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STATIJS AND DISTRIBUTION OF ALOSINE 
STOCKS IN CHESAPEAKE BAY 

William H. Kriete, Jr. and Joseph G. Loesch 
Virginia Institute of Marine Science 

Gloucester Point, Virginia 23062 

The Virginia Institute of Marine Science has assessed the stocks 
of alosine fishes in the Virginia waters of Chesapeake Bay since 1967. 
Total landings have declined from the late 1960s to the present. The 
number of pound nets fished declined from 332 to 200 units during 
1967 to 1973, but has since increased slightly to 245 nets in 1976. 
Stake gill net effort increased in the James, York, and Rappahannock 
Rivers from 1969 to 1975 but declined in 1976 due to a limited fishing 
season in the James River as a result of Kepone contamination. 

The combined American shad catch-per-unit-of-effort (c/f) by 
stake gill nets in the James, York, and Rappahannock Rivers 
increased from 1969 to 1972, but then decreased until it rose 
sharply again in 1976. The c/f in the James River for shad declined 
from 30,000 lb. in 1972 to 5,000 lb. in 1975, but increased to 
21,000 lb. in 1976. The c/f for shad in the York and Rappahannock 
Rivers similarly declined from 1971 to 1975 but did not recover in 
1976 to the extent observed in the James River. The c/f of shad by 
pounds nets in the Rappahannock River declined from 7,384 lb. in 
1968 to 125 lb. in 1976, and the c/f of river herring (alewife and 
blueback) decreased 91% from 1967 to 1976. 

All shad fishing gear in the Potomac River reflected a downward 
trend in c/f from 1968 to 1976, and river herring c/f has declined 
about 87% from 1967 to 1976. 
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Introduction 

Alosine fishes on their annual spawning run have been 

. an important food and economic resource to fishermen in the 

Chesapeake Bay and Virginia since colonial times. When 

settlers first appeared in the Chesapeake Bay area, the 

Indians were taking large quantities of American shad for 

food during the spawning season. The settlers themselves 

soon began to harvest shad for profit. As methods of 

capture improved, shad landings increased from 3.1 million 

lb in 1880 to 11.5 million lb in 1897, but have declined 

steadily since that time. In 1908 American shad was the 

most numerous fish landed in Virginia (Walburg and Nichols, 

1967). 

Virginia landing data indicate that while the stocks 

of shad continued to decline, prices rose. In 1935, 2.9 

million lb of American shad had a market value of $275,000 

(Johnson,1938) for a seasonal average of $0.085/lb, whereas, 

the seasonal average in 1976 was $0.314/lb. 

River herring (alewife and blueback) command about 1/7 

the market price of American shad; however, their larger 

landings compensate for the lower price. The Virginia 

catch of river herring increased from 6.9 million lb in 

1880 to 37.8 million lb in 1908. Landings then decreased 

but were relatively stable,averaging about 18 million lb 

from 1909 to the mid 1960's (Joseph and Davis,1965). Landings 

have since declined steadily and only 4 million lb were taken 

in 1976. 
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This paper reports the present status of the alosine 

stocks in Virginia and attempts to explain trends of the 

past 10 years. This paper is a portion of a completion 

report "The Biology and Management of River Herring and 

Shad in Virginia," in partial fulfillment of Contract No. 

04-5-043-11 with the National Marine Fisheries Service. 

Methods 

To determine the estimated catch by pound nets the 

Rappahannock River was divided into two sections; lower 

river (miles 10-30) containing pound nets with approximately 

600 ft leads (hedgingi and upper river (miles 31-55) 

containing pound nets with 200-250 ft leads. 

The number of active pound nets was determined by 

aerial counts (Table 1; Fig. 1). Logbooks were placed 

with cooperating commercial fishermen to obtain daily 

catch records. The number of pounds of any given species 

(by sex for American shad) caught by cooperating fishermen 

in a half-month period was divided by the number of pound 

nets operated by that fisherman to yield the index catch 

per pound net. This index was then multiplied by the 

number of active nets in that section of the river. Thus, 

the total catch (Ws) per half-month per river section was 

calculated as: 

Ws = Ns (Wi/Ni) 

where Wi = pounds per index net, Ni= number of index nets, 

and Ns = number of active pound nets. 
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Table 1. Nllllber of active pound net stands in Chesapeake Bay a~d 
its Virginia tributaries during January - June, 1976. 

Jan. Feb. Mar. ~ ~ June 
Area 29 24 523 13 9 s-n 
A James R. 0 0 0 1 0 0 0 0 0 

B Back R. 0 0 0 0 1 2 4 4 3 

C Poquoson R. 0 0 0 0 0 0 0 0 0 

D York R. 1 1 1 4 5 3 9 10 9 

E Mobjack Bay 0 1 3 5 7 B 8 7 6 

F Piankatank R. 0 0 1 3 4 2 5 5 4 

G Rappahannock R. 1 9 27 43 54 56 42 37 28 

H Great Wicomico R. 0 0 1 5 5 6 5 7 6 

I Potomac R. (south 
side) 0 1 10 22 53 52 43 51 41 

J Cape Henry to Fort 
Wool 0 1 0 2 3 3 4 2 4 

K Old Point to Tue 
Marsh 0 1 2 7 9 9 11 8 l 

L York Spit 0 0 0 0 3 2 5 4 3 

M New Point to 
Stingray Point 1 1 8 14 23 23 22 23 24 

N Wind.mi 11 Point to 
Smith Point 3 0 11 22 38 55 52 45 38 

0 Above Hungar Creek 0 0 0 0 0 0 0 0 0 

p Below Hungar Creek _2 6 .2_ _7 14 24 31 --12 __]Q. --
Total 15 21 69 135 219 245 241 232 197 
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·f· 
Figure 1. Area designations utilized during aerial pound net counts. 
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This procedure, summed across sections and time, gave the 

total estimated pounds of American shad (by sex), hickory 

shad and river herring landed by pound nets (Hoagman and 

Kriete,1975). 

Prior to 1975, the river was not divided into sections· 

and estimates of total catch were derived from the product 

of a single mean index catch and the number of active nets, 

summed overtime (Hoagman et al. ,1973). 

Yearly c/f for pound nets in the Rappahannock River 

was derived by dividing total catch by the number of net 

days to obtain catch per day per net. This figure was then 

multiplied by the number of fishing days in the season to 

obtain catch per net per season. The yearly c/f for the 

Potomac River was derived by dividing the average number 

of active pound nets observed into the total landings. 

Stake gill net catch estimates were based on an index 

value of lb/linear ft. The number of stands and the number 

of sections per stand per 5-mile block of river were 

recorded during the peak of the spawning run (Table 2). 

Logbooks collected from cooperating fishermen were 

used to establish the index value. The index was determined 

by dividing the total pounds caught by the index fisherman 

in each half-month, by the number of feet of gill net 

fished. Thus, catch weight per 5-mile section per half-

month (Wsl for American and hickory shad was calculated as: 

Ws = Ls (Wi/Li) 

52 



u, 
w 

Table 2 Nu~ber of stake gill net stands fished in Virginia rivers 1974-1976 (A) and nu:tber of 
linear feet per five mile block (B) in 1976, Figure in parentheses includes stands 
below mile 10, 

A, River Systen Number of Gill Net Stands 
1974 1975 1976 

James 128 ( 157) 148 88 ( 113) 
York 139 146 140 
Rappahannock 85 121 127 

Total 
B, River Mile NlZ!lber of Stands Number of Sections Average Length/Sect~ ~~ Feet 

James 05-10 25 585 30 17,550 
10-15 8 168 30 5,040 
15-20 55 1,030 30 30,900 
20-25 21 360 30 10,800 
25-29 4 95 30 2,850 
Totals 113 2,238 67,140 

York 05-10 l 25 30 750 
10-15 42 969 30 29,070 
15-20 47 + 900 ft(l) AGN 944 30 29,220 
20-25 11 265 20 5,300 
25-29 39 592 19 16,248 
Totals 140 2,795 ,288 

Rappahan- 15-20 l 19 50 ·950 
nock 20-25 8 151 so 7,550 

25-30 36 828 so 4·1,400 
30-35 22 413 38 15,694 
35-40 21 570 38 21,650 
40-45 16 273 38 10,374 
45-50 12 157 38 5,956 
50-55 2 20 30 600 
55-60 8 79 30 2,370 
60-65 0 0 -- --
65-70 1 4 30 120 
Totals m 2,514 106,684 

(1) AGN = Anchor Gill Net 



where Ls= total linear feet of gill net per 5-mile section, 

Wi = total weight caught in index nets, and Li= total 

linear feet of index nets. Total catch weight was estimated 

(Hoagman and Kriete,1975) by summing across sections and 

time. 

Daily catch by stake gill nets, prior to 1975, was 

determined by multiplying the daily c/f of index stands by 

the total number of stands. Seasonal catch was then 

determined from the sum of the daily catches. Effort was 

determined by a count of the actively fishing stands during 

the peak of the fishing season. Yearly c/f of gill nets 

in the James, York and Rappahannock rivers was derived by 

dividing total catch by gill net counts. In the Potomac 

River gill net c/f was obtained by dividing total catch 

by the number of licenses sold, since gill net counts were 

not made in this river. 

The catch estimates herein reflect only landings above 

mile 10 in the three major Virginia rivers (James, York and· 

Rappahannock). Mile 10 was operationally defined as the 

point in the river above which adult alosines would be 

committed to spawn. 

The data for the Potomac River landings and effort 

were supplied by the Potomac River Fisheries Commission 

and reflect reported landings for the entire river. 
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Figure 2. Estimated total catch of American shad by 
stake gill nets by river by year. 
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No pound net records are available for the James and 

York rivers. No gill net records were obtaine d from the 

Rappahannock River in 1967 or Jame s River in 1967 or 1968. 

Results and Discussion 

Catch-Effort Estimates: 1976 

James Rive r 

The 1976 American shad fishe ry in the J ames River 

was abbreviated. The rive r was closed to all forms of 

fishing in December 1975 as a result of Kepone contami-

nation. This ban was modified on 28 February 1976 to 

allow fishing for shad only from the river mouth to mile 

29. Many fisherme n were reluctant to inve st money on a 

very questionable fishing season. 

Gill nets yielded an estimate d 1.2 million lb of 

American shad during the abbreviated fishing season. This 

figur e also includes fish taken b e tween mile 5 and 10. 

Gill net stands above mile 10 yielded an estimated 0.9 

million lb of American shad, a 29% increase over 197 5 . 

Fishermen attribute the increase to (1) a change from 

multifilament nylon to monofilame nt nets and (2) shad 

behavior; they remained in the vicinity of the James River 

bridge (mile 10) for several weeks. This wave was only 

near mile 25 in mid-April when the river was closed to 

fishing. 
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Prices for both sexes remained high throughout the 

shortened season, partly due to scarcity of American shad 

in other areas of the state and the growing practice of 

"boning" shad. We know of no one from Virginia, actively 

boning shad with any degree of proficiency. Professional 

"boners" move from state to state during the shad season 

following the peak of the landings from south to north. 

The peak landings of the shortened season occurred during 

the last of March to the first of April (Table 3). 

As in 1975, the greatest concentration of stake gill 

nets was between mile 15-20 (30,900 linear ft) and 

represented 62% of the nets above mile 10 (Table 2). 

Landings of females were 13.4 times greater than for 

males during the 1976 season. This is attributed to 

selectivity of netting utilized by the shad fishermen 

which ranged from 4 7/8 to 5 inch stretched mesh. These 

meshes more readily capture the slightly larger females 

than males and females command a slightly higher market 

price than males. 

York River 

Pound nets in the York River were located below mile 

10 and therefore no catch indices were derived from these 

nets. 

Stake gill nets caught an estimated 159,000 lb of 

American shad in the York River system; this is a decrease 

of 35% from 1975 with only a 3% decrease in effort. 
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Peak shad landings occurred during the second half of 

March (Table 4). As a result of gear selectivity, the 

yield of females was greater than males (8.8:1). 

Fishermen discarded fewer males at the net than in 1975 

because the general scarcity of American shad kept 

dockside prices high all season. The higher prices also 

reduced the practice of cutting roes from females. The 

roes were usually destined for local markets, mostly to 

restaurants. The cut fish wpre then sold as scrap or 

discarded at the nets (Hoagman and Kriete, 1975). 

Estimates of hickory shad caught by stake gill nets 

decreased 56% from 1975 (Table 4). About 25% of the 

1,484 lb of hickory shad landed were cut for the roes. 

The smaller hickory shad do not carry the market value 

of American shad. Thus, the taking of hickory shad roes 

was to supply a market demand unfulfilled by the America~ 

shad roe. 

In an attempt to assess the drift gill net fishery 

for shad, catch reports were obtained from a drift net 

fisherman who fished on a regular basis. During 1976, this 

fisherman landed 6,700 lb of American shad (5,100 lb 

female and 1,500 lb male) in 40 days of fishing. In the 

three-year period 1974-1976, this fisherman averaged 

253 lb of American shad per--day fished. We cannot 

reliably expand this catch to give an estimate of the 

total catch by drift gill nets, but we plan to assess 

this fishery in 1976-1977. 
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T•ble Estillated catch of ~ertc,n 1Nd by 1talc.e gill n1t1 for 5 •il• 1ectlons in the J1,1111 River 
1976 in lb., by NU ... onth interval.I •nd by 11,c. Effort froa Ti1bl1 2B, 
of net. 

H•U Honth 
Period 

Feb. 2nd 

Tot,l 

Hn•. 1st 

Total 

~r. 2nd 

Totll 

Apr. !st 

Total 

Apr, 2nd 

Total 

Total by Sex 
Grand Tot,l 

River 
Mile 

05-10 
10-15 

1S•2'J(O) 

05-10 
10-15 

lS-20 
20-25 
25-29 

05-10 
10-15 

15-20 
20-25 
21-29 

25-10 
10-15 

15-20 
20-25 
21-29 

05-10 
10-15 

15-20 
20-25 
25-29 

!nde)( 

[,050] 

[·m] 
[·m] 

[·m] 
[·m] 

[,i~i] 
[·m] 

[,014] 
[.009] 

<•>None reported by ,index fishet'fflen. 

Rate 
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Alaerican Shad r .... te 
Est!i'.i1ted 
Catch !nde'JC' 

1,011 [,m] 292 

-r;m 

S,634 [m] 1,618 

16,192 t'"o] S,6S9 

A··tt l ,5 

6,300 [,m] 1,809 

17 ,S20 [063] 6,12, 

il:m 

6,195 [m] l, 779 

7,601 [m] 2,657 
701 w.m 

2'6 [,m] 71 

279 [.m] 92 
2G ---m 

Less '.andings •il• ~-10 

Grand tot,1\ ~bOYI •il• 10 

titGiated 
C•teh 

3,9Sl 
1,129 

--r;m 

46,297 
13,296 

107 ,8'1 
37,692 

n~:x;~ 

103,212 
29,640 

218,20 
76,280 

/NA~ . 

121,428 
34,872 

192,260 
67,198 n·w . 

7,9ll 
2,278 

16,037 s,,os 
11:m 

~ndox in lb/It 

Total 
EJtiNted 
Ciltch 

4,9&9 
1,,~1 

--..m 

51,931 
l&,91& 

124,0Jl 
43,351 ,n.,•~ . 

109,S\2 
31,40 

231,767 
82,40& ~km . 

127,~23 
36,6S1 

199,861 
69,855 

,t~··i· 5 • 

a, 179 
2,30 

16,llS 
S,697 

~ . 

1,2l§,ie' 
.. 302,194 

,11,u2 



Table • C,timated catch of ,!.inerican and hickory shad by stake gill net, for S mile sec;tions ,bo ..... 
mile 10 in the York River 1976 in lb., by half-fflonth intervab. Effort frcm Table 21. 
Index in lb/ft of :-.et. 

American ~Fiacl 
Rate remaie Total 

Ila lf Honth River EHim.ned Estim.itecl tst1.r11atf!.d 
Period Mile :-.i!e,r r atc h Index Catch Catch 

Feb. ht 05-10 [.m] 2} 

[.020] 
21 •• 10-lS 901 814 1, 7lS ;t~~ (a) 

906 818 1, 12• 

Total l,830 'i';"6il 3,481 

Feb. 2nd 05 ·10 
[.04S J )4 [.10] 107 141 

10-lS 1,108 4, l'i7 S,46S 
15-20 l,llS 4,178 S,493 

20-25 
[- 005 J 4Sl 

[102] 
S4l 992 

2S-29 9S6 
1U~b 

_Ll.'ll 
Total 4,064 l4, 19• 

Mar, 1st os -10 
[ . 020] 

lS [.m] 281 296 
10-lS S8l l0,901 U,482 
lS-20 S84 10,958 u,c;,2 

20-25 [·m] 684 
[-snJ 

J, 138 3,822 
2S-2'J ~ _hl?_1! ~ Total 3,ns 31,1B7 . 

Mar. 2nd OS -10 [.oio] 2) [.m] S09 SJ2 
10-lS 822 19,739 20, S6 1 
15-20 877 19,840 20,717 

20-25 :.202] 1, 07 1 [.m] 6,9StJ 9,030 
2S-29 1.111 14,161) ~ 

Total S,06S 61,816 66,ij8l 

J\pr, 1st os-10 I -, 10 
[.206 J 2lS 22S 

10-15 I .oil I 378 8,314 8,692 
lS-20 L - )80 8,lS7 8,737 

20 -2S 
=·066 J 

)SO 
[ 02,J 

4,':!67 4,717 
2S-23 742 6'2~8 tHH Total l,060 l ,S 

J\pr, 2nd 05 -10 :.ooi] 2 
[.009] 

67 69 
10-15 87 2,587 2,674 
lS-2/J 88 2,601 2,681 

20 -25 [.001] 5 [-090] 519 524 
25 -29 ll ~ +AH Total ----n1 ' . 

Total by Sex 16 1 :527 "ITT;9IT 
Grand Total. lS9,~~ 

Hickory ShaJ b > 

reb, -J\pr. 10-20 .015 8S6 

Mar. 2nd 20-29 .016 265 

Apr. 1st 20-29 .022 546 

Apr. 2nd 20·29 .001 ~ 

1'otal 1,484 

(a 'None repol'ted by index fisherm en . 
(b)Daca frO'l'I mile 10-20 were not reported in half month intervals. 

60 



Rappahannock River 

Estimated 1976 pound net landings of 5,000 lb 

of American shad, 97,000 lb of alewife, and 150,000 

lb of blueback relative to 1975 represented decreases 

of 47%, 39% and 61%, respectively (Table 5). Price 

seems to be the prime factor controlling number of fish 

retailed at dockside. No dockside sales were reported 

in 1976 indicating that market prices exceeded dockside 

prices. 

Peak landings of female American shad occurred 

during the second half of April, but male landings had 

two minor peaks: second half of March and second half 

of April. Alewife and blueback peak landings occurred 

during the first half of April below mile 30 and the second 

half of April above mile 30. 

Pound nets yielded an estimated 207 lb of hickory 

shad in 1976 (Table 5). This represented a 93% reduction 

in catch from 1975. 

The number of stake gill nets increased slightly in 

1966 with an 11% increase in total linear footage. The 

total estimated gill net catch of American shad was 42,000 

lb, down 20,000 lb from 1975. This reduction is mis-

leading if only total pounds landed and not c/f is 

considered in the comparison. The mesh sizes of stake 

gill nets above mile 35 were too large to effectively 

capture American shad (stretch mesh of 6 inches to 9 inches). 
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~~ / .27/~~..,,.y~A-6-..-NA7~/dV ,,J;.,'.;-/..?~ ..,...,.q,.,,, ..,,,.,..,v h~.....-d"...,A--/4"'? ;7 .,vav ..?.,...?..., /4 &?.,... ..e,,:µ,,.v,,,...~,r A"./r,/' ,?J>?,? ./4' p,,, tr lvU....,,tNTdr .111e,rv1l.1. 
•il• l.O not incl.ude-d. 

J;iiier!can Shae! 

Kl.If Month 
Period 

Fol>. 2nd 

~r. 1st 

H1.r. 2nd 

Apr. 1st 

lpr. 2nd 

l'uy 1st 

N•y 2nd 

.June ht 

Hie'kory ~ 

Totd 207 lb. 

Mile 

10-30 
31•55 

10-30 
31·55 

10-30 
ll-55 

10-30 
ll-55 

10-30 
n-s5 

10-30 
31-55 

10-30 
ll-55 

10-30 
ll-55 

10-30 
ll-55 

HU11ber 
Nets 

l 
7 

6 
15 

ll 
16 

18 
19 

15 
18 

15 
18 

12 
8 

ll 
3 

... 
above 

reinale 
£stl.llated 

Index Total 

<•> 
2.67 19 

3.3 20 
12.6 190 

13.3 173 
19.8 316 

19.0 342 
14.9 284 

ll.75 506 
30.6 SH 

<•> 
26.9 484 

<•> 
21.0 168 

<•> 
.....l&L._ 5 

3,058 

March 2nd 
~ 

Index Tot•l 

<•> .714 11 

mNon, Nporte-d by index f ishe!fflen. 

Male 
£stl.cii.ited CJtim.ated 

Index Total 

<•> 
1.3 a 
5.1 77 

13.3 173 
23.4 374 

15.25 275 
9.l 177 

17.75 266 
14.7 265 

<•) 
10.s 194 

(a) 
2.7 22 

(4) 

4,889 
1,831 

A_2ril 1st 
ts ti.mated 

Ind~x Total 

(a) 
7.29 139 

Index Total 

<•> 239.0 1,673 

(ol 
409.0 6,l3S 

2,450.0 31,850 
545.2 B, 723 

3,622.5 65,205 
1,665.4 31,643 

1,87S.O 28,125 
3,479.3 62,627 

<•> 578.6 10,4U 

24&,3% 

A,2dl __ 2nd 
£sti.llated 

Ir1dex Tot.11 

<•> 3.14 57 

Rivi!r Herring: 
Aie,,,,Ue B1ue5ack Tot.al N1.11ber 

£scimated £sci.1uted O..ys Index 
Percent Total Percent TO_!!_l ___ ~~___H!uled 

100.0 1,673 3 

5 
100.0 ,,us: 10 

25.3 a,oss 74.7 23,792 11 
53.4 4,6SB 46.6 ,,065- 13 

2a.1 18,714 71.3 46,491 ll 
37.l 11,740 62.9 19,903 ll 

23.4 6,581 76.6 21,544 12 
59.2 37,075 40.8 25,552 ll 

14 
19.8 2,6.02 80.2 1,353 • 

a 
5 

7 
2 

%,6% 1,,,100-

JV,e.s /J1lw 

Niaber of 
Index He~s 

3 
14 

3 
16 

4 
16 

4 
11 

4 
11 

4 
7 

3 N 3 lO 



These nets were set to capture striped bass and yielded 

only an occasional American shad. We also estimated 

(after conversations with fishermen) that 31% of the stake 

gill nets below mile 35 were set primarily to capture 

striped bass. Thus, the effective c/f for 1976 more 

closely approximates the c/f for 1975 than total landings 

might indicate. Peak landings of both sexes of American 

shad occurred during the second half of March (Table 6). 

As with shad landed by pound nets, few fish were retailed 

at dockside and few roes were cut because of the sustained 

high market value of shad in Baltimore and New York City. 

There were no hickory shad reported by index stake 

gill net fishermen in the Rappahannock River for 1976. 

It is possible that the unusually small catch of hickory 

shad were sold with American shad and therefore, never 

reported. An estimated 3,000 lb of hickory shad were 

landed in 1975 in a 6-week period (15 March to 30 April) 

and it seems unlikely that such a drastic reduction would 

occur in only one year. 

Potomac River 

Potomac River landing data were supplied by the 

Potomac River Fisheries Commission, and reflect all 

landings under the jurisdiction of the commission. 

Twenty-one thousand lb of American shad and 1.3 

million lb of river herring were harvested from pound nets 
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in 1976 (Table 7). This was a 53% increase in American Shad 

and 76% decrease in river herring relative to 1975 landih ••gs. 
Peak landings of male and female American shad and both 

species of river herring occurred during the month of 

April. Pound net effort was up 15% from 1975. 

Gill netters harvested 94,000 lb of American shad, 

100 lb of hickory shad and 700 lb of river herring (Tabl~ 

7). This was a decrease for American shad from 1975, with 

the greatest portion of the decrease attributed to reduc~a 

landings of females (14%). Stake gill nets accounted fo~ 

61% of the shad, anchor gill nets for 27% and drift gill 

nets for 7%. The remaining 6% were reported in a combin~a 

form of stake and anchor gill net. Stake and drift gill net 

catches had a l arge ratio of females to males which refl~cted 

the use of nets set primarily for American shad; convers~ly, 

the smaller mesh anchor gill nets (3~ inches to 4~ inches) 

were set primarily for white perch, schooling striped bass 

and other demersal species. Stake and drift gil l net 

catches peaked in April, a month later than peak landings 

from anchor gill nets. River herring l andings were 

incidental because of the large mesh sizes utilized by 

gill net fishermen. 

Catch-Effort Evaluation: 1967-1976 

Stocks of alosine fishes have declined since 1967. 

Catch-per-unit-of-effort (c/f) is used as an indication of 



Table 6 Estimated co1tch of ~erican shad by stake gill nets in the Rappahannock River 1976 in l.b., 
by haUofflonth intervals. Effort fran Table ZB. Inde:ic in U:i/ft of net. 

Mlt-rican Shad 
Hale remaie Total 

H.aU Honth R1Vtl' Cstunated t,t:unated [sttmated 
Pef'iod Hile In""'')I' Catch Indf>x catch C•tch 

M•T'• 1st 15-20 [.oJ•] 22 

[· 120] 
79 101 

20-25 177 625 802 
2S-30 971 3,428 4,3 99 

i~=~~(•) 368 1 ,299 1,667 

Tot.111 r;Tiii s;m ~ 

M.Jf'o 2nd 15-20 

[. OJ,] 

23 

[.268] 

176 199 
:?D-25 182 1,396 1,s·,s 
25-30 1,000 7 , 6!,6 8,656 
30-3 S 379 2,902 3.,281 
35-70 .003 \23 .007 288 4\l 

l otal 'f;707 12,4i8 f.i;US 

Apr. 1st lS-20 

[.015] 

10 

[.186 J 66 76 
20-2S 78 969 1,047 
25-JO 428 S,3ll 5,741 
30-35 162 2,014 2,176 
35-70 . 001 41 ,002 82 \2l 

To tal """'TIT -"a,444 9, 16} 

Apr, 1nd 15-20 [,on] l4 [-m] 117 lll 
20-2S n, 9H 1,048 
25-30 628 4,990 5,618 

;~:~~(a) 238 1,938 2,176 

Total ~ .T,m 8 , 973 

Hay ht lS-'20 [.o~J • [-o•o] 26 JO 
20- '25 n 208 239 
2S - 30 171 1,143 1,n• 
30-35 65 4H 498 
Js-1oC•l 

Total '"""'T7T r;m 2,0iIT 

Total by sh:i1 nets ~ ~ .-r;m 

Incidental catches 
by la.'C"]e me,h gill nets .004 246 ,009 SSJ 

Gr,Jr,d TotJ l 5,476 36,634 42,110 

( a >Non@ reporte<J by index f isherm.1!11 . 
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) Ta~l• 7 Total catch. of al.osln• fiahH by glU nau (A) an4 p0und nata <•) in l;h• POtCIIUc J.1Yar t,'76 in l.ba. 

l. Su'ke Clll Nets 
Merie•n Sh1d Hlcko!l: Shed -.1ver Herri!!j 

!!2!l!!l! t811,h t!.!.!! ~~ 

Febru,,ry 16 l8l 47 

D[if t Cill Natt (•llowed only 4url.ng April •nd Koy) 

Anterie•n Shad Hf.cko~ Stwid 
j 1:.!;;; H•rrtl.ek 

~ r.;iiTa ~ 

March 5,196 2,0l& 82 l82 
April ,,u, 1,123 IS l 8 

April 45,410 2,350 10 24 204 
Koy 764 ll7 0 0 3 

M•y 2,012 Sl 

Total Il;m r.rn lll" m m 
CruMS Total 57,254 10 ----m-

Total r.m r,m 1s ""J IT 

CNnd Tot,11 ,,no IS ~ 

,.nehor Clll Nets 

Total or Cl 11 Nets 
by 1peeias 

\D 
77,061 17,166 Ul 116 470 IO 

Feb~ry 22 4l 4 CNnd Tot•l 94,227 lll ---rn-
Karch 7,9Dl 6.,492 ll 2l 47 

April ,,,,a 3,599 l l 2l 

M•y 12, l9 

Total rr.m w.rrr It -m ~ a. ~ 
CNnd ToUl h,221 16 ~ 

February 0 0 l70 2l 

March 6Sl 1,00, 29,&34 l.,8Sl! 

Stike , •nchor Ctll Neu 
April 4,244- S,8SS 210,577 5l]J'221 

(not reported Hp,,:Nte1y by fish.er•en) 
May ,u S,401 51,799 436,872 

February JO 
Juno 2l •11 1'9 557 
Total r;;m "ii:m m;rn m;m 

M.,n::h ?GS GG9 <:r.111d Tor.11 ,n,,,.,6 i,26S,0Si 

,.prll 3,282 263 

Total r.m 9ls !~I .. ~ ~~~~~~ 

CNlld Tot.al --s;rn- 02,?41 31,842 lll ll2,714 'lSl,001 

Crand Tot..11 11.c, >21 lll i,26S,7lS 



the condition of the stocks rather than total landings 

because the latter may be the result of a change in stock 

density and/or fishing effort. 

The discussions of c/f and landings that follow are 

based on estimates for the James, York and Rappahannock 

river fisheries, and actual landings from the Potomac 

River as reported to the Potomac River Fisheries 

Commission. No pound net records were available for the 

James and York rivers, thus no indices were derived for 

these rivers. No gill net records were obtained from the 

Rappahannock River in 1967 or from the James River in 

1967 and 1968. Comparisons of landing and c/f for stake 

gill net for these rivers were therefore restricted to 

the years 1969 to 1976. 

Pound net effort decreased steadily from 1967 to 

1973 (Table BA). Since 1973 the number of pound nets has 

increased, but has not returned to the level of 1967. 

Stake gill net effort in the James, York and Rappa-

hannock rivers increased since 1967 although individual 

rivers had independent fluctuations (Table BB). 

Total estimated landings of American shad by stake 

gill nets varied greatly among rivers and years. The 

largest catch in the James River (3 million lb) occurred 

in 1972 and the smallest (700,000 lb) in 1975 (Fig. 2) 

Catches during all other years remained relatively stable 

between 1.5 and 1.9 million lb. The largest catch 
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T•bh 8 Peak n1.r.1ber of pound nets. from sitr.1i~onthly aerial pound net counts, by area by year and yearly puks (A);and t otal nl.lTlber of atake gill net stands 
in Virginia rivers by year (B). figurt:s in parentheses include gill n•t stand• below mile 10. 

A. Pound N~ts<•) .lli!. lli! 
Jai:1es River 8 6 
Back River 8 10 
poquoson River 3 3 
York River 15 19 
Mobjac:k Ba y 10 8 
Pian'katank River 5 • Rappahannock River 48 51 
Great Wiccrnico River 3 5 
Potcr,ac River ( south 
side) 83 86 

<'ape Henry - Fort Wool 12 11 
Old roint - Tue Ma r1h 
Point 20 16 

Yor-k Spit 11 10 
NN Point - Stingray 
f'oint 40 28 

Wir.d..'111 U Point - Smith 
Point 58 so 

tast~rn Shore (Bay side) 

Above Hungar C~ek 6 5 
Below Hungar Creek __ll ..ll 
Puk N1.r.1ber of Nets 
during year 332 317 

B. Stake Gill NetsCb) 

Ja111es River NA 95(<) 
York River 90 86 
Rappahannock River 20. ill 
Total NA 325 

(o)Ni.ril,i!!r iHdk,H~, pi!!.lk for -,r,e,s for given ytoor. 
(b)Includes nets above mile 10 only. 

1:169 

4 
7 
3 

10 
8 
4 

53 
3 

69 
9 

17 
12 

27 

49 

3 
~ 

285 

93(d 
94 

120 

297 

(c)M,y include belo,,, mile 10. 
(d)Includes u 1chor gill net co:1verted to equivalent stdnds. 

127..9. .!ill !E. 
2 2 • 8 7 7 
l l 2 
7 • 7 
6 5 3 
3 4 • 51 52 54 
2 I 3 

SB 63 58 
9 5 • 

12 16 8 
7 7 • 

3l 28 26 

35 26 31 

0 l 2 
.2Q .2l .2Q 

n8 228 224 

6S(c) 82 (98 ) 93(c) 
71 109 % 

-1! ..2J! 11' 

230 290 (306) 309 

NA • data not ava1Uble . 

!ill. 1974 lfil !fil. 
l l 0 l 
s 7 s • 2 2 l 0 
7 9 8 10 
5 10 11 8 • 6 4 5 

52 61 62 56 • s 7 7 

47 36 45 53 
6 5 5 5 

6 7 10 11 
5 3 2 5 

22 23 20 24 

31 38 44 55 

l l 0 0 
...ll ...ll ..1! ...ll 

200 226 223 245 

112 (115) 128 ( 157) 148 (l7l)(d) ,:ts ;m\i(d) 130 lH 14~ 
~ ...fil. ill ill_ 

342 (345) 352 (381 l 415 (438)(dl 355.5 (381.S)(d) 

co 
U) 
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(500,000 lb) in the York River occurred in 1973 and the 

lowest (100,000 lb) was in 1975. The peak landings for the 

8-year period in the Rappahannock River occurred in 1971; 

since 1973 there has been a slight increase in landings 

each year in this river. 

The combined c/f of American shad by stake gill nets 

(Potomac River excluded) increase d from 1969 to 1972, then 

decreased from 1972 to 1975, and rose sharply in 1976 

(Fig. 3B). Males are usually an insignificant proportion 

of the landings due to their poor market value, especially 

after Easter or the peak of the season. However, in 1972, 

males represented 40% of the combined c/f for all rivers 

(Fig. 3B) . 

James River 

The number of pound nets in the James River declined 

steadily from eight in 1967 to none in 1975 and 1976. 

Reasons for the disappearance of pound nets most likely 

are: expense of the gear, labor involved in fishing the 

gear, and lack of interest by younger men to enter the 

business (Wilson and Davis, 1973). 

Landings from the James River are typically 80% of 

all American shad harvested by stake gill nets in Virginia 

waters (excluding the Potomac River) and 77% of all female 

shad landed. Gill net effort declined from 1968 to 1970 

and then increased through 1975. In 1976 effort again 

decreased (Table SB) due to the fishing ban in the river 

69 



-;;; 
'O 
C ::, 

8. -0 .. 
'O 
C: 
0 .. 
::, 
0 
:!: 

t--a: 
0 
u. 
u. 
Lu 

t--
z 
:i 

a: 
Lu p. 

::c 
<.> 
t--
Cl: 
<.> 

30 A 

20 

10 

8 

6 

4 

10 

8 

6 

4 

3 

2 

1969 

JAMES RIVER 

' ~ ', 
' ' ' ' ' .... . ~:-: ..... ····· ' . ... . . . .... ' 

·· ... EFFORT 

ALL RIVERS, COMBINED 

' ' ' 

1970 1971 1972 1973 1974 

10 

8 

6 ,.. .. ,, 
e ,, 

4 ,: 
:, 

s::. 

3 • 0 
\ I ,, u. 

2 u. 
uJ 

1975 1976 ''.~ 

Figure 3. Estimated c/f of female and female-male American 
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(B) all rivers combined (excluding Potomac River). 
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as a result of Kepone contamination. The c/f increased 

from 1969 to 1970 and remained fairly stable until 1972. 

From 1972 until 1975 the c/f decreased from 30,000 lb 

to 5,000 lb but increased again in 1976 (Fig. 3A). The 

c/f for females during the same period increased from 

1969 to 1970 but then declined until 1975. There was a 

dramatic increase in c/f of females from 3,800 lb in 

1975 to 20,000 lb in 1976. Males represented 7% by weight 

of the landings in 1976. 

The long term trend of c/f of American shad by stake 

gill nets in the James River exhibits almost the identical 

pattern as the combined c/f of the James, York and 

Rappahannock rivers (Fig. 3A), due to its large contribution 

to the total landings. It is expected that this trend 

will continue but it is too early to predict if the increase 

inc/fin 1976 will carry over into 1977. 

York River 

The number of active pound nets in the York River 

decreased from 19 nets in 1968 to four nets in 1971, then 

increased gradually to its present level of 10 nets 

(Table SA). In 1976 all nets were located below mile 10 

and, therefore, were not used in computing estimated catch 

of American shad or river herring for the York River. 

The number of stake gill net stands fluctuated from 

1967 to 1972 with an increase in 1972 that continued 

through 1975 (Table SB). 
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The c / f of American shad in the York River increased 

from 1969 to 1971 and then stabilized until 1973 (Fig. 4B}. 

The 1974 c/f decreased slightly from 1973 and then droppeq 

62% from 1974 to 1975. 

During the 8-year period from 1969 to 1976, males 

consistently represented only 10% of the total landing. 

Gill net fishermen seeking shad select 5 to 5\ inches 

stretch mesh nets since these mesh sizes primarily capture 

the larger, more valuable female fish which retain their 

higher market value longer than males. The males that are 

captured are often discarded at the net or sold as scrap. 

Rappahannock River 

The number of pound nets in the Rappahannock River 

increased 23% from 1967 to 1975 with a slight decrease in 

1976 (Table 8A). The c/f of American shad by pound nets 

during the same period increased from 1967 to 1968 but 

declined drastically during 1968 to 1976 from 7,000 lb/net 

to 125 lb/net (Fig. 5). The estimated ratio of males to 

females, obtained from random samples from pound net 

catches, fluctua ted from year to year. 

The estimated yield of river herring by pound nets 

during the period 19 6 7 to 1976 droppe d 91% from 3.2 million 

lb to 0.3 million lb. The c/f of alewife during this same 

period decreased 92% from 29,000 lb to 2,000 lb with a 

stable period from 1971 to 1974. The c/f of blueback 
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declined 96% between 1967 and 1970 from 62,000 lb to 

2,400 lb. There was a recovery in c/f of blueback in 

1971 which remained fairly stable until 1975 when it once 

again began declining (Fig. 6). 

Effort by stake gill nets on the Rappahannock River 

fluctuated during the 10-year period beginning in 1967 but 

seems to be on an upward trend at the present. All stake 

gill nets in the Rapp~hannock River in 1976 were not set 

with American shad as the target species. This fact will 

lower the estimated total catch but to what extent has 

not been determined. 

The c/f of stake gill nets increased from 1,600 lb to 

4,700 lb between 1969 and 1971 but dramatically decreased 

from 1971 to 1972. Although low, the c/f has remained 

relatively stable from 1972 through 1976 (Fig. 4C) and 

may reflect the use of gill nets set primarily for species 

other than alosines. During the entire period female shad 

contributed 75% by weight to the American shad landings 

in the Rappahannock River. 

Potomac River 

The number of active pound nets in the Potomac River 

decreased from 86 to 36 from 1968 to 1974 but increased 

steadily from 1974 to 1976 (Table 8A). Alosine"landings 

declined from 8.7 million lb in 1967 to 1.4 million lb in 

1976 (Fig. 7). 
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The .c/f of American shad by pound nets declined from 

a peak of 4,700 lb in 1968 to 400 lb in 1975, then 

recovered slightly to 600 lb in 1976 (Fig. 8). The c/f 

by stake and anchor gill nets increased from 1967 to 1970 

and then declined from 600 lb to 80 lb during the 1970-

1974 period (Fig. 8). The c/f trend of drift gill nets 

for American shad resembles that of stake and anchor gill 

nets except that the decline began one year earlier 

(Fig. 8). 

Although there have been slight recoveries in c/f by 

all gears fishing for American shad the overall downward 

trend in c/f continued. 

River herring (alewife and blueback) catches are not 

reported by species, but simply as alewife. Pound net 

c/f of river herring declined from 261,000 lb in 1967 to 

52,000 lb in 1973. It increased from 1973 to 1975, but 

decreased to 35,000 lb in 1976 (Fig 9). 

Stake and anchor gill nets (combined) and drift gill 

nets exhibited a decline in c/f from over 200 lb in 1967 

to less than l lb in 1976 (Fig. 9) indicating that gill 

nets are no longer being fished for river herring; profit 

no longer warrants the effort. There has also been a 

shift in the number and type of gill net licenses sold, 

from those for stake gill nets to those for anchor gill 

nets; the latter gear is less expensive and more mobile. 
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