XV.—THE PROPAGATION AND DISTRIBUTION OF SHAD IN 1877.

By JamMes W. MILNER,

A,—STATION ON THE SUSQUEHANNA RIVER NEAR HAVRE
DE GRACE, MD,

Reference bas been made in previous reports to the failure to procure
a sufficient supply of shad in the southern waters of the United States
to warrant the expense of establishing stations, the results having
always proved greatly disproportionate to the outlay. In laying out
the work for 1877, therefore, it was determined to concentrate effort upon
the Susquehanna and Conrecticut Rivers, with the object of obtaining
a gufficient number of young fish from these two streams to meet the
requirements in the way of stocking new waters. Another reason for
Concentration was the desire to test, during part of the season at least,
the efficiency of a radical change planned and adopted by Mr. T. B,
Perguson, Maryland commissioner of fisheries, in the entire theory and
Practice of the hatching of shad, in dispensing entirely with the use ot
floating boxes of any kind whatever, such as had been hitherto consid-
tred absolutely necessary for successful work. These boxes, as the
Tesult of several years’ experience, were found to answer an excellent
Purpose in comparatively narrow rivers, where there was a steady and
Continued current, but they were inadequate to the requiremeunts in
tidal waters.

As has been explained in previous reports, the floating boxesare econ-
Dected in a gang by cords, the foremost one being held to its place by
an anchor. During the strong tide-current there is sufficient move-
Inent of the eggs, but when the tide is slack they rest in masses upon
the Hottom of the Loses and in consequence suffer greatly, especially
When the water is at a high temperature, unless shaken up by hand.
In the event of a storm or freshet the boxes, except in the few sheltered
‘Places which are available in the region of the shad fisheries, are in great
danger of being upset and the eggs and yonng fishes thrown out or
Carried away as has frequently occurred; and under the best of circum.-
Stances the exposure of the apparatus and the attendants to the ele-
m(‘nts, and the great number of boxes required to contain even a
Willion of eggs at one time, are serious obstacles to their use when
Work is done on a large seale. In most tidal waters, and waters with-
ut current, as at the head of Albemarle Sound, these objections are
fatal to guecess. It was therefore with much satisfaction that the
®Zperiments of Mr. T. B. Ferguson in the employment of an entirely
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new process were observed, and a proposition to co-operate with the
Maryland commission in carrying it out was most readily acceded to.

By the new method the work was to be done on floating barges or
platforms, and the agitution, required for the eggs, imparted by the
mechanical action of a steam-engine with its accessories. The work i8
prosecuted more or less under cover, and is capable of being conducted
on a very large scale.

Early in the spring of 1877 Mr, Ferguson commenced his operations
by borrowing from the authorities of the city of Baltimore four sCOWS,
formerly used in the transportation of stone for its piers and sea-walls.
Each of these is about 60 feet in length and 20 in breadth, and one was
properly fitted up with the necessary apparatus for the work, the pro-
pelling power being a steam-engine of 5-horse power, purchased by the
United States Fish Commission and lent to Mr. Terguson for the pur-
pose. An arrangement was made with Mr, Ferguson for hatching such
fish as might be needed by the United States Commission, their distri-
bution to be under the direction of the latter. For the purpose of betr
ter accommodating the party under my direction while waiting for the
production of the fish and their successive shipment to different points
one of these scows was fitted up by the United States Commission in #
suitable manner, and placed in convenient relationship to a similarly
arranged vessel of the Maryland Commission. The first locality visited
for the shad work was situated in the Northeast River at the head of
Chesapeake Bay ; but for some reason this was found to be unsuitable,
and the station was finally established in Spesutie Narrows betweel
Spesutie Island and the Maryland shore, about six miles below the
bridge at Havre de Grace. The actual work of shad-hatching cotV
menced in the early part of May, and eggs were obtained at first prin-
cipally from the ripe fish caught in the seines, but subsequently almost
exclusively from the gill-nets. The season on the Susquebanna clos"ef1
the 13th of June, up to which time there were distributed on the Atlanti®
side of the continent, in New England rivers, 1,477 y000; in the Susqué
haona River, 1,910,600; in the Southern Atlantic waters, 1,245,0005
in the Mississippi and its tributaries, 1,158,000; and in the rivers of the
Gulf of Mexico aside from the Mississippi, 110,000; in the Sacrament0
River of California 110,000 were placed, making the total nmumber ©
shad distributed 6,010,800, .

The accompanying tables exbibit the number of eggs taken, the num”
ber of fish hatched, and the distribution to different waters. Th®
hatching apparatus (to be described hereafter) proved to be efficient a0
to possess all the superiority over the former method of the ﬁoa-t.iﬂg
boxes that had been anticipated, especially in the success in hatching
the eggs in waters where there was no current whatever, Anotber
advantage not already referred to was the facility with which a cooler
stratum of water could e reached when the surface was too hot for th®
proper development of the eggs, 4 condition always present when the
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temperature rose above 80°. By covering the tops of the buckets by
Caps of wire gauze, they could be immersed to any required distance
towards the bottom, where even the slight difference of heat might be
€nough to save the eggs. The apparatus, which was placed upon a
large scow 59 feet long and 19 feet wide, consists of a shafting along
the center of the scow upon which at intervals are placed irregularly
formed cams wbich have a lon g and a short side. This is accomplished
by making the outline of the cams two intersecting eycloid curves, which
Produces upon the lever following its circumference a quick fall and slow
Tise at the extreme end, A steam-engine is the motive power revolving
13118'shuft-iug and cams. To the ends of the levers are suspended cylin-
ders of sheet-iron, from 1} to 2 feet in dinmeter having a wire-cloth bot-
tOm, and within these cylinders the eggs are placed. The rise and fall in
the water does not exceed 5 inches. A slow revolution of the shafting
DProduces all the agitation in the water essential to the welfare of the
82gs, a more rapid motion having a tendency to draw the eggs hard
4gainst the wire cloth. The slow rise and quick fall of the eylinders
also prevents the eggs from this injury, as the effect is to throw the
®¢gs high up as the bucket goes down, and as it comes slowly up they
Rl gently to the wire-cloth bottom.

B-\STATION ON THE CONNECTICUT RIVER AT SOUTH
HADLEY FALLS, MASSACHUSETTS.

The work on the Susquehanna River closed on the 13th of June, and
N the 26th of the month I commenced operations at South Hadley Falls,
A8sachusetts. We had shipped our stock of furniture in a freight car,
a_n(] obtained a house in the vicinity of the fishery for the accommoda-
On of the party; this proved to be very mueh more convenient in
ijef‘y way than a residence at the hotel over a mile from the fishery, as
.?rlnerly. Seines and fishermen were at once engaged and began fish-
lf‘g, and the first eggs were taken on the night of the 26th. Trom that
"’-‘9 until the fourth of August, eggs were taken every night, the
Utive number amounting to 3,161,000,
Uimmense raft of logs which was floated down the river over the
Da“’ning ground was a great detriment to our work, as, although the
1 ®a jy charge of the rafts were very obliging, in attempting to J{eel? the
ﬂlﬁs a8 much as possible out of our way, still it proved to be a consider-
8 interference with the fishing and the general success of our worl,
thy Oth at Havre de Grace and South Oudley Falls'x, Mr. H. J. 1.{.ice, of
g Johpg Hopkins University, of Baltimore, was with us, studying, by
Dort(‘)f the microscope, the embryological development of the shad, A
100 of his conclusions having been published in the Maryland Re-
Atlf' of Commissioner of Fisheries for the year 1877. Mr. Charles G.
108, of Bucksport, Me., also remained with us at South Hadley Falls
prll\g the season, making a large number of interesting aud important
®rlments with reference to the impregnation of the eggs, and the:
o °f5t4he eggs and young fishes while in the hatching-boxes.
F .
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Mr. Frank N. Clark was sent on a reconnaissance to Windsor Locks,
Conn., to determine the eligibility of that point as a hatching station,
but the season proved to be too far advaneed for successful work. It i3

It is asserted that the falls and dam coustitute almost as complete an
obstacle to the migration of the shad at this point as the dam at South
Hadley Falls, although alaw has been enacted by the State providing foF
a passage for the fish. A fishery has been established a few rods below
which is carried on during the months of May and June. About the last
week in June daily fishing is stopped, and the seine is hauled at interval$
for the next two months and captures sturgeon, which are used almosh
entirely for local supply. Duaring the last fortnight of regular fishing 2
sufficient eapture of shad is made to warrant the success of a hatching’
station nearly equal to that at South Hadley Falls, provided the fish ar®
found to be ripe in this part of the river., The discovery that shad aro
in full spawning condition but a short distance above brackish waters
in the Southern Atlantic rivers renders it probable that they are alSC
8o here. The testimony of the fishermen is to the effect that many m.)e
spawning fish are found in the season, and an adequate reward W!
probably follow the efforts of whoever attewpts to propagate shad #
this point.

The accompanying tables exhibit the extent of the work doune heré:

C.—TABLES OF SHAD PROPAGATION IN 1877.

-~

. Record of shad-hatching operations conducted at Jlavre de Grace, Md., on the Suagueh"""a
River, from May 21, 1877.* to June 10, 1877,

Teroperature of— Ripo fish. "
— R p8 0
Dato. Hour, £ | I?)iirfvcxﬂsu E'gﬁ;ed'
Adr. %:.’:tgfe Bottom. Males. | Fomalos. | .
—
54 78 77| Change. oo 2| Do
] 78 73| N.W. 35 18 75,00
0 75 64| N. Wi 20 10 Jo0,0%
54 69 6L XN W 4 5 140,08
60 63 65| N.W. 6 8 0, 00
6 64 67| Chango. 3 4 anid
0 65 66 8.1 25 38 75,09
; 69 57 66 S. 28 40 o0
. 3 7 66 8. 31 23 don, 0
. 8 73 71 S. .13 29 332,00
. 4 1w 71 s, 7 16 00, %
. 3 74 71 8. 17 24 1050
2. 85 5 | S5W. 20 27 160, 0%
3). 83 71 11 s, [} 1 145,00
4. & 76 78 S. 10 19505
5. (] y M SW. 11 13 oé,gon
6. 73 75 76 | Change. 4 6 295, 7
7. 8 7 75 | Changoe. 7 14 19300
8 84 kit 79 | Change. 6 8 55 000
9l T 77 77 S. 2 4 45
10 6 16 | 8W. 1 3|
5,38k
rylnﬂd'

. * For eggs obtained provions o this date see Report of Commissioners of Fishories for Ma
{A heavy galo. {Calm,
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