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1 tlml[efora couclude that shad choose (or are impelled) to lay their eggs in the
highest daily average temperature, a coudition which would be realized about or soon
after suuset, when the warmer water of the fluts is intermingling with the colder
chanuel wator and establiShing & bulance.  This suggestion is supported by the fact
(at least on the Albemarle Sound und otomac River) that the greatest number of
ripe shad are taken off the edges of the channels.

1t is but a step further to infer that fish so sensitively organized as to recoguize
the highest average of heat ou its daily recurrence would readily perceive those tem-
pered nrens below creeks, which ave rotatively warmer. It is not impuossible that they
would detect an increanse in heat here so slight that the ordinary thermometer would
tail to record the wlvance. The air tomperaturs daring the run of the shad being on
the increase, the creeks ure naturally warmer than the river channels. The degree
of heat increases from that of frosty mornings in the springtime to the hot days of
June, or the tims when tree foliage is tull grown. The creeks, being sheltered from
winds, absorb the saw’s divect rays in a velutively greater ratio than the deeper waters
of the river proper. The lieat is impurted to the water volumes of the cresks on the
flood tide and to their mud flats (and conserved) on the ebb tide.

Leb the cause be what it may, it can -not be denied that those river areas which
are traversed by creek currents are the Helds of preéminent adaptation for the natural
spawning of shad. '

Tlie reason tor not attempting an application of my observations to the Susque-
hauna spawning-grounds is that T am less tamiliar with the localitios and Lave not,
made full studies of the charts in relation to the recorded receipts of eggs, the details
of yhich form no part of the general ofilee files ut Washington, Apparently Lhe large
efé'ﬁ:roduction there (equal or perhaps superior to the amount obtained on any other
of the vivers nuned) is in no way dependent upon creek curvents. Since, however, the
Aafgest and most regular production of eggs on the Potomae is derived from the gill

¥ nets which are operated bolow and in the currents of creeks, viz, those at Moxley
Point and White House, 1 can but inter that similar relative conditions are in force
on the Sngquehanna 1o effect sueh u great yield of eggs from the gill boats there.  That
tll‘guu_ldcer water in the chatnels aud the warmer water on the contignous Hats or bary
afford there the corresponding conditions scems iltogether probable.  The water lrom
the two areas, commingling by gravity in the eurly part of the night would undoubt-
edly establish at about that time Lhe temperature of highest duily average. The
numerous deep channels and vast expamses of luts seem to be suticient to anceount for
the large egg-production below Havre de Grace.
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'—A PRELIMINARY REPORT ON THE AQUATIC INVERTEBRATE FAUNA
§ OF THE YELLOWSTONE NATIONAL PARK, WYOMING, AND OF THE
FLATHEAD REGION OF MONTANA.

BY 8. A. FORBES,
Professor of Zoslogy, Univeraily of llinois.

INTRODUCTORY.

The immediate impulse to the investigation of the aquatic invertebrn.t:e fuuna of
Wyoming and Montana, here reported in a preliminary way, was ﬂu_.pplled, by tl-xe
ichtbyological work of Dr, David 8. Jordan, in the Yellov.vsbon.le Nationsl Park, in
1889, and of Prof. B. W. Evermann, in Montans and Wyoming, in 1891.

The waters of Yellowstone Park had been reconnoitered by l)r.. Jm‘da.n for the
apecinl purpose of ascertaining precisely which of them were destituts of ﬂﬂ'll mfd
what was the canse of their barrenness. This having pmved_to be mpugr;_tplnuul in
avery case—some physical barrier to the entrance of fishes from below —it seulnfxl
possible to stock these waters permanently with valuable game-fishes, and thas grea:tly
to fuerease the attractiveness of the Park to a eonsiderable class of travelers. Pre-
Hminary to this, however, it was evidently desirable tlm.t.a.:. tull knowledge shiould be
‘had of the variety and abundance of the lower animal lifs of these ﬂshl:.'sas wuu.\,rs,
since upon this the flshes introduced must chiefly depen(.l for food. To l;lnls prmmcul
end it was the wish of Hon. Marsball McDonald, United States Ooml.musmner of
Fish and Fisheries, that my own iuvestigations made in 1890 should Le imnedintoly
directed ; but with the understanding that the opportunity ﬂms.s afforded for a general
~zoblogical survey of the waters of Yellowstone Park should be improved to the best of
" v ability.

g a]!‘t’[l;la.)s'soelam in 18990 was Prof. Edwih Linton, of Washington and Jefterson College,
ennsylvanis, who, although specially charged with another duty, that of a stn{dy f’f
 the parasites of fishes in these waters, rendered me constant and invaluable service in

wn speocial fleld. .

ok OIn lsgioit was my general purpose to colperate with Prof. l%vermsfnn in an
eiplomtion of the waters of Mountana and Wyoming, to be _made with reterence to
"the location of a fish-hatchery; but in this, a8 in the preceding year, 1 mude every
effort to ecome as thoronghly ncquainted with the animal life of the waters which

[ examined as the brief time spent in each locality would permit. o

ek s

st L

FTe 7 i) e o L




