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A BIOLOGICAL SURVEY OF THE GENESEE RIVER
SYSTEM

Introduction

By Emaieline ^Iooke,

hivesfigafor in Fish (Uilfure, in (luinjc of Survey

Authorization of Survey.— In April, 1926, the Legislature

appropriated from the conservation fund the sum of $15,000 for

use by the Conservation Department to initiate its program of

biological surveys. As defined in the enacting clause the purposes

of such surveys are "to determine the most i)ractical methods of

increasing fish production/' In pursuance of this provision the

first investigation undertaken deals with the pressing problem of

formulating a stocking policy based on information of the con-

dition of the streams receiving the millions of fish propagated

annually in the hatcheries of the State.

Area Covered.— The first stream system selected for study is

the Genesee. This river system is typical of those included almost

wholly within an agricultural area, with tributary headwaters

rising for the most part in open and ex})osed hill country, easily

accessible and subjected to intensive fishing. IMorcover, it is a

stream system in which both power and regulatory projects are

contemplated in the immediate future, circumstances which

project problems related to a stocking policy best studied in the

period preceding the construction of dams and the flowage of

lands.

The county unit frequently chosen for- survey study has not

been selected because it seemed more advantageous to enlarge con-

siderably the area of operation by concentrating upon the more
unified problems of a stream system. With the work as now
completed the survey s})reads over i)arts of eight counties and
comprises a "full length" study of all the streams in the Genesee

watershed from the headwaters at the Pennsylvania State line to

Lake Ontario, a stream length of about 3,100 miles, including the

main stream and tributaries besides ponds and lakes in the system

aggregating about 172 square miles. The survey covered the

period of three months, from June 15 to September 15.

Development of a Stocking Policy.—According to the records

of the Department the number of fry and fingerlings distributed

from the State hatcheries to the Genesee river system totals for

the nine-year period,* 1917-1925, approximately 40,000,000 young

*Appendix II.

[5]



6 Conservation Department

fish. They have gone into waters of a lesser mileage than indi-

cated above because many of these streams are intermittently
dry. Of the success of these ])lanting's, information runs short.

It may be assumed that some waters have received too many fish,

others too few. It could hardly be otherwise under ]n-evailing

metliods of distributing- tlie fish on a])i)lication of individuals and
clubs who ])laiit them often witliout exi)erience in handling fish

and without adequate knowledge of the ca|)aeity of the sti*eam
to absorb them.

This survey undei'taken this summei* is an attempt to j)lace the

matter of fish distribution on a more iutelligent footing. To this

end the entire river system has been made the subject of scientific

Fig. 1.— Shaded area is coverage included in the survey of the Genesee
River system. Area =^ 2446 sq. mi.

study from sueli viewpoints as bear dii-ectly upon the development
of a stocking |)()liey and so far as ))ossible iiudusive of eonditions
that un(h'rlie and eontrol |)r()duction. Data (A|)p. 1) have been
collected on the eliaraeter and condition of the stream, the tem-
])erat!ire, the food sn|)ply. tlic fish i)()i)uhd ion, pollutional coiuli-

tions and so on. These fads have been coi-i-ehded for use and
Form Ihe basis of ;i slocking pi'ograni.

Allotments of Fish.— The numbei- of fish per uiih' oi- per aei-e

may still be i-egarded as disputable because of the ditfieulties

involved in interj)reting the nuniy complex factors surrounding
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the problems of natural production and increase. In this initial

survey, therefore, it is not attempted to state a hard and fast rule

applicable to the different t.ypes of stream, a formula, that is,

which would have the advantage of an established standard upon
which to grade the numbers up or down though this should be

the goal for the future. For the present the mode of procedure

is by recommendation for each individual stream in the system.

.Map's of the U. S. Geological Survey (Maps l-o) have been

adai)ted to the pur])oses of record and all streams are shown
tliereon with suitable indications of dry and ])ermanent

streams, the presence of springs, pollution outfalls, and favorable

])laces for fish ])lanting. Accom])anying the maps are lists

(App. IX-XITT) which set forth in tabular form the names of the

streams (if not named then numbered), the mileage available for

stocking and the stocking ])olicy per mile. By reference to these

tables and maps as guides the location of the best ])laces to plant

fish and the calculation of the number ])er mile may be

determined readily.

Pollutional Conditions in the Genesee River System.— The

chief objective in directing studies ui)on this subject has been to

secure information which would picture fairly and adequately the

conditions of ])ollution existing throughout the watershed. For

this i)ur])ose data were obtained during tlie summer months when
pollutional conditions are generally at their worst and the effects

upon the stream life are most sharply marked. Both biological

and chemical studies were made and the results obtained give a

helpful interpretation of the situation.

The dissolved oxygen ])rofile of the river system (Fig. 5) pre-

seuts an imi)ressive ])icture of the effect u])on the oxygen supply of

a succession of pollution outfalls, and re})resents most graj^hically

the cumulative effect of excessive and continuous overloads upon

the stream despite the increased volume of water in the lower

stretches of the river. The detailed data show in an interesting

manner as regards oxygen depletion and recovery the contrast

between the portions of the stream which are rapid and riffly and

those which are sluggish and unruffled where except for the bene-

ficial effects of plants and other sources the stream reoxygenates

only by slow absorj^tion from the surrounding atmos]ihere. Hence,

one is impressed with the need of taking into consideration at all

times the character of the stream.

The evidence from the biological investigations is equally in-

structive and interesting. The types of i^olluting substances which

enter the river system are discussed in their relation to fish life

and to the organisms associated with them in the capacity of food

of fish either directly or remotely. The mileage of stream notice-

ably affected by the i)olluting wastes is estimated at about 125

miles, an ai)i)roximation based U])on the condition of the stream

as shown both by oxygen depletion and the presence of biological

indicators of pollution. Within this mileage of polluted streams

conspicuous examples occur of stream defilement in which the
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normal fauna and flora are completely replaced by pollutional

forms and by g-aseous or other conditions inimical to fish life.

Mention is made of a notable instance in which an industry using

the stream for dis])osal has develo])ed and installed a ]:>recipitation

l)lant for the partial recovery of wastes before emptying them into

the stream. A useful tabulation ])rovides data of im])ortance to

each community in which pollution studies have been made.

Fish Population.— In studying the s])ecies of fish an effort has

been made to secure re])resentatives of the entire stream system
together with a stud}^ of their food i)references and the conditions

favoring their natural development. Sixty-six different species

are represented. Twenty-six of these fall in the group of food

and game fishes, twenty-three belong iu the minnow family, and
the others represent miscellaneous sj)ecies. Of the minnows five

are of excellent bait variety and one of them, a mud-eating species,

possesses important qualities of fish cultural value. The carp,

contrary to expectation, is unimportant above Rochester Falls.

Fresli light is thrown on various ])rob]ems concerned with fish

distribution as for exam))le the fish associations of the game and
otlier fishes, the dominating species under certain conditions of

l)ollution and the adjustments to temperature.

Colored Plates of Minnows.—All efforts to increase the pro-

duction of food and game fish are closely linked with an under-

standing of this group of fishes. They contribute fundamentally

to the food supi)ly of other fishes, they are competitors or non-

comi)etitors. Some of tliem are imjwrtant enemies of fish life.

Of the twenty-two species found in the Genesee system less than

a half dozen are known familiarly and these only because tliey are

attractive as bait. Quite generally tlu^ |)opular bait fishes are con-

fined to a few s])ecies only. Doubtless others are valuable or liave

|)ossibilities of fish cultural value. These are important questions

to consider as interest in the sport of fishing is expanding, and
questions on restrictions and vending of minnows are receiving

attention in conservation ]irograms.

The colored plates will help to arouse greater interest in minnow
life. A dry order of facts about minnows is not adapted for ])0])U-

lar consum])tion. It is stimulating and it engages the imagination,

for exam])le, to point out that the typical brook-trout-stream min-

now is the pearl minnow sharing with the trout the coldest watei's.

And that another com))etitor with the front, though in the less

cold waters, is the red-sided minnow. It is important to know
that the minnow associate of the small luout lied bass in the swift

waters of the larger streams is Ihe long-nosed dace, an algal eater

in part and not a comi)etitor with llic bass. The beautiful satin-fin

is a tolerant form and a good acpuii-ium minnow. The l)lack-nosed

dace, an ubiquitous ininnow of the smaller tributaries, is one of

the most tolerant of all the minnows ()ccn|)ying waters in clea?i

streams oi- in heavily |)ol luted ones. The common shiner is one of

the best of bait minnows. The blunt-nosed minnow is a species with
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fish cultural possibilities. Aud the sculpin is a known trout-

spawn eater.

It is hoped that the work of illustrating the minnows will be

carried over from year to year as the survey progresses, and that
they may serve not only as a delight but a guide indicating th-e

importance of wdse conservation methods for the species that con-

tribute to the food supply of other fishes or that compete with them
through excessive re])roduction.

Silver Lake and Conesus Lake.— Time availed onlj^ for a

brief study of a few outstanding factors influencing productivity
in these waters. The two lakes afford interesting contrasts in

environmental conditions and adjustments of the game fish of the

region.

Silver lake is a typical, shallow, brown water lake character-
ized by a fair amount of muddy shore line, an abundance of vege-
tation and a rich bottom of mud. From the standpoint of food
resources, both ])lant and animal, the lake is capable of a high yield

of fish. The dominant species of game fish are the bullhead, great
northern pike, and the pike-perch. The small-mouthed bass,

although dominant in the main stream of the Genesee and having
free access to the lake, is inconspicuous in the fish output, sug-

gesting inadaptability here. The lake ai)parently falls in the class

of typical, brown water, non-bass (small-mouthed) lakes.

Conesus lake is deej), characterized by a high transparency^
an abundant but less luxuriant vegetation, a rocky and sandy shore
line and a rich, muddy bottom. The basic food supply in this

lake also is very rich. The dominant species of game fish are the

small-mouthed bass and the pike-perch. In this instance the white
water favors the dominance of the small-mouthed bass, the pike-

perch representing a species showing considerable adaptability.

New Lakes.— The power and regulatory projects proposed by
damming the Genesee at Mt. Morris and the tributary at Caneadea
introduce new problems in the stocking of lakes due primarily to

conditions of instability in water level.

The larger project located in the region of tlie High Banks
will possess the physiographic features of a narrow, deep lake

confined within the boundaries of the Genesee gorge. The lake to

be created will be about 121/4 miles long, or, as the river flows, about
16 miles long, 192 feet deep at the head and from a quarter to

about a mile wide. The crest of the dam at Mt. Morris will coin-

cide with the 760 contour line and its height will be 180 feet above
the present water level. Fluctuations in lake level will vary from
a high of about 192 feet to a low of 80 feet w4th the possibility

of a low of 40-50 feet one year in ten. The periods of low water
level will occur in the months of November to March. The flood

area will comprise about 2,500 acres. There will be two tribu-

taries only of importance. Silver lake outlet and Wolf creek, the

latter badly polluted by salt. At present the dominant species

in this stretch of the river is the small-mouthed black bass.
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These are the conditions known at present which should suggest

tlie stocking ])olicy at the time of the filling of the lake three

years hence. The suggestions are tentative since tlie interval of

time will ])rovide op])ortunity for more thouglit uj)on the matter.

Fig. 2.—Proposed lake in the Genesee River

between Mt. Morris and Portage.

As llic proposition slaiids, coiidilioiis will call t'oi' a generous,

annual stocking witii fish whose spawning opei'alions will obviously

be interfered with by the change of level in fall and si)i-ing. The
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list of si)ecies may include the following" : the small-mouthed bass

and suckers now in the river ; the pike-perch whose adaptability
to various conditions in the Genesee system has been well estab-

lished ; the yellow perch for game and as a food resource for other
fish; and possibly the lake trout and an inland lake cisco (a plank-
ton feeder) as another food resource.

The Caneadea project is of lesser importance as a new lake

since operating- conditions are likely to introduce to a greater

extent the factor of variability in water level, and the possibility

of the basin becoming dry. Tn the headwaters of both are good
trout streams but these will not be interfered wdth. The flowed
lands include the lower and unimportant portions of the Caneadea
and Rush creeks which are now too warm for trout. Here, if con-

ditions warrant it, shallow, warm water s])ecies may be introduced.

Personnel.— The staff in the field consisted of fourteen scien-

tists operating under the direction of the Conservation Dei)art-

ment with Emmeline Moore, Investigator in Fish Culture, in

charge. The work of the different experts covers the follow^ing

fields : Dr. Geo. C. Embody, environmental conditions as they
relate to the general ])roblem of a stocking policy; Mr. F. E.

Wagner, chemist, on ])roblems related to pollution ; Dr. P. W.
Claassen, biologist, on ])ollution studies; Mr. J. R. Greeley and
Dr. A. H. Wright, ichthyologists ; Ellen Edmonson, artist

;

Dr. W. C. Muenscher, botanist. Assistants on various problems

:

Dr. D. J. Leffingwell, Messrs. A. L. Hazzard, R. P. Hunter, W. J.

Hamilton, Jr., P. E. Hering and F. K. Smith. Especial acknowl-
edgments are due Mr. J. P. Young, who identified the diatoms in

])olluted and non]^olluted waters, and to the game protectors of

the region who gave substantial assistance in the investigation.

Presentation of Data.— The data collected in these several

lines of inquiry are ])resented in the full report of the survey in

five sections, dealing with

:

(1) Stocking i)olicy for the Genesee river system.

(2) Chemical investigation of the Genesee river system with

special reference to pollution.

(3) Biological studies of i)olluted areas in the Genesee river

system.

(4) Fishes of the Genesee region with annotated list.

(5) The vegetation of Silver lake and Conesus lake.

(Plates I to VIII, by Ellen Edmonson)

Additional data of a detailed nature not incorporated in these

sections or in the appendices are filed in the office of the Conserva-
tion Department w^here they are accessible on request to all

interested in these investigations.
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I. Stocking Policy for the Genesee River System

By G. C. Embody,

Professor of AquicuJfure, Cornell U7iiversify

It is desirable to have a well defined stocking i^olicy for each

drainage system of the State. One of the chief purposes of the

present survey has been the development of such a policy for the

Genesee river system.

The Problem.— In the formulation of a stocking |)olicy, answers
to two questions have been souglit, namely

:

1. What kinds of fishes are likely to find conditions suitable for

reproduction, normal growth and the esca]ie of enemies?
2. How many should be ])lanted in oi-der to utilize the water to

its fullest extent ?

With reference to the first it is necessary to know what consti-

tutes suitable conditions for the various species ordinarily ])lanted.

Some of the important factors here concerned are the following:

water temperature ; oxygen, carbon dioxide content, and purity of

Avater ; character of bottom in relation to natural spawning ; bar-

riers to fish migration ; size of stream or lake ; current and shelter.

Water Temperature.— This factor has a far reaching effect

u])on fish life ; it governs the rate of all physiological activities—
respiration, digestion, rii)ening of the sex elements, etc.—- and is

therefore a limiting factor in growth and reproduction.

If a warm water fish, like the large-mouthed black bass or bull-

head, is put into a ])ond fed by cold spring water, it may live

there possibly with comfort but it will not grow at the normal
rate and ])robably will not s])awn even though other conditions

may be favorable. Likewise, a warm i)ond or stream may consti-

tute an ideal environment for the bass but if brook trout

(speckled) are added, they most likely will die from a series of

com])lications induced by the high water temi)eratures.

In the case of warm water fishes we wish to know whetlKM- the

temperatures i-ange liigii enough to ennbh^ them to spnwn a1 the

jioi-mal s))awning date and to pei'init Ihe young to gi'ow 1o a

(h'sirnbh' size befoi-e winter. It is hardly neeessai'v to eonsich'r,

in the hititude of central New York, the possibility of streams

i\]](\ hikes beeoming too wnnn I'oi' them. Such species ns small-

moutlK'd and large-moutluHl bass, bluegill sunfish, bulllK^ad and
l)erch i-ange farther to the south where waters are much warmer
than hei'e.

The ti-out sti-e;iin, howex'er, pi'csenls ;i <Iit'ferent ease. Here one
ascertains if the wnler 1emi)eratures on Ihe hottest summer days
ar-e too high 1o |)ernii1 li'out to live in Ihein and i'urnish good sport.

Thererore, in ordei' llwM li'oul ni;iy be i)hiee(l in a proper environ-

meiil, one musi know the teinperalure inaxiiini in all streams
showing possi})ilities in this dii-eetion.

In the Genesee valley the highest summei' air tem|)ei-atui"es i-ange

from *JU to UG degrees F., but there are rarely more than a half
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dozen days during; July and August when such are likely to pre-

vail. Nevertheless it is on these very days that the water tempera-

tures may reach the critical point. Where so many streams are

concerned, it is not possible to actually cover the ground on the

few hot days at one's disposal. Consequently it is frequently

necessary to estimate what the maxima will be.

Estimations of this kind are not difficult to make in the case of

shaded streams frequently fed by large springs, for here water

temperatures are not markedly influenced by the sun's heat. Nor
is it so important to have the maximum temperatures of a stream

in which trout are observed in abundance. Here one may assume

that all conditions are favorable. However, there are many
streams which are not abundantly spring fed and whose tempera-

tures must range above what may be considered the optimum for

trout but not necessarily up to the critical point. Such of these

streams as are well provided with food produce some of our best

trout fishing. It is in such cases that the maximum temperatures

are so important and at the same time so difficult to estimate.

The estimates in connection with the Genesee survey have re-

sulted from a comparison of the water and corresponding air

temperatures obtained in the field on moderately warm days with

those recorded in the writer's past experience.

The following table has been the guide in separating brook-

trout streams from others in so far as the temperature factor has

been concerned. It is based upon experimental evidence obtained

in the hatching station of Cornell University and upon observa-

tions made in the streams about Ithaca, N. Y. It should apply 1o

the Genesee valley section during the months of June, July and

August but not necessarily to others without some modification

:

Table 1.— Comparisox of Air and Water Temperatire.s ix a Brook
Trout STREA:\r

Max. air temp. deg. Fahr. . .

Max. water temp. deg. Fahr.
80.0
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hi*-!! air tem])erature followed by warm nights will send the water

iij) a little higher each day. Some judgment has to be exercised

in the use of such a table. It has not been possible to extend

the range below 80° (for air) because the temperature differences

between trout and non-trout streams under such conditions

frequently are too small to estimate.

Brown and rainbow trout w^aters require a different table

because these fishes tolerate higher temperatures than brook trout.

The following has been used during the present survey. It is

based similarlv to the one given above.

TAni-E 2. CoMPAKisox OF AiK Axi) ^YATI<:l{ Tempekati'kes in a Stream
Tolerated by Brown ani> Rainbow Tkoit

Max. air temp. deg. Fahr. . .

Max. water temp. deg. Fahr.
80.0
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Oxygen and Carbon Dioxide Content.— Tn rapid, unpolluted
streams these factors need not be considered, because the amount
of oxyg'en contained in the water is in direct relation to the amount
of churnino- the water receives in ])assing- over obstructions. Hence
swift waters are generally saturated and thus suitable in this

respect for all fishes. Carbon dioxide, if present, is liberated from
water that is broken up by riffles and falls and consequently ra]^id

streams show only traces of the gas.

However, in streams polluted by organic wastes, the oxygen
may be used up more rajiidly than it is dissolved from the air or

sui)plied by plant life. Tn the ]irocess of decomposition, carbon
dioxide may become excessive. There is therefore the double
danger of insufficient oxygen and too much carbon dioxide which,
when critical points are reached, are fatal to fish. Thus a deter-

mination of the oxygen and carbon dioxide content of streams
receiving organic wastes becomes an imj)ortant procedure.

Tn lakes, especially those that might be suitable for lake trout

and whitefish. it is important to know something about the gaseous
content in depths frequented by these species. To illustrate, let

us compare two lakes in the Genesee system: (1) ITemlock lake,

which contains lake trout and whitefish in some numbers, and
(2) Conesus lake, in which they are known to be practical!

v

absent.

By reference to the tables of Birge and Juday (1912)^ it will

be seen that oxygen is lacking in the deeper parts of Gonesus lake.

Table 3.— Observation ox Gasesi

Depth in Meteis

HEMLOCK LAKE, AUG. 1910

21.7
21.5
21.4
19.8
18.0
15.2
10.9
9.8
9.5
9.3

1.80
1.80

1.30

'o;38

3.29
5.06
7.10

12
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Gardner and Leetham (1914)^ determined experimentally the

asphyxial points for brown trout at various temperatures and pub-

lished the following data :

Table 4.— Asphyxial Poixts for Brown Trout

Temp, degrees C.
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salinit}^ encountered here. But the fish food is particularly rich

therein, consisting of multitudes of salt fly maggots.
Cryder creek, near Whitesville, and Wiscoy creek, near Bliss,

are polluted with milk wastes. The degree of pollution is not

great enough in either case to destroy brown trout and in the

latter case there is some indication that the fish food supply is

increased. However, it would be an easy matter to overload each

stream, thereby making them unsuitable for stocking.

Size of Water.— Ordinarily the size of a stream bears more
directly upon the number and not the kind of fish to be planted.

In the case of warm streams, however, the size often determines
whether they shall be stocked at all.

Streams that are too warm for trout may be either sluggish or

rapid. If sluggish they might be suitable for large-mouthed bass,

if rapid, for small-mouthed bass. However, small streams under
approximately 30 feet in width seldom furnish good bass fishing.

It is not definitely known why this is so. It seems reasonable to

believe, however, that the bass multiply to such an extent as to

exterminate the larger food animals— minnows, crayfish and
larger insect larvae — which leads to a degeneration in size. We
then have a stream populated largely with small bass four to seven

inches long, and the few that do grow to legal size are easily

cleaned out after the first few days of the open season.

Many have assigned inbreeding as the cause of this degenera-

tion in size which is an easy way to avoid saying that we do not

know. To produce such a marked decline in size it would have
to be very close inbreeding, indeed, a possibility which is incon-

ceivable in wild waters.

However, there is another possible factor operating here. As
bass approach legal size there may be a downstream movement
into larger waters where the forage is of better quality. If this

were true, it would account in a large measure for the scarcity of

legal sized bass in many small streams.

Character of Bottom in Relation to Natural Spawning.—
Fishes vary widely in the selection of a suitable environment for

spawning. The small-mouthed bass prefer a clean gravel bottom
where there is a slight current. The large-mouthed bass may
select a bottom of sand or mud where such plants as the water

lily, cattail and others are rooted. A shallow depression formed
upon these roots may constitute the nest. If such an environment
is not available the nest Avill often be excavated in gravel. The
habits of the bluegill sunfish are similar to those of the large-

mouthed bass. The bullhead nests in the same general type of

environment but will take possession of a muskrat hole or exca-

vate its nest.

The northern pike, muskalonge, carp and golden shiner scatter

their eggs over vegetation, while the yellow perch lays its egg-

string in such a way that it appears to be woven among the stalks

of aquatic plants, submerged branches, willow roots and the like.

However, these "strings" often lie on a barren bottom or may
sometimes float about in a vertical position buoyed up at one end.
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Our ti-out are nest builders, seleeting a gravel or rocky bottom

and, ill many cases, ])articulai- localities where water seeps up
tlirougli the bottom or where spi-ings enter.

The pike-i)erch, it is sui)i)osed, si)awn in schools over sand,

gravel or bare rock where the water is more or less agitated either

in streams or in lakes. (Cobb, 1923.)^

Whitefish and lake herring select shoals of gravel or rocks in

lakes.

Natural si)awning must continue to bear the i)rincipal share of

the burden of keeping u]) the yearly crop of young fishes in lakes

and larger streams. Stocking with those reared elsewhere must
be supplementary. In the smaller heavily fished trout streams,

however, it is doubtful if the results of natural spawning can

begin to compensate for those taken out by anglers. We must
depend to a larger extent here upon the output of hatcheries.

Barriers to Fish Movements.— Dams and natural waterfalls

often constitute bari'iers to the upward movements of fishes. If

an im])assable falls hai)|)ens to be located in the right j^lace, it may
serve as a barrier to the mixing of two s])ecies of trout, brown and
speckled trout, in which case the bi-owns are i)lanted below the

falls and the speckled above.

Rainbow trout not only may move up stream to the spawning
grounds, but return after s])awning. The movement is usually

over a longer course than is the case with the brook and brown
trout. Young rainbows also tend to move down stream until they

find larger and more suitable waters in which to grow to maturity.

A falls, though not i)reventing the downward movement may stoj)

them on the return, in which case all rainbows would disai)pear

in the course of two years from the ui)per waters unless yearly

stocking Avere resorted to.

The upper Genesee i-iver and tributaries constitute a very favor-

able habitat for the rainbow trout. The only objectionable feature

is the dam at Belmont. Although many trout nuiture above the

dam a gi*eat many do pass over it, as is |)roven by the catches of

the fishei-man at this place. A fish-way correctly installed at this

])oint would undoubtedly do much to improve the fishing above

Belmont.

Waters of the Genesee System Worthy of Stockin«:

The (lenesee valley streams fall into six groups, depending upon
the species with which they should be stocked:

Brook Trout Waters.— These may be of two elasses based

])rincii)ally U])on water temperatures: (a) Those in whieh opti-

mum conditions pi-evail, tempei-at ures never exeeeding about ()S,

rapid to moderate cui-reiit, watei- pui'e and oxygen above .") pans
pel- inillion. ( 1) ) Streams showing conditions whieh ai'e toleratt'd

l)y brook tront, water tem|)ei-ature ranging upwai-d to possiblv

I l'ol)li. Ivlicii W.. I'.fi:;. I'ikc-r.Mcli l»ro|.;i-:iti(.ii ill Nortlicni M inncsotM,

l;iscusxi,,ii ..II |.p. 101 1(1-.^. I'liiii^. Am l''i-li. S..C.. \'..|. .-).•{.
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75 on the hottest days; rapid current, without pollution, oxygen
nearly to the jioint of saturation at the higher temperatures.

Examples of class (a) streams: Caledonia creek. Upper Trout
brook (tributary to Wiscoy), Hovey's brook (Map 3), Fulmer
valley brook. Cold brook, and parts of Ford, Orebed and Red
Water creeks (Map 5).

Examples of class (b) streams: Dugan's and Macy brooks

(Map 2), Canaseraga at source, Bradner, Wiscoy and East Koy
(Map 3), Upi)er Rush creek (Maj) -1), Tapper Dyke, Cryder and
Marsh (Map 5).

Brown Trout Waters.— With few excejitions brown trout were
found in every stream inhabited by brook trout. However, in the

colder brook trout streams, showing temperatures below^ 65, they

were rarely encountered. They reached maximum size and abun-

dance in streams ranging from about 68 to 75° F., and occurred

in many others attaining tem])eratures as high as 80° F.

In Cryder creek (Maj) 5) tliey were found below the entry of

milk Avaste at Whitesville, in water the oxygen content of which

had dropped from about 6 to 4 parts per million. In the Wiscoy
at Bliss (Map 3) they were abundant and of large size, ranging

up into water polluted by milk waste.

Thus we found them in streams w^hose conditions were tolerated

by brook trout and in others showing temperatures too high for

the latter.

It has been ])ossible to extend the trout fishing range over many
miles of streams through the introduction of brown trout. Allen

creek from Buttermilk falls to its junction with Caledonia creek

l)robably would not offer trout fishing were it not for the intro-

duction of brown trout. The same is true for the lower sections

of Wiscoy and East Koy, Cryder below Wliitesville and Dyke
below Andover. In Dyke creek and tributaries there are about

11 miles suitable for brooks and 12 miles suitable for browns;

in Cryder 4.6 miles for brooks and 9 miles for browns.

In the Genesee system, at least, it is not believed that brown
trout have had anything to do with diminishing the number of

brook trout in class (a) streams showing optimum conditions for

the latter. Consequently, in view of the probability of extending

the trout fishing range, we have consistently advocated the plant-

ing of brown trout in many streams that now contain brook trout.

However, we do not recommend brown trout for streams wdiich

have shown throughout their courses conditions favorable for

brook trout.

Rainbow^ Trout Waters.— AVe have found rainbow trout in

warm streams where the temi)eratures range a little above 80 and

also in cold streams showing typical brook trout conditions. They
show a tendency to move down a stream to larger waters. This

movement takes place sometimes after the fish have reached a

length of 6 inches and before they have become sexually mature.

Apparently the adults remain in the larger streams and lakes,

except in spring, when there is an upstream migration to the
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smaller streams for tlie i)urpose of spawnino^. In central New
York it occurs in late ]\Iarch and early April, and since the season
on trout opens the first Saturday in April, many are caught while
on the spawning grounds. If there is a barrier, such as a dam,
natural falls or polluted condition, preventing this spring migra-
tion, the trout will disappear permanently from the headwaters
unless yearly plantings are made.
Many small streams have been stocked which do not flow into

rivers and lakes suitable for adult rainbows. In such cases the

trout have disap]ieared a year or two after ])lanting. What has
become of them is not known. Good fishing for small ones of

6 to 8 inches may have been had, but there must have been a

tremendous loss among those that migrated down stream in search
of larger waters.

It would seem far better to ]^lant brown trout instead of rain-

bows in those small streams from which the latter are likely to

disappear permanently, and to reserve for rainbows those streams
alone to which the adults may return to spawn.
The Genesee river south of the Belmont dam has yielded a few

sexually mature rainbows ranging upward of 3 pounds each. This
would seem to indicate that this river stops some of them at least

on the downstream movement. A few undoubtedly go over the

dam, but none, so far as could be determined, have been caught
any great distance below. Local fishermen do not report them as

far down as Belvidere or Belfast. Consequently those tributaries

of the Genesee above the Belmont dam showing temperatures not
above 80 may be expected to show good results after stocking, pro-

viding the pollution at \Yellsville is kept under control. The
principal streams in which stocking may be successful are the

Genesee river from Belmont to source, Dyke and Cryder creeks,

and the inlets to Hemlock and possibly Honeoye lakes.

Small rainbows were found in several streams near Dansville

and AVayland, all tributaries of the Canaseraga creek. Since the

latter is not a suitable stopping place for the adults, the stocking

of these streams must be considered ])Oor policy, more particularly

in the case of those suitable for brown or brook trout.

Small =Mouthed Bass Waters.— It is inadvisable to stock a

stream or small lake with bass which is entirely suitable for brook
or brown trout. However, in the case of certain lakes whose
deeper parts are suitable for lake trout, the shallows may often

be stocked to advantage with bass.

Small-mouthed bass will tolerate tem|)ei'a1ures up to 87° F.,

and ])robably higher. Consecpieutly no stream or lake in the Gen-
esee system may be considei'ed too warm for them. They do not
seem lo thrixc in brownish watei* ( Silv(n' lake) noi', as stated

bei'orc. do wc (ind iiniiiy ol' Ihcin of legal si/e in sli-eams under
ap|))'o\iinat('ly ."'.O I'cd in widlli. II is hai'dly worth while to stock

these smaller str<'ains Immmiisc they arc nppjii-cnt ly oxer popidated
now with undcrsi/cd l)ass. Indeed it woidd be tai' belter fo

i-cmovc some of them to othei- \\;itei-s. We would, therefore, recom-
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mend this species for the larger streams and lakes showing warm,
clear w^hite water with abundant shoals of clean gravel or rocks.

The principal small-mouthed bass waters are the Genesee river

from Belmont to Rochester, Honeoye creek from Honeoye Falls

to Rush and Conesus lake.

Large=Mouthed Bass, Bluegill Sunfish, and Catfish Waters.

—

These three species will be found chiefly in warm streams and
lakes showing the following conditions: Brown or white water;
very sluggish or totally stagnant; a bottom of mud, silt or sand

;

and an abundance of vegetation, particularly water lilies, cattails

and other emergent types.

The principal waters suitable for these three species are Silver

and Honeoye lakes; Black creek with Horseshoe lake, Godfrey's
and Bj^ron ponds (Map 1) ; Round and Long ])onds (Map 2) ;

Black creek, Flannagan's pond and Rockville reservoir (Map 4).

P5ke=Perch Waters.— Pike-perch a])])arently thrive in a great

variety of situations and have been more or less successfully intro-

duced into different types of lakes and streams. In the Genesee
watershed they are found in Conesus lake in depths up to 40 feet

on both sand and gravel bottom, where vegetation is dense and
where it is absent ; in Silver lake, having brownish water, sand
bottom and abundant vegetation, in shallow water and in depths
up to 30 feet ; in the Genesee river below Mt. Morris in shallow
water on sand, mud and gravel bottom where vegetation is sparse

or absent ; associated with small-mouthed bass in the Genesoe
river and Conesus lake and wdth large-mouthed bass in Silver lake.

Until something more definite is known about their habitat pref-

erences, it is probably best to limit them to the waters mentioned
above.

Two New Lakes.— In the ])ro))osed damming of the Genesee
river at Mt. Morris and its tributary, the Ganeadea creek at

Ganeadea, two new lakes are to be formed which Avill increase

materially the area available for fishing.

The first lake will extend some sixteen miles up the valley from
the proposed dam at Mt. Morris to the lower falls of the Genesee
river in Letchworth Park. It will vary in width from one-fourth
to one mile and will have a maximum depth of about 192 feet.

The water level will fluctuate widely during the year, due partly

to the drawing of water for industrial i^urposes. This will tend
to eliminate all shoal water at certain seasons and should these

periods come in late fall and during the spring months as antici-

l)atecl, the natural spawning of fishes will be seriously interfered
with. The principal source of stock fish will have to come from
annual plantings of hatchery fish. There may be some natural
stocking wdth small-mouthed bass, due to a dow^nstream movement
from the Genesee river above Portageville, but the presence n
impassable falls just above the lake will prevent the upward
migration of all species from lake to river.

TTndoubtediy snch s])ecies as rainbow and steelhead trout, one
of the lake hri"i'iiigs, small-mouthed bass, [)ike-i)erch and yellow
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Fig. 3. Proposed lake in Caneadea project.
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perch will fiiul conditions favorable for gTOwth. It is possible

that the lake trout also will succeed, however, before introducing:

them, the conditions as regards temi)erature, gaseous content and
salinity should be carefully determined after the lake is an accom-
plished fact.

The Caneadea ])roject calls for a smaller lake containing some
deep water near the lower end but grading into extensive areas

of unstable shoals in the upper region. The variation in lake

level may even be greater here than in the first project. Were
a somewhat constant level to be maintained the conditions would
undoubtedly be very favorable for rainbow trout. The deep w^ater

in the lower end would tend to prevent further downstream move-
ment of trout while the two tributary streams near the head or

the lake, Rush and Caneada creeks, would provide spawning
areas for adults and adequate forage grounds for the smaller fish.

The lower Caneadea creek is now well stocked with small-

mouthed bass and it is ])robable that this species will be the prin-

cipal one to consider in future stocking.

Streams Not to Be Stocked

Sti'eams in which stocking is not advised fall into four

categories

:

1. Streams which become dry or intermittent during the sum-
mer months : Small runs, some of which dry up completely

;

others normally a little larger which become nothing more than a

series of disconnected pools.

2. Streams too warm for trout and too small for bass : Unsuit-

able for any fishes except the mixed population of minnows and
suckers, which they usually contain in great abundance.

3. Cold brooklets too small for angling and tributary to streams

not suitable for trout: Ordinarily one stocks a small spring run
with the ex])ectation that the trout as they become of legal size

will run down into some larger stream. If the larger stream is not

suitable there is little reason for stocking the small tributary.

4. Streams too badly ])olluted : Refuse from oil wells ])Ouring

into npi)er Knight creek (Maj) 5) is resi)oiisible for the disapi)ear-

ance of nearly all food organisms and all fishes except an occa-

sional minnow.
Wolf creek (Map 3), polluted by salt, is beyond hope of estab-

lishing any fresh water food fish. Were it not for this the upper
section, at least, would be suitable for trout.

Conesus lake outlet is badly polluted by milk waste. If this were
projierly taken care of the stream would undoubtedly harboi

large-mouthed bass, bluegill sunfish and bullheads.

Number of Fish to Be Planted

In the present state of our knowledge, it is probably not pos

sible to determine with any degree of accuracy the number of fish

to be ])lante(l in a stream in order to utilize fully its capacity.
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The factors are many and their interrelations are complex. How-
ever, it seems desirable to attempt some sort of an evaluation of

the trout streams in order to avoid the more obvious errors in

stocking that have been made in the past. 8ome of the factors

involved may be briefly discussed as follows:

Area of Stream Available for Trout.— It is not an unwar-
ranted assumption to state that, all other things being equal, the

j)roductiveness of a stream varies directly with the foraging area,

which is practically that part of a stream inhabitable to trout.

An approximation of this area was calculated by finding the aver-

age width from a series of measurements made in different sections

and multiplying this by the length. For convenience in the final

calculation, this area was expressed in acres per mile.

Abundance of Primary Food Organisms.— Collections of the

principle group of lourely aquatic food organisms w^ere made in

different sections of the various streams. It was then possible to

classify streams as: (1) Rich in food, (2) containing average
quantities and (3) poor in food. This does not seem to cover

the terrestrial forms which fall into the water, such as worms,
grasshoppers, bees, ants and others, sometimes constituting as

much as 50 per cent of the food of trout. There is some relation

between the width of the stream and the number of insects, etc.,

falling in and hence this item would be rougldy covered in con-

sidering the area.

Certain environmental factors w^ere found to be correlated with

the abundance of food organisms. They are named as follows in

the order of increasing richness

:

(1) A bottom of sand or hardpan without vegetation contained

very few food animals.

(2) One of coarse to fine gravel was little better.

(3) Muck or silt bottom with much organic debris seemed to be

provided with an average amount of food.

(4) Bottom of flat rocks and rubble contained mayflies, stone-

flies, caddis worms, crayfish, and mau}^ others in great abundance.

(5) A stream margined with watercress or a bottom with fre-

quent and dense clumps of moss, Fonfinalis, constituted the richest

of any environment encountered. Fresh-water shrimps of three

genera— Gammarus, Eucrangonyx and Hyalella; Oligochaete
worms, midge larvae, mayfly and stonefly nymphs and caddisfly

larvae were among the most abundant forms.

Pool Conditions.— In the case of central New York trout

streams, it is well known to anglers that those having the largest

iiiiiiiix'i- of dee}) ])ools with suitable shelter, furnish the best fishing,

b()1li ill j)oint of numbers and size of fislies. Of course, sheltei"

is an im|)ortant factor in attracting fish, but shelter acting alone

could not account for the greater amount of fish flesh produced
in those streams. There must be some relation between the abun-
dance or accessibility of food and the type of ])ool, although it is

nol known wlial this is. Nevei'theless, we must consider the abun-
dance, tre(piency and tyi)es of ])0()ls in making our calcuhitions.

Tlie streams have been classified in this respect as follows:
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1. Streams showing poorest conditions— pools generally shal-

low without shelter.

2. Streams showing average conditions in which deep sheltered
pools are fairly numerous.

3. Streams showing best conditions in which the pools are large,

frequent and well sheltered.

Enemies, Effects of Angling.— Water snakes, green herons
and kingfishers are responsible for some of the losses in streams,
although we have no means of estimating how large they are.

One may be reasonably sure, however, that man is the principal
agency in removing the legal size trout.

The few good trout streams of the Genesee watershed are all

heavily fished, and if w^e were to estimate that one-half of the legal

sized trout were removed each year, it would probably not be too

much.
The relative losses of fingerlings and advanced fry is a matter

difficult to analyze. Hatchery experience tells us something about
it, but trout reared in a hatchery are subject to many diseases
which do not give trouble in wild waters. On the other hand,
hatchery trout are protected from the ordinary enemies that
operate in wild waters. To some extent one balances the other.

In the calculations of the Genesee system, we have assumed that

95 per cent of the advanced fry and 50 per cent of the fingerlings

are lost before the legal size is reached. The number of survivors
in the two cases would be in the proportion of one advanced fry
to ten fingerlings.

Productivity of a Unit Area.— A series of experiments was
undertaken in the Experimental Hatching Station of Cornell
University for the purpose of obtaining some definite information
in regard to the productiveness of a unit area of running water
under varying conditions of food supply. The lowest average
production under the condition of food scarcit}^ was equivalent
to about 75 pounds of trout per acre ; the highest obtained in races
in which food animals were very abundant approximated 300
pounds. These have been taken as the extreme and an interme-
diate value of 187 pounds has been assumed to approximate aver-

age conditions.

A trout of 8 inches is not far from the average size occur-

ring in the streams of this section of New York, and according
to a series of weight-length measurements a w41d trout of 8

iiiches will average about one-fourth of a pound. An acre of

stream should therefore support about 1,200 8-inch trout if

rich in food, 750 if average conditions obtain and 300 when poor
in food.

We have already estimated that about one-half of the trout are

caught by anglers and that about one-half of the fingerlings

planted disappear from one cause or another. Therefore, one
should plant double the number caught which is equal to the

total number supported by the stream.
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We have <irou])e(l streams into three classes aecordiii<i' to the

natural food sui)i)ly, and into three other classes according- to the

])ool conditions, and it is not then difficult to calculate the number
of fish to be ])lanted under the different combinations.

The following- table has been i)repared from these calculations.

It indicates the number of fingerlino-s per mile of stream to be

])lanted in sti'eams of various widths and under the different com-

binations of food and i)Ool conditions. The letters A, B and C
represent the i)ool conditions in the three classes of streams. The
figures after the lettei-s i-epresent the food conditions:

Table 5.

—

Stocking Table for Tkout Streams in the Genesee System

Stream
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Thus, on the rig'ht the streams labelled R. G. 6 and R. G. 13,

respectively (Fig. 4), are the sixth and thirteenth streams flowing

into the Genesee above Rush creek and on the same side ; the

streams labelled AV. G. 1, W. G. 2, etc., to W. G. 5, are those flow-
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3. All secondary, tertiary, etc., tributaries have been designated

by numbers, the one nearest the mouth in each case receiving the

number 1, and those following, 2-3-4, etc., in sequence to source.

The tributary having the highest number is thus nearest the

source. The tributary R. G. 6 (Rush Genesee 6) has 4 tribu-

taries (secondary) ; Wigwam creek has 8 tributaries (secondary),

the second, third and fourth tributaries each has a tertiary tribu-

tary numbered 1. The sixth tributary of Black creek has a

tertiary and this a quarternary branch and would be referred to

as No. 1 of Black creek 6-1.

ABBREVIATIOXS AND SYMBOLS USED IX STOCKIXG LISTS FACIXG MAPS

S. T. = Brook trout (speckled) advanced fry.

S. T.+ = Brook trout fingerlings.

B. T. = Brown trout advanced fry.

B. T.+ = Brown trout fingerlings.

R. T. = Rainbow trout advanced fry.

R. T.+ = Rainbow trout fingerlings.

Sm. B. = Small-mouthed bass.

Lm. B. = Large-mouthed })ass.

Y. P. = Yellow Perch.

Pp. = Pike-perch.

Bg. S. = Bluegill sunfish.

G. Sh. = Golden shiner.

Co. = Calico bass.

C. = Catfish or bullhead.

M. = Maskinonge (Muskalonge).

Leo-end for inaps:

^ * "^ Boundary of watershed.

Dry runs or streams becoming dry.

Spring.

X Outfall of pollution.

— Dam.
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II. Chemical Investigation of the Genesee River System with

Especial Reference to Pollution

By F. E. Wagner,

Fellow, Bensselaer Polytechnic Institute

Inseparabl}' linked with any j^olicy of fish propagation is a

study of water conditions, and the effects of natural influences, as

well as those of human creation. One of the first questions which
arises is that of pollution, and it is with this that the investigation

herein reported has been primarily concerned.

Types of Pollution.— The more noteworthy types of pollution

encountered were those chiefly from milk condensaries, cheese fac-

tories, oil wells and refineries, paper mills, canning factories, salt

refineries, chemical industries, wood products industries, and
municipal sewage, with the great variety of contributory elements

which the word implies. Naturally these differ in their effects

upon fish life, but with all the effects bear a direct relation to the

ratio of contaminating material to water receiving it, so that dilu-

tion is the great factor.

Gaseous Relations.— Those materials, such as food products,

which are subject to decomposition, consume in decomposing the

dissolved oxygen in the w^ater which is necessary for the respira-

tion of fish and certain organisms on which they feed.

The solubility of a gas in water depends upon the temperature
of the water, and the pressure of the gas upon it. The maximum
quantity of oxygen which a water will take up at any particular

temi)erature and barometric pressure is its saturation capacity for

those conditions. It follows that when anything occurs within

the water, such as respiration or decomposition, tending to deplete

the content of oxygen, that the water immediately sets about
restoring itself to a condition of saturation, and logically the

greater the depletion, the more rapid will be the reabsorption.

Neglecting for tlie moment the eff'ect of oxygen producing aquatic

plants, or the influx of highly oxygenated tributary waters, this

can only be accomplished by reoxygenation from the air, in tw^o

different manners. A quiet body, such as a sluggish stream or

pond can restore its oxygen only by surface absorption and
gradual distribution from upper to low^er strata. The slowness of

this restoration can be appreciated by any one who has noted the

"flat taste" of recently boiled water. Extremely more rapid
reoxygenation takes place when the water is intimately mixed with
the air as in a waterfall, natural or artificial, or in the riffles

occurring between pools of a rapidly flowing stream. This point

is of primary importance in our present investigation because of

the nature of the streams, and data will be supplied showing the

vast difference between the behavior of a rapid, riffly stream and
a sluggish one, both heavily contaminated with decomposible
material.
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The Genesee river, during- tlie period investigated, summer of

1926, was found to be a comparatively small stream, so shallow,

except where ])onded by dams, and so abundantly supplied with

rapids and riffles throughout at least the U})])er two-thirds of its

length as to be unnavigable to even a small boat. The topography
of the region shows an elevation of about 1,500 feet above sea

level at Wellsville, compared with approximately 250 feet at Lake
Ontario. The intimate mixing of water and air resulting, affords

excellent o])portunity for replacing the oxygen which may have
been consumed, and it would necessitate extensive i)ollution indecl

to lower the content of dissolved oxygen to an alarming degree

under such conditions. The foam flecked ])ools bear witness of

the (Mitrainment of air, and the not infrequent values obtained

for dissolved oxygen, exceeding the saturation values at the exist-

ing tem])erature, most ])robably are due to conditions not in

equilibrium, and quite possibly indicate colloidal solutions of air

in water.

Methods Employed,— Analytical methods ,em]^]oyed were in

genei-al those i-ecommended by the American Public Health Asso-

ciation, in "Standard Methods of Water Analysis," 6tli edition,

1925. in sections of the river of considerable depth, such as

north of and immediately south of Rochester, no attempt was made
to show the variation in oxygen content between the surface and
bed of the stream ; some data of this nature are available in Whip-
))le's report of 1913.^ Rather it was attempted to get a repre-

sentative sample of the stream at each ])oint investigated, well

out into the flowing water, and uniformly well below the surface,

that all results might be com|)arable. In the shallower i^ortions

of the river, samples were taken as far distant as possible from the

last ])receding riffle in order to afford the water the greatest o])por-

1 unity to reach a condition of equilibrium.

It is desii'ed to call attention to the obvious fact that in a sui'vey

covei-iiig a i-ivei- length of slightly less than 150 miles, and extend-

ing over a pei-iod of three months, the same water could not ))e

followed in its i)assage to the lake and analyzed at various ])oints

to determine just what ha|)])ens to it during its course. But even
such procedure, were it ))ossible. would have to be repeated at

successive intervals of time to secui'e data concerning average con-

ditions as well as fluctuations throughout the season. Conditions
are constantly changing; new industries are born and flourishing

manufacturing plants cease to exist; production rises to a maxi-
mum or (h-ops to a Tiiinimum, and with some the nature of the

|)roduct is changed. All have their effects u|)on the surroundings
directly connected with them.

Conditions F£ncountered.— Data secured will be found in the

accompanying tables,- and in some cases grai)hical repres(Mitation

has been used in the hope that such would convex' moi-e readily

to the reader a pictni-e of conditions encountered. A |)roti!e

K('|H.i< (.11 Hk. ScwaH,. |)i.|M,MiI System ..t Koclicstrr. N. V.. Kislicr. li»i:{.

Scf A|.i.('ii.ii\ III.
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(Fig. 5) shows the dissolved oxygen content of the Genesee river

between the New York-Pennsylvania border and Lake Ontario.

Resnlts are expressed as percentage of saturation, based upon the

values given by Whipple." This puts upon a common basis varia-

tions in temperature, and compensation has been made for the

barometric pressure of the regions. As may be seen, entrance of

decomposible material into the river is usually marked by a

depression in the dissolved oxygen line, and the recovery of the

stream is indicated by a corresponding rise in the curve. The
data show that beyond a point slightly north of Mt. Morris, the

stream never again succeeds in restoring itself to its full satura-

tion capacity.

Figure 6 is a profile of the methyl orange alkalinity of the river,

expressed as parts per million of calcium carbonate. Except for

that section of its length, where, between Portageville and Mount
]\Iorris, the river flows through a gorge approximately twenty
miles in length, this profile shows a progressive increase in alka-

linity to Rochester, most pronounced where the river's volume
is augmented by highly alkaline streams draining regions of lime-

stone. The decrease in alkalinity throughout the length of the

gorge is marked, and the entire cause or causes not known Avith

certainty. Part of it might be attributed to dilution of the river

water by rains. When we consider tributary streams, w^e find the

only ones of note at this section are the outlet from Silver lake,

and Wolf creek. The lake waters are considerably lower in alka-

linity (Apps. Ill, IV) than the river waters which they join.

Wolf creek, to be discussed more fully later, is heavily charged
with salt refinery wastes. Usually associated in the earth with
common salt, sodium chloride, is the chloride of magnesium, wdiich

is rejected in the refining of the table product. At elevated

temperatures this salt readily hydrolyzes with production of hydro -

gen ions, the cause of acidity, and the neutralizer of alkalinity.

Increase of tem])erature is chiefly an accelerator of a chemical
i-eaction which takes place more slowly in the cold, so it is not im-

in'obabh' tliat the drop in the curve may be partly attributable

to this cause.

Regarding carbon dioxide it might be mentioned that tlie same
methods whicli serve for aeration likewise serve for deaeration
or degassification in general, so although those processes which
consume oxygen also ])roduce carbon dioxide, the turbulent stream
conditions ])reviously described do not tend toward an a])]n-eciable

accumidation of carbon dioxide in water in ecjuilibrium Avith air,

and under its ])artial ])ressure which exists in an atmosphere
containing normally and at sea level a])])roximately .04 ])er cent
of carbon dioxide, c()iii|)ai'('d with 1^0.!) per cent of oxygen.

Importtince of Character of Stream.— It is hoped that the
foregoing will iinpi-css the readei* witli the importance of taking
into consideration the nature of a stream and other influencing
factors for a i)ro])('r interpretation of results. A specific instance

3 Standard Methods of Water Analysis, 02, 1925.
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Fig. 6.— Profile showing condition of alkalinity in the Genesee River.
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or two may make it clearer. Wolf creek, already referred to, is

perha])s one of the most misused streams encountered, and about

which considerable interest centered because of its entry into that

section of the Genesee which is to be impounded by the proposed

dam at Mount Morris. A])art from its use as a carrj^-off for waste

salt from refineries near its source, which made it at the time

of investig-ation virtually a 4 per cent salt solution before dilution

by any of its several tributaries, this stream receives a further

dosat»e of sewag-e from the town of Castile, two and one-half to

three miles from its confluence with the Genesee. In spite of this

gTOSs contamination which is evident to even the casual observer

by virtue of the characteristic yellow foam visible in eddies and
in the river about the creek's mouth, the descent to the river is

over a bed so steep and rocky that the stream is one continuous

riffle, heavily festooned with a dense grow^th of salt water vege-

tation, and under these conditions could scarcely be other than as

found, supersaturated with oxygen. (App. Ill, Table III.)

In contrast to this we have the outlet from Conesus lake whicli

receives at Lakeville the effluent from a large milk condensary.

Approximately one and one-half miles below there is a dam whicli

—
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converts the stream into a long, sluggish pond, lined with vegeta-

tion. At the time investigated the contamination was probably
close to its maximum, and the content of dissolved oxygen showed
a steady decline along the course of the stream, reaching a mini-

mum of 3.9 per cent of saturation at the dam. This and the

accompanying rise of carbon dioxide are illustrated in Figure 7.

(3n a day other than when these chemical determinations were
made minnows and other species of fish did not long survive

when placed in the water about three-quarters of a mile below the

entrance of pollution.*

Ai)art from streams, a brief investigation was conducted upon
the waters of Silver lake. This lake is peculiar in that both inlet

and outlet are at the same end and but a short distance apart.

As a result the water is more or less stagnant, and at the time of

investigation was exuberantly supplied with plankton growtli.

Samples were taken at regular intervals from top to bottom, and
analysis showed a progressive diminution in dissolved oxygen,
agreeable witli the expectation of decomposing plankton.
(Fig. 8.)

Summary.— To assist in interpreting the tabulated data, a

brief summary of conclusions follows

:

The pollution of Cryder creek at Whitesville was considerable

and marked by a heavy fungus growth. At a point about 4,000 feet

below, improvement was noted and corresponded with the return
of the less tolerant organisms, but recovery was not complete,

and the stream was found to enter the river bearing a cargo of but
partially assimilated ])ollution.

Apart from a seepage of oil from wells and tanks which filmed

its surface along the upper part of its course, Brimer brook
received the effluent from a cheese factory at Petrolia, evidence
of which was appreciable for half a mile below, but recovery
])ractically complete one mile from source of pollution.

Pollution of Chenunda creek by a cheese factory effluent at Hall-

l)ort was slight and dependent u])on weather conditions, inasmuch
as a srnall stream which received the waste directly seeped into

the earth during dry seasons.

Black creek, polluted by cheese wastes at Birdsall, was unsatis-

factory from the standpoint of volume until supplemented by
tributary waters more than a mile below, and here recovery was
almost complete.

Investigation of Caneadea creek showed that the tributary
stream which under other conditions would have received cheese
wastes at West Branch was dry. Similar ])ollution at Hardy

* From notes supplied by Emmeline jNIoore the fish used in the test were:
4 blunt-nosed minnows (2%-2% in.); 1 yellow peroh (-Zy^ in.); 2 common
shiners (3% and 4% in.); and 3 common* suckers (4,^.-4% in.). They suc-
cumbed in the followintj^ order: Blunt-nosed minnows and perch (in 12 min.) ;

common shiners (in 15 and 16 min.); suckers (in 24, 33' and SSy^ min.).
Tlie time was late afternoon, Aug. 31, 1U26; air temperature, 67°~ Fahr.;
water temperature, 74° Fahr.
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all}' treated effluent was maintained in ])retty fair condition.

Pollution of a similar nature in connection with its tributary, the

East Koy at Gainesville, was also inconsiderable. These are of

course potential sources of serious contamination.

A cannery effluent at Hemlock was found to be sw^arming with
rat-tail maggots, and almost totally devoid of dissolved oxygen.

This, passing into Hemlock outlet, produced what would have been
a w^orse condition save for the influx of a considerable quantity
of fresh water from Rochester's water supply duct. Abundant
patches of blue-green algae coincided with the poor conditions

found even a mile below. Great improvement was found more
than two miles further down stream.

Though a considerable amount of decomposing refuse littered

the shores about a cannery at Honeoye Falls, the pollution to

Honeoye creek at this point was relatively local, and assimilated

within a comparatively short distance. An abundance of clean

water fish were found between this source of pollution and the

dam in Honeoye Falls, slightly more than a mile below.

Pollution of Mill creek by a paper mill at Dansville was not of

such a nature as to appreciably affect the dissolved oxygen con-

tent, but manifested itself more by a sludgy deposit on the bed
of the stream.

Canaseraga, regardless of the earh^ part of its course, received

within about a mile and a half of its mouth the waste from a large

canning factory, and poured into the Genesee a load of

decomposable material.

Little more need be said of Wolf creek. The chloride content
found, when calculated as sodium chloride, and at the rate the

stream was then flowdng w^ould be equivalent to a discharge of

over 500 tons in 24 hours.

Silver lake inlet, at the time of investigation, was receiving a

considerable amount of seepage from a pea-vine stack made by a

shelling establishment. This imparted a yellow color to the

s'tream which flows into Silver lake, and from which a munici])vil

water supply is obtained. The stream was found to have largely

i-ecovered within about tw^o miles of the entrance of pollution,

and about one-half mile from the lake.

The bed of Allen creek, receiving the wastes from a paper mill

at Scottsville, was heavily carpeted w4th sludge.

Oatka creek, rapid and riffly below^ Le Roy, appeared to have
assimilated an}- i)ollution wdiicli it may have received, the out-

standing feature being the extremely high pH or hydrogen ion

concentration value.

Each stream is a study in itself, and conclusions formed from
one can not be applied per se to others. Lack of space prevents
giving a detailed elaboration of each case investigated, or a de-

tailed correlation of biological and chemical results. In general

the reappearance of the more intolerant index organisms below
a section of contamination coincided w4th the return of the stream
to conditions approximating those above the entrance of pollution.
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III. Biological Studies of Polluted Areas in the Genesee
River System

By P. \V. Claassen,

Professor of Biology^ Cornell University

In connection with the stream survey of the Genesee river and
its tributaries, considerable attention was given to the study of

stream pollution. The object of the investigation was to deter-

mine the following': first, the different types of pollution which
enter the waters of the Genesee river and its tributaries; second,

the exact location of the source of each case of pollution ; third, a

study of the effect of the ])onution substances upon fish and upon
all other fresh water animals and plants commonly found associated

with fish life ; fourth, collecting and determining the plants and
animals Avhich occur in polluted waters with a view of establish-

ing a record of the particular types of organisms which occur in

waters polluted by different kinds of w^astes, in other words,

attempting to establish biological indicators which would be of

use in determining the condition of the water and its suitability

for fish life ; fifth, suggestions of remedial measures.

Milk Pollution.— Milk wastes in the form of whey, skim milk,

washings, etc., constitute the commonest type of pollution in the

Genesee valley. Milk plants are particularly abundant in Alle-

gany county. The waste from these plants when introduced into

streams in sufficient quantity constitutes a serious case of pollu-

tion. A small amount of milk may serve to fertilize the water
and enrich the life of the stream without materially affecting fish

life, but in larger quantities milk wastes reduce the oxygen con-

tent of the water and become deleterious to fish life. Whey is

l)robably the most detrimental of any of the milk wastes and
should, under no consideration, be allowed to enter fish-inhabiting

waters. Aside from the question of fish life, milk Avastes usually

produce an unsightly stream and oftentimes create a public

nuisance and i)ossibly a menace to the health of man and beast,

in that such foul waters are es])ecially suited for breeding mos-
quitoes. Fui-thermoi-e, live stock will not drink Avater that has
become badly i)ol luted.

The typical index organisms found in niilk-i)olluted water in-

clude the following: Xcai- llie cnti-ance of the milk wastes into

the streams, i)articularly in |)hices wliei-e tlici'e are I'ifles in the

water, occur al)un(lan1 gi-o\\1lis of sewjige fungus {Thiofhrix,

Ijpfofhrir, etc.). Within Ihcsc fungus growths usually are found
many ])i-otozoa (Ciliafes) of Ihc foul watei- types. Generally next
in abundance ai'e the snails, Physd, PUtiiorbis and Limnva, air

breathers whicli come to the surface of the water for air, and
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consequently are well adapted to live in situations Avhere the

food supply is rich regardless of the oxygen content of the water.

Rat-tail mag'g'ots also are able to live in badly polluted waters
where the organic contents are high and the oxygen supply very
low or entirely absent. Sludge worms (Tuhifex) likewise thrive

in such situations. The i:)resence of any or all of these organisms
at once indicates that the water is polluted to the extent of killing

or excluding all fish and other fresh water organisms. The
presence of blood worms {Cliironomidae) still indicates consider-

able pollution, even to the point of danger to fish life, but their

presence also indicates that the stream is beginning to recover
from the polluting substances, and that there is at least a small

amount of oxygen present in the water. Milk-polluted streams
often produce a luxuriant growth of green plants, particularly

pondweeds (Pofamogetons), duck weed (Lemna) and others.

These are of great benefit to the stream for they utilize some of

the waste products and help to restore the necessary oxygen of

the water. Blue-green algae (Oscillatoria) indicate a considerable

amount of pollution present and serve as indicators of heavy
organic pollution. An account of one or two typical examples of

milk ]:)ollution in the Genesee valley will serve to illustrate the

effect of these wastes upon fresh water streams.

The Merle-Soule plant at Bliss, X. Y., on Wiscoy creek receives

more than 50,000 pounds of milk per day and empties its wastes
into Wiscoy creek. The milk wastes are first run into concrete
vats and are then chemically treated by the lime-precipitation

method. In this manner much of the nitrogenous material is pre-

cipitated as sludge and kept from going into the stream. The
supernatant liquid is then drawn off and run into a filter and from
there it is emptied into Wiscoy creek. This treated waste still

retains a considerable amount of nitrogenous substances and is,

therefore, capable of polluting the water to a considerable degree,

especially where there is insufficient stream flow to insure proper
dilution.

Wiscoy creek is a cold water stream and represents one of the

finest trout streams in the Genesee valley. It was, therefore, of

particular interest to determine what the effect of this treated
milk waste had upon the stream. Beginning at the point of

entrance of this waste into the stream, the stream bed was fairly

covered with sewage fungus, a condition which extended down-
stream a distance of about half a mile. Within the fungus growth
were found numerous snails and a very large number of midge
larvae (Chironomidae). So abundant were they that a sample
of 24 cubic centimeters of the fungus growth contained by actual
count 333 midge larvae and 3 snails. These midge larvae
constitute a choice fish food. Fortunately Wiscoy creek has a
rapid and large enough stream flow to dilute the milk wastes.

The presence of brown trout and other fish indicated that the
stream apparently had not suffered from the milk wastes, and
perhaps had been benefited by them to the extent of furnishing
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c'onsidei-able food for the org-anisms upon which tlie fish feed. It

was thus found that by a pro])er handling and treatment the

wastes from milk plants may, under certain conditions, be allowed
to enter the stream without apparent deleterious effect upon
fish life.

Anotlier example of milk i)ollution is that of a milk plant at

Lakeville which empties its wastes untreated into Conesus lake

outlet. This stream, although of considerable size, does not
])ossess sufficient flow to take care of the large amount of raw
milk wastes and, therefore, becomes badly polluted. The fungus
growth is extremely abundant and for a considerable distance the

entire stream bed is literally covered with snails, planarians and
blood worms. A dam, about a mile below the outlet of the sewer,

backs up the water for a considerable distance and is in part
responsible for creating a septic condition in the stream. Numer-
ous tests Avere made in this stream and in each case the fish died

within a very short time after they had been introduced into the

])olluted water. A chemical analysis showed the water to be

almost entirely devoid of oxygen and to contain a high percentage
of carbon dioxide. (Fig. 7.)

It is imi)ossible to state the exact effect which milk wastes will

liave upon a stream for each case has to be studied individually,

but in general it would probably be much better if all milk waste
could be excluded from those streams which are suitable to the

]:)roduction of food fish. Certain streams which are unsuited to

fish life might possibly be utilized for carrying off milk wastes,

provided a public nuisance was not thereby created and provided
the stream purified itself before it entered a fish stream.

The various types of milk plants in the Genesee river valley

])ollute, to a lesser or greater degree, a total of some 30 miles of

streams.

Domestic Sewage.— Domestic sewage when em])tied inlo

streams ])roduces conditions very similar to those created by the

introduction of milk w^astes. Sewage fungus, snails, sludge worms,
blood worms, rat-tail maggots, blue-green algae and other foul

water organisms are indicators of this type of pollution and
wherever these organisms are found there is sufficient pollution

))resent to endanger fish life. Domestic sewage usually contains
other ty])es of Avastes, and each case has to be studied individually
to determine just wliat effect it has upon the life in the stream.

A tyi)ical case of sewage ])ollution in the Genesee river is that

at Wellsville where tlie city sewer empties directly into the river.

A|)proximately 15 miles of stream become ])olluted by domestic
sewage in the Genesee valley.

Cannery and Vinery Wastes.— Tlie wastes from canning fac-

tories and pea viiiei-ies find tlieir way into the streams in a number
of |)la('es and in sonic instances cause serious cases of ])ollution.

Especially vicious is llie seepage from the stacks of the ])ea

vinei-ics. 'i'liis substance is very rich in nitrogenous matter and
is so highly concent i-alcd that a small amount will pollute rela-
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tively large streams and endanger all fresh water life therein.

Inasmuch as this seepage lasts for only a comparatively short

period of time, probably not over two or three weeks, and does

not accumulate in very large amounts, it should never be per-

mitted to enter streams of any kind. Provision should be made
by the vineries whereby this seepage is spread thinly over gravelly

soil or where it can be dumped on land far enough removed from
streams to prevent its seeping into fresh waters. Silver lake inlet

is one of the streams into which the seepage from a pea vinery
stack was allowed to enter. The absence of any fresh water
organisms and the presence of foul water plants and animals
served to indicate the detrimental effect which this material pro-

duced within the stream. Furthermore, it should be noted that

this waste entered Silver lake from which the villages of Perry
and Mt. Morris obtain their water supply.

Tn most canneries attempts are made to separate all solids,

])ermitting only the liquid wastes to enter the streams. There
remains, however, sufficient organic material in the wash water
to pollute the streams to a considerable extent. The pea cannery
at Hemlock pollutes Hemlock lake outlet to the point of killing-

all fresh water food organisms and endangering fish life. This
stream is not a trout stream, nevertheless conditions within the

stream showed how detrimental cannery wastes are when they
enter fish streams. The case at Honeoye Falls where another
cannery is located, polluted Honeoye creek so badly last summer
tliat hundreds of bass were killed at the height of the canning-

season. This factory empties its waste into a filtering plant, but
during the flush season this plant was unable either to retain

the wastes for a long enough period of time or else the waste
was being discharged into Honeoye creek untreated. At any rate,

the stream was being polluted to the extent of killing many fish.

The index organisms found in cannery wastes are very similar

to those found in milk wastes. From 18 to 15 miles of streams
were found to be polluted by cannery and vinery wastes in the

Genesee river valle3^

Oil Pollution.—Wastes from oil wells constitute a common
source of i)ollution in Allegany county around Wellsville.

The oil forms a film on the surface of the water and also settles

down to the bottom of the stream where it forms an oil film

around the stones and other objects. The oil thus kills most fresh

water food organisms and although some forms of fish were found
to be present in such situations it was at once a]:)i)arent that they
could not thrive where the natural food had been killed by the oil.

Most of the stones were found to be thickly coated with a brown
]dant growth. Samples of this growth showed this to be an almost
])ure growth of diatoms of which the species MeJo^ira varians was
particularly abundant. -5*

Approximately 25 miles of stream were found polluted" by oil

by oil and the greater proportion of this water would, if clean,

l)e ideal trout water.
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Salt Pollution.— One of the most serious types of pollution

found during the summer survey was that of pollution by salt

water. Wherever salt water enters a fresh water stream in suffi-

cient amount all fish and other fresh water orgf.nisms are killed

and an entirely new association of plants and animals becomes
established — that is, an association of the marine or salt water
type.

The salt works which is located in Silver Springs, N. Y., empties
its waste salt water into AVolf creek. About five or six miles

farther down Wolf creek em])ties its waters into the Genesee river

within the area of the new lake which will be formed when the

pro])osed dam at Mt. Morris has been built. This lake wdll thus
receive all the waste salt which Wolf creek carries down to the

Genesee riyer.

Wolf creek is a stream which if clean would constitute one
of the best trout streams in that section of the country. In fact

one of the main tributaries (Tributary 6) of Wolf creek which
is not being" polluted was found to contain brook trout and possess

ideal trout water. Thousands of gallons of salt w^ater are being-

dumped into Wolf creek daily. A chemical analysis on
August 13, 1926, show^ed that the stream just below Silver Springs
contained 3.84 per cent of salt. At the mouth of AVolf creek

where it entered the Genesee river the stream showed a flow of

18.1 cubic feet per second and on August 16, 1926, it tested

1.14 per cent salt. A number of tributaries entering AVolf creek

below Silver Springs had reduced the concentration from 3.84 per
cent to 1.14 per cent. Calculating from the above figures, w^e find

that at the time of observation AVolf creek was carrying salt into

the Genesee river at the rate of more than 500 tons per 24 hours.

This i)robably does not represent the average amount for at

another date, August 13, 1926, AVolf creek showed a flow of only
about 6 cubic feet ])er second and at that time it was carrying
1 per cent salt. However, even then it was carrying salt into the

Genesee river at the rate of more than 150 tons per 24 hours.

A biological examination of AA^olf creek disclosed the absence
of all fresh water organisms. The stream bed was almost entirely

covered by a filamentous green alga {Enferomorpha intestinalis),

a salt Waaler plant This was the dominant plant present, although
diatoms and other plants were also numerous. (App. A^III.) Of
animals there were found the following: The salt fly, Ephydra
suhopaca Loew., predominating with the larva of a small midge
(Culicoides varipennis) next in abundance. Mosquito larvae, rat-

tail maggots, oligochaetes, beetle larvae and other forms were
present.

What the cumulative effect of this salt will be on the proposed
lake is difficult to predict. It certainly can be of no value and
may possibly prove in time very injurious to all fish life within
the entire lake. Altogether some 13 miles of streams were found
to be polluted by salt water.
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Paper Mill Wastes.— The wastes from paper mills appear
to be of a toxic nature and wherever they Avere found to enter

tlie streams all fresh water org-anisms were absent. The paper
mill at Dansville pollutes Mill creek badly. Just above the en-

trance of the waste from the paper mill, Mill creek was found
to be in ideal condition for fish food. Fresh water organisms
wei-e abundant and trout were ])resent. Below the entrance of

waste the stream contained no fresh Avater orti'anisms and no fish

were observed. The effect of this pollution was noticeable down
stream to the entrance of Mill creek into Canaserao-a creek and
continuinji* therein the de])letion of the food orj^anisms for a dis-

tance of at least -S miles. A])proximately 11 miles of streams

were beino- polluted by this type of Avastes.

Miscellaneous Wastes.— There occur in the Genesee river

various kinds of factories Avhose Avashes are ])ermitted to enter

the river or its tributaries. Esjiecially pre\^alent are these fac-

tories in the city of Rochester. The Genesee riA^er at and beloAv

Rochester is being badly polluted, and at x)resent it is difficult to

state just AA^hich one of the commercial plants is causing the

greatest damage.
Summary.— In all a total of nearly 125 miles of streams Avere

noticeably affected by polluting substances. A more extended
study would probably reveal an even greater mileage. Some of

the most typical trout streams within the Genesee valley have
become barren, unsightly streams, due to the introduction of Avaste

products. The folloAving tabulation forms a helpful guide:
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IV. Fishes of the Genesee Region with Annotated List

By J. R. Greeley,

Insinictor in Zoology, Cornell JJniversity

General Nature of Region.— The entire Genesee valley lies

within that part of New York State which was glaciated. In

some areas of the region the ice scoured deeply and carved out

lakes such as Gonesus, Hemlock or Iloneoye lakes. Other areas

were cut less deeply and have gradually filled in, forming swamps
such as Bergen swamp. The ice carried a vast quantity of rock

and soil southward and deposited much of this material in the

Genesee region.

The streams show tlie influence of glaciation very strongly.

The most common type of creek runs over glacial deposits. Such
a stream has a hard bottom of rubble, gravel, and perhaps hard-

pan clay where the current is strong, but where the current is

slow, much of the silt and mud which the water carries settles

and the bottom is soft.

Quite a number of the streams course over a bottom of hard bed-

rock. Generally this occurs where the dei)Osits of material by tlie

glaciers had caused a change in the course of the stream, as is

the case of the Genesee river at Letchworth Park. Some of the

rock-bottom streams of the headwaters of the river are believed

to flow in their original, preglacial beds, but have cut through a

rather thin deposit reaching the shales and other rocks.

A few creeks of the Genesee region show a bottom of black

muck which is a deposit caused by the decay of vegetation. A
swamp stream such as lower Black creek (Monroe county) is of

this type. In places, however, this creek has a rather firm bottom

due to the numerous shells of small clams in the muck.
Changes in the Character of the Region.— Originally the

region was an unbroken area of forest. Within the memory of

many peoi)le now living the timber covering has been cut off leav-

ing a greater acreage of cleared fields than of woodland.

These changes which have taken place on the land have affected

the waters. Many streams go dry in summer due to lack of forest

protection and the great majority of them are open to the sun

and become warm in summer. The number of streams cold

enough for trout is now comparatively small though an early

writer (Turner, 1851, p. 375), referring to the Genesee river

above Genesee falls, states that ''speckled trout were plenty in the

river, and in all the tributary streams."

The Genesee River.— The Genesee river rises in Pennsylvania

and flows northward across the State of New York to enter Lake

Ontario. Like many rivers, it is shallow and swift in its upper

])arts and becomes deep and rather sluggish toward its mouth.

The bottom is composed of rubble and gravel in the more rapid
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.sections, while in i)lace8 where tlie current is slow the prevailing'

type of bottom is silt and mud. A long stretch of the river near

Letchworth Park flows over bedrock.

The greater part of the Genesee river may be considered a

warm stream, though the upper w^aters are rather cold. Rainbow^

trout are taken as far downstream as Belmont, but below that

point they become rare, and warm water fishes, such as the small

-

mouthed black bass, become common.
A number of falls and dams form barriers to the upward migra-

tion of fishes in the river. The Genesee falls at Rochester are an

unsurmountable obstacle to Lake Ontario fishes which enter the

river. No fish could climb the Portageville falls. Other barriers

are : Geneseo dam, Mt. Morris dam, Belmont dam. It is prob-

able, how^ever, that many water-falls are passable to fishes going

dowaistream. At least seven species of fishes are found betweeji

the up])er and middle falls at Letchw^orth Park and some of these

have probably entered this stretch of water by coming over the

upper falls, a drop of 71 feet.

The Genesee river has probably gained a few s])ecies of fishes

by means of man-made connections wdth other bodies of w^ater.

The Genesee valley canal, for example, which is now abandoned,
once connected the Allegany and Genesee rivers; the Erie canal

now connects Lakes Erie and Ontario wdth the Genesee river.

Fishes of the Genesee Region.— Sixty-six species of fishes

representing 21 families are listed as occurring in the Genesee
region. Of these, at least 5 species (German carp, alewife, brown
trout, rainbow trout, muskalonge) were introduced directly by
man; 7 species (lake sturgeon, long-nosed gar, spot-tailed minnow,
alewdfe, two-spined stickleback, bow^fin, calico bass) are Great
Lakes species wdiicli enter the Genesee river only below Rochester

;

3 species (common eel, w^hite bass, sheepshead) are Great Lakes
s]:>ecies W'hich have entered the river above Rochester falls. The
remaining S])ecies are probably native to the region although man
has wrought so many changes that we cannot be certain that some
others w^ere not introduced.

Food and Game Fishes.— There are 26 species of food and
game fishes. These are: hike sturgeon, common bullhead, black
bullhead, common sucker, 2 si)ecies of red-horse suckers, German
carp, common eel, alewife, wdiitefish, brown trout, rainbow^ trout,

lake trout, brook trout, chain ]nckerel, northern pike, muskalonge,
calico bass, rock bass, common sunfish, small-mouthed black bass,

large-moutlied black bass, i)ike-i)erch, yellow ])erch, cisco, white
bass, and shee])shead. Of these ') species (lake sturgeon, muska-
longe, calico bass, white bass and sheej)shead) have ])ractically

no im|)()rtance in this stream system due to rarity. The more
important fishes of this region as food or game I'esources are:

small-mouthed black bass, bi-o\vn trout, |)ike-i)ei'ch, brook trout,

iu)rthern i)ike, largemouthed black bass, chain i)ickei'el, yellow
])erch, common bullhead, rainbow Iront. rock bass, and ?> sjx'civ's

of suckei-s.
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Miscellaneous Other Fishes.— There are 39 species which
have practically no direct use to man as food or as game. To
this large group belong- long-nosed gar, mud-fish, stone cat, tadpole

cat, hog sucker, chub sucker, all the minnow family except the

carp, barred killifish, brook stickleback, two-spined stickleback,

trout perch, 5 species of darters (Perciclae), and the sculpins.

The great majority of these species, however, have great im-

portance in our waters as food for the larger game fishes. Bass,

pikes, pike-perch, and others of our more desirable fishes consume
large numbers of minnows and other small fishes. Evermann and
Goldsborough (1901) estimate that 80 pounds of muskalonge
"represent several tons of minnows, whitefish, and the like."

Fishes as Food for Game Fishes.—An abundant supply of

minnows and other small fishes is desirable in the warm water
streams and lakes where basses, pikes, or pike-perch are found.
The Genesee region is well supplied with food resources for these

types of game fishes. Crayfishes and small fish are the chief

foods of the larger members of the bass family. Crayfish are

abundant in all waters of the region. All streams and lakes have
some species of fishes available to basses, pikes, and perches.

In the Genesee river from Belmont to the vicinity of Avon the

following are species occurring in sufficient numbers to be con-

sidered food resources of game fishes (notably the small-mouthed
black bass) :

Common shiner {Notropis corniofus)

.

Hog suckers {HypenieJium nigricans) , young.
Rosy-faced minnow {Notropis ruhrifrons).

Horned dace (Semofilus afromaculafus)

.

Straw-colored minnow {Notropis deliciosus)

.

Blunt-nosed minnow {Hyborhynchus notatus)

.

Common sucker {Catostomtos commersonnii)
,
young.

Red horse sucker {Moxostoma aureolum)
,
young.

Rock bass {Amhioplites rupestris)
,
young.

Satin-fin minnow {Notropis ivhipplii).

Green-sided darter {Etheostoma hhnnioides)

.

Johnny darter {BoJeosoma nigrum).
Black-sided darter {Hadropterus macuhitus)

.

Log-perch {Percina caprodes)

.

Stone-cat {Not^trns jtavns)^ young.

In the deeper parts of the river from near Avon to Rochester
the shalloAv-water types of fishes are not abundant and species are
fewer in number. As food fishes for the small-mouthed black bass,

pike-perch, and northern pike in this area the following occur

:

Straw-colored minnow {Notropis deliciosus).

Blunt-nosed minnow {Hyhorhynchtcs notatus).

Red horse suckers {Moxostoma aureolum, M. lesueurii), young.
Common sucker {Catostomus commersonnii)

,
young.

River chub {Nocomis higuttatus)

.

Slender minnow {Notropis atherinoides)

.

Rock bass {AmMoplites rupestris), young.
Log-perch {Percina caprodes).
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Below Rochester Lake Ontario fishes enter the river. The more

common ones which might be eaten by other fishes here are:

Spot-tailed minnow {Nofropis hucUonius)

.

Slender minnow {Notropis atherinoides)

.

Yellow perch {Perca flavescens)

.

Alewife (Pomolohus pseudo-harengus)

.

Common bullhead (Ameiunis nehidosus), young-.

In the lakes of the Genesee watershed the important foods for

predaceous game fishes are

:

Yellow perch (Perca flavescens)
,
young.

Golden shiner {Notemigomis crysoJeiwas)

.

Blunt-nosed minnow {Hyhorhynchus notatus).

Satin-fin minnow (Notropis ivhipplii).

Common sunfish (Eupomofis gihhosus), young.

Rock bass (Amhloplites rupestris), young.

Common bullhead (Ameiurus nehulosus), young.

In a few cases we have evidence from stomach examination that

some of these fishes are eaten. Fishes which we have found in

bass stomachs include : hog sucker, horned dace, common sunfish,

and minnows (unidentifiable). In northern pike and pickerel we
have found : golden shiner, yellow perch, log-perch, common sun-

fish. In wall-eyed pike we have found : yellow perch, sucker,

minnows. In rock bass we have found yellow perch.

Bait fishes of the region.— Small fishes of various kinds are

useful as bait for game fishes. Desirable qualities of a fish for

this use are (1) suitable size, (2) hardiness, (3) easy visibility,

light colored baits are preferred by most fishermen.

The more important bait fishes of the region are

:

Common shiner (Notropis cornutus)

.

Horned dace (Setnotilus atromaculatus)

.

Common suckers (Catostomus commersonnii)
,
young.

Blunt-nosed minnow (HyborJiynchus notatus).

Stone roller (Campostoma anomaJum)

.

Golden shiner (Notemigoniis crysoleucas)

.

Yellow ])erch (Perca flavescens).

Many anglers and dealers in bait take their minnows from the

streams as they are usually more easily secured there than in the

lakes. Most of the warmer streams of the region abound in

minnows suitable for use as bait, especially the two species first

listed, and no serious dei)letion of the su])i)ly that could be

attributed to collecting foi* this use was found.

Ecology of Fishes.— The numerous kinds of fishes show a

remarkable adaptation to their various conditions of environment
and it is apparent that a s])ecies will thrive best wlien in that

type of enviroinneut for which it is adapted. For example, <\

fish sucli as our brook trout, which is fitted for life in cold watei-,

usujdly flourishes in a cold stream but cannot luaintain itself in

a wai-ni one. Such a fish as the small-mouthed black bass is quite

the reverse, being adapted to life in warm waters. This fish does
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not become well established in cold streams and we have never

found it occurring commonly in association with the trout.

Some of the main factors of environment in determining the

kinds and numbers of fishes which any given stream might support

are: (1) size of stream, (2) current, (3) type of bottom, (4) tem-

perature, (5) chemical and gaseous content of water, (6) type

and abundance of food, (7) shelter, (8) spawning grounds.

Although these factors are usually inter-related they may be

treated separately.

(1) Size of Stream.— The black-nosed dace {EJunichfhys atro-

nasus) is an example of a species which prefers small streams.

Although commonly in nearly all small tributaries of the Genesee,

it is rare in the river and large tributaries. Another minnow, the

river chub (Nocomis higuttatns) , was taken only in large streams

as the Genesee river and Black creek (Monroe county).

(2) Current.—All of our specimens of the stone-cat (Noturus

ff(wu.s) came from rapid water. Another catfish (Amemnis
nehuJosus) prefers still waters.

(3) Type of Brjttom.— The fan-tailed darter {Catojiotus flahel-

laris) is an example of a fish which prefers a stream with hard

bottom, usually rubble or gravel in this region. The common
bullhead {Amehirus nehuJosus) seems to be most common in waters

having a soft mud bottom.

(4) Temperature.—As a cold water fish we have already named
the brook trout (SalveUnus fontinalis). As a warm water fish we
might name the small-mouthed black bass (Mieropterus dolomieu).

(5) Chemical and Gaseous Content of Water.—A test made In

a milk polluted stream at Lakeville August 31, 1926, showe 1

that fishes representing minnows (Hyhorhynchus notatus, Notropis

rornutus, ExogJossum m((.rillingua) , one species of perch (Perca

pivescens) and one species of sucker {Catostomus commersonnii)

died within a few minutes in a stream having a low dissolved

oxygen content accompanied by a high carbon dioxide content

(Fig. 6). The absence of fishes in a salt water stream (Wolf
creek) could be considered evidence of the dislike of fresh water

species for a high concentration of this chemical substance.

(6) Type and Abundance of Food.— Embody and Gordon
(1924) give as the total com])osition for the ration of the brook

trout (based on analysis of the food of wild fishes from 4 to 13

inches in length) the following:

Per cent

Crude protein 48 . 73

Fat 15.50
Carbohydrates

Nitrogen free extract 17 . 90

Crude fiber 7.97
Ash 9.90

100.00
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These trout had obtained a ration of this composition by taking

the following- natural foods in tlie percentages stated

:

Per cent

Fish 2.52

Insects 88.88

(^rustacea 8.28

Mollusca .27

100.00

Tlie high percentage of insect food is noteworthy. Naturally

it would be ex]iected that trout will be most abundant in those

parts of the stream which provide the greatest amount of such

food. It is not known how diverse fishes are in their protein, fat,

and carbohydrate requirements. It is quite apparent, however,

that different species differ widely in type of food organism.

Pickerel (Esox) feed largely upon other fishes; the stone roller

(Campostoma anomahim) subsists upon a diet of mud and
''slime" containing very small plant and animal life.

It is worthy of note here that young fishes differ from adult

fishes in type of food. A young bass {Micropterus dolomieu) 1

inch long, taken from Caneadea creek (Allegany county) July 6,

1926, had eaten 3 very young mayfly nymphs (Ephemerida), a

small species of fly (Diptera), 2 small midge larvae {Cliirono-

midae), and 5 tiny Crustacea (PhyUopoda and Copepoda). Adult
fishes of this species feed mainly upon crayfish and small fishes.

(7) Shelter.— Certain species of fishes and the young of many
other species seem to require weed beds or some type of shelter.

A fish such as the golden shiner (Notemigonits crysoleucas) Is

most common among water plants, probably resorting there for

both shelter and food. In trout streams, pools affording shelter

of logs, roots and the like are usually more productive of fish than

are unsheltered pools.

(8) Spawning Grounds.— All fishes show certain requirements

regarding ])laces to spawn. The optimum ty])e of breeding place

for small-mouthed black bass (Micropferns dolomieu) is shallow

Avater with gravel bottom. Many other fishes choose similar ]daces,

where there is less likelihood of silt and mud ''smotliering" tlie

eggs than there is in a muddy location.

Comparatively little is known of the factors whicli iufluence the

presence and abundance of many of our common fishes. This is

a fertile field for stud.y.

Fishes and Pollution.— Polluting of streams by man often

causes a decrcMse in fish life. In some cases fishes are ])oisone(l

directly by the dumping of a poisonous substance into a body of

Wfitei-. In others fishes ;ire snlTocnted dwv to ;i sei-ious reduction

of the oxygen content of the wntei', caused by the pi'esence of large

(juantities of milk wjisles oi- othei- orgjinie snl)st;inees. in still

othei- cases certain types of food oi-ganisnis are driven out by
])ollution, aiul fishes which require these ])articular foods cannot

exist, even though the condition of the water itself may be good.
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The brook trout feeds lar^'ely iijion aquatic insects, such as

mayflies {Ephemerida), stoneflies (Plecoptera), and caddis flies

{Trichopfera). These organisms are mostly absent in polluted

waters and we have not found the trout in such waters.

Some of the fishes which were found tolerating rather serious

organic pollution are: C^ommon sucker {Catosforniis commer-
soniui), liog sucker {HifpenfrJiu))} iiir/rirans), red-horse sucker
{Mo.rosfonia aurfoJnm) , stone roller ((himposfoma anomalnni)

,

horned dace (i^rwofiJvs afromaruhifys) , common shiner (Nofropis

cornufus), trout perch (Perropsis otnisco-mayctis), black bass

{Mirropffnis clolomini) . Most of these species are able to subsist

upon algae, and small bottom-living organisms, such as can occur in

polluted waters. Young black bass Avere found feeding upon
midge larvae {Chironornidae) which were present in water pol-

luted by cannery wastes.

It is dangerous to assume, however, that pollution of a stream

is harmless to fish life merely because fishes exist there. The
number and kinds of fishes must be taken into account. Also, it

should be borne in mind what we do not know, from the existence

of individuals (young or old) or a species in the polluted part

of a stream, that conditions are favorable for the propagation of

that same species there. The environmental requirements of eggs,

young stages, and adult fishes may be, and probably are, very

different.

Typical Fishes of a Trout Stream.— In cold streams, where

brook, brown, or rainbow trout occur there are usually but few

species of other fishes. A list of fishes commonly taken associated

with trout is as follows

:

Black-nosed dace {Rhinichthys atronasus)

.

Horned dace (SemotiJus atromacidatus)

.

Common sucker (Catostomus commersonnii)

.

Pearl minnow {Margariscus margarifa).

Red-sided minnow (CUnostormis eJongafus)

.

Common shiner (Nofropis cornniiis)

.

Sculpin {Cot fits hairdii).

Fan-tailed darter (Catonofus flaheUaris).

Brook stickleback (Eucalia inconsfans)

.

Stone-roller minnow (Camposfoma anomaJum).

Other species sometimes enter trout waters in limited numbers.

These are likely to be found in the lower, warmer waters of the

stream. They include the following:

Blunt-nosed minnow (Hyhorhynchus notatus)

.

Fat-head minnow (Pimephfdes promeJas).

Long-nosed dace {Ehmichihys cafaracfae)

.

Johnny darter (Boleosonia nignim).

By far the most common trout associates are the black-nosed

dace, the horned dace, and the common sucker. All of these occur
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in the majority of trout .streams of the region. The sucker is

the least abundant of the three.

Little is known upon the subject of minnows and their relation

to trout. It is known, however, that trout eat some minnow^s and
other fishes. A 18-inch brown trout taken on Mill creek (near

Patchinsville, X. Y., Steuben county) July 26, 1926, had eaten a

young' sucker (Catostomus commersonnii) and a black-nosed dace
{Rhinichfhys atronasus). These made 40 per cent of the food of

this individual. A T-y^-mah brown trout taken on East Koy creek

August 29, 1926, had eaten a small minnow. A rainbow trout H

inches in length taken on the Genesee river at Belmont, N, Y.,

on June 20, 1926, had likewise taken a small minnow. A 3V2-inch

brook trout from Browning Spring cove (Allegany county) had
a stone-roller minnow^ {Camposfoma anornahim) 1 inch long in

its mouth when it was captured. Two sticklebacks {Eucalia incov-

stans) made 92 per cent of the food of a 6-inch brook trout taken

from Seven Springs pond, near Batavia, N. Y., August 31, 1926.

Dr. Juday (1907) found suckers in Colorado specimens of brook
trout. Embody and Gordon (1924) found sculpins {Coitus) in

the stomachs of brook trout from streams of Tompkins county,

N. Y.
The fish item of the brook trout is rather small, however, accord-

ing to Embody and Gordon (1924), who list fishes as 2.52 per cent

of the food. That minnows compete with trout for food is appar-

ent from the following data taken from specimens from Mill creek,

near Patchinsville, N. Y. (Steuben county), August 1, 1926:

Black-nosed dace {Rhinichfhys atronasus), 3 specimens, 2i/4 to

2V2 inches long. Midge larvae and pupae {Chironomidae) , 98.4

per cent. One water mite {Hydracarina) , 1.6 per cent.

Horned dace {t^emofiJtcs atromaculafus), 2 specimens, 2^4 to

2% inches long. Snails, 25 per cent ; land insects, 62.5 per cent

;

aquatic insects (nym])hs of Ephemerida), 2.5 i)er cent; grass

seeds, 10 per cent. A third specimen was nearly empty, having
eaten only a small mayfly n3'm])h {Ephemerida).
Brook trout {SalvelinMS fonfinolis), 3, 4, 8 inches long. Snails,

8.3 per cent; land insects, 42.6 per cent; aquatic insects, 49 ])er

cent (midge larvae, 8 per cent).

Brown trout {^alm<o fario), 2 specimens, 6^ {. and 7 inches.

Snails, 9 ])er cent; land insects, 30 per cent; aquatic insects, 59

])er cent (midge larvae, 12.5 ])er cent)
;
grass seeds, 2 per cent.

Rainbow trout {Sdlmo irideiis), 4 inches long. Land insects,

66 i)er cent; water insects, 29 per cent (midge larvae, 3 per cent)
;

grass seeds, 5 per cent.

Note that midge larvae {Chironomidue) were taken by blacU-

nosed dace and trout and that horned dace were feeding upon the

same type of surface food (insects) that trout were taking. The
grass seeds eaten by the fislies were ])robably mistaken for floating

insects.

The German Carp.— The distribution of the Gei'man carp in

the Genesee region is i-atlier general, occurring in suitable parts

of the Genesee river from Wellsville to Lake Ontario. It is estab-
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lished in the lower waters of some of the larger tributaries, siieh

as Dyke's creek (Allegany county), in Black creek (Monroe
county) and in the lakes, especially Conesus lake. Below Roch-

ester carp are abundant in the Genesee river during the spawning
season in June and at that time run up from Lake Ontario into

the marshes near the mouth of the river.

hi spite of this wide distribution, carp can hardly be called

abundant in the Genesee region. The greater part of the river i.s

not well suited to this fish, which thrives better in sluggish, weedy
waters than it does in streams having a swift current. Probably
for this reason carp are rare in that part of the river above Letch-

worth Park. Above this section they have been found in several

long, sluggish pools near Belvidere (Allegany county). As the

Genesee river becomes larger and less rapid, below Mt. Morris,

carp become moderately common. It is often said to be very
abundant in Conesus lake, though few have been taken by oper-

ators of a licensed carp seine at Lakeville.

There is a natural tendency to over estimate the abundance of

the carp. These fishes "school" in large numbers, especially at

the spawning season, and being in shallow water at that time are

often readily visible. The same number of fishes, when scattered

over a larger area, would give an observer a different impression

of the abundance of the species. The large, coarse-scaled red-

horse suckers which are common in the Genesee river are easily

confused with carp when seen in the water. Also, it is quite

probable, that the widespread agitation throughout the country
against carp may lead to exaggeration in particular cases.

The claim, that carp uproot aquatic vegetation and muddy the

water, seems to have little importance in this reigon. Carp are

bottom feeders and may both loosen the roots of water plants and
cause roiliness of the water. L. J. Cole (1904) points out that

carp may be nuisances in reservoirs by causing turbidity of the

water. The Genesee river is often muddy, as are most rivers

flowing through open, cultivated land, whether or not they contain

carp. Conesus lake does not show any appreciable amount of

carp damage in the matter of roily water or of destruction to

plant growth.

Persons sometimes make specific charges that carp eat other

fishes, and it is often stated that they destroy spawn and consume
food at the expense of better fishes. It is impossible for carp to

prey upon other fishes. The mouth is small and without teeth.

This point has been well demonstrated by Cole (1904), who states

that "the carp is obviously unadapted by structure for capturing

other fish for food."

Authorities do not deny, however, that carp may take spawn of

other fishes when occasion presents. Indeed, Cole found that

three stomachs out of thirty-three examined contained whitefish

spawn. However, only one egg was present in each of the three

stomachs and this author concludes that the amount of wiiitefish

spawn consumed is insignificant.
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It is the general opinion of autliorities tliat fishes of the bass

family (Centrarchidae) , which protect their nests, are able to suc-

cessfnlly defend them ag'ainst the carj), which is not a pugnacious
fish. Cole (1904) mentions the robbing- of a temporarily deserted

sunfish nest by a small perch {Perca flavescens), a log-perch

(Percina caprodes) and a minnow {Notroijis whipplii), but careful

study of this question by this worker brought no evideuce of this

kind against the carp. Carp may occasionally find and devour
spawn in searching over the bottom for other food, but the asser-

tion that they extensively seek out and eat spawn remains to be

proven.

The most tenable argument against carp in relation to other

fishes is that they compete for food. Tn connection with this

point it is important to study the food of both young aud adult

carp.

The stomachs of twelve* young carp (I'/s to 2% inches long)

taken from Casadaga creek (Chautauqua couuty, N. Y.) on

Julv 14, 1925, were examined :

Ao. o/

>S'/o//K/(7/.s-

in ic /licit

I'ood Ittnt^ Voni (lined

('ru.slacea 9

Ostracoda 7

Oladocera 7

Copepoda 2

Aquatic insects S

Diptera {adults) o

Diptera
(
larvae or pupae

)
a

Zygoptera
(
nytnphs ) 2

Pupae (urmidentified ) 1

Snails 4

Rotifera 1

Algae 2

Cladophora 1

Green algae (
unidentified) 1

A 4%-inch car]) from Cayuga lake (Tompkins county, N. Y.)

on October 6, 1926, contained nearly 1(30 i)er cent animal food,

including snails, midge larvae (Chirononiidae) ,
plankton crusta-

ceans {CJadocera, Copepodd), caddis larvae {Trichoptera) and
fragments of an unidentified insect. Bits of fine mud and numer-
ous unicellular plants {diatoms, desmids) indicated that some
food, at least, was from the bottom. Adults of the carp (Forbes
and Richardson, 1908) are ''omnivorous feeders, taking princi-

pally vegetable matter, but insect larvae, crustaceans and mollusks

and other small aquatic animals as well." They feed principally

at the bottom aud sort out snuill aninud life from the mud.
It is j)r(>l)abl(' that both young and adult carj) c()m))ete for food

with our game fishes. In tui-n, it is quite probable that young
car|) may sorvc as food t'oi- i)re(lac(M)ii.s game fishes, such as the

basses, pikes and Ihe pikcpci-ch.

I'll () f tlie cximiiiiiil ioMs \)\ hlmiiu'liiu' Moor
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ANNOTATED LIST OF FISHES OCCURRING IN THE GENESEE RIVER
DRAINAGE *

AciPENsEEiDAE Sturgcovs

Acipcnser fulvescens Rafinesqiie.—Lake Sturgeon. A Great Lakes species.

Reported (Mr. Chas. H. O'Doiiiiell of Muniford) to ascend lower Genesee river

verv rarely. This fish was formerly more common in Lake Ontario (Smith
1890, p. 185).

Lepisosteidae Gar Pikes

Lepisosteus osseus (Linnaeus).—Long-nosed gar pike, billfish. Common
in Lake Ontario (Evermann and Kendall, 1901). Doubtless enters the
mouth of the Genesee river, though none were seen.

Amiidae Boicfins

Amia colra Linnaeus.—Bowfin, dogfish, mudfish. Occurs in Lake Ontario
(Smith 1890, p. 213). Doubtless enters lower Genesee river in spring at

spawning season. Xone were seen.

Ameiuridae Ca tfish es

Ameiurus nehulosus (Le Sueur).—Common bullhead, horned pout. Locally
abundant. Lakes, ponds and sluggish streams. Thrives best in warm waters
where bottom is mud or muck and weeds are present. An excellent food fish.

Natural range has been increased by artificial i)lanting in numerous ponds
and reservoirs of the region. August 19. Silver lake, specimens up to 141/2

inches (2 lb.) common. Food of 17 from 10-14i/l> inches was 100% midge
larvae {Chironomvs plumosus) , taken from mud on bottom in lo to 30 feet

of water.
Ameivrns melas (Rafinesque).—Black bullhead. Rare. Our two speci-

mens are from warm streams: Genesee river l>elow dam at Belmont; and a

tributary of Black creek (Allegany Co.).

Xotiintfi fronts Rafinesque.—Stone-eat. Rare. Warm, shallow streams
with hard bottom. Rapids. Genesee river near Pennsylvania l>oundary;
near Belvidere (Allegany Co.); 2 miles north of Mt. Morris; Van Campoi
creek (Allegany Co.). A good bait for small-mouthed black bass, but rare.

SchUbeodes gyriniis (Mitchill).—Tadpole stone-cat. Recorded from the

Genesee river from below Gold (Potter Co.), Pennsylvania (Fowler, 1907).
Proljably occurs in our limits but is rare and was not taken.

Cat()Sto>[11)ae S'uckers

Cafostomus commersoniii (Lacepede).—Common sucker, white sucker,

mullet. Almndant. Streams and lakes. Warm or cold waters. The only
sucker common in trout streams of the region. A common food fish, es-

pecially in spring when it is caught on hook l>aited with angleworm. Flesli

good but bony. Small specimens are used as bait for pike and pikerel in the

lakes. June 18, Brimer brook (Allegany Co.), 2% inches. Food: mnd
containing diatoms and filaments of algae. August 4, Honeoye creek.

inches. Food: mud containing diatoms and a few midge larvae (Chirono-
iH idae )

.

H)ipcu1cUum vif/ricoiis (Le SiuMir).—Hog sucker, stone-roller sucker, hog
molly, black sucker. Abniulant. Warm, sliallow waters usually with swift

current and l>ottom of rubble or other hard material. Little used as food

fish due to small size and numerous bones. Young are good bait fish for

small-moutherl bass. July (1, Caneadea Creek, young (% inch). Food:
about 40 Crustacea (Chi/dorinae) which were 90% of the content. Midgs^

larvae (Chironomidae) made up the other o^/r. A wheel animalcule (Roti-

fera) and diatoms amounted to a trace. August 4, Honeoye creek, ly^
inches. Food: a small <|uantity of miid, containing a few diatoms.

* In the following annotated list the nomenclature has been largely based
upon that given by Professor Carl L. Hubbs in "A Check-List of the Fishes
of the Great Lakes and Tributary Waters."



58 Conservation Department

Erimijzon sucttia ohlonf/us (Mitehill).—Mullet, eliiilj sucker. Keeoidecl

from the Genesee river at Gold (Potter Co.), Pennsylvania (Fowler, 1907).

Also occurs in Lake Ontario tributaries. Xo specimens taken from the Xew
York State part of the Genesee drainage though it should occur there.

Moccostoma aureohim (Le Sueur).—Red-horse sucker, red-fin mullet. Com-
mon. Large warm streams. L'sually in pools with moderate to strong cur-

rent. The largest and most important sucker as food, reaching a weight of

about 5 lb. August 4, Honeoye creek, 9 inches. Food: mud containing fila-

ments of algae and many diatoms and the following animal matter: 8 midge
larvae (Chironoinklae) , 5 Crustacea (Cyclops).
Moxostoma lesueurii (Richardson).—Short-headed red-horse sucker, red-

fin mullet. Moderately comm(m. Large warm streams, often occurring with

the preceding species. As good a food fish as Moxostoma aureolum, but not

as large.

Cyprinidae Minnoios

Campostoma auoniahnn (Rafinesque).—Stone-roller, dough-belly. Common
in warm, shallow streams. Occasionally present in trout waters but rare

there. Commonly used as a bait minnow for the larger game fishes. June

29, Genesee river at Belmont, 3% inches. Food : mud containing diatoms.

July (), Caneadea Creek, 1% inches. Food: mud containing 2 midge larvae

(Ciiironomidae) which were 25% uf the food. The mud was very rich in

diatoms.
Hyhoffnathus nuchalis Agassiz. Silvery minnow. Rare. One specimen

taken in lower Black Creek (Monroe Co.).
Pimephales promelas Rafinesque.—Fathead minnow, l)lackhead minnow.

Rare. Ponds and sluggish streams of warm or rather cold water. Dykes
creek (Allegany Co.); Browning Spring Cove (Allegany Co.); Genesee river

near Belmont; pond near Pennsylvania line (Allegany Co.). June 22, spawn-
ing in the last named locality. A male 2ys inches long defended the eggs,

attached side by side, to the under side of a stick in water 8 inches deep.

Eggs 1/10 inches in diameter, round, opaque. Mass 4" x 1%"; contained ap-

proximately 700 eggs. Water temi)erature 67° F. Air 71° F. Food of one

1 9/1(1" specimen from this pond at this date was mud containing diatoms
and desmids.

Iljfhorhyiichus notatus (Rafinesque).—Blunt-nosed minnow. Common in

warm streams, ponds and lakes. Taken twice in brown trout stream in

limited numljers. A good bait minnow for basses and yellow perch. July 1.

Rockville reservoir (Allegany Co.) spawning. Male guarded eggs which
were in a mass, side by side, on the under side of an old milk can top in

shallow water. June 29, Genesee river at Belmont, X. Y. 2% inches. Foml:
contained a few filaments of algae and some diatoms.

Sonotilus atrornaculatus (Mitchill).—Horned dace, creek chub, chult.

Abundant in small streams. Less common in large, deep waters. Thrives
in trout waters and warm streams. Large individuals are easily caught on

worm, crawfish or artificial fly and are occasionally used for food. Smaller
ones are i)Oj)ular as bait minnows. Food of 7 specimens 1 % to 8 inches
long from streams of Genesee region July, June, August: Aquatic insects

31.4'/r, land insects 28.4',;, crawfish (1 stomach) 14.:^;;. Snails 7..S9r, grass
seeds (1 stomacli ) 2.8'';. vegetabh' debris (2 stomachs) I."). 7''//.

Clitioslotnus cloHf/atus (Kiitland).—Red-sided minnow. Locally conunon.
Pools and (piiet waters of small, cool streams, avoi<ls lM>th warm and very
cohl waters. Present in a few Inown trout streams. A very active minnow
feeding largely at tlie surface, even rising to artificial flies. Appears to l:e

an attractive Itail ininnnw. June 20, Fulmer \'allev stream (Allegany Co.).

Food: a huge adult tly ami fragments of auotlu-r winged insect. This fish

was a fenuile :i% inches long, nearly ready t(t sjiawn. The patches of red on

the sides were very brilliant.

Mtiri/inisciis itiari/ti ritd (Cope).— ]*earl minnow. Loi-ally eoninion. limiieJ
to small, cool, or cold stieams. I'ools of moderate or strong current.
Often present in trout waters, occurring in as cold waters as any otiier

minnow of tlie region. July 19, Wiscoy creek. 2% inches. Food: about
25 midge larvae (Chironomidac) , 3 adult midges (Chirotomidac) and a trace
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of diatoms. September 2, tributary of Black creek (Monroe Co.). 3 inches.

Stomach contained only fragments of vegetable debris.

yotetnigonus crysoleueas (Mitchill).—Golden shiner, roach. Locally com-

mon,—lakes and warm, weedy streams ( notably Black creek, Monroe Co. )

.

I'refers sluggish waters where plants are present. A choice bait for fishes

of the pike family in the lakes and an important natural food for these fishes.

Septeml>er 2, Black creek (Monroe Co.), 3 9/1(5 inches. Foo<l : algae

(tSpirogira) to the extent of 959^. The other o% consisted of one water
mite ( Hydracarin a)

.

Xotropis heterolepis Eigenmann and P^igenmann.—Black-nose shiner. Rare.
A single specimen from Dykes creek (Allegany Co.), June 21.

Notropis heterodon (Cope.)—Rare. A few small specimens were taken in

Black creek (Monroe Co.) among weed beds. Occurs in Lake Ontario (Ever-

mann and Kendall 1901), and could be expected in lower Genesee river.

September 2, Black creek (Monroe Co.), 1 3/10 inches. Food: small Crusta-

cea ( mostly Chydorinae )

.

Notropis delieiosus Girard.—Straw-colored minnow. Common in Genesej
river and large, warm tributaries. Strong to moderate current. An import-
ant food resource of small-mouthed black bass in the river. June 29, Genese '

river at Belm<mt (below dam) 21/4 inches. Food: mud containing diatoms,
and other small algae. July 0, Genesee river near Caneadea (Allegany Co.)

2% inches. Food: diatomaceous mud containing one midge larva {ChiroU'O-

midae) and a few fragments of green and blue-green algae.

Notropis hudsonius (DeWitt Clinton).—Spot-tailed minnow, "smelt." A
lake species. Occurs moderately commonly in lower Genesee river below
Rochester falls. L^sed for yellow perch bait near mouth of the river. Sc'ptem
ber (), Genesee river, % mile from mouth, IV2 inches. Food: plankton Crusta-

cea (fragments of about 15 Cladocera)

.

Notropis whipplii (Girard).—.Satin-fin minnow, silverfin. Common in

Conesus lake. Rather rare in the Genesee river and larger tributaries.

Stream specimens were from warm water with moderate current. A good
bait minnow though uncommon in the region. August .30, Canaseraga creek

3 1/10 inches. Food: rat-tailed maggot {Eristalis) and fragments of an adult
insect. This fish was collected from clean water just above entry of cannery
wastes.
Notropis gilherti (Jordan and Meek ) .—Rather rare. Genesee river and

larger, warm tributaries. LTsually found in moderate to sluggish current
over mud or sand bottom. July 22, Canaseraga creek near Dansville, 2 1 10

inches. Food: 2 midge larvae {Chironomidae) , fragments of 3 small insects

(1 (^oleoptera) and numerous diatoms.
Notropis cornutus (Mitchill).—Common shiner, red-fin. Abundant

throughout streams ]>ecoming less common in the lower waters of the Genesee
where it is replaced by the next species. Warm and sometimes cold waters,

being moderately common in some brown trout streams. Takes a smaJ bait

readily and large specimens will sometimes rise to an artificial fly. Ranks
high as a bait fish. A plentiful food supply for small-mouthed black bass

and pike-perch in the river. June 20, Fulmer Valley stream ( Allegany Co. )

,

4% inches. Food: 85% plant matter consisting of green algae, diatoms and
blue-gTeen algae; the 15% animal food was made up by a caddis worm
(Trichoptera) and a small fly { Diptera ) . June 24, Vandermark creek (Al-

legany Co.). Spawning was witnessed by Dr. G. C. Embody and Mr. W. J.

Hamilton, Jr. who took the following notes: Nest 1 foot in diameter, 2

inches deej), composed largely of gravel size of hickory nut and an occa-

sional stone size of an egg. Guarded by brilliantly colored male who
spawned with several females. The male wrapped its; tail over the caudal
j)eduncle of the female and the two anal openings were close together for a

fraction of a second. During this time the eggs were ejected and fertilized.

They fell between crevices of the stones and were immediately sought out by
Vdack-nosed dace, fantailed darters and red-sided minnows, who "stood < n
their heads" and wetlged down between the stones to reach the eggs. The



60 Conservation Department

male opposed this Imt w:is uiialile to keej) the numerous fishes away. A
larger male shiner drove the original one from the nest and took his place

for'^a few minutes after which the smaller one returned and spawned with

several more females. The water at the nest was 8 inches deep and its

temperature was 73° F.

Xotropis cornutus chri/socephahts ( IJafinesque) .—A well defined variety

of the preceding, having the scales before the dorsal fin much larger. Com
mon in the Genesee river for about 10 miles above Kochester falls and in

lower Black creek (^lonroe Co). A few specimens were taken at the moutli

of the river. All weie from warm waters.

Notropis atlieriiioidcs Kafinesque.—Kmerald minnow, slender minnow.
The distribution in the region is. similar to that of the preceding species.

Septeml)er 4. Genesee river near Henrietta, X. Y., 2 1H/1^'> inches. Food:

finely ground insect remains; at least one insect was an adult midge
(Chironomklae)

.

Notropis ruhrifrcnis (Cope).—Rosy-faced minnow. Closely allied to the

preceding species but frequents swifter streams. Common in the Genesee
river and its larger tributaries. Warm, shallow waters of strong current.

An imj)ortant food resource for small-mouthed black bass in shallow, rapid

j)arts of the river. July 0. Genesee river near Caneadea (Allegany Cv). I

.

2 15/10 inches. Food: IJOVr animal matter of which 2 young caddis larvae

(Trichoptera ) were 30%, 1 mayfly nymph (Ephemerida] was 20%, 2 adult

midges {Chironomidae) were 20%, one black fly larva (Simulium) was
20%. The vegetable matter, amounting to 10%, was green algae [i^pirogira]

.

RJiinichthi/s catm'acta-e (Cuv. and Val.).—Long-nosed dace. Moderately

common in shallow, rapid, warm streams. Taken only once in a brown trout

stream. Rapids or very swift water. July 2, Genesee river at Belmont.

278 inches. Food: a large quantity of green algae {Tlothrix) . July ti.

Genesee river near Caneadea, X. Y., 3 5/lG inches. Food: 10% insect food

consisting of mayfly nymphs {Ephemefida) , caddis-fly larvae (Trichoptera)

,

midge larvae (Chironomidae) and a trace of algae (^pirogira) . July 19.

Wiscoy creek (taken in slight milk pollution), Z^s inches. Food: 50%
pollution worms (TiiMfiHdae) . Several adult midges made up the other

50%. A few diatoms and fragments of filamentous algae were present.

Rhinichthgs atroiMsus (Mitchill).—Black-nosed dace. Abundant in small

creeks. Both warm and cold waters. Nearly always present in trout

streams. Avoids large streams and is very rare in the Genesee river even

in the more shallow j)arts. Inhabits rapids or pools with strong current.

Sometimes sold as a l)ait minnow. Brown trout feed to some extent upon
this fish. Food of (i specimens from streams of the Genesee system collected

(hiring June, July and August were: midge larvae (Vhironomidae) 70.8%.
mayfly larvae (2 stomachs) 10.(1%. adult insects. (2 stomachs) 5%, crustac.ni

(I stimiach) 1.0%f, water mites (1 stomach) 0.8%, diatoms and vegetable

debris (2 stomachs) 5%.
Noaomis higuttatiis ( Kiitland )

.—River clinb, hornyhead. Locally rather

common. Large warm streams. .Moderate cuirent. Genesee river al)out 10

miles south of Rochestei-; Black cieek (Monroe Co.). Appears to replace

tlie hf)rned dace (
ScniotilK.s al roitinculat uh ) in the large deep section of tlie

Genesee ri\er from neai' Axon to Kochestei'. Septemltei* 2, Black creek

(Monroe Co.), 3Vi» inclies. \'\hh\: fragments of about 10 small clams
(SpJiacrium '{)

.

Ej-(tg1()ssiitti in(i.i-illiii(iii(t ( Le Suenr).—Cut-li|ts minnow, nigger iluil).

^bxU'rately comrnoii in warm streams, preferring a moderate current and a

gra\el or rubble bottom. June 23, (Jenesee rixer iieai- l*ennsy)vania boumUiry.
Cnt-lips was seen on spawning nest. This was a i-onnded snuill mound of

pebliles 17 inches in diameter ami 5 inches (lee]» at the center. A male 4'^^-;

inclies long guaidcd the nest, occasionally adding a |>el»l)le. which he picked

lip and l)r«mght with his month. A few eggs (alM)ut a dozen) were found
on the u|)streani slope of the mound, adheiing l(K)sely to the gravel. 'I'hey

weie 3/32 inches in diameter and opaipie and llatteiu'd on one side. The watei-

tem|»eiatnre was 01)° !•'. and tlic air 71 l"\ 'I'lie pool where the nest was
located was 1 J) inches (U-cp with moderate cuiicnt. The liottom was gravel
covered liv alH.nt i'^ ineh ot line silt. Aii<:nst I. HoiH'ove creek (Monroe
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Co.). Food: a 3 incli lisli eoiitaiued 3 midge larvae {Ghiroiidmidae) and a
niiimte quantity of mud. A .li/i int'h individual fontaiiiod the claw of a
small crayfish (Camharus) in its intestine.

Cyprinus carpio Linnaeus.—German carp. An intri^duced fish. Locally

common in deep, sluggish parts of the Genesee river, the lower waters of

some of the largest tributaries and in the lakes. Very common in the lower
Genesee river in the spring when it runs from Lake Ontario to spawn.
Warm waters, especially among weeds. Not regarded by most persons as a
good food fish. Many anglers consider it destructive.

AXGULLLIDAE Eels

AnfjiiiUa rostrata ( Le Sueur).—Common eel. Present in Lake Ontario

( Evermann and Kendall 1901) and is occasionally taken in the Genesee river

near its moutli according to fishei'men. Occurs above Rochester falls Imt is

lare. (Mr. Edw. 8. Bush of Rochester has taken it alwut lU miles south of

the city.) Does not occur aljove Portageville falls. A good food fish though
rare in our region.

Clupeidae Herrings

Pomolohus pseudo-harengus (Wilson).—Alewife, sawbelly. Abundant in

liake Ontario. Enters the mouth of the Genesee river in spring to spawn
in great numbers. Young were found moderately common in the river near
its mouth on September 6. 1920. Dr. T. H. Beaii (Bean 1884) believes that

this fish was unintentionally introduced into Lake Ontario with fry of slr:id.

The alewife was first oliserved in the lake in 1873 according to this authority.

Dr. H. M. Smitli (Smith 1892) states that the alewife has little commercial
value as a food fish. Young individuals are used as bait in Lake Ontario.

COBEGONIDAE Whitefishes

Coregonus elupeaformis (Mitchill).—Common whitefish. Present in Hem-
lock lake; reported to occur in Silver lake. The one specimen from Hemlock
lake was taken on September 19, 1926, and is 7^/4 inches long. Much larger

ones are said to occur here, though they are seldom seen as they inhabit

deej) waters and do not take a l)ait readily. An excellent food fish but
unimportant here.

Lenoichihgs artedi (Le Sueur).—A colored plate by S. F. Denton, pub-

lished with Dr. T. H. Bean's report on the "Food and Game Fishes of Xew
"^Ork" (1901), bears the name "Cisco from Hemlock lake {Argyrosomus
artedi Le Sueur)". Some species of cisco iniiabit Hemlock lake according
to fishermen of the vicinity and on Se])teniber 19, 192(5, we oljserved -fishes

of this type jumjung at the surface of the lake but were unable to collect any
specimens.

Salmonidae ^Salmons

Halmo fario Linnaeus.—Brown trout, German brown tiout. An introduced

species. Locally common, Ijeing well estaldished in nearly all streams suit-

able for it. Requires cool waters (having a maximum temperature of not

over about 80° F. ) . The most common trout of the region. An excellent

food fish and game fish. Food of 10 individuals taken in the Genesee river

during June, July and August 1920 was: hind insects 43.17f, aquatic insects

37.8%, snails (3 stomachs) 4.2%, suckers {Catostomus commersonnii, 1

stomach) 4%, minnows (1 lihinichthys atronasus and 1 unidentifiable, 2

stomachs) SA'^/c, crawfish (1 stomach) 1.8%, grass seeds (3 stomaclis)

0.7%, unidentified 5%. These trout ranged from (i to 12. inches in length.

Salmo irideus Gibbons.—Rainbow trout. An introduced species. Locally

common. The temperature requirements are aliout the same as those of the

)>rown trout, though the rainljow will ])eiha]»s tolerate slightly warmer water
than the latter.

Rainbow trout have ])een introduced into many of the trout waters of the

region but do not mature and reproduce well in a stream unless it is

tril)utary to a large, cool body of water. In this region one of the best

rainl)ow streams is the Genesee river north of Belmont. Fish irom this water

have the Belmont dam to stop them in theii- downward migration after the

spawning run in the spring.



62 Conservation Department

All excellent game fish though not as good for food as our other two

stream trouts. The food of 5 specimens from 5 to 14 inches from the

Genesee river taken in June, July and August 1926 was: Aquatic insects

43%, land insects 'Sii'/f , snails (1 stomach) 117f> minnows (1 stomach) 6%,
algae (Cladophora, one stomach) 129*:, grass seeds (1 stomach) 'A%.

Crist iromer namaycush ( Walhaum )
.—Lake trout. One young specimen

was taken in Hemlock lake Septenil)er 19, 1920 where the fish is said to be

rather common, occurring in the deep waters where the temperature is low.

A lake trout weighing several pounds was caught by a fisherman in Conesus

lake in July, 1920, and the head of this fish was seen by Dr. G. C. Embody.
They are said to be unusual in this lake. An excellent food fish but unim-

I»ortant in the region.

Salrelinus fo)itinftlis (Mitchill.)—Brook trout, native trout. Locally com-

mon in streams suital)le for it (having a maximum temperature of not over

about 7')° ¥.). Was formerly aljundant throughout the region before cutting

ort" of the forests (Turner 1851, p. 375). It is now practically confined to

certain smaller streams, esj)ecially at the headwaters, as most large streams

are now too warm. Is considered the best of food and game fishes l>y most
anglers. The food of specimens from the Genesee region taken in June,

July and August 192(5 was: aquatic insects 48%, land insects 4(5%. snaJs

(1 'stomach) 4.1%, grass seeds (2 stomachs) 1.8%.

Umbkidab Mud Minnows

Umhra limi (Kirtland).—]Mud minnow. Locally common. Taken in warm
and rather cool tributaries of Black creek (Monroe Co.) September 2, 192(1.

Prefers sluggish, weedy waters with mud bottom. September 2, Black creek

(Monroe Co.)—Food: one 2,% inches long had eaten insect larvae and
small Crustacea. Another 2'^/^ inches long had taken a beetle larvae {Coleo-

ptera) and Crustacea.
EsciDAE Pikes

Esoic niger Le Sueur.—Chain pickerel, common pickerel. Locally common.
Iloneoye, Canadice and Hemlock lakes. Doubtless enters the Genesee river

through the outlets of these lakes but is reported rare by fishermen on the

river. Thrives l)est in warm, rather shallow^ weedy situations. A good food

and game fish. September 19, Hemlock lake. Food: a 15 inch jiickerel con-

tained a few small fish vertebrae. One 11% inches long had eaten a golden

shiner { Xofcinigonus cri/solcucas) about 2 inches long. A 5% incli fisii con-

tained a sunhsh { Eiipomolis (/ih])Os)is) about % inch in length.
Eso.v luciuti Linnaeus.—Great northein pike, **pickerel." Ijocally rommoii.

lnhal)its much the same type of water as the preceding species. Silver lake,

Conesus Lake, Clenesee river about 10 miles south of Ro(;hester, Black creek

(Monroe Co.). Kej)orted by fishermen north of Kochester to run uj) fr^nn

Lake Ontario to spawn in marshes along the lower liver. "There was n •

pickerel or pike above Genesee Falls, until ISIO when William W'adsworth
and some others caught pickerel in Ijake Ontario and other Lake fish and
put them into Conesus Lake." (Turner, 1851, ]). 375). August 17, Silver

lake. Food: a (>V^ inch jiike had eaten 2 yellow perch {Fcrca flarescens)

P/j inches long and a 12 inch fish contained only a dragon fly nymph (A)iax
Junius). September 4. I 92(i ; (ienesee river about 10 miles south of Rochester.

10% indies: Food: one b»g perch {Pcninu cu itrotlcs) 4% inches in U'nglh.

An excelh'nt f I and game fish lint all of the familv are destrnetive of

other fishes.

/v'.so./- ni(ts<juinon(/ij (Mitchell).—Muskalonge. An introduced species; has
In-eii planted in Honeoye and Conesus hikes. NO authentic records of speci-

nu'iis fidin Ihese lakes are a\ailable.

C V IMU NOIK ).\ TIDA K A' illijislics

I'uinhilus iliit iiIhiiiiis iik nonu ('t)peland and Jnidan.—Barred killifish,

fresh-watei- killy. Com n along the shores of Lake Ontario and probably
enters the month of the river. S|)ecimens obtained only from Black creek
(.Monroe Co.) a warm, sluggish stream. Used as bait for perch near the
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mouth of the river. September 2, Black creek (Monroe Co.), 1 5/16 inches.

Food: 70% Crustacea (mainly Hyalella knickerhockeri) and 309o midges

{Chironomidae)

.

Gaste^iosteiuae Sticklehacks

Euculia inconstans (Kirtland).—Brook stickleback. Locally common.
^^'eedy streams or ponds. Warm or cold waters; found sometimes in trout

waters if weeds are present. Browning Cove (Allegany Co.) ; Black creek and
triliutaries (Monroe Co.), September 2, Black creek (Monroe Co.), 1 9/10'

inclies. Food: 60% young aquatic insects {Ziigoptera, Chiroiiomidae) , 20%
Crustacea {Cyclops, Cladocera, Ostracoda

}
, 8% water mites (Hydracarinu)

,

12% snails {Mollusca)

.

Gasterosteiis aculeatus cuvieri (Girard).—Two-spined stickleback. Present

in Lake Ontario and enters the mouth of the Genesee river. A small speci-

men was taken among weed beds near the river mouth on September 6.

Pekcopsidae Trout Perches

Percopsis omisco-maycus (Walbaum).—Trout-perch. Moderately common
in rather large, warm streams. Prefers moderate current and mud or

ruljble bottom. June 29, Genesee river below Belmont dam, .3I/4 inches.

Food: Midge larvae {Chirotiomidae) . Crustacea {Cyclops), and adult fly

{Diptcra), and a black fly larva {Himulittm)

.

Centrarchidae SnnfisJies

Pomoris sparoides (Lace]>ede).—Calico bass, strawberry bass. Kecorded
from Lake Ontario "especially in bays, ponds, and bayous with grassy shores

connected with or adjacent to the lake" (Smith 1890). This author says it

"seems to be especially abundant in Iiondequoit Bay (]\Ionroe Cd)." Probably
enters the mouth of the Genesee river in limited numbers.

Amhloplites rupesfris (Kafinesque).—Rock bass, goggle-eye. Common in

the Genesee i-iver and largest tril)utaries and in the lakes and some ponds.

Tsually found in moderate or sluggish current, often among weeds. A good
food and game fish of the "]>an fish'' type. Four of the five specimens ex-

amined fiom this region contained only crawfish. These fish were from 5%
to 10 inches long and were collected in July, August and September, 1926.

An 8 inch rock bass from Silver lake August 17, 1926 contained 3 yellow

jterch. {Percn fiavescens) each about 1 V2 inches long and had also eaten a

fragment of a water plant {Valli^veria.)

.

hJupomotis gihhosus (Linnaeus).—Sunfish. "pumpkinseed." Common in the

lakes and in many ponds. Present in sluggish parts of the Genese? river and
in its largest tributaries but is rather rare in most streams. Common in

Black creek ( ]\Ionroe Co. ) in weedy places. Xot as useful a food fish as the

])receding species due to smaller size. September 2, Black creek (Monroe Co.).

3'/8 inches. Food: 13 midge larvae {Chironomidae) and one crustacean

(
Hyalella kvickerhockeri)

.

Micropterus dolomieu Lacepede.—Small-mouthed black bass. The com-
monest game fish of the region. Common in the Genesee river throughout
most of its course. The most southern record for the river was \Vensville

(Allegany Co.). Xo specimens were obtained below Rochester falls. Mcd-
eiately common in Conesus and Hemlock lakes. Rare in Silver and ap-

j)arently absent from Honeoye lake. Occurs rather commonly in large, warm
tributaries of the Genesee river. One of the gamiest of fishes. Maintains

itself well by natural spawning in the river. The food of 13 s])ecimens from
the Genesee region taken in July, August and September was: crayfish 56%.
aquatic insects 24.2%, minnows (1 stomach) 7.7%, sunfish (1 stomach,
Eupomotis (/ihhosus)7.7(fc' suckers (1 stomach, Hypentelium niyricmis) 3%
land insects (1 stomach) 1.4%. These bass were from 7^/4 to 121/4 inches ^ong.

July 6, Caneadea creek (Allegany Co.). A bass 1 inch long had eaten small

mayriy nymphs {Ephemerida) , midge larvae {Chironomidae), a small flv

{Ifipiei'a), and small Crustacea (Phyllopoda, Copepoda) . August 8, Honeoye
cieek. 4 bass from 2 to 4i/^ inches taken in water polluted V)y cannery waste,

had eaten numerous midge larvae {Chironomidae) . June 28, Genesee river
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iK-ar Belfast (Allegany Co.). Several schools of fry were seen. One 12 inch

female taken on this date contained eggs which were nearly ripe.

Aplites salmoides (Lacepede).—Large-mouthed black bass. Much less com-
mon than the preceding species. Warm waters. Locally common in many
weedy ])onds. Kather frequent in Honeoye, Hemlock, Conesus, and Silver

lakes, especially the first named. Rare in the Genesee river which does not
seem to be weedy enough for the fish. Moderately common in Black creek

( Monrc^e Co.). Nearly as fine a fish as the preceding species. July 4,

]\ockville reservoir (Allegany Co.). One specimen contained crawfish, one
contained cra\\'fish and a few minnow vertebrae, and one had eaten a horned
dace (S'emofilus otromactilatus) 3i/^ or 4 inches long. These bass were
about 12 inches in length.

Pbrcidae Perches

Stizostedion vitreiim (Mitchill).—Pike-perch, pike, wall-eyed ])ike. ]\fod-

erately common in the Genesee river from ]Mt. Morris to Rochester and in

some of the lakes. Has been introduced into the Genesee river above Portage-
ville falls and at the Belmont dam but is rare in the river above these falls.

Sj)ecimens were obtained at Silver lake, Conesus lake, Genesee river 2 miles
below Mt. ]\lorris, lower Black creek (Monroe Co.). Occurrence of this fish

was rei)orted also in Honeoye lake, in the Genesee Valley Power Co. reservoir
,

on Wiscoy creek and in lower Canaseraga creek. The pike-perch frequents
strong or moderate current in the river. It is more common in still waters
of lakes, however. Our specimens came from warm waters. It is a voracious
fish. Has excellent flesh and is popular with anglers. The food of 7 speci-

mens from 13 to 27 inches long from Conesus lake, Silver lake, and the
(Jenesee river in August was: young yellow perch {Perca flavescen^) 52.8%,
a(iuatic insects (2 stomachs) 18.8%, suckers (1 stomach) 14.2%, minnows (1

stomach) 14.2%.
Prrca flavescens (Mitchell).—Yellow Perch. Common in lakes and many

jionds. Absent in most streams except the largest. Warm waters. Speci-

mens were secured in : Silver lake, Conesus lake. Hemlock lake, Honeoye lake,

Black creek (Monroe Co.), Genesee river about 10 miles south of Rochester,
Genesee river near mouth. A very good food fish and has game qualities.

July 24, Hemlock lake, 8 inches. Food: 12 snails (Physa) , 12 crustaceans
(/Ii/nlella knickerhockeri) , 1 caddis worm {Trich optera) . 12 mayfly nymphs
(AmeJefiis) , and a fragment of vegetable debris. August 19, Silver lake.

Four lai-;^re perch from 10 to 11% inches long had eaten midge larvae and
pupae (Chironomus pJumosus) . These fish had been feeding at the bottom
in 1.") to 30 feet of water.

Percina capi'odes (Agassiz).—Log perch, "stone-roller." Large, warm,
streams of swift current and hard bottom, usually being found in the
shallow parts. Widely distributed but rare. Dykes creek (Allegany Co.).
\:u\ Campen creek (Allegany Co.), Genesee river (Letchworth Park, 2 miles
above Mt. ^Morris, 10 miles a])ove Rochester). September 4, Genesee river
about 10 miles south of Rochester. A large specimen 4% inches long (taken
from tlie stomach of a northern ])ike) contained 7 crustaceans (Gammarus)

,

.'{ cacblis larvae (Trichoptera) , 7 midge larvae (Chirouomidac) , and an uni-
tlentificd insect ]>upa.

Uddropfcrus' niaciilahis (Girard).—Black-sided darter. Widely distributed
ill the (ienesee river liut rather rare. Warm waters. I'sually found in

shallow, swift water where the l)ottom is rubl)le or bedroek. Ajqjarently
absi'iit in small streams. Genesee river: below Belmont dam. at Belvidere
(Alh'gany Co.), 2 miles above Mt, Morris, i/^ mile Inflow Mt. Morris, about
10 miles above Rochester. .Inly 7, near Mt. Morris, 1% inches. Food:
midge larvae {Chironomidac) and a small mayfly nymj)li (Ephemcrida)

.

liolcos-onia vi(/rum ( Kafinescpie) .—-lohnny darter. jNIoderately comnnm.
Warm stieams. Inhabits both swift an-d sluggish current and, unlike most
(hi Iters, is often taken oxer a liottom of mud. September 2. Bhick creek
(.\biiiroe Co.). 2-ys inches. Food: about 30 midge larvae (Chiroiioniid<ie}

.

Catonotus flahcllaris (Rafines<jue) .—Fan-taih'd darter. Common. Rapid,
shallow streams of warm or cold waters and hard bottom. Shows a prefer-
ence for smaller streams but occurs also in the CJenesee river, though rare



Biological Survey— Genesee River 65

below Portageville Falls. June 18, Brimer brook (Allegany Co.). 2 9/lt)

inches. Food: 3 small midge larvae [Chironomidae) . Fan-tailed darters
were taken with eggs at several places. June 25, Pliillips creek (Allegany
C!o. ) . There were about 400 eggs, fastened side by side to the under side ol a

Hat stone in shallow water where the current was moderate. The eggs
were spherical, 3/32 inches in diameter and the egg mass formed a round
patch on the stone. As the mass and its attachment were lifted from the
water some eggs hatched, possibly due to the warmth of the sun. The young
were i/4 inch long and had a ratlier small yolk sac. They were very active

and quickly sought shelter under stones. Due to dark spots on the body
they were inconspicuous when in the water. A male darter 2% inches long,

probably the parent, was found under the stone which bore the eggs. The
water temperature was 08° F. June 22, Cryder creek (Allegany Co.). Egg
mass about 2 days from hatching and male taken under stone in swift, shallow
water. Water 00° F. July 0, Angelica Genesee—2 (Allegany Co.). Egg
mass (hatching) and male found under stone in shallow water. Water 76'°

F.

Etheostoma hlennioides Rafinesque.—Green-sided darter. Genesee river and
some of largest tributaries as Black creek (Monroe Co.), Honeoye creek
(Monroe Co.). Warm waters. Rapids or swift shallow water with hard
Ijottom. Moderately common in the Genesee river from Belmont to Black
creek ( Monroe Co. ) . June 29, Genesee river below Belmont dam. 2 inches.

Food: 3 midge larvae [Ghironomidae) and 1 crustacean {Ostracoda) , Con-
tained a trace of vegetable matter (diatoms).

SciAENiDAE Drum-fishes

Aplodinotus grunniens (Rafinesque) .—Sheepshead, fresh water drum. One
specijuen was said to have been caught from the dock of the Oak Hill Boat
CIul) (Rochester). It is possible for some Great Lakes species to enter the

river via the Erie canal.

CoTTiDAE Sculpins

Cottiis hairdii (Rafinesque).—Sculjjin, Miller's Thumb, Blob. Moderately
small shallow, swift streams witli ruljble or rock Iwttoni. Occurs in warm
or cold waters but seems to avoid large waters such as the Genesee river.

June 18, Brimer brook (Allegany Co.). 1% inches. Food: 2 yomig caddis

worms and their cases (Trichoptera) , a mayfly nymph (Ephemerida) , and a
small amount of filamentous algae and diatoms. July 6, Tributuary of

(Janeadea creek (Allegany Co.), 2% inches. .Food: 2 mayfly nymphs
{('hiroteuetes, Heptagenia) , 3 midge larvae (Chironomidae), and a small
fiagment of algae. June 20, Nigger spi'ing (Allegany Co.) Messrs. F. B.

Smith and P. E. Hering found a s('ul})in with its egg mass. The eggs were
splierical, Vs inch in diameter and yellow. They were in a grape-like mass of

approximately 200 eggs, attached to the under side of a stone. A 3^ inch

fish ft)und with them was probablv the male parent. The water temperature
was 48° F.

Urmiidea gracnlis riscosa ( Haldeman )
.—Miller's Thumb. Recorded from

tlie Genesee river at Gold (Potter Co.), Pennsylvania, (Fowler 1907). Should
occur in the Genesee drainage within New York State though not taken
this season. Probablv represents the species now known as Coitus cognatus
Richardson in Hubl)s' check-list (Rubles 1920).
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V. Vegetation of Silver Lake and Conesus Lake

By W. C. MUENSCHER,

Assistant Professor of Botany, Cornell University

The writer and Mr. P. R. Burkholder visited Silver lake in the

latter part of August and Conesus lake in early September, 1926,

for the purpose of making- a study of the plant life of these lakes

as a i)art of the biological survey of the Genesee river system.

The time available, about two weeks, was altogether too short to

investigate all the ])roblems of plant life that might have a bearing

upon the fish i)opulation of these lakes. During the time that was
spent at these lakes data were obtained respecting (1) the dis-

tribution of the larger aquatic plants in both lakes, (2) the distri-

bution of the bottom fauna and flora in both lakes, (3) the quan-
tity and vertical distribution of the plankton in Silver lake,

(4) the transparency of the water of Silver lake.

Silver Lake.— Silver lake, in Wyoming county, lies in a shallow

valley witli very gradual slopes. The surrounding hills rise only

a few hundred feet above the lake, which is 1,'V)G feet above sea

level. The lake is about three miles long and about three-fourths

of a mile wide in the widest place. Its shores are mostly stony
or gravelly, except that at the north and south ends, where swamps
occur, the shore and bottom are muddy. The lake is fed by
S|)rings. A small inlet and the outlet of Silver lake both occur
at the nortli end.

The lake is shallow and the fiat bottom is mostly about 25-35
feet deej). Tiu' deepest bottom found in the lake (Fig. 9) was
37 feet. The transparency of the water in Silver lake is low as

compared with Conesns hike and may be termed "brown water."
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A white disc 10 cm. in diameter lowered into the water at noon,

August 26, 1926, disappeared from view 16 feet below the surface.

On account of its shallowness and the low transparency of the

water, Silver lake shows no stratification in its plankton life.

Rooted plants occur only in the shallow water near the shore and
at the ends of the lake; none were observed below the 15-foot

depth.

Vegetation of Silver Lake.*— The largest beds of water weeds

occur at the south end of the lake and at the north end, including

the inlet and outlet streams. The vegetation along the east and
west shores of the lake is very sparse except for a few beds of

'Sveeds" in the small coves along the west shore. The most com-

mon plant in Silver lake is eelgrass {VaUisneria americana)

.

Several species of pondweeds {Potamogefon) are also abundant
and form the bulk of the vegetation in many places. Stonewort

{Chara sp.) is very common and sometimes occurs in pure stands

over extensive areas. The map (Fig. 9) indicates the character

of bottom in the vegetation zone and shows the location of the

most extensive beds of weeds found in Silver lake.

Plankton.— Quantitative estimations of net plankton and nanno-

])lankton were made at three depths in Silver lake, namely, 1-10,

10-20, and 20-30 foot strata. The usual methods of obtaining

and estimating them were employed.
In the net plankton no striking differences were noted in the

plants of the different depths (Table 6). The most abundant
plants found were diatoms, AsterioneUa sp. predominating. The
blue-green algae were well represented. A "bloom" composed of

RivuJaria, Aiiahaena, and Aplumocapsa almost completely covered

the surface of the lake during the latter part of August. The
number of animals found in the net plankton was low. In the

case of protozoa, with the exce])tion of Ceratium, the figures prob-

ably do not represent a true value because it was not possible to

make these counts at the time the plants were counted. The
enumeration of undetermined animals, practically all protozoa,

at the time shows that there were large numbers of individuals

present. By comparison with the net plankton the nannoplankton
values are low.

* For a complete list of the larmier ]ilaiits orowino- in Silver lake and
Conesns lake, see Appendix \\\.
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Fig. 9 of Silver Lake showing depth, character of shore, and location

of the larger weed beds.
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Table 6.—ENUifERATiON ob^ Plankton Organisms Obtained from Silver
Lake, August 26, 1926

Phytoplankton recorded in number of organisms per litre.

Zooplankton recorded in number of organisms per cubic meter.

Net Plankton

1-20 ft.

depth
10-20 ft.

depth
20-30 ft.

depth

Nannoplankton

1-10 ft.

depth
10-20 ft.

depth
20-30 ft.

depth

Phytoplankton

:

Diatoms (mostly Asterionella),
Blue-green Algae
Anabaena
Aphanocapsa
Chroococcus
Coelosphaerium. . . :

Gomphosphaeria
Oscillatoria

Green Algae
Staurastrum
Pediastrum
Unicellular species

Zooplankton

:

Protozoa
Ceratium
Mallomonas
Undetermined

Rot ifera

Polyarthra
Rattulus
Asplanchna
Conochilus

Cladocera
Bosmina
Daphnia

Copepods
Cyclops
Nauplii
Diaptomus

Undetermined

2,597

1,240
558

310
279
31

517

279

93,000

880

1,653
558
248
124
186

556

""i24

155,000

500
167
167
167

333
167

167
,167

500

500

7,648

1,488
775

"
'34i

" "62

1,271
31
181

372,000

1,000

167
333

333
667

155,000

333

248! 666

832
167

93,000

115,600

57,800

2.3! 666

34,000

'l7'6o6

500

51,000

41,000

"46; 800

1.32,000

'i7!6o6

" " 167

71,300

43,200

37^006

15,500

217,000

Bottom Fauna.— A number of samples of mud were taken

from various depths ranging* from 10 to 30 feet deep where it was

found that the bullheads were feeding at the time. The samples

were taken with a mud sampler from near the north end and also

from near the middle of the lake. The mud was washed to ascer-

tain the kinds of macroscopic animals inhabiting the lake bottom.*

In the soft mud between the 15 and 30-foot depths the most

abundant organisms were midge larvae, Chironomidae. Chirono-

moiis plumosus Avas the most common species, occurring in largest

numbers at the 25-foot depth. Tanypus sp. was next in abun-

dance. Some small bivalve clams were also found. One of the

Neuroptera, Sialis sp., was found but rarel3^

Conesus Lake.— Conesus lake, in Livingston county, lies in a

shallow, north-south valley which has gradual slopes. The lake

is 818 feet above sea level. Its length is about nine miles and its

greatest width is about one mile. Near its center two streams,

* The writer is indebted to J. R. Greeley for the identification of these

animals.
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entering op])osite each other, have built out large deltas, Long
point and MePherson ])oint, which have nearly divided the lake.

The sides of the lake are stee]) and the bottom fairly flat. A
broad, sandy shoal extends into the lake for over one-half mile

from the north end. In general the lake is shallow; most of the

bottom is probably between 35 and 40 feet deep. The greatest

depth observed was 61 feet. The lake is fed by springs and several

small streams, the largest of which is Conesus inlet, entering at

the southwest corner. It is drained into the Genesee river by
Conesus creek which leaves the lake from the northwest corner.

Records from Soundings in Conesus Lake.^— Soundings were
made along five transects or lines across Conesus lake. The tran-

sects are numbered I to V, from north to south, and the stations

along each transect are numbered consecutively from west to east

(Fig. 10).

With the aid of a bottom sampler and trawl, records were
obtained of the depth, nature of bottom, animal life present, and
plant life present for each of the 38 stations where soundings were
made (App. VI).
The data from the soundings made along transect IV and V

illustrate the general condition of the lake bottom. The rooted
aquatic plants are limited to the water, which is about 15 feet or

less in depth, the most profuse growth appearing in the 6-15 foot

depth. The shallow bottom near the shore (1-5 feet) is often

very bare of plants. The 15-foot depth is reached but a short

distance from the shore, except in some of the coves. As a result,

most of the beds of ^'weeds'' are very narrow. The deeper water
contains no rooted aquatics but the bottom mud, 30-45 foot depths,

is very rich in bloodworms— Chironomus and Sayoniya sp.- being
very common at the 40-foot depth.

Vegetation of Conesus Lake.— The largest beds of weeds in

Conesus lake occur at the south end, especially in and near the

inlet and in the coves along the east side (Fig. 10). This is con-

ceded to be one of the best spawning grounds for fish. Most of

the weed beds contain several species, among which Potamogetons
])redominate. Chara and Vallisneria sometimes occur in i)ui'e

stands over extensive areas.

^ The present studies on Coiu'sus lake are siipplcinciital to those made by
E. A. Birge and Clianeey .Tiiday for this lake in 1911-12. See, A Limnolooieal
Study of tlie i<inger 'Lakes * of Xew York. T. S. IJull. of the Bur. of

Fisheries, Vol. 32, 1!)12.

2 Identifieations bv A. O. .Tohannsen.
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Fig. 10.— Map of Conesus Lake showing character of shore, the location of
the larger weed beds, and the places where soundings were made.
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Appendix I.— Blank Forms Used in the Field

Xew York Coxservahion Department

Stream Survi.y

Name Date

Tributary to Length River System

Town .County Authority

REGION
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Appendix II

Allotments of Fry and Fixgeklings in the Genesee System 1917—1925

County and Species
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Table 3.

—

Chemical Analyses of Wolf Creek Waters

Pollution:— Salt at Silver Springs; Sewage at Castile.

(A) Investigation of dissolv-
ed oxygen, etc.

Remarks

Date:— July 30

Temper.\ture of
Water, Degrees

Fahr.

Entering Silver Springs
Lv. Silver Springs and salt lake
Tributary stream No. 6, larg-

est tributary
After confluence with No. 6,

1 mile from S. P
In Castile
Leaving Castile
Steep slope, 1 m. from Genesee

55.4
74.3

59.0

70.9
69.4
71.8
69.8

Cent.

13.0
23.5

15.0

21.6
20.8
22.1
21.0

Dissolved
Oxygen

Parts
per

million

9.4
8.2
4.1
9.9

Per cent
of satu-
ration

67.0
79.0

88.5

111.0
93.6
47.4
113.6

Methyl
orange

alkalinity
p.p.m.
calcium

carbonate

161.0
76.5

148.0

115.0
96.0
104.0
114.0

Carbon
dioxide
parts
per

million

nil

2.0

nil

nil

10.1
nil

pH.

7.5
8.6

7.9

8.6

7.3
8.9

(B) Investigation of salt content.
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Table 5.

—

Chemical Anaja'ses of Caledonia Hatchery Waters
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Appendix IV— Continued

animals
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Appendix VI

Data from Soundings in Conesus Lake, N. Y., September 1-3, 192G

Transect
number

Station
number
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Appendix VI — Continued

85

Transect
number
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Appendix VII

List of the Larger Plants in Sn.vEu Lake and Conesus Lake, N. Y.

S ^ observed in Silver Lake.

C = observed Conesus Lake.
* = predominating species.

S C *Chara sp. — Stonewort.

C Nitella sp.— '' Grass."

S C Fontinalis Lescurii Sulliv.— Moss.

C Eqiiisetum limosum L.— Swamp Horsetail.

S C Typha angustifolia L.— Narrow-leaved Cat-tail.

C Typha latifolia L.— Broad-leaved Cat-tail.

S C Sparganium eurocarpum Engelm.— Bur-reed.

C Sparganium chlorocarpum Rydb.— Bur-reed.

C Potamogeton americanus C. and S. var. novaeboracensis

(Morong) Benn.— Pondweed.
S C *Potamogeton amplifolius Tuckerm.
S C *Potamogeton compressus L. (P. zosterifolius Schum.)

S C *Potamogeton crispus L.

S C Potamogeton epihydrus Raf. var. cayugensis (Wiegand) Benn.

S C Potamogeton foliosus Raf.

S C Potamogeton gramineus L. var. graminifolius Fries.

C Potamogeton natans L.

S C *Potamogeton pectinatus L.

S C *Potamogeton Richardsonii (Benn.) Rydlx
S C *Najas flexilis (Willd.) Rostk. and Schmidt.— Naiad.

S C Sagittaria latifolia Willd.— Arrow-head.

S C Sagittaria heterophylla Pursh.— Arrow-head.

S C *Elodea canadensis Michx.— Water-weed.

S C *Vallisneria americana Michx — Eel-grass.

S C Scirpus americanus Pers.— Rush.

S C Scirpus occidentalis (Wats.) Chase — Bulrush.

C Scirpus validus Vahl.— Bulrush.

C Peltandra virginica (L.) Kunth.
S C Lemna minor L.— Duckweed.
C Lemna trisulca L.— Duckweed.

S C Spirodela polyrhiza (L.) Schleid.— Duckweed.
C Pontederia cordata L.— Pickerel Weed.

S C *Heteranthera du])ia (Jacq.) MacM.— Mud Plantain.

S C *C'eratophyllum dcmersum L.— Hornwort.
S C Nymphozanthus variegatus (Engelm.) Fernald (Nym])haea

variegata) — Yellow Water-lily.

S C Nymphaea odorata Ait. (Castalia odorata) — White Water-
lily.

S C *Myriophyllum exalbescens Fernald (M. spicatum) Water
Milfoil.

C Utricularia vulgaris L. var. americana — Bladderwort.

S C Bidens Beckii Torr.— Water Marigold.

Note: Specimens of these plants are preserved in the herbarium at Cor-

nell Universitv.
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Appendix VIII

Salt Plants of Wolf Creek

BY W. C. MUENSCHEK

Due to the waste from the Remington Salt Factory at Silver

Springs, the vegetation of AVolf creek and the marshy ground
near its shores contains several species of plants which are char-

acteristic of the salt marshes and ponds along the Atlantic coast.

The salt waste enters Wolf creek at Silver Springs, and its effect

upon the vegetation is noticeable for several miles, at least to below
Castile. The following salt plants were observed August 30, 1926

:

1. Ruppia maritima L. This plant was found growing in Wolf
creek in several places between Silver Springs and Castile.

2. Juncus gerardii Loisel. The black grass of the Atlantic

coast covered extensive areas which had been soaked with salt

water. It was especially common along the edge of a pond and
on some swampy ground just below the salt factory.

3. Spartina patens (Ait.) Muhl. This grass, which with the

preceding species, forms the bulk of the ''wild hay" of the salt

marshes of the Atlantic coast, apparentlj^ has never been reported

so far inland. The only records for this species in New York
State are from the shores of Long Island and the vicinity of

New York City. It was found on the low, swampy ground below
the salt factory at Silver Springs, where it formed dense mats over

considerable areas. In some places it produced a pure stand,

but around the edges of the dense mats it was also associated with

Juncus gerardii.

4. Salicornia europaea L. Was found growing in several places

about the margin of salt water pools and along the low ground,
which is sometimes covered by the water from Wolf creek, just

below the salt factory. On several small mud bars this species

was the only plant present.

5. Chenopodium glaucum L. This species is not restricted to

saline habitats, but it was common about the salt factory at Silver

Springs. It was growing in profusion in one locality between
the salt factory and a pond where the soil was so salty that its

surface was almost covered with crystals of sodium chloride.

Except for the presence of this species the ground was bare.

6. Polygonum avicuhtre L. This widely distributed species,

which is usually not associated with a saline habitat was found in

situations similar to the one in which Chenopodium glaucum was
growing. In several places it was the only plant growing in soil

which was apparently soaked with salt water.

7. Enferomorpha intestinalis (L.) Grev., was the only macro-
scopic marine alga observed in Wolf creek. This species was very
abundant in a number of places, some of which were over three

miles from the source where the salt water enters AVolf creek.

Actinasfrum, hanfsschii Lagerh. Green alga in salt water about
salt factory.

Spiridina subsalsa Oersted. Blue-green alga among Oscillatoria

sp. in Mill pond, Wolf creek.
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Appendix IX

Stocking List to Acco:mpany Map 1

Albion, Brockport and Rochester quadrangles

Stream and tributary

number
Mileage available

for stocking

Stocking policy

per mile

Genesee River

Ontario-East-G. 14...
Red creek and tributaries

Red creek G. 1-3

Ontario-West-G. 1-12

Little Black creek and tribu-

taries

Black creek

Byron pond
1-3

4

1-2

Blue pond
1 (inlet)

5-27

28 (Spring creek)

.

1-5

6
Fuller's pond

.

1 (inlet) . . .

7-9

29
30 (Bigelow creek)

1

Godfrey's pond.

Horseshoe lake.

31-33
Black creek G. 1-2

Allen creek flower Oatka)

,

1-2

()

8 (Oatka creek)

23
Dry or small

.

Warm
Small
Dry or small.

Warm, dry or small

21 (lower)

6-7 acres

Small or warm ....

0.2 mile (below Blue
pond)

Dry
18 acres (posted) . .

5 miles

Dry, warm or small

6 miles

Dry or small

0.3 mile

1 acre

1.5 miles

Dry or small

Small
Warm
Small
4 acres

6-7 acres.

Small
Dry .

2.5 miles, Scottsville

to Garbutts
2 miles, Wheatland to

Twin Bridges

6 miles, INlumford to

Fort Hill

Small
Small

Warm

.

Small

.

Sm. B., Pp.
None.
None.
None.
None.

None.
Lm. B., Bg. S., C., Y. P.

Lm. B., Bg. 8., C., Y. P.

None.

540 B. T. +
None.
(S. T., B. T.) None.
300 S. T.+
None.
300 B. T.+
None.
200 B. T.+
1,000 S.T.+
200 S. T.+
None.
None.
None.
None.
Lm. B., Y. P., Bg. S.,

Co. B.

Lm. B., Bg. S., Y. P., C,
Co. B.

None.
None.

2,000B. T.+

1,500B. T.+

1,000 B.T.+
None.
None.
None.
None.
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Appendix X
Stocking List to Accompany Map 2

Batavia, Caledonia, Honeoye and Canandaigua quadrangles

Stream and tributary

number
Mileage available

for stocking

Stocking policy

per mile

Genesee River

Red creek G. 4
Honeoye creek

1-23
Mud pond
Round pond
Long pond

24-27
28 (Gates creek)

1-8
29-34 (Hemlock outlet)

Canadice outlet

Hemlock lake

1-9
35-46

47 (Mill creek)

1-15
48-49
Honeoye lake

1-6 and 11-17

Honeoye G. 1-5

Conesus creek
1-5

Conesus lake

1-20
Conesus G. 1-4

Fall brook
Fall brook G. 1-4

Tributaries of Genesee West
Seven Springs pond . .

Black creek

3^45
Allen creek

3

4 (Caledonia creek) . .

5-7 (Mud creek)

8 (Oatka creek)

1-11

12 (Pearl creek) . . .

1-6
13-48

38 miles

Dry
5 miles, Rush to

mouth
7 miles, Honeoye

Falls to Rush . . .

Warm, dry or small

. 75 acre

3 acres

2 acres

Dry
5 miles

Dry or warm
Drj' or warm
Warm
1 square mile

Dry
Dry or warm . . .

4 miles (lower) . .

Dry
Dry
2 . 5 square miles

.

Dry
Small
Polluted, small . .

Warm
3 square miles

.

Dry
Dry or small.

.

Dry
Dry

2 . 5 acres (posted)

.

Dry, warm or small

2 miles

0.3 mile (r. r. bridge

to mouth)
3.5 miles (posted).. . .

Small or warm
4 miles, LeRoy to

Roanoke
9 miles, Roanoke to

Pearl creek

Dry or small

3 miles

Dry
Dry, warm or small . .

Sm. B.

None.

Pp.

Sm. B.

None.
Bg. S.

Lm. B., Bg. S., C.

Lm. B., Bg. S., C.

None.
250 B. T.+
None.
None.
None.
Municipal water supply
no stocking desired.

None.
None.
270 B. T.+
None.
None.
Lm. B., Bg. S., Y. P.

None.
None.
None.
None.
Pp., Sm. B., Y. P.

None.
None.
None.
None.

(S. T.) None.

None.
1,000 B.T.+

300B. T.+
None,
None.

Lm. B., Bg. S.

Sm. B.
None.
400 B. T.+
None.
None.
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Appendix X — Continued

Stream and tributary

number
Mileage available

for stocking
Stocking policy

per mile

Genesee River— (Cont'd)

Allen creek G. 1 (Dugan's
brook)

1

Spring run
2-3

4
Marl pond

Allen creek G. 2-4

Allen creek G. 5 (Macy brook)

1 (Yopp brook)

Allen creek G. 6

Allen creek G. 7-21

Beards creek and tributaries. . .

Silver lake inlet

4 miles

Dry
0.25 mile

Dry or small .

.

1 . 5 miles

15 acres

Dry or small . .

3 miles

2.5 miles

2.5 miles

Warm or small

Warm or dry

.

Warm

400 S. T.+
None.
1,500 S. T.

None.
1,500 S.T.
Lm. B., Bg.
None.
300 S. T.+
200 S. T.+
1,000 B.T.
None.
None.
None.
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Appendix XI

Stocking List to Acco:s[pany Map 3.

Arcade, Portage, Nunda, Wayland and Naples quadrangles

Stream and tributary

number
Mileage available

for stocking

Stocking policy

per mile

Genesee River

Honeoye creek

46 (Mill creek or Derby Hol-

low)
16-17

Honeoye lake

1-2; 7-8

9
1-3

10 (Honeoj^e inlet)

1-16

17
18-20

11

Canadice outlet

5-6...
Canadice lake

1-4

5 (Canadice inlet).. .

1-3

Hemlock lake

7 (Springwater creek)

(Hemlock inlet

)

I (Reynolds gulf)

1

2

Spring run
1

2-3

4
1-5

5-9

10
1-2

II (Pokamoonshine) . . . .

(Gulf brook)
12-13

Conesus lake

9

10 (Conesus inlet)

1-8; 11-13
Canaseraga creek

1 (Buck creek)-2

3 (Keshaqua) and tributaries
4-8

31 miles.

2 miles

Small
Data to be supplied.

Dry
2 miles

Dry
7 miles

Dry or warm
1 .5 miles

Small
Dry
Warm
Dry
Municipal water sup

ply, Rochester. . .

Small or dry
Small
Dry
Municipal water sup-

ply, Rochester. .

6 miles

1 .5 miles

Dry
Upper, dry; lower,

mile

. 5 mile

1 mile

Small or dry
4 . 5 miles

Dry
Dry, small or warm

.

2 miles

Dry
1 mile (lower)

Warm and small

1.5 square miles

Dry
Warm and small ....

Dry
3 miles (Rosses to

source, remainder
warm)

Dry
Warm
Small or dry

Pp., natural spawning of

Sm. B. adequate.

270 B. T.+
None.

None.
700 S. T.

None.
400R.T.+
None.
600 R. T.

None.
None.
None.
None.

Stocking not desired.

None.
None.
None.

Stocking not desired.

360 R. T.+

630 R. T.+
None.

700 R. T.

350 R. T.

350 R. T.

None.
135 R
None.
None.
600 R
None.
360 S.

T.+

T.+

None.
Sm. B.

None.
None.
None.

Pp., Bg. S., C.

540 S.

None.
None.
None.

T.+
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Appendix XI — Continued

Stream and tributary

number
Mileage available

for stocking
Stocking policy

per mile

Genesee River—(Cont'd)

Canaseraga creek—(Cont'd)

9 Bradner creek

1-7

10-17
18 Mud Run

1

1

1

2-3
2-11

19-21

22 Mill creek

1 Carne}^ Hollow brook
1. . .

."

2
1-3

3

1

Spring run

4
2

1-2.'^:''::;;::^':"

3

4
1

5-6

7
8-12
13

14 (Spring pond)
23-24 and tributaries. . . .

25 Stony brook
1

2

3

1

2
1

3

1

26-27
28 Sugar creek

1-9

2 miles, above dam . .

2 acres, Bradner creek

pond
6 miles, below dam . .

Dry
Dry
Mostly dry
2 miles

2 miles

0.2 mile

Dry
Dry
Dry
5 miles, below dam at

Patchinville

2 miles, above dam at

Patchinville

4.5 miles

Dry
2 miles

Small, dry or warm
1 mile
Dry
150 yards

Dry
0.75 mile...

Small
Dry
0.75 mile...

Small
Dry
1 mile

Small or dry
0.75 mile...

3 . 5 acres . . .

Dry
2 miles

Dry
2 miles

2 miles

. 5 mile ....

. 5 mile ....

. 5 mile

. 5 mile ....

0.25 mile...

Warm
S miles

l)rv or wartii

360 S. T.4-

None.
300 B.

None.
None.
None.
180 B.

500 B.

250 B.

None.
None.
None.

350 B. T.+

T.+

T.+

T.

350 S
500 S
None,
150 S
None.
700 S. T
None.
Natural

quate.

None.
450 B
None.
None.
450 B. T.

None.
None.
250 B. T.

None.
200 S. T.+
1,000 S.T.+
None.
lOOB. T.+
None.
100 B. T.+
100 B. T.+

spawning ade-

100 B
100 B,

100 B
100 B
100 B.

None.
135 B,

None.

T.

T.

T.

T.

T.

T.+
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Appendix XI — Continued

Stream and tributary

number
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Appendix XI — Continued

Stream and tributary

number
Mileage available

for stocking
Stocking policy

per mile

Genesee River—(Cont'd)

Wiscoy creek—(Cont'd)

1

2
1

3-6
7

1-3

Spring run

Spring run

Spring run

Spring run

Spring run

8
9

1

Spring run

10-11

12

1

2

13

14 (Smith creek) . .

.

1

2
3

4

15
1-2

16

17
18-19

4 (Spencer brook) . . .

.

5 (Emery brook)

6 (Bush Brook)
1-2

7 (Spring brook)

1

8 (Trout brook)

1

2

1

3

4

1

5-6

. 5 mile

. 5 mile

Small
Small
2 miles

Small or dry
0.5 mile (300 yards

above No. 7)

0.2 mile (600 yards

above No. 7)

. 3 mile (| mile above
No. 7)

. 2 mile ( 1 mile above
No. 7)

0.2 mile (below dam
at Lamont)

Dry
1 mile

Warm
0.3 mile (1.5 mile

above Lamont) ....

Dry at mouth
1 .5 miles

1 mile

0.25 mile

2 . 5 miles

3 miles

. 5 mile

Warm
. 5 mile

. 5 mile

1 . 5 miles (upper, dry)

Dry
Dry
1 mile

Small
3 miles

Dry
1 mile

Small
1 . 5 miles

0.25 mile

5 miles

1 mile

1 .5 miles

Warm
0.75 mile

2.5 miles

. 5 mile

Dry

500 B. T.

500 B. T.
None.
None.
750 B. T.

None.

900 B. T.

900 B. T.

900 B. T.

900 B. T.

900 B. T.

None.
1,200 B.T.
None.

900 B.

None.
540 B.

900 B.

900 B.

400 B.

360 S.

1,300
None.
900 S.

900 S.

2,000
None.
None.
900 S.

None.
270 B,

None.
1,300
None.
200 S.

700 S.

1,200
360 S.

360 S.

None.
900 S.

375 S.

270 S.

None.

T.+
T.

T.

T.+
T.+
S. T.

T.

T.

S. T.

T.

T.+

B. T.

T.+
T.

S. T.+
T.+
T.+

T.

T.+
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Appendix XI — Continued

Stream and tributary

number
Mileage available

for stocking
Stocking policy

per mile

Genesee River—(Concluded)

Wiscoy creek—(concluded)
9-10
11

12

1

2
3-5

13-15
16

1

1

2

17
18-19
20

Cold creek

6 (Elm creek)

7 (Spring lake outlet) . . .

8-11

Dry
. 5 mile

4 miles

Dry
. 5 mile

Small
Small
3 miles

1 mile

. 5 mile

Small
2 miles

Small
0.5 (posted). .

2 miles (upper)

2 miles

Warm
Dry

None.
180 S. T.

900 S. T.+
None.
360S. T.+
None.
None.
180 S. T.+
1,400 S.T.
700 S. T.
None.
170 S. T.+
None.
None at present (500 S.T.)

600 B. T.+
370 S. T.+
None.
None.
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Appendix XII

Stocking List to Accompany Map 4

Franklinville, Angelica, Canaseraga and Hornell quadrangles

Stream and tributary

number
Mileage available

for stocking
Stocking policy

per mile

Genesee River

Canaseraga creek

22 (Mill creek)

15-16

25 (Stony brook) . . . .

2

4 (Healy brook)
1-6

5

6
1

2
7-9

28 (Sugar creek)

29
30
31 (Stader creek) and tribu

taries

32 (Bennett creek)

33-37

38 and tributaries

39-40
41 (Hovey's brook)

1

1

2

42 (Ewart creek)-43
Canaseraga G. 16-25
Rush creek

1-18

RushG. 1-14

Wigwam creek and tributaries. ,

Wigwam G. 1-5

Angelica creek and tributaries.

9 (Black creek)

1-9
10-15

Angelica G. 1-4

Phillip's creek and tributaries.

Wiscoy G. 1-2

Cold creek
1-2 (Sixtown)-5
7 (Spring lake outlet)

Spring lake (Flanagan 'f

pond)

29 miles .

2 miles, above Swain
3 miles, below Swain
Canaseraga to Dans-

ville— too warm. .

Upper 3 miles, dry. . .

Dry
4 miles (middle and

upper)

2 miles

Warm and small ....

Small or dry
2 miles

1.5 miles

1 mile

Small
Dry
1 .5 miles (lower) . . . .

Small
Small

Warm, small or dry. .

Warm or dry
Dry
Warm or small

Small or dry

3 miles

1 mile

Small
1 mile

Warm and small ....

Dry or warm
Upper, 3 miles

Lower, 5 miles

Dry or warm
Dry or warm
Warm or dry
Dry
Warm or dry
5 miles

Dry or warm
Dry
Dry or warm
Warm or dry
Dry, small or warm

.

3 miles

Dry or small

Warm

120 acres

Sm. B.

Lm. B., Bg. S.

1,000 B. T.+

No stocking.

None.
None.

135 B. T.+
100 B. T.+
None.
None,
180 S. T.+
500 B. T.+
170 B. T.+
None.
None.
135 B. T.+
None.
None.

None.
None.
None.
None,
None.
375 S. T.+
900 S. T.

None.
900 S. T.

None.
None,
180 S. T.+
235 B, T.+
None,
None,
None,
None.
None.
5,000 Lm. B., 2.0U0 C,
2,000 Bg.S.

None.
None.
None.
None.
None.
600 B. T.+
None.
None.

Lm. B., Bg. S., Y. P., C.
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Appendix XII — Continued

Stream and tributary

number
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Appendix XIII

Stocking List to Accompany Map 5

Belmont, Wellsville and Greenwood quadrangles

Stream and tributary

number

„ n- / North of Belmont

.

^^'^^^^^^""^'\ South of Belmont.

Angelica G. 5

Phillips creek and tributaries. . .

Plumbottom brook
Plumbottom G. 1

Dry creek

Vandermark creek and tribu-

taries

Vandermark G. 1

Browning's Spring run

Nigger Spring run

Vandermark G, 2-3

Dyke creek

1 (Trapping brook)

2 (Smith Hollow brook)

3 (Whiteman Hollow brook) .

.

4 (Duffy Hollow brook)

5 (Elm Valley brook) -11

12 (Railroad brook) and
Marsh creek

13

14 (Best Hollow brook)

1

2-3

15 (Shovel Hollow brook) ....

1-3

16 (Quig Hollow brook) and
tributaries

17

18

1

2

19

20
Dyke G. I (Cold brook)

1

Mileage available

for stocking

Too warm for trout

.

26

Dry
Dry or warm
Dry
0.25 mile

Dry

Dry
Dry
0.75 mile

Isolated

Dry
3.2 miles (above An

dover)

9 miles (below An
dover)

Warm or dry
Dry
Dry
Dry
Dry

Warm or drv
Dry .'

2 miles

Small and warm
. 4 mile

3 miles

Dry

Warm
Dry
2 . 5 miles

1 mile

Warm and small . . .

1 . 5 miles

Dry
1 mile

Dry

Stocking policy

per mile

Stock with Sm.
1,000 B. T.+

R. T.+
None.
None,
None.
1,000 S.

None.

B.

and i,oon

T.+

Stocking not advised.

None.
Natural spawning, B. T.

Stocking unnecessary at

this date.

Stocking not advised.

None.

300 S. T.+

300 B. T.+ and 300

R. T.+
Stocking not advised.

Stocking not advised.

None.
None.
None.

Stocking not advised.

None.
300 S. T.+
Stocking not advised.

200 S. T.

700 B. T.

None.

Stocking not advised.

None.
500 S. T.

250 S. T.

Stocking not advised.

250 S. T.

None.
350S. T.+
None.
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Appendix XIII — Continued

Stream and tributary

number
Mileage available

for stocking
Stocking policy

per mile

Genesee River—(Cont'd)

Chenunda creek

1-4

5 (Fulmer Valley brook)

1-4

5
1

6
1

2
1

3

1

6-7

8 (Hallport branch) ....

1

2-3
9-10
11

1-2

12

13

Chenunda G. 1-8

Cryder creak

1

2
3-4

5
6-10
11 (Rose brook)

2 (Spring IVlills brook)

1

2
3

3

4
1

1

2

5

6

7
12

13 (Saltpeter brook) ....

1

14-18
19

1

3 miles

Dry
4 miles

Dry
3 miles

1 mile

2 . 8 miles

Dry...
1 . 2 miles

Dry
0.6 mile

0.25 mile

Dry
2 miles (above Hall

port)

0.6 mile

Dry
Dry
2 miles

0.8 mile, each
Dry

. 4 mile

Dry
7 miles(below Whites

ville)

4 miles(above Whites
ville)

Small and warm ....

0.4 mile

Dry
1 . 6 miles

Dry
4 miles

Small and warm ....

3.2 miles

1 . 5 miles

1 . 25 miles

1 . 5 miles

Small
3 miles

1 mile

Small
. 5 mile

Dry
1 mile

1 mile

Dry
2.5 miles

Small
Dry
0.4 mile

0.2 mile

200 B. T.+
None.
270 S. T.+
None.
270 S. T.+
1,000 S.T.
200 S. T.+
None.
200 S.

None.
200 S.

250 S.

None.

T.+

T.+
T.

100 S.

100 S.

None.
None.
150 S.

100 S.

None.
100 S.

None.

500 B. T.+

each.

500 S. T.+
Stocking not advised.

1,000 B. T.

None.
2,000 B. T.

None.
300 R. T.+
Stocking not advised.

250R. T.+
150R. T.+
140R. T.+
150 R. T.+
None.
300 R. T.+
200 R. T.+
None.
150 R. T.

None.
200R. T.+
270 R. T.+
None.
200 R. T.+
None.
None.
500 S. T.

250 S. T.
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Appendix XIII — Continued

Stream and tributary

number
Stocking policy

per mile

Genesee River—(Confd)

Van Campen creek and tribu-

taries

9 (North branch)

1-3

4
1

5-6

10 (South branch)

Van Campen G. 1-2

Long Gore creek

1

Long Gore G. 1

Gordon brook 1-4

Knight creek

1 (Allen brook)-4
'

5 Spring Hollow brook (Wolf

run)

6-9

PhiUip's Spring run

Brimer brook and tributaries. . . .

Crowner brook -.

Crowner G. 1

Ford brook
1 (South branch)

2.'.'.'.'.'.'.'.'.'.'.'.'.

2

3

4
Marsh creek

1

2 (Orebed creek)

3 (Redwater creek)

1

2

1

3
Marsh G. 1

1

Marsh G. 2-3

Warm or dry
Warm
Small or dry
1 . 25 miles

Dry
Dry
Warm, dry or small . .

Dry
Intermittent

Small
Dry
Warm
Polluted

Dry

Small
Warm or dry

0.75 mile

Polluted, warm or dry

Warm
Dry
4 . 8 miles

4 miles

1 . 6 miles

0.8 mile

0.8 mile

Dry
1 . 2 miles

2 miles

1 . 2 miles

0.2 miles

2.8 miles

Dry
1 . 6 miles

. 4 mile

. 4 mile

1 . 6 miles

. 4 mile

Dry

None.
None.
None.
300 S. T.+
None.
None.
None.
None.
None.
None.
None.
Stocking not advised.

Stocking not advised

at present.

None.

Stocking not advised.

None.
700 S. T.

Stocking not advised.

Stocking not advised.

None.
1,500 S.T.+
700 S. T.+
270 S. T.+
500 S. T.

300 S. T.

None.
500 S. T.

800 S. T.+
150 S. T.

400 S. T.+
500 S. T.+
None.
250 S. T.+
1,000 S.T.
800 S. T.

500 B. T.

300 B. T.

None.
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