IV.—A NEW SYSTEM OF FISHWAY-BUILDING.

By ManrsHarL McDoOXNALD.
1. THE OBJECT OF FISHWAYS.

1t is a well established fact that the river fisheries of the Atlantic
States have steadily decreased both in value and annual production for
many years past. In some instances, species that were at one time
common in certain of our rivers are no longer taken. Indeed, the an-
nual run of those fish which still continue their migration to the rivers
has undergone alarming decrease; and in many cases become too in-
significant to furnish the wotive or material for organized fisheries.

Several causes, probably, have concurred in producing this decrease:
(1.) The capture of the greater portion of the run each year may not
have left sufficient to maintain production under natural conditions.
(2.) The erection of dams or other obstructions in the rivers has, in some
cases, absolutely excluded certain species from their spawning grounds;
the result being eventually to exterminate the species referred to in
those rivers. In all cases the existence of such obstructions has deter-
mined a decrease in the natural productiveness of the stream pro tanto~

with the diminution of the breeding and feeding area. .
" Theremedy for the condition of things above indicated is to be found:
(1.) In the enactment of such legislation as will control excessive fish-
ing, and prohibit destructive methods. . (2.) In compensating for the
‘insufficient natural supply by artificial propagation and planting. (3.)
In extending the area for breeding and feeding by overcoming natural
obstructions by means of fishways. ) i

If the anadromous fishes only entered our rivers for the purpose of
spawning, and their progeny speut no part of their life in our fresh
waters, then the increase which we could determine by artificial propa-
gation would be practically without limit. The fish-culturist, in order to
maintain the supply, would only have to produce the young fry in num-
bers sufficient to replace losses by capture or by casualty. As regards
all the anadromous species, however, which are the object of commer-
cial fisheries, viz, the salmon family, the shad, the herring or alewife, &e.,
it is necessary that the yonng, after batching, should remain for some
timé in our fresh waters, feeding and growing, and, of course, finding
the necessary food in these waters. The extent of the breeding and
feeding area of any river basin is, therefore, necessarily the measure of
its possible productiveness. A given area, when pressed to its maxi-
mum of production, eannot provide for more than a given number of in-
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dividuals. The extension of the area of production is, therefore, the
rational means by which we may determine permanent inereased pro-
ductiveness. Hence arises the necessity for fishways, which are, in
short, various constructions designed for the purpose of enabling difter-
ent species of fish to surmount -obstructions which would be otherwise
impassable to them. '

2. THE NECESSARY CONDITIONS OF AN EFFICIENT FISHWAY AND
THE DEFECTS OF THE OLD FORMS. -

A fishway, to be effective, must fulfill certain conditions, which are
clearly stated by Mr. C. G. Atkins in an admirable article on the sub-
ject of fishways, published in the annual report of the United States
Fish Commission for 1872-73, as follows: ]

“(1). It must be acces‘nble, that is, the foot of the fishway must be
50 located that fish will readily find it. (2.) It must discharge a sufficient
volume of water to attract fish toit. (3.) The water must be discharged
with such moderate velgcity that fish may easily enter and swim againgt
the current.””

To the conditions above stated we may add: (4 ) The route to be trav-
cled by the fish should be as short and as direct as possible, and the floor
of the fishway should simulate as nearly as may be the bed of the
stream.

The first condition may be always fulﬁlled in the locamon by arrang-
ing so as to have the discharge of water from the fighway in a line with
or in the immediate vicinity of the obstruction.

The second condition is more embarrassing. The larger the volume

of water discharged through the fishway the better it will be. In the
kindsof fishways which are common throughout New England the volume
of the discharge is necessarily limited by conditions inherent in the con-
_structions; is compelled to travel a circuitous channel, and usually is
delivered from the fishway in such a sluggish current that it offers no
sufficient invitation to fish to enter and ascend it. As before stated,
the difficulty of alimited capacity for water is inherent in all of these
" fishway constructions.

The attention, of fish-culturists and fishway-builders has been lereto-
fore chiefly directed to different devices for controlling the velocity of
the water in the fishway. All these devices may be referred to one of
two general forms: -

( 1.)' The “step” or ¢ pool and fall” fishway, in which the water is

“brought down from its elevation by a series of short drops or falls with
intervening pools, the pools being of such dimensions ‘in comparison
with the volume of water entering them as to bring it practically to rest
after each drop, so that the whole volume of water is eventually deliv-
ered from the lower end of the fishway with no greater acceleration
than it obtains in falling from one pool to the next. This form of fish-
way is very comwon in England and upon the Continent, Possibly






