Table 13.

percent returns within year classes, all rivers combined, is as follows:

. 1968 2.1%

1967 o 7.1%
1966 11.7% , o
S s m T 1965 - 0 18.0% T e
1964 12.5% .

1963-1961 0 %

Overall return rates for the James, York, and Rappahannock rivers
as of July 1, 1969, are 9.1%, 6.8%, and 8.1%, resbect:ively. _Considering
that James River tags have been at large only.thpee months, these

return percentages are notably high.

Numbers. of rétﬁrns:yithin categories of fishing gear are given in
Table 14. Since a fuli year has not elapsed subsequent to éag releases,
these figures are, at best, oﬁly a segsonal estimate of proportional catches.
The high propértidﬁ of tags ffom haul seines in the James and Rappahannock

rivers is a seasonal effect. -

Recaptures wifhin 30-day intervals from date of individual tag
‘elease are given in Table 15, and a list of recaptures outside the river
f tagging in Table 16. The percentage of migrating fish from the James
ind York rivers in this short 3-month period ;s a distinct departufe
‘rom previous observations, where approximately 3% of returns were re-
‘aptured outside the river of origin. It is possible that these fish,
“3j3ed in the lower regions of the James and York rivers immediately after
B3R return from coastal waters, were in the process of distributing

":mselves among Chesapeake tributaries prior to the spawning season.



THIRD ANNUAL REPORT
Page 15

Table 12. Age distribution of striped bass tagged in Virginia rivers,

winter 1969.

Year Class

River System unknown 1968 1967 1966 1965 1964 1963 1962 1961 | Total

James 0 6 528 298 7 s 1 0 0 845
York... ...l . 0 9 s34 259 15 3 3 1 1 885
" Rappahannock 2 128 922 108 1 0 0 0 ol 1161

Table 13. Age distribution of returns, through July 1, 1969, from striped

bass tagged during winter 1969.

Year Class
River Systeml unknown 1968 1967 1966 1965 1964 1963 1962 1961 | Total
James 0. 0 45 29 2 1 0 - - 77
York 0 0 41 19 0 0 0 0 0 60
Rappahannock 1* 3 59 30 1 - - - - 94

* preturned tag with missing number

Table 14. Returns from winter 1969 striped bass tagging, within categories
of fishing gear.
Commercial Gear

River System [ pound haul gill fyke Sport
nets seines nets nets other| Catch {Unknown | Total

[ S—

James 6 35 11 0 0 15 10 77
fork 7 S 23 1l 0 17 7 60
*appahannock 18 43 13 0 1 10 9 94
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Table 15. Numbers of returns within 30-day intervals from date of

individual tag release—winter 1969 tagging.

pays_at Large James River ‘York River Rappahannock River
0 - 30 44 22 37
31 - 60 17 13 26
61 - 90 9 L7 13
91 -120 1l 4 -6
121 -150 - - 4
unknown 6 4 8
Total 77 60 94
' Table 16. List of tag returns from areas outside river of tég release—
winter 1969 tagging.
Rivér of Recapture Number of Percent of
Release Area Returns Total Returns
James Lower Chesapeake Bay 4 ‘
" York River 8
n ‘Mid-Chesapeake’Bay 2
" ,Rappahannock River 2
n Potomac River - 3
n Upper Chesapeake Bay 3
n So. New England 1l
Total James River 23 29.9%
York Lower Chesapeake Bay 1
" Mid-Chesapeake Bay 2
" Upper Chesapeake Bay 6
" Gulf of Maine 1
Total York River 10 16.7%
“appahannock Lower Chesapeake Bay 1
" Mid-Chesapeake Bay 1
" Upper Chesapeake Bay 1l
Total Rappahannock R. 3 3.2%
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- PROGRESS WITHIN OBJECTIVES

gjgctive 1

The determination.of age from scale samples‘optained'from pound
‘ﬁétiggb fyke~nét catches is being employed in an estimation of: the age
somposition of striped bass stocks in lower Chesapeake Bay. Catghes.

' in "non-selective" fishing gear such as pound and fyke nets would be

axpected to have a similar age composition from year to year, providing

irecruitm.ent of incoming 9éar classes was constant. Dissimilarities in
|age composition will fesult not only from strong or weak year classes
but, as pointed out in previous anﬂual reports, from spawning success
l differences gmong'néighboring river systems. The age composition of
striped bass stoéks‘fnpm the vork and Rappahannock riQers wés nearly
identical during the periocd July'1967-June 1968. Both stocks were
‘:mminated by a stréng 1966 year classl This year class was a relative

failure in the Jameé'River'(Grant and Joseph, in press), SO that older

‘ fish dominated catches.

‘.. Results from age analysis'during the period July 1968-June 1969 are
cummarized in Table 17. A belated appearance of the 1966 year class in

‘ ‘ames River catches is evident. Wwhat proportion of these are truly
‘imes River stock is unknown at present. Soﬁe mixing from other river

|
;
i .
i tstems is suspected, although close analysis of scale samples may show
s .
{ n extremely slow growth rate as a contributing factor to their late

¥ 1:pearance. The persistence of the 1966 year class in Rappahannock

-

-
e e romm e e e - —— o — — e & s =
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piver catches has changed this stock's former agreement in age composition
with that of the York River. The 1966 year class has dominated non-selec-
tive catches in the Rappahannock River througﬁout two full years of

sampling (Figure 3), whereas the 1967 year class has assumed numerical
dominance of York River catches in the past three quarters. RAge composition

in the James and York rivers has been similar during the past year.

Objective 2

Catches of striped bass by h&ul seines, gill nets, and the sport
fishery have been considered in planning this project to be Somewhat
selective for certain ages, either younger or older in propbrtion to
their availability.' Haul seines were shown to be seasonally selective
(6rant 1968), for younger fish in warm monthsand.somewhat older fish in
cold months. Selectivity for rather narrow ranges of size and age by
3il1 nets is well recognized, and expressed in Virginia fisheries by a .
‘ominance of fish one year older, in geﬁéral, than the dominant available
jear class. Sport catches have tended to be only slightly selective for
‘lder fish. A comparison of non-selective and selective éatches during

‘he period July 1968-June 1969 is given in Table 18.

Haul seine catches in the past year were not notably selective for
‘‘rtain ages. The dominant age group in gill net catches was usually
"¢ year older than that in non-selective catches, and sport catches

“erally selected somewhat younger fish than non-selective catches.
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Tigure 3: Percent ag2 composition of striped bass sampled from pcund and fyke
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Table 17. Age composition of non-selective commercial striped bass catches in the James, York, and
Rapéahannock rivers, July 1968-June 1969.

Number of Fish in Year Class

River System Month 1968 1967 1 19 1 1961 1960 1959 1958 older unknown | Total
James July - 5 75 69 17 4 1 2 0 0 1 0 0 174
Aug. - 22 64 17 7 0 0 0 0 c 0 0 0 110
Sept. - 43 S0 8 3 0 0] o 0 0 0] 0 0 104
Oct. - 5§ 37 7 o 0 0- 0 0 0] 0] 0 0 99
tov. - 35 13 2 0 0 0 0 o 0 ) 0 0 50
Dec. - 7 39 4 0 0 0 0 0 0 0 o -0 50
Jan.-Mar. (None) ) .
Apr. - 16 16 3 7 ) ) 1 1 2 1l 1l 0 .. 58
iay - 25 3 9 6 5 3 2 4 0 0 0 0 - 85
June - 113 61 4 6 0 0 0 0 0 0 0 0 184
Percent Total - 385.1 42.2 18.5 5.0 1.5 1.0 0.5 0.5 0.2 0.2 0.1 - 914
York © July - 8 61 4 0 0 1] 0 0 0 0o o 0 95
Aug. - 17 31 0 0 1. 0 0 0 1 1 0 0 S1
Sept. - 37 34 1. 0 0 0 0] 0 0O o 0 0 72
Oct. -, 86 60 6 0 0 0 0 0. 0 c . 0 0 152
Nov. - 9 71 5 0 c 0 0 0 0 0 0 1 175
. Dec. 1 90 79 16 4 0 0 0 o .0 0 0 0 190
Jan. 0 25 43 17 210 2 1 0 0 0 0 -0 0 98
Feb. . 1l 48 43 15 2 2 0 1l 0 0] 0 0 0 112
Mar. 0 105 65 8 . 2 0 c .0 o 0] 0 0 0] 180
Apr. 1 89 37 5 2 0 1 0 1 0] 3 0 0 139
May 3 72 26 10 1 3 0. O 1 1l 0 0. o 117 -
June 7 29 13 0 0 0 0 0 0 0 0 "0 0 49
Percent Total 0.9 50.8 39.4 6.1 1.5 0.6 0.1 0.1 0.1 0.1 0.3° 0 0.1 1430



Table 17. (continued)
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Number of Fish in Year Class

1968 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 older unknown

Paéc 20

River System Month Total
Rappahannock  July - 14 138 1 2 0 0 0 0 0 0 0 0 155
Aug. - 13 37 0 0] 0 0 0 0 0 0 0 0 50

Sept. - 54 45 0 0 0 0] 0] 0 0 0 0 0 99

Oct. - 27 70 3 0 0 0 0 0 0 0 0 0 100

Nov. - 54 90 5 0 0 0 0 0 0 0 (1] 0 = 149

Dec. 4 43 96 O 1 (0] 0] 0 0 0 0 0 0 144

Jan. 0 24 82 4 1l 1l 0 0 0 0 0 0 0 112

Feb. 0 2 16 7 1 0 0 0 0 0 0 -0 0 26

Mar. 0 10 41 3 2 0 0 2 1 0 0 0 0 59

Apr. 1 31 61 1 0 0 0 1l 1 1 3 0 0 100

May 21 33 53 ) 0 0 0 1 1 2 1 0 0 117

June 8 58 31 2 0 1 0 0 0 0 0 "0 0 100

Percent Total 2.8 30.0 62.8 2.6 0.6 0.2 - 0.3 0.2 0.2 0.3 - - 1211
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Table 18. Age distribution of striped bass sampled from "selective" catches in the James, York,

and Rappahannock rivers, July 1968-June 1969. Non-selective catches are included foi

comparison. .
JAMES RIVER
: Percent of Sample in Year Class Sample

July-Sept. hoe8 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 older unknown | Size
Non-Selective - 1800 480 7 240 2 70 0 lo 0 00 3 00 S - - 00 3 - - 388
Selective )

Haul Seine - 30.9 40.0 8.2 7.3 3.6 1.8 3.6 3.6 - 0.9 - - 110 -

Gill Net - - 35.7 64.3 - - - - - - - - - 14

SPOI‘t - 3409 4906 805 2.3 X 0.8 0‘8 146 106 - ) - - - 129
Oct. -Dec. . '
Nonh-selective - 48.7 44.7 6.5 - - - - - - - - - 199
Selective : )

Haul Seine - 26.3 38.4 29.3 1.0 - 1.0 - 4.0 - - - - 929

Gill Net ' - 28.3 49.3 18.1 8.6 - - 0.7 - - - - - 138
Jano "Mar-

Non-selective | (none)

Selective
Haul Seine - - 64.0 34.0 2.0 - - - - - - - - - 1)
Gill Net - 6.7 77.2 12.7 2.2 0.7 0.4 - - - - - - 268

Apr.~-June
Non-selective - 47.1 383.0 4.9 5.8 3.1 2.4 0.9 1.5 0.6 0.3 0.3 - 327

Selective
Haul Seine* - 5102 4502 102 104 0-3 - 006 - - - - - 648
Gill Net - 8-3 3407 1801 20.8 609 104 5-6 ’ 208 - lo4 - - 72
8.1 13.5 3.1 2.1 100 - 201 - - - - - 96

Sport - 7
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W“r hd b he
Table 18. (Continued) Tew
' YORK RIVER e
) Percent of Sample in Year Class , , Sample
. July-Sept. l1968 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 older unknown | Size
NOﬂ—SeleCtive - 38 . 5 570 8 20 3 - 00 5 - .- - 0- 5 00 5 ' - X - 218
Selective . . :
Haul Seine - 43.3 51.3 4.0 1.8 - - - - - . - - - 150
Gill Net - 20-8 79-2 - - - - - - - - . - - 53
SpOPt""' - 5707 38c7 302 . 004 - - - - - - - - 444
Oct.-Dec.
Non-selective| 0.2 53.0 40.6 5.2 0.8 - - - - - - - 0.2 | &7
Selective L : -
Haul Seine - 55.9 41.2 - 2.9 - - - - - - - - 102
Gill Net - 42.7 5401 2.8 0.5 - - - - - - - e - 218
sport* . 0.8 77.1 22.0 - - - - - - - - - - 118
Jan.-Mar.
NOn-selectiveJ 0.3 45.6 38.7 10.3 . 3.6 1.0 0.3 0.3 - - - - - 390
Selective . .
Haul Seine* - 64-3 3300 . 108 004 003 Oll 0-1 - .- - - - 773
Gill I{et - 20.2 4507 2600 508 0.5 - 0.5 005 0.5 - - 005 208
Sport —_— - 100.0 - - - - - - - - - - 2
Apr.-June
Non-selective| 3.6 62.3 24.9 4.9 1.0. 1.0 0.3 - 0.7 0.3 1.0 - - . 305
Selective
Haul Seine 9,2 55.3 32.2 3.8 - - - - - - - - - 152
Gill Net 003 67;6 2104 5.0 307 003 - 0-3 007 - 007 .- »'. - 299
Sport 0.2 79.4 18.1 0.4 - - - - - - - - - 238
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Table 18. (Continued)
RAPPAHANNOCK RIVER
_ Percent of Sample. in Year Class . . 'Sample
July-Sept. 968 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 older unknown | Size
Non-selective - 26.6 72.4 0.3 0.7 - - - - - - - - 304
Selective s .
Haul Seine 32.0 67.3 0.7 .- - - - - - - - 150
Gill net 9.5 89.1 1l.4 - - - - - - - - - 211
SpOI‘t . 60-0 3603 3-7 - - bond - - - - - 135
Oct. -Dec.
Non-selective | 1.0 381.6 65.1 2.0 0.3 - - - - - - - - 393
Selective
Haul Seine 0.7 S51.3 46.7 1.3 - - - - - - - - - 150
Gill Net - 17.4 81.5 1.0 - - - - - - - - - 195
Sport - 3.0 64.0 - - - - - - - - - - - 50
Jan.-Mar. )
Non-selective - 18.3 70.6 7.1 2.0 0.5 - 1.0 0.5 - - - - 197
Selective ’ )
Haul SEine - l4c0 8200 4.0 - - - - - - - - - 50
Gill Net - 20.8 72.8 5.4 1.0 - - - - - - - 298
Apr.-June
NOﬂ-Selective 904 3805 45.7 2.5 - 0.3 - 0-6 006 009 1.3 - - 317
Selective . ' ~
Gill Net - 008 9303 107 3-4 008 - - - - - - - 119
* includes tagged fish
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Table 18. (Continued)
RAPPAHANNOCK RIVER
Percent of Sample in Year Class , Sample
July-Sept. - hoe8 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 older unknown | Size
Non-selective | - 26.6 72.4 0.3 0.7 - - - - - - - - 304
Selective .
Haul Seine 32.0 67.3 0.7 - - - - - - - - - 150
Gill net 9.5 89.1  1l.4 - - - - - - - - - 211
Sport . - 60.0 36.3 3.7 - - - - - - 135
Oct. -Dec.
Non-selective | 1.0 31.6 65.1 2.0 0.3 - - - - - - - - 393
Selective
Haul Seiﬂe 007 51-3 46.7 103 - - - - - - - - - 150
Gill Net - 1704 8105 100 - - - - - - - - - 195
Sport - 386.0 64.0 - - - - - - - - - - 80
Jan. -Mar.
NOl'l-SElectiv_e - laoa 70-6 701 2.0 005 - 100 005 - - - - 197
Selective ' . - '
Haul Seine 14.0 82.0 4.0 - - - - - - 50
Gill Net - 20.8 72.8 5.4 1.0 - - - - - 298
Apr.-June
Non-selective 904 38.5 45.7 205 - 003 - 006 0.6 0‘9 1.3 - - 317
Selective . 1 .
Gill Net - 0.8 93.3 1.7 3.4 0.8 - - - - 7 - - - 119

* includes tagged
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Table 19. Number of returns from winter 1968 tagging w1th1n categorles

of fishing gear, through July 1, 1969. Gill net returns

are excluded.

Commerc1a1 Gear

"Pound Haul Fyke Peeler |VIMS Total
- River of Return|Nets Seines Nets Pots Traps |Trawl|Sport Non-Gill Net

" James 0 0 0 0 o 0 1 1
vork 12 0 12 o o 0 39 . 63
H Rappahannock 34 2 0 1 2 1 35 75

Table 20. Number of returns from sumner-fall 1968 tagging within cate
' gories of fishing gear, through July 1, 1969.

Commercial Gear

n Fournd Haul Gill  Fyke Peeler .
River of Return | Nets Seines Nets Nets Traps Sport | Total

James , 106 1 1 0 0 4 112
" York 4 3 2 - 7 1l 0 1S 28
Rappahannock 170 4 24 0 6 44 248

s el eChein
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catch (68.5%), with a smaller proportional sport catch (17.7%). Estimates

~of proportions of catch by the various gear types in the latter two

:
r
§

~——ar
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rivers are believed to be realistic.

A similar treatment of returns from winter 1969 tagging is oﬁitted
from this report because of the short period tags have been at large.
Results would only provide a seasonal estimate of the proportions of

total catch taken by gear types. A full year of return information from

these tags will not be complete until April 1970.

: Qgiective 4

One of the simplest methods available for estimating total moftality
rates in.fish populations is the Jackson indipect method. This estimate
is obtainab;é-from a single, large sample of the population and its age
composition. Survival rate is then calculated as |

IT + III + IV 4+ ... + n
8 = !

I+II+IIT + ... +4n -1
where I, II, etc. are the numbers of fish from the sample of Age I, II,

etc., and n is the oldest age considered. Total mortality rate may then

be calculated as 1 - s.

Although this indirect method assumes constant recruitment, an
dssumption not met in striped bass populations, we have used it as a
first approximation to an estimate of total mortality. Trawl catches

“ere summed for January-March in each river (James, York, and Rappahannock)
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for three consecutive years. These were treated as our "siﬁgle large”
samples. Survival and mortality rates were calculated using numbers of

striped bass within the first four age groups, e.g. for trawl catches

in winter 1967,

8 = 1965 + 1964 + 1963
1966 + 1965 + 1964

Calculated total mortality rates for these nine samples are given
in Table 21. The meﬁhod is very sensitive to the strength of in-coming
year classes. Strong in-coming year classes elevate total mortality
rate estimates, as evidenced by 1967 estimates.for the York and Rappa-
hannock rivers, while weak in-coming year classes lower such estimates
(James River estimates in 1967 and 1969). The first three examples
were caused.gy relativé stfength of the 1966 Qear class (strong in the'
York and Rappahannock, weak in the James), and the 1ast.example was a
result of a poor‘showing by the 1968 year class in the James.

The 1967 year class was of moderate strength in all three rivers,
suggesting that 1968 estimates may more closely approximate true mortality
rétes. However, an additional factor that affects such estimates must
be taken into account, The'30-foot semi-balloon trawls used in collecting
samples are progressively more inefficient as size of the striped bass
increases. This would tend to elevate all estimates of total mortality
rfates. The first order approximation for overall total mortality rates

in Virginia striped bass populations is therefore estimated at

iapproximately 0.5.
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"Table 21. Total mortality rates of Virginia striped bass populations,

calculated by the Jackson indirect method and based on

winter trawl catches. Sample size in parentheses.

‘ Year of Estimate

River System 1967 1968 1969
James 0.258 (66) 0.675 (43) 0.247 (73)
York 0.828(606) 0.760(362) 0.590(195)
Rappahannock 0.787(494) 0.707 (43) 0.697(195)

¢
[}

i

; Table 22. Currently‘available estimates of annual fishing mortality

rates among Virginia resident populations of striped bass

)

$ (1966 year class only). See text.

:

i Annual

{ - Total [Corrected Corrected |Fishing

! agging Number [Total Total [Total . Mortality

. River System Season Tagged'| (A) Returns | (B) (B/R)

f Rappahannock Liﬁter 1968 1006 905 205 225 0.249
Rappahannock Summer 1968 1251 | 1126 222 244 0.217

: York inter 196§ 1302 | 1172 238 262 0.224

T T
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Ihis preliminary estimate of éotal mortality will be refined by
use of a direct method of estimation based on tag recaptures. The
snagging of streamer tags by gill nets and resulting change in tag types
have delayed such an estimate for one year. A second winter of tagging-
with anchor tags will be necessary, as this method is based on proportional

returns of fish tagged in two consecutive years.

Estimates of annual fishing mortality rates are available for those
tagging periods and rivers for which tags have been at lgrge for one
year. Fishing mortality rates based on the number of returns occurring
within one year from date of release are given in Table 22. Estimates
were restricted to a single year class and river, and were somewhat -
modified by two estimated correction factors: 1) the total number of
tagged fish was reduced by 10% to account for’ tagging moftélity, and
2) the totdl number of returns was increased by 10% to account for non-
response. Similar estimates for summer-fall tagging in. the York River, °
and winter 1969 tagging in the James, York, and Rappahannock rivers will
be available during the next year. Based on analyses of return rates
within year classes of tagged fish, which suggested a higher fishing
mortality among older resident striped bass, fishing mortality rate

estimates of a given year class are expected to increase from one tagging

. period to the next succeeding one, providing that emigration of tagged

fish has not become a significant factor.

" Length-weight data accumulating from our commercial and sport catch

sampling will be used in further estimates of mortality rates and in
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refining growth curves for local striped bass populations. ‘An analog
computer is being employed in plotting optimal age at harvest for various
total mortality rates (Richards 1967, 1968). Length-weight relationships,
along with our samples of commercial catches, will be used to convert
reported. landings (in pounds) to numbers of striped bass within year
classes. Resulting data will allow a cumulative monthly estimate of

mortality when used in conjunction with observed tag returns.

Length-weight relationships have been calculated for the 1966 year
class}in each of the monfhs July-December 1967. Log-log equatiﬁns for
these relationships are listed in Table 23. Comparisons of males and
females from the York River system Sept.-Nov.1967 (not included in Tab}e-23)
detected no significant'@ifference between sexes at this early age, so
sexes were combined. <Covariance analysis of paired samples-revealed
significant differences between months within quarterly periods, so
that data, even wifhin a river system, cannot be further combined.

Data from the York and Rappahannock rivers can be- combined in August,
October, and December; but, a significant difference between rivers was
evident in both September and November.- The single sample from the’James
éiver was significantly different from comparable samples from both the
York and ﬁappahannock rivefs. A treatment of length-weight relationships

within rivers and months 1is indicated.

-bjective 5

Three separate sampling methods and periods are being examined for

.. in estilnating the relative abundance of individual year classes in
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Table 23. Length-weight equations for the 1966 year class of striped

bass, July-December 1967 (Y = weight in grams, X = fork length

in millimeters).-

River Sample

Month (1967) System Size log Y

July York 142 -5.161 + 3.1042 log X
August York 237 -4.789 + 2.9468 log X
August Rappahannock 59 -4.602 + 2.8693 log X
September York 276 -5.281 + 3.1474 log X
September Rappahannock 170 -4.798 + 2.9569 log X
October James 52 -4.820 + 2.9752 log X
October York 145 -4.869 + 2.9784 log X
October Rappahannock 131 -5.097 + 3.0731 1log X
November York 151 -4.832 + 2.9752 log X
November Rappahannock 138 -5.257 + 3.1601 log X
December York 69 -5.029 + 3.0664 log X
December Rappahannock 103 -5.057 + 3.0664 log X
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virginia rivers. These include 1) a minnow seine survey of young-of-

the-year striped bass in the James, York, and Rappahannock rivers;

conducted from July-October of each year since 1967, 2) young -fish trawl

surveys of these rivers during winter months, and 3) commercial sampling

during the initial period of a year class entry into the fishery.

Minnow Seine Surveys

Results of the 1967 seining survey were included in our second
annual report (Grant 1968). Indices of abundance based on catch-per-
unit-effort data indicated the 1967 year class was one of moderate
strength in all three rivers. Indices (total catch per total effort,
with a single seine haul as the unit of effort) ranged from about 2.2-4,5,

with the York River showing the highest index and the Rappahannocik River

the lowest.

The 1968 year class, in contrast, appeared td be of much lower .
overall magnitudé in Virginia rivers, although the 1968 index in the
Rappahannock River was higher than that of 1967 (Figure 4). The 1968
index of abundance in the James and York rivers.indicated a four-fold
difference in year-class strength between these two rivers and the

Rappahannock River. Such river differences in relative success of year

Classes may be compared to previous observations regarding the 1966 year

tlass in Virginia (Grant and Joseph, 1968).

Young-fish Trawl Surveys

A 30-foot semi-balloon trawl is most effective during winter months

‘n the capture of young striped bass. Catch-per-unit-effort data from



r o Wmn._
Y w o3
zZ > ==
x gz MHuR
bw o ox g
=  a
< QO <«
- >

%.

N

W T .'\ 74 ATerias Haﬁ-.wds B SANTE ) o

EARr Ac rasnamn

S A——

e . e e ot s e v

— ] _ ] —
(12 : N -

180443 V1Ol ¥3d HO.LVD 1IViOL

1968

YEAR'CLASS

haul of 1967 and 1968 young-of-the-year

LD

. dre 4,

23, York, and Rappahannock rivers. Based

Jam
55,

v M
AR AT

.l'

Catch per minndw

July-October.

O
L) lls/ T s,

striped bass
on semi-nman



THIRD ANNUAL REPORT

Page 33

the three-month period January-March are therefore utilized for a second

estimate of relative strength of in-coming year classes in Virginia

© . rivers.

Estimates of year-class abundance from trawl surveys are available

. for the three year classes 1966-1968. An estimate for the 1966 year

class was made possible by the freezing of catches made in winter 1967,
before the initiation of this project. Again, total catch per total
effort is used as an index to abundance, but with a unit of effort

equivalent to one hour of trawling.

Results of trawl surveys for the period July 1968-June 1969, expressed
as catch-per-unit-effort within quarterly periods, are given in Table 24.
The gradual increase in York River catches of the 1968 year class until
the first quafter of 1969 was surprising in view of that river's minnow
seine survey results. Catch—pef-unit-effort for the 1968 year class in
the York River, ﬂowever, is still well below that for the 1967 year-

class (Figure S). A general decrease in the strength of year classes

1966-1968 is evident.

Entry into Commercial Fishery

Although striped bass less than one year old appear in un-culled
Aon-selective commercial catches as early as October, the first reliable
indication of a year class' relative strength is not available until the
following summer. Data from summer 1967 and 1968 sampling of non-selective
-Ommercial catches are incorporated into Figure 6 to show relative abun-
lance of the 1966 and 1967 year classes. Comparison of Figures 4-6 shows

3 better agreement between independent estimates of year class strength
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. Figure 6. Relative abundance of the 1966 and 1967 year classes of striped
’ bass in three Virginia rivers, expressed as percent of sampled
non-selective catches during the summer months (July-September)
following calendar year of hatching.
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from trawl and commercial gear than between those from minnow seine
surveys and either of the former. However, minnow seine and trawl
surveys are still considered to be. the best available estimates.since - : -

they 1) are the earliest estimates of relative abundance availabie and

. 2) provide catch-per-unit-effort data, which are'not readily obtained

" from the commercial fisheries.

All available estimates reveal a progressive decline in the
abundance of year classes 1966 through 1968; cdnsidering_all three rivers
combined. Individual rivers demonstrated variation within this overall
pattern. Thus, the James River produced a moderate-sized 1967 year class
of striped bass and poor 1965 and 1568 year classes. Thé Rappahannock
River produced a strong 1966 year class, followed by 1967 and 1968 year .

classes of moderate strength.
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Table 24. Results of young-fish trawl surveys for striped bass, expressed

as catch per unit effort (one hour trawling time) within year

classes, by river system.

July-Sept. 1968

' Catch per Unit Effort Total Catch
: e : ;2. in Year Class per
River System 1968 " 1967 1966 1965 Total Effort

B O T 1 )

James 0] 10.67 0.30 0 10.96
York - 0.67 8.44 1.33 0.22 10.67
Rappahannock 8.21 0.42 0.42 0 9.05
OCt- ‘Dec . 1968

River System 1968 1967 1966 unknown Total
James 1.25 0.31 0.93 - 2.49
York 8.67 5.78 0 - 14.44
Rappahannock 19.06 7.99 0.41 1.02 28.48
Jan. -Mar. 1969

River System 1968 1967 1966 Total
James 4.41 12.75 0.74 17.89
York +25.81 16.63 1.35 43.82
Rappahannock 29.12 11.99 0.64 41.76
Apr.-June 1969 :

Xver System 1969 1968 1967 1966 Total
James 0 0.27 0.82 0.27 1.36
York 1.83 8.22 11.42 0 21.46
fappahannock 0 0.20 0 0 0.20
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