XXIIL.—ON FISH-WAYS.

By CHARLES G. ATKINS..

A—INTRODUCTORY REMARKS.

In the present paper, it is proposed to discuss devices for facilitating
be brogress of fish over dams in their ascent only. The question of their
€8cent is by no means devoid of importance; but the difficulties and
Angers attending this stage of their migrations are of a totally difterent

.1‘1‘1 from those that assail them on their ascent, and are to be met by
% different set of expedients. Indeed, in most cases, neither the adult
U8h nor ghe young requires any sort of assistance in descending. If there
'8 2 sufficient body of water falling over the dam, they go with it safely
;i-n‘d readily, tnmbling down from great heights and rarely sustaining any
Nury, _ It is only where the peculiar configuration of the river and the
m or the scarcity of water leads threm into dangerous rocks or mill-
Cels that they require attention. The investigation of this branch of
© subject is therefore of less pressing importance than that of the
€ang of securing their ascent.

B—HABITS OF MIGRATORY FISHES.

Before discussing the mode of constructing ftsh-ways, it is necessary
fo Consider briefly the habits and pecualiar traits of the several species
¥ whose use they are designed, so far as these habits and traits con-
™ the present subject.
he only American species for which it has been thought expedient
as:;uild fish-ways are the salmon, shad, and alewife, All three of them
Dlacnd the rivers in spring and early summer in order to reach suitable
th, 8 to deposit their eggs. The salmon comes both earlier and later
an ﬂ‘l@ other species, and proceeds immediately to the vicinity of its
thev‘;nlng-grouuds on tl‘xe upper \YaterS, where it lies in quiet pools until
_ergllowmg autumn, its spawning-season. The shad comes while the
18 still in full volume, later than the earliest, and earlier than the
mst, Tun of salmon, and spawns within a short time of its arrival in
Dus}? gently-flowing part of the river. It neither ascends so far mor
in g es' lnto so swall streams as the salmon, The alewife, coming a little
°ftenv-dnce of the shad, but largely in company with that species, spawus
I the still waters of gentle tivers, but more generally in lakes and
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ponds from the largest to the smallest size, to reach which it will, when
necessary, push up extrewnely small brooks. '

It is a notable characteristic of all these migratory specics to returds
for the purpose of procreation, to the very waters where they themselves
were born. Thus, each river, and, in general, each branch, each lake
aund each pond, has its own army of migrating fishes, feeding and grow-
ing in the sea, and sending off each scason a detachment to the parent-
waters to continne the work of reproduction. The instinet that leads
them into their native waters, though not strictly infallible, is so remark-
ably strong that those fisbes that stray from the true way constitute 2
very small percentage of the whole army. Illustrations of this truth aré
to be found in many marked instances. The salmon of the IXennobeCs
where a small area of spawning-ground is still accessible, yearly pursu®
the course toward the upper waters of that river, so rarely turning 0
into the tributary, Androscoggin, that hundreds are caught in the for
mer to one in the latter, though in natural fitness for salmon-breeding
aside from the facilities for ascending it, the Androscoggin is certainly
not inferior. In a ecomparison of the 1’enobscot and Union, the case > 18
stronger still. This established trait has an important bearing on tb®
question of the ascent of migratory fishes past an obstruction that
has been for generations impassable. Though known facts hardly war-
rant the conclusion that fishes will not often try to ascend to a highe*
point on the river than was reached by their parents, there is nothing
to forbid the conclusion that they have less inclination to seek the highef
waters than they would bave hadif they had been born there.

The behavior of these three kinds of fishes while in the vicinity of
obstrugctions is found to correspond in some degree to the range of thei?
migrations. Salmon and alewives, whose migrations extend to hight*
and sinaller stremns than those frequented by shad, arve found to t2
more readily to narrow passage-ways than the latter.

Alewives are hardy, venturesowe, little fish, following the main strea?
where it is practicable and casy, but ready enough to turn aside a
seek a narrow way around a difficult poinf. They have been known
rush up a fish-way between the legs of the carpenter who was giving it th
finishing strokes, and a trough only eight inches wide, divided into 00"l
partments, which were connected by passage-ways only four inches wi
has afforded ready passage to large numbers of them.* They exhibib
strong, gregarious instinct, moving in dense bodies as if by a commo
impulse. They always move over falls by day, and their favorite "
is a bright sunny afternoon. On the approach of night, they drop bad
and rest in still pools until the next day is well advanced. So groal
their inclination at night-fall to yield a little to the current that som?
times a large body of fish that has passed out of a fish-way just at dus
will settle back into it and rest in its bays, if they avo easy enougls
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