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FRIDAY, NOVEMBER 13, 1885. fluctuates under local conditions. I t  is not true 
that shad, spawne,l in certain rivers, necessarily 
return to the same rivers. Tlrey remain, it is truc, 

THE RESULTS OF SEAD PROPAGATION in the geographical area in which they were 
ON THE ATLANTIC COAST. spa\vned, but nlny seek any fresh water within 

AT a recent meeting of the Biological society of t11:~t area. It is only by tn?:ing the statistics of the 
Wasltington, Col. nlarshall RlcUorlnld rend a papcr rivers of the entire area tllat it could he detcr- 
upon the necessity of artificial propagation, in mined whetlier there had beon an actual irlcrease or 
relation to the lnaintenance of the shad fisheries. decrease. Table I, giving "Comparative statistics 

TABLE I, 

CORIPARATIVE STATISTICS OF TIIE SHAD FISHERIES OF TIIE ATLANTIC COAST RIVEliS FRO31 CAPE COD, ITASS., 


TO CAPE HIZKRY, YB., FOR 1880 am 1885. 

- .. ..............
 -.- --. .......... -. 


Remarlrs. 

Connecticut River and tributaries ............ 2(i8 608 215,000 23% Decrease. The aggllegate increased catch of 
HudsonRiver. ................................ ~ ~ l : 6 2 8  1,171,028 3376 Incrense. shad In 1H8o over 1880 arnounted to- 

Delaware River and Bay ...................... 1.15 300 1,118,4!lG 36% Increase. In  quautity..  .........1,050,000 lbs. 

Chesapealre Bay and i t s  tributaries.. ......... 2,081:600 1,63?,600 219; Decrease. In  value.. ............... .$78,FiSO. 


Aggregate. catch .....................
. ..... . . / 3 , 8 7 0 F  4 , l ' i 0 F j % f = e a s e . ,  ... . 
.....-... --

TABLE 11. 
COMPARATIVE STATISTICS OF THE SHAD FISIIEltIES OF CIIESAPE-4I<E UBY 

FOR 1880 AND 1885. 

Number of &=taken 

Bvaonnd net fisheries in Chesa- 1 I 
)bake Bay outside of 
mouths of the rivers .......... 

Snsquehannah River and minor 
tributaries a t  the head 
Chesapeake Bay ............... ) 


Potomac River. ................... 

Rappahaunock River. ............ 
York ltiver (all salt  water) catch 

included in the  pound net fish! t .. eries of the bay ............... 

James ltiver. ...................... 

Minor tributaries of the  Chesa- 

peake on eastern shore of 
Maryland and Virginia.. ......1 

Aggregatecatch .............1 2,084,643 / 1,115,608 / 511,108 / 

1 
 20% 

Increase. 

66% 

86% 

AKD ITS TltI13UTARIES 

-

Rema~ks .  


1 
 Ci7s of all shad taken in the 

Chesapeake and ~ t s  t n b u t a r ~ e s  
In 18Q5 were taken in salt or 
brnok~sh water before reuch- 
ing spswning grounds. 

The 33% taken by tlle river 
fislleries on. or in the  viciuitv 
of, their srjawning g r o ~ ~ n d i

Iucrease. being captured for the most) 
part before they had spawnod, ............it will he see11 that  we are de- 

131s pendent for  natural reproduc- 
Increitse. tionupon the small number of 

shad that  escape t,he pound ...........uets and elude the energetic 
ipursuit of the river fishermen. 

1,FH2,800 1 21% 
I -~D C O ~ H R S O .~. - - - --

~ ~- --..- - - - ~  
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I-Ie argued that the shad fisheries depend upon 
artificial production for their maintenance. This 
theory was illustrated by a conlparison of statistics 
for 1880 and 1885, and a consideration of the at- 
tendant conditions. The figures for 1880 were 
taken from the census reports ; those for 1885 
from a recent reconnoissance by experts, usually 
the same persons v h o  made the census reports. 
He brought together the statistics of all the rivers 
of the Atlantic slope. The catch in each river 

of the shad fislleries of the Atlantic rivers," mas 
submitted. 

While the conllnercial value of the increase was 
not large compared with the whole, that sum war 
ten times as great as the yearly suln spent by the 
fish conlmission upon the worB of propagation. 

I n  order to arrive a t  a measure of the increase 
or decrease of the shad fisht.1 ies of the Atlantic 
coast rivers, it is necessary to coirlpare the aggre- 
gate catch in  the principal rivers. Conclusions 



based u13oli the fluctuations of catch in a single 
rirer are iiecessarily fallacious, since such 1luctu:~- 
tions are due to local causes. So far as the shacl 
is concerned, a11 the rivers draining into the 
Atlantic between Cape Cod and the capes of the 
Chesapcalie, and the submerged contincmtal bor- 
ders lying between the coast line and the Gulf 
Stream, constitute a single zoiilogical prouirlce, 
within the limits of which the nzigratioils of the 
shad are confined. 

I n  February and March, when their nzigratioiis 
into coil'cinental waters begin, the direction ol' their 
movements is largc,ly determined by tenlperatnre 
conditions existing in the area in which they are. 
The principal migration nlay be into the Chesa- 
peake, or it nzay be up the coast into the Delaware, 
the Hudson, and the Connecticut; but in either 
case the aggregate catch will furnish a jnst meas- 
ure of increase or clecrease. A comparison of the 
statistics of the fisheries for 1880 and 1885 (see 
table I.) sliows a gain of nearly eight per cent in 
the aggregate catch. The significance of this, as 
showing the value and necessity of ai-tificial propa- 
gation, will be better appreciated by considering 
the adverse conditions under which it  llas been 
acconiplislled :-

1. Access to suitable spawning grounds in fresh 
water is a physiological necessity. 

2, Access in suficient numbers to coinpensate 
by natural reproduction, waste by casualty or cap- 
ture, is necessary to prevent the eventual clestruc- 
tion of our shad fisheries if we rely upon natural 
rein-oductio~.~solely. 

3. Existing adverse conditions linlit natural re- 
production, so that me cannot depend upon it to 
lreep up supply. 

(ci) Danzs in our rivers have cnrtailed tlze spamn- 
ing areas to less than half of what they formerly 
were. 

(b) The spawning grounds still accessible have 
been destroyed by the pollution of the waters, 
which are thus rendered unfit to sustain the cleli- 
cate embryo shad. 

(c) The change in the location of the fishing 
grounds, and the iacrtasing proportion of shad 
taken year by year outside of the moutlls of the 
rivers, or in tlze rivers before they have reached 
spawning grounds, has so reduced natural repro- 
duction as to render it an insignificant factor in 
keeping up supply. 

TJnder such conditions, the spawning area being 
limited, and the shad excluded fronz fresh water, 
without artificial propagation, the slzad must soon 
be externiinatecl, or there must a t  least be sucll 
reduction as to render the fisheries unprofitable. 
Such a crisis was fast approaching in 1879, when 
the fish commission began the work of shad propa- 

gation. The work of artificial propagation has not 
only held tlze balance even, but resulted in a slight 
increase. 

Colonel McDonald deprecated the methods em- 
ployed in shad fishing, especially the use of pouild 
nets. In  the Connecticut River, where pound 
nets ale usecl, the greater part of tile catch is talren 
in salt water. In  the EI~(16011, since the laws of 
New York do not permit fishing with pounzd nets, 
the liver is not obstructed to the same extent as 
the Connecticut. I n  the Delaware, where an 
inerease is shonn, there are no pound nets. In  
the Cheiapeake and its tributaries, wit11 a decrease 
of 21 per cent, 713,000 of the shad caught this 
year, or more than one-half of the whole catch, 
wele caught in the salt water of the bay. The 
pouizd nets begin a t  the capes, and extend to the 
nloutll of the Potomac. Prior to 1871 the shad 
were taken entirely in fresh water, but now over 
one-half are caught in salt water. In  the Potomac 
River nearly one-half of the catch is iliade 
in water where the fisli cannot spawn. In  the 
Rappahannock one-half the catch is in bracklsh 
water. In  the Worlr River the catch is practically 
below Qloucester Point. In  the Jaiizes River there 
are no pound nets, and in that river is a n  increase 
in the catch. While the fisheries iu the Chesapeake 
Bay and its tributaries, as a whole, ha7.e fallen ofl 
21 per cent, the clecrease in  tlze catch in certain 
rivers is much greater. The catch in the Susque- 
lzanna in 1880 was 614,000, against 212,000 in 
1885 : and in tlze Potoinac, 532,857 in 1880, against 
157,697 in 1883. The reason of this is obvious. I n  
1871 there mere no pound nets in Cllesapealie Bay, 
and no shad mere taken until they entered fresh 
water. Gilling m7as not prosecuted so low down 
the river as now. In  1880 there were in Chesa- 
pealie Bay 180 pound nets set in the track fol-
lowed by the shacl along tlze western shore, ancl 
through these the slzad had to run a gauntlet up 
to the mouths of the rivers. Now there are 1,000 
pouncl nets, occupying tlze u~estern shores of the 
bay, and excluding tlze fish from the fresh water. 
The effect of tlle salt-water fishery is to diminish 
natural reproduction, and to invoke artificial propa- 
gation as a necessary aicl to the fisheries. If all 
shad were excluded from our rivers for three or 
four years, without artificial propagation, tllr spe- 
cies moulcl be exterminateel. Taking all tlze facts 
into consideration, and the inadequacy of natural 
reproduction to supply the annual loss, u7e must 
credit artificial reproduction not only with having 
maintained the fisheries where they were, but with 
an increase urhiclz repays ten times the cost of the 
work of shad propagation, as carried on by the 
U. S. fish comlnission ancl those of the several 
states. 


