
Q~ 
S4\.S 
Eg Clo 
19~7 
c, 2 

CONTAMINANT PROBLEMS AND 
MANAGEMENT OF LIVING 

CHESAPEAKE BAY RESOURCES 

EDITED BY 
SHYAMAL K. MAJUMDAR, Ph.D. 
Professor of Biology 
Lafayette College 
Easton , Pennsylvania 18042 

LENWOOD W. HALL, Jr. , M.S. 
Senior Staff Biologist 
The Johns Hopkins University 
Applied Physics Laboratory 
Aquatic Ecology Section 
Shady Side, Maryland 20764 

HERBERT M. AUSTIN , Ph.D. 
Professor of Marine Science 
The College of William and Mary 
Virginia Institute of Marine Science 
Gloucester Point, Virginia 23062 

Founded on Apr i I 18, 1924 

A Publication of 
The Pennsylvania Academy of Science 

,_c:.·.::~ 

L:ap A,;-:,y 
C l~.o 

VIR~ia,, ., · . 
...,., J /- : ~1-/TLJ-,.. .... I 1C: 

or ..... 
11"'' 0 'N,_ s ·U'"\," ..: Ct~NC~ 



Contaminant Problems and Management of Living Chesapeake Bay Re ource . E:.diled by 
. K. ajumdar, L. W. Hall , Jr. and H. . u tin. 'c 19 7, The Pen n ylvania cademy of cience. 

Chapter Three 

A SOCIO-ECONOMIC OVERVIEW OF 
THE CHESAPEAKE BAY FISHERIES 

JAMES E. KIRKLEY 
College of William and Mary 

Virginia Institute of Marine Science 
Schools of Marine Science and Business Administration 

Gloucester Point , Virginia 23062 

ABSTRACT 

The marine re ource of the Che apeake Bay are believed to provide ub tan­
tia l benefit to re ident of the State of Maryland and Virginia. However, the 
po ibility of overfi hing and degradation of the marine environment eriou -
ly jeopardize the po ible benefit . In thi ection, a brief overview of the 
economic importance and characteri tic of the Che apeake Bay marine 
re ource i pre ented. The potential for economic lo e are di cu ed relative 
to ob erved economic value . 

The re ource ba e of the Che apeake Bay i important to the economic well 
being and community tructure of many Maryland and Virginia coa tal com­
munitie . The bay, once important for providing ub i tence and a ba i for 
a barter economy, now provide a wealth of commercial and recreational op­
portunitie . Unfortunately, a detailed de cription and analy i of the impor­
tance of the bay i not po ible becau e of inadequate data. 

In thi ection, a brief overview of the ocio-economic characteri tic of the 
Che apeake Bay fi herie i pre ented. Included in the ummary i informa­
tion on landing , value, employment , and general economic condition . 
However, inadequate data preclude a comprehen ive overview and limit the 
period of time over which the characteri tic may be ummarized. 

ECO OMIC IMPORT CE OF OMMERCIAL FI HERIES 

The Commercial Che apeake Bay fi herie are primarily compri ed of many 
mall cale operator . a Ve el ize i between 11 and 200 feet; however, mo t of 

uThe de criplion of the he apeake Bay fi herie i ba ed on a 1985 urvey of li cen ed Virginia 
i hermen, Maryland and Virginia tale report , and elected i ue of Fi hery tali tic of the 
nited late . I o, inadequate data pre ent a detailed di cu ion of the menhaden fi hery. Thu , 

the menhaden fleet i only briefly di cu ed. 
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the ve el are between 20 and 40 feet in length (table 1). In compari on, the 
minimum ize of off hare ve el i approximately fifty feet. The traditional 
fi herie are blue crab , oy ter , hard and oft clam , and variou finfi h (fluke, 
ea trout, cup, ea bas , menhaden, pot, and triped bass). 

In 1985, appro imately ixty percent of the fi hermen held crab-pot licen e , 
and forty-four percent were licensed to fi h with a gill net. In terms of pecie , 
approximately 55 percent of the fi hermen are licen ed to harvest oy ter , and 
68 percent are licensed to harve t crabs. In addition, appro imately 80 percent 
of the fi hermen were licen ed to fi h with more than one gear type. The type 
of licen e most frequently held by fishermen were various crab gear, oyster 
gear, crab pot and gill net, and oyster and gill net gear. 

In 1982, 222.3 million pound of fi h with an ex-ve el or fir t sale value of 
$94.6 million were landed in Maryland and Virginia. b Landings of fish from 
the Che apeake Bay accounted for approximately 64 percent of the total land­
ed value. In compari on to the United State , Che apeake Bay landing ac­
counted for 2 percent of the total landed value in 1982. 

Since 197 5, landing have declined while the ex-ve el value ha increa ed 
(Table 2). The alue in 1982 represent a 50 percent increa e over the nominal 
(unadju ted for inflation) value of 1975. The major commercial pecie , in term 
of value, have traditionally been menhaden, blue crab , hard and oft clam , 
and oy ter . 

In 1985, Chesapeake Bay fishermen derived approximately 71 percent of their 
total income from fi hing. An e timated fifty- ix percent of Bay fi hermen 
earned more than fifty percent of their income from fi hing. Thu , lightly le 
than half of the fi hermen are part-time while more than half are full-time 
fishermen. c The U.S. Department of Commerce e timate that annual average 
earnings were between $3,000 and $4,000 in 1983. A 1985 urvey by the Virginia 

TABLE 1 

Selected characteristics of the Chesapeake Bay Commercial Fishing Fleet * 

Characteri tic Minimum Ma imum Mean 

Ye el length (feet) 11 64 30 
Ye el age (year ) new (0) 83 17 

Ye el co t ( ) 150 30000 6682 

Engine co t ($) 150 21800 3234 

Age of fi hermen (year ) 16 79 46 

Year of fi hing (year ) 60 19 

Percentage of income from fi hing 100 71 

* ummary tati tic are ba ed on a 1985 ur ey of Virginia fi hermen. The ur ey wa conducted 
by Virginia Polytechnic In titute and Virginia In titute of Marine cience. The re ult are preliminary. 
The data may not be indicative of the Maryland commercial fi hing fleet. Menhaden e el are 
excluded from the ummary. 

,, he apeake Bay landing are defined in thi report to be all landing other than ocean landing . 

Che apeake Bay landing data are not a ailable for all year . 
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Polytechnic In titute and the Virginia In titute of Marine Science found an­
nual earning to be approximately 4,500 in 1985. 

Typically, the economic importance of an indu try i mea ured by total in­
come generated. However, the nece ary information for a e ing the economic 
importance of the Che apeake Bay fi herie i not available.d Lipton ' in a 1986 
report on the tatu of Maryland' eafood indu try e timated the contribu­
tion of fi herie to Maryland' economy to be 3.5 time the value of proce ed 
product . Brigg et al. 2 e timated a harve ting ector multiplier of 1.39 for Maine. 

orton et al. 3 e ti mated a multiplier of 2.03 ba ed on commercial and recrea­
tional expenditure . Grigaluna. 4 e timated the multiplier for the outhern ew 
England harve ting ector to be between 3.30 and 3.56. Cox 5 in a 1986 tudy 
e timated the total multiplier for fore try and fi hery product in Virginia to 
be 1.9489. If the multiplier of Cox i applied to the 1982 ex-ve el value of 
Maryland and Virginia Che apeake Bay landing , the total economic impact 
of the harve ting ector wa approximately 118.6 million. 

The economic impact or contribution of the Bay fi herie , ba ed on Cox' 
analy i. , appear to be highe t for the fi herie ector, repair and maintenance 
bu ine , food product , whole ale and retail trade ector , and hou ehold in 
the form of wage and alarie . That i , production of eafood primarily benefit 
the e ector of the economie of Maryland and Virginia. Alternatively, an in­
crea e in expenditure by the fi hing indu try yield increa ed earning primarily 
for the abo e Ii ted indu trie or ector . 

The Che apeake Bay commercial fi herie are al o quite important in term 
of employment generated. The exact number of people currently employed in 
harve ting, proce ing, and related activitie i not available. The mo t recent 
official publi hed data on number of fi hermen for the Che apeake region in­
dicate there were appro imately 28,000 fi hermen in Maryland and Virginia 
in 1977 ( ational Marine Fi herie ervice). 6 More than eventy percent were 
Maryland fi hermen. In contra t, the Bureau of Cen u 7 reported 7,500 in­
dividual a full time employee in agricultural ervice , fore try, and fi hing 
in Maryland in 1984. Fi herie of the United tate for 1985 report 7,704 
employee in proce ing and whole aling during 1984 for Maryland and Virginia. 

De pite the limitation of available data for determining the employment 
ge nerated by commercial fi herie , the fi hery re ource are believed to be im­
portant in term of employment opportunitie . For example, orton et al. 
e ti mated that one new job wa created for every 20,000 of expenditure on 
only triped ba commercial and recreational opportunitie . Alternatively, one 
job wa created for every 40,000 of total output. 

arine i herie er ice define a full-time fi herman a one who earn more than 
fifty percent of their income from fi hing. 

c1Typically, an output multiplier i obtained from an input-output analy i and multiplied by an 
indu try' direct contribution to the economy to determine the total impact. 
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MAJOR COMMERCIAL SPECIES OF CHESAPEAKE B Y 

The Che apeake Bay is characterized by a wealth of Ii ing marine re ource . 
More than fifty pecie of fi hare commercially harve ted. Howe er, four pecie 
account for mo t of the income or gro revenue of the Che apeake Bay fi herie 
(Table 3) . Menhaden accounts for 75 percent of the landing and approximate­
ly 24 percent of the ex- e el value. Exel uding menhaden, more than 80 percent 
of the annual value i from the harve ting of blue crab , clam , and o ter ; 
all of which are hellfi h. 

There are difference in the Bay fi herie of the two tate . Fir t, there i no 
major menhaden fi hery in Maryland; Virginia fi hermen har e t more than 
95 percent of the reported harvest of menhaden in the two states. Maryland 

Year 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983c 
1984c 
1985< 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983< 
1984c 
1985° 

TABLE 2 

Mary land and Virginia commercial landings and value• 

Maryland Virginia 

Bay Total Bayb Totalb 

----------------------------- Thou and of pound -----------------------------
53662.9 64317 73460.9 172 75 
45669.0 58094 59081.5 134228 
47767 .5 62033 143060.0 207803 
45312.0 59726 61048.2 138676 
49649.9 66283 62496.3 139347 
55484.2 79571 96908.5 135566 
91194.6 115115 89942 .6 113977 
68752 .6 10047 86145.1 121 27 

90359 130839 
89301 117882 
91931 122658 

------------------------------ Thou and of dollar ------------------------------
20254 .8 22898 13742. 7 26455 
25057 .5 3080 15442.1 31739 
24404 .0 31429 16092 . 7 3636 
27037 .5 33557 17373 .5 53441 
30134.3 36945 20558.7 62531 
33625.9 44658 22570.0 59292 
45591.3 56640 21575.7 526 0 
39328.2 51438 21531.4 43170 

45497 56909 
54979 5 95 7 
47418 76535 

• ational Marine Fi herie ervice data ummarized by Clooney tagg, Uni er ity of Maryla nd , 
Che apeake Bay Re earch Laboratory. 

bMenhaden landings and value are excluded from data ummarie . 

<Maryland and Virginia Che apeake Bay landing and alue data are not available or are incon­
i tent with previou data. 
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T BL 3 

Ratio of species ex-vessel value to total Chesapeake Bay landed value 

Year Specie 

ea white blue 

alewive eel trout had pot perch crab clam oy ter 

-------------------------------------- Percent of ex-ve el value --------------------------------------

1970 1.7 I. I 1.0 1.6 2.1 3.9 I. I 20.3 10.4 54.4 
1971 1.0 1.3 1.0 1.0 . I 3.7 1.0 24.1 12.7 52.1 
1972 I. I .7 1.0 1.3 I. I 4.8 . I 26.3 6.5 53.7 
1973 I. I .5 1.8 1.6 1.0 7.1 .7 25.4 4.2 53.0 
1974 1.4 1.4 I. I .8 1.0 3.8 .4 27.0 8.1 51.3 
1975 1.3 1.5 I. I 1.0 .6 4.8 .4 28.4 5.5 51.2 
1976 .4 .6 1.2 .7 .5 3.6 .4 27.0 8.8 52.8 
1977 .J .4 1.5 1.3 .8 3.7 .4 32.7 7.9 47.4 

ource of data: ational Marine Fi herie elected 
I ue (1970-1977). 

f1..,hcrmen have traditionally har e ted th majority of triped ba and whit 
perch; th har e ting f triped ba ha been everely re tricted in the pa t few 
)car . irginia fi hermen har e t con iderably more ea trout. In the blue crab 
Ii h ry, a larger olume of hard blue crab in landed by Virginia fi hermen 
\\ herea l\1 aryland fi hermen ha· e high r reported landing of oft and peeler 
blue rab . The fi hery for clam i al o quite different; oft clam are primari­
ly landed in Maryland and mo tly hard clam are landed in Virginia. Annual 
landing of oy ter in ar land are more than double the landing of Virginia. 

h economi importance of each Bay fi hery ha not been examined. 
HO\\e\er, orton et al. did e amine the economic importance of triped ba 
commercial and r er ational acti ity. The noted that in 1980, 24 million wa 
pent b1 ommercial and recreational fi hermen on harve ting triped ba in 

the he ap ake Ba . Th a · ociated alue of total output wa 48.7 million. 
orre ponding emplo ment a 1,214 job . In compari on, the Virginia Marine 

Re. our e ommi ion report mor than 8,000 fi hermen in 1980; thi exclude 
the numuer of fi herm n in the enhaden fi hery. 

i hing o cur in e era! countie of Maryland and Virginia. However, 
Dorche ter ounty in ar land and orthumberland County in Virginia are 
t,vo of the major counti in term of Che apeake Bay fi hing activity. orth­
umb rland county, though, i home to the menhaden fleet which account for 
its importance. ore than 15 percent of the total landed value of all Maryland 
and irginia fi herie are menhaden landing in orthumberland County. 

In 1983, per onal income per capital in orthumberland wa 9,959 
(0 erman ). erage income per capita for individual employed in agriculture, 
fore try, and fi hing wa approximately $12,000 (Virginia Employment 
Commi ion 9

). In compari on, reported per capita income for Virginia wa 
12,122 in 1983. The Bureau of Cen u ' County Bu ines Pattern provide 
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tatI tic for Maryland which are comparable to Virginia. The per capita in­
come of indi idual employed in agriculture, fore try, and fi herie wa $12,600 
in 1983; it wa $16,700 per capita for all individual employed in Maryland. 

THE RECREATIONAL FISHERIES 

Although the commercial fi herie of the Chesapeake Bay are important to 
the coa tal economie of Maryland and Virginia, the recreational fisheries are 
al o quite important. The recreational fi heries are perhaps more important 
in term of generating income and benefits. However, inadequate information 
prohibit documentation of the importance of recreational fi heries. 

In the Che apeake Bay, everal pecie of fi h are recreationally harvested. 
Bluefi h, white perch, ea trout, croaker, pot, flounder, and triped ba s are 
the more common specie ought by recreational anglers. In past years, striped 
ba wa the major recreational pecie . There al o i likely to be ub tantial 
harve ting of blue crab by recreational angler although the number of anglers 
and the catch ha not been documented. 

De pite the problem that nece ary data are not available to determine the 
value of recreational fi hing, fi hing for plea ure i likely to be very important 
to coa tal economies. Murray and Lucy '0 e timated the number of regi tered 
power boat in Virginia to be 139,734 in 1980. More than 90 percent were le 
than 26 feet in length which is a typical size range for recreational fishing boat . 
Murray and Lucy al o indicated that the average boater u e a boat for recrea­
tional fi hing about 44 percent of the time. However, recreational fi hing al o 
occur from beaches, pier , jettie , charter boat , and party boat . Thu , it would 
appear that recreational fi hing may be quite important to coa tal economie . 

Re ult pre ented in the tudy by Norton et al. illu trate the potential economic 
importance of recreational fisherie . They e ti mated that Chesapeake Bay recrea­
tional angler pent 22,861,000 in 1979 trying to catch triped ba . In com­
pari on, the total value of commercial landing of all pecie in the Che apeake 
Bay wa $72.8 million in 1979. Norton et al. also e timated that the economic 
value, total benefit le total co t , of the recreational fi hery for triped ba 
in the Che apeake Bay wa approximately double the economic value of the 
commercial fi hery. 

DECLINING RESOURCES AND ENVIRONMENTAL DEGRADATION 

Declining re ource and overfi hing are inherent re ult of open-acce com­
mon property re ource uch a fisherie . However, indu trial expan ion, 
manufacturing, and increa ed tandards of living in the la t twenty year have 
brought a new source of pre sure on fishery resources. Pollution or man's 
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TABLE 4 

Annual landings and maximum sustainable y ield of selected Chesapeake Bay species 

pec1e 

had 
Alewi ve 

Lriped ba 
Menhaden 

pot 
Croaker 
Sea trout 
Fluke 
Bluefi h 
White perch 
Yel lo\.\- perch 
OysLer 
Blue crab 
oft clam 

Hard clam 

Year 

1970 1971 1972 1973 1974 1975 1976 1977 

aximum 
u tain­

able 
yield 0 

------------------------------------- Thou and of pound -------------------------------------
5 I 34 2460 3006 3018 1741 1279 803 1487 4000 

21110 13079 12141 11300 14730 12078 4363 1491 25000 
4702 3683 5181 7323 5331 3934 2752 2620 60000 

392712 303103 513309 435119 354144 278049 400045 489981 300000 
5900 468 2833 2260 2054 1449 I 029 1590 3000 

121 210 384 1007 971 3015 3927 7095 n/ a 
2025 2058 2140 4394 2439 3031 3234 3632 2000 

154 140 162 453 425 426 306 289 3000 
641 660 1125 2839 3315 3123 4437 3357 n/ a 

1925 1965 1388 I 009 677 700 607 831 3000 
110 88 107 37 42 38 24 17 250 

23742 24690 23455 24799 24424 21882 20772 17519 30000 
67564 74570 71362 55738 63039 56809 46152 57231 65000 

6221 5986 1950 668 2099 1246 1751 1654 60000 
46 938 868 747 948 723 838 399 n/ a 

·' E timated maximum u tainable yield are taken from U .. Army, Corps of Engineer , uture 
he apeake Bay ondition Report ( 1978). 

ource of Data: elected i ue of i hery tati ti c of the nited tate (1970-1977). 

degrada tion of the natural marine environment may very well reduce the 
reproduct i e capabilitie of ome pecie of fi hand inflict high mortality on 
other marine pecie . In o_me in tance , neither the reproductive capability nor 
roe"- ize change a a re ult of pollution but evere economic hard hip and 

I e ti ll o cur becau e har e ting in prohibited. The economic effect can 
a l o xt nd v\.ell beyond the local fi hery directly affected a a re ult of con­
umcr rcsi tance to a pecie which i contaminated. 

0 ERFI HI G 

0\ erfi hing i a term with many definition . It may be defined in biological 
or eco nomic term . It may imply recruitment failure, an ~nadequate age cla 
distr ibution, or . imply more fi hare being removed from a fi h tock than are 
being added to the tock. In economic term , o erfi hing u ually implie that 
more re ource are u ed to harve ta given level of fi h than are nece ary. Con­
)Cq uently, the co t of harve ting i higher than it need be and profit approache 
the alue of zero. 
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For the Che apeake Bay fi herie , many pecie are believed to be biological­
ly and economically overfi hed. Irrefutable cientific evidence of either ca e, 
however, doe not appear to be available. Reduction in landings are mo t fre­
quently cited a indicator of overfi hing in the ab ence of urvey abundance 
ind ice . Howe er, commercial landing data also reflect economic respon e , 
and thu , may be inadequate indicator of the fi h tocks. 

In a 1978 tudy, "Che apeake Bay Future Condition Report:' by the U.S. 
rmy Corp of Engineer ; 1 nine pecie were identified a being biologically 

overfi hed ba ed on catch tatistics, urvey mea ure of abundance, and 
e ti mate of maximum su tainable yield (MSY). The species identified a being 
overfi hed were had, alewive , striped ba , menhaden, ea trout, croaker, 
oy ter , oft- hell clams, and hard- hell clam (Table 4). 

A indicated in table 4, landing exceeded MSY in several year for some 
pecie . It hould be noted that landing le s than MSY does not imply no over­

fi hing; low landing could be the re ult of overfi hing in previou year , 
economic conditions, pollution, regulations, natural factor , or other condition . 

ENVIRONMENTAL DEGRADATION 

Mortality from pollution or environmental degradation ha not been rigor­
ously examined. Little is known about the relation hip between the population 
dynamic and environmental condition . A po ible rea on why uch informa­
tion i not widely available is the difficulty of determining the individual ef­
fect of overfi hing, environmental degradation, climatic condition , di ea e, 
and predation. Specie which are believed to have been affected by environmental 
degradation include had and triped bass. However, many edentary pecie 
uch a clam are believed to be very u ceptible to environmental contamina­

tion (Moore12
). 

Mortality, however, is not the only effect of en ironmental pollution. Fre­
quently, fi hing area are clo ed and the removal of a pecie i prohibited. Thi 
re ult in lo t earning or income. On occa ion, the mere announcement of a 
contaminated product from one area i accompanied by lower U.S. ale of that 
product a well a imilar product . Thu , the impact of environmental degrada­
tion can e tend well beyond mortality. 

The combined effect of overfi hing and environmental degradation i a reduc­
tion in current and future economic opportunitie . Simply, man will have fewer 
re ource toe plait and income and economie dependent on the marine en­
vironment will decline. 

However, early recognition of the problem by ociety offer ome hope for 
preventing economic lo e . Effort to improve the environmental condition 
of the Bay are well underway. Maryland and Virginia are both exploring more 
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ound and rational approache to fi herie management. In the final analy i , 
though, only the pa age of time will determine the ucce of the e effort . 
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