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THE "SHAD*

.- Alose sepidissima

As a2 table delicacy, the shad is one of the best known end most highly
prized of the fishes of the Atlantic Coast of the United States, The_flesh,
although .not oily, is perticulerly rich in flavor. The .roe is a gfeatﬂfaﬁorite
among connoisseurs of fine- foods. : -

- The shad belongs to a large group of economically importent fishes, -the.
clupeoids. Inecluded in- this group ere several species such as sardines, the’
menhaden, end the river herring. The shad is = rather large,.silvery fish |
having, along.the back, greenish blue coloring with metallic luster and, a2t  .

the shoulder, a derk spot, occasionelly followed by several smaller spots.

Shad mey be distinguished from the river herrings with which they are
frequently associated in fresh water, by the shape of the mexillary, or upper
Jew, which is long, slender, end nearly straight. The maxillary of  shad ex-
tende to a point below the pupil of the eye while the maxillary of the river
herrings extends cnly to the forward mergin of the eye itself. In herring it
is deep, .somevhat curved and sharply indented in front, The glut herring may
be distinguished easily by the black lining of its body cavity or‘peritqneum.
The peritoneum of the shed is white, : < iy .

The netural habitat of shad is restricted %o the Atlantic Cosst of North
America, from Nove Scotia to Floride, where they occur in most of the prin-
cipal rivers from the St, Lawrence River, Canada, to the St, John's River,
Florida, but the center of distribution is in the region.of the Delaware River
end Chesapeake Bay, A

The shad, a non-native species of the Pacific coast, was transplented
from the Atlantic cosst in 1871 when 12,000 fry hatched from eggs teken from
the Budson Kiver (N.Y.) were plented in the Sacremento River (Celif.), Other
plents were made over several of the following years. - The first run of mature
shad entered the river in 1877 end by 1886 a million mature shed were taken .
from the waters of California and sold. in local markets, The species has

. Gistributed itself along nearly 3,000 miles of the Pacific coast from csntral
California to.the "Columdis River.. . - - R . e ,
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The meximum weight attained by shad on the Atlasntic coast is 15 éounds;
but fish weighing more than 9 pounds are extremely rare, In Chesapeske Bay
the average weight is about 2% pounds ‘r.géles and 3% pounds for females, In
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most other rivers, except the St..Johhts. leer, Florlda they run lnrger. In
the Hudson, for example, males averege nbout 5—1/2 pounds dnd females about

% pounds. In the Delawzre the shad are slightlj larzer then in either the Che-
sapeake or the Hudson. ‘

- ~

. Biology of the shzd, Shﬂd, ¢;ke salmon are anadromous with a strongly
developed honing 1nstlcﬂ0u .that is, spending the greater-part- of- thedir. lives in
the ocean, but eniering suitable streu‘s to spown, “The spawning grounaswaruhin
. the fresh wanter sections of the rlvbrs, Fggs ure deposited there during the
spring after ths water has warmed to 54°F. and until the tenperature recches
about 70°%, The averqge number of egis produced by a roe shad is 150,000,

The hstehing perlod 1s ordinarily 6 to 10 days, depending on the tempers-~
ture of the water. The newly hotched shed are less thun hslif 2n inch tong and
are trauspsrent. They are very sctive even when firsi hetched. A large yolk
sac prbv1 des foad for dbout o weelk, oftar wnlch tlm, the; fbed fraelj. -
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A stiuy 0f shad ehgs spo wned turally hﬂs ahovn tqat newrlj dll Of them-
are fertilized, but thet lurge nm: mbers £ril to hoteh! 40“ ‘redasons upanown ~and ¢
many others are desiroyed by silt .und fungus growihs or sre éaten. by ‘eals and
otiher enemlus. Study of the survivol rats of shad egss in the Hudson River
and in rivers of Seuth Cuzrolinz =2nd Gsorgia revenled only 2 fry for eagh ‘hundred
eggs in cotelhies of samoling nets in these waters. The larrag of: ghad, . for two-
or three weeks aftéer hatchlng; hava 1ittle resembleance o the” Jdu;ts.‘ Thalr ..
long, extreiely slender bodies ore secleless and nlimost % unsparsnt, - By the. -
end of the irst summner, the young shud anve-nittained a lengthiof’'3. to 5 inchas-
and ths ganerbl Eppearunce-qf the ndult. '
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The ulgr tlon‘OI th oung to sult water begins as SOun s’ tae rehbhqthe
characteristic size of river grcwnh and may ba as ="r¢y us uulj,'.nd,cohtinning
into late fall, "At ‘this time they migrzte out of the rivers snd do’not ususlly
resppear until they havc reschied regxusl maturiiy several j\ﬂrS lstierd, - Gn.oen
average sone of the ¢ lss or "bucks" return when threc or four JE“rS ©ld, and
fem:zles or "rocs" comg in a yeir or two later. oo‘con31stently ie--shad - ‘return
to spawn in the rivers whewe thoy were hetched thet a sspurdis Tade of "s$had
had grown up 1n-each rivaer, - :

It has bﬂen founn also thﬂt the vrowth nnrks on sealss, aiid a-nugbsr of
measurnble wneinl charucters from shad in one rivér differ signifiesntly: from
those of " had ftnien in other rivers, : I ERRRE Sl
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“Tho commeraial fishery for shzd is carried op during the opaJning
wigration of” fish into fresh wster. . The ccean habitht of sh~“-1s ot well
wnown, k‘fuw young: shod are .eaugzht with schools of Jen{;ﬁ_ "Whltu bhlt" during
the winter wlong - tlie shiorss -of long Island (1i.Y. ), Sl ¢ oew tcnas'0¢ udult shad
have been s iwith herring off the coasts oOFf muln;_i'd u‘SSJCﬂuSOLtS and - snull
quantities are often tagen in otter truwls on .the offshors hinus. TIGWEVer
extept for ldeiations  in 'the river estusriss -oT Jthg the snorns, “largo coacen-
trotions of shad ore not ususliy found in s”lt wd+ur. Cne ACuptth is a hHeavy
concentration of shad thut grthers in the full near iit, Desert Rock, 20 miles

~offshore from iit. Desert Islund, ilu 1nc, thoat is beeoming the objeet of o grow-
ing fisheryiy -~ ..
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In any given stream suceessiva schocls of spnwning fish upp op ovey a per-

iod of severul months; resulting inja rise And, fail. in the eateh. ililes predo-
minste in the early rwsy theif numgérs 50nut1n65~qmount1ng t0- 90 percent of the
total. After spawning, $he spent fish begin their. rﬁturn to the- sen, They. are
very weessd and emaclated from lack of ‘food and somctlnus, if ' the weather is warnm,

many die along the way. . i

-43ult shad are cnown to feed partly on mysid shfimbé ﬁqghlpods, utC-,
when nearing the moutns of the rivers in the spring nigratlons but thqlr oceanic
food is unknown. - ' :

‘Artificizl propegotion. S..ad early received atiention of the fish cultu-
rists and methods of artificial propagation wers a=velovnw by 1867. The United
States Fish Corrazigsion comuenc:d hatehing shad on the . Connceticut Qqur at South
Hadley Falls, ilsssachussctts, .in 1872, and lator .opernted hatcherics on ths Poto-
mae, Dilaware aud Susquehtans Rivers. "Jtch‘rles were also eperated more. or less
inter.iittently by llaryiand, Conuecticut, MNew Yori, South c“rollnd, Vlrg1n1° and
Florica., Liore than = biliion lurvie were released frowm the hutenerizs. bg twesn
1880 and 1910, when some of the hatcheriss were closed "“d operations. of others
were curtailed. Pond raising of shad before rele.ss has bazn curried on to oaly
a limited extens.

Decline of Shnd R.ng. .Although the ecrly history.of. the shad Tishery is
not documernted by records of annual production,: the loter phases-ure;shown by
publlshed statistics of the annual caichos. (Tuble 1.

Tw.e eerliest “ecord of the total annual catch o16 shad is for 1880 when
only 16,897,000 pounds wers taxen. The catch had increassad by 1896 when the
total cateh of shad along the A.lantic ssaboard auounted to 50,332,000 pounds,
Production of shad then was surpasced only by the cod and the salmon of all
the fishes of the United Stetes.

. At the- sanb tlnn that catehes were 1ncreaszn 2, the aqoult ana affsctive-
ness of the gesr employ2d by the fisheries had increased in even greater propor-
tion than the eatches. Shortly after the 1900 the catehes in all the rivers
began to decline, .

Sinece therc is a separate race of shad indigencus to esnch river the rate
of deeline differs souewint fron river to river but there ore festures of si-
milurity in the deelines of nany runs. ust strising wes the sudden drop in
procuction for 11 rivers botween 18J6 and 1908, - The average drop for all
rivers auwountes to cpproginately 50 percent. As compured with fthe cateh of
50,499,000 pounds in 1896 tho total cateh in 1908 was 25,936,000 pounds. The
decline sinez 1J08 has been nore radual but ..o less dafinite, for the cateh
totalad only J3,9.0,000 pounds in 1940, 2 dsecline of 80 poreent frow the pasi
production of 1696, - o T . :

Eataptions to ths gerersl picture of decline aroe the Hudson River and, to
a lesser extent, the Conr:cticut River. The cateh in ths Hudson has incroased
from ar all-tine low of 40,000 pouncs in 1915 to botuson 3 and 5 niilion poundas
aunuslly in rec:nt yaeors., This rocovery hss boen brought about end is buring
maiutained by a woderate rute of fishing, which allows epproxiaately 50 porcent
of euch run to spawn, )



As a. result of thls notable improvement, the catch in the Hudson River in
1944 was. lerger than that of the entire Chebepeeke Bay. ared, normally the center
of the Atlanulc Coast ehad ris";ery.j Prior to. 1908, the eaich in the chesegeake
ranged from 10 to 17 mllllon pounds annually Since lDJB tue“e has ‘been a fluc—
tuating decline to e 1evel of about, 2- l/n million pounds 1n l@%l

Shad runs Can Be Inereased, In view of the fact that regdlation of fishing
intensity has proved completely successful in rESuorlng abundance in.the Hudson,
the Service recommends that chief relisnce be place on' proper manaoe“ent .o the
fishery, and that shad hatcheries operate on a salvage hasis, ut111z1ng esgs
that would otherw1se be uasted

There were. hree nemn causes for the dechne- overfiShlng, nollutlon ‘and -
erection of dams.. Dverflohlqc was the most deetruotlve of .these causes. because
it was operative. 1n all the rivers and bays over a: lcnp per*od 0_ yeers. Pollu-
tion only became an important fector with the indus* 1311vat10n ‘of sectlons ,
adjacaent to sheq_ktreaqsﬁt Dems erectad scross rivers on 5¢ .below +he spawning .
grounds have reducad naturel r produc+1on. Shad have- refu5ﬂd to escend fish. .«
ladders installed.for them on the Atlantic Coast in ex1st1ne dams. It is pos— B
sible, nowever, that *euders of mcuern design aight reone“ spawnlng groqnds
long shut off by dams.

Complete restoration of the runs in the Hadson and. the Connseticut rlvers
sinece 1934 has shown ‘the way by which shad runs in many “1V' rscarhe restored._
The restoration that was not eceompllered for an shod Tisher y,_earller by .
artificial propagation, has basn aeqleved in the Hudson River, by flshlna et a
moderate instead of an excessive. rate Larger numbers of, edults wers allowsd
to spawm =2nd the,runs were buiit up. *h*augh natural re 3¢oduct10n.5‘iﬁ 1344 . .
Hudson River flsnernen took less than 40 percant of +hs Tuli= stlmatea by. scale:
studiss and rﬂtu,hs from. tagzed fish .- vet they ceuﬂnt ora, pounde Q? shad

than at any previous tims when fishing rates were uich nlﬂner, L

In Chesepeaks. Bay, whaore productlon of thz shad fishery has continued to
decline, the flehlnr rate in iss 9 was cstimat:d at. over 50 percent of tnﬂ run. .
Dus to manpower ehort 38, since thﬂ‘war ho flsnln .rats has usen,, S01E Jlat sre-.
ducad. In 1941, Maryland ﬂdop+ed a jpanagemant Dler by which llSCuHS”S dnd
gsar are linited.

Runs in many souihar ,r‘vers;ffee of pollublon ﬁnd 11+h no obstructlons
wight also bz restorsd by reduction of fishing rate. - J‘,h- .
Abztemant of pollution 1111 be n _e,e gary in. soms rlwnre and edﬂqudte fish»_
ways to provide passage over dans in most New Ingland .rivers .and in the Sus-
quah=nna Diver before the shad runs can bas restored to. their aarly ﬂpqu nce.,.
Eggg_igg-dgientifie Reszarch. Scientific researeh Is important in the application
of anyv T .sho enuraﬂept program. to tha.shed fishery. The most ady rantasseous
retes ave sELG L0 bﬁ.ceteriLned by “XpurlﬂJﬂtdthn 1s T3 tnV azcunt, apd
typas of guj;.;equ‘“>r to heer .ut the erop wost “ccnonlcuilf . Othe Sbudl“
should be conduc sl 10 A tuanlne tun: Ayen r=iv1r'1ests of shid th thoeir
rangs of toiswtho'fe? vqr;ogs=chumlcal gongtituunis. of pelxutunte'je'guider
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the agencies concerned /sith gbatement of pollution in certain of the rivers.
Increased production through planned conservation for greater use of this
fishery resource will demend broader merkets to absorb the supply without
apprecisble reduction in unit price to the fishermen. - S

Information on the shad mey be found in the following publiecations: .
Bigelow, Henry B. and Wm. W, Welsh ' o TS
Fighes of the Gulf of Msine. Bureau of Fisheries Document No. 965: o
gulletin U. 8. Bureeu of Fisheries, Vol. XL, Part 1, 1924, 567 pages,™ :

2'00- o . '— e memi s o e e
Hildebrand, S. F. and Wm.. G. Schroeder, .- -- . e s
Fishes of the Chesapeske Bay. _Bureau of Fisheries Document No, 1024,
Pt. 1,.Vol. XLIII, 1927, Bulletin U. 5. Buresu of Fisheries, 368 pp 211

e

. 113481, 71781, 50,
Leach. G’Leﬁn- C.‘

Artificial Propagztion of the Shad. Buresu of Fisheries Document No. 981,
Regort of U, S. Commissioner of Fisheries for 192L, pp. U59-Lg6, 104, -
Leim, A, H.- "o o IR ' e
The Life History of the Shad (Alosa sepidissime (Wilson), with special
reference to the' factors limiting its abundance. Contributions to .
Canzadian Biology, beirg studies from the Biologicel Stations of Canads,.
N.S., .Vol, II, part I, 1924, University of Toronto Press, 1924,
Smith, Hugh M. ‘ A _ - :
The Fishes of North Ceroline. U56 pp., 21 pls., 188 figs., Vol. II of
¥orth .Carolina Geological and Eeonomie Survey, Raleigh, N, G, (Out of print).
Stevenson,. Charles H, : ' '
The shed fisheries of the Atlantic Coast of the United States, Report of
. the U. 8, Commissioner of Fisheries for 1893, pp. 101-269. (1899), (Out
of print), ' . : ' S

U, '5..Government publications may be consulted in many public librariéég
Those which afe not out of print may be obtained from the Superintendent of
Documents, . Government Printing Office, Washington, D. C. at the prices stated,



Pable I
COMPARISON OF THE CATCH, IN POUNDS, OF SHAD

IN THE- HUDSON' RIVER AﬂD i SAPJAKE BAY FOR"

10 . .-‘.,‘

VAPIGUS YEARS SI GL 1896

Year

- :-Chesapeaké Bay:@ ‘-

" Hudson River

1896
1897
1901
1904
1908
1915
1916
*1920
1923
1925
1928
1930
1931

1932 - :‘..:.,; K._ .l ,

1933
1934
C193%
-1936
T 1937
1978

C19lo

S 19l

. :‘19).}1* AN

. 16,712,0006° .77 e :e

CiadT o - 17,329,000 e T

i 10,083,0000 % ¢ . =t .00
101332,000 i . e A
11,251,000 ’ o

- © 6,169,000 it T

9,161,000

R - 8,040,000 -

BN S 5 11 R

‘No survey

il e mT 7,181,000

8,487,000 B
S 6,505,000
.. o 6,191,000
4,990, 000
oo . 3,683,000 0 o Toa T
L 2,185,000 "= Y

3,491,000 SRR

' © 4,207,300
PRIRE RS SR i e 3’256:500 -
o 2,659,500

-~ . . Ne survey -~

2,201,000

1,884,000
'3,&32,000

. h9g, 000
360 000
- 68,668
40,173

‘i-199,soo

121,700
124,300
.2k, 200

7% 206,500
':ulu,6oo

-529,750
- 518,680
hjs 000
. 8L47,000
2,467,900
2,730,600
2,467,000

" 2,114,300

3,133,500
5,000,618

Source:

From reports of the Divicion of Commercial Fisheries, Fish

and Wildlife Service,
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