e O _‘_.J

P ma &
. \State of Connerticut
: iUBLIC DOCUMENT No. 47

@
N

e immtcand wd

A rFISHERY SURVEY
OF IMPORTANT
CONNECTICUT LAKES

By
Sta'e Board of Fisheries and Game

Lzke and Pond Survey Unit

Bulletin No. 63

HARTFORD
Printed by the State Geological and Natural History Survey
1942

(Second Printing)







State of Connerticut
PUBLIC DOCUMENT No. 47

STATE GEOLOGICAL AND NATURAL
HISTORY SURVEY

EDWARD L. TROXELL, Ph.D., Superintendent

BULLETIN No. 63

HARTFORD
Printed by the State Geological and Natural History Survey
1942







State Geological and Natural History Survey
of Connecticut

COMMISSIONERS

ROBERT A. HURLEY, Governor of Connecticut

CHARLES SEYMOUR, President of Yale University

REMSEN BRINCKERHOFF OGILBY, President of Trinity College
JAMES LUKENS McCoNAUGHY, President of Wesleyan University
ALBERT N. JORGENSEN, President of the University of Connecticut
KATHARINE BLUNT, President of Connecticut College

SUPERINTENDENT

Epwarp L. Troxerr, PH.D.
Trinity College, Hartford, Connecticut

DISTRIBUTION AND EXCHANGE AGENT

JAMES BREWSTER
State Library, Hartford

Printed under authority of Section 142
General Statutes of Connecticut, Revision of 1930.

JoEN M. Dowe
State Comptroller

Publication approved by the Commissioner of Finance and Control

The Journal Press

Meriden, Conn.






A FISHERY SURVEY
of IMPORTANT
CONNECTICUT LAKES

Ry

STATE BOARD OF FISHERIES AND GAME
LAKE AND POND SURVEY UNIT

BULLETIN No. 63

HARTFORD
Printed by the State Geological and Natural History Survey

1942






PHILIP C, BARNEY, CHAIRMAN, FARMINGTON

s
Skl :
JOHN E. FLAHERTY M, D, ROCKVILLE E-3
FRANCIS L. SHEANE, BRIDGEPORT
L3

STATE BOARD OF FISHERIES AND GAME

COMMISSIONERS ‘E: l\'}

4 ADORESS ALL MAIL TO
) STATE BOARD OF
X FISHERIES AND GAME

STATE OFFICE BUILDING, HARTFORD

e

STATE OF CONNECTICUT

December 31, 1939

State Board of Fisheries and Game
State Office Building
Hartford, Connecticut

Gentlemen:

We have the honor to transmit herewith a report on
"A Fishery Survey of Important Connecticut Lakes" which is
the first of a serles of studles lnaugurated for the purpose
of determining how to improve fishing in the impounded waters
of the state.

The report was designed primarily to acquailnt sportsmen
with the problems involved in the proper management of lakes
because 1t becomes increasingly evident that the most effective
measures can be successful only through the understanding, co-
operation, and participation of fishermen.

One section has been devoted to a description of the
life historles and hablits of the specles encountered. This
can be used as a reference by anglers and students because
it embodies a review of the pertinent and avallable literature
to date, as well as information gathered during the course
of the Survey. Photographs and keys have been included to
ald readers in recognizing fishes.

A mass of technical information has been gathered
and analyzed but i1s not included, since i1t has no interest
to the sportsman. We have attempted to present the basic
facts, together with their interpretation.

Respectfully submitted,
C:z%;xﬁ ;Z% \3%2%§¢1__

Aquatic Biologist in Charge
of Burvey.
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Fic. 1. Map of Connecticut showing location of waters covered by the
Survey, 1937 - 1939.






A FISHERY SURVEY OF IMPORTANT
CONNECTICUT LAKES

INTRODUCTION
LyLe M. THoreE, Biologist in Charge of Survey

Scope of Survey

This report presents the results of a fishery investigation of
47 Connecticut lakes and ponds, and includes data gathered over
a period of three years (1937, 1938, and 1939). The greater part
of the field work was carried on during the summer months of
each year (June 15 - September 15), but determinations of some
basic fertilizers and measurements of ice fishing were, of neces-
sity, carried on during the winter months.

In 1937, purely preliminary work was done. The help of
one temporary assistant biologist was secured for the purpose of
gathering data which would reveal the character of the problems
involved and indicate the equipment, organization, and procedures
best adapted to Connecticut conditions. This initial study served
its purpose and led to an organization which was designed to fit
circumstances peculiar to Connecticut.

It was felt that a crew of six men was the minimum for effi-
ciency of operation. However, financial limitations restricted the
size of the 1938 crew to three men, two of whom were temporary
employees. No funds were available for the purchase of essen-
tial equipment and practically all scientific equipment and ma-
terials used by the Survey in 1937 and 1938 were supplied by
the University of Connecticut and Yale University without cost
to the Department. Inadequate equipment and man power per-
mitted work on relatively few lakes and necessitated rechecking
several of these bodies of water in 1939. In 1939, necessary field
equipment was purchased and a crew of seven men was placed
in the field. This crew was composed of three specialists, one
student assistant who worked without salary and three regular
Department employees, two of whom were deputy wardens.
These wardens were technically trained men and fully capable
of assuming their share of the scientific work. It reflects credit
on the Connecticut warden service to be able to supply men for
such specialized work.

It will be noted from Fig. 1 that the waters surveyed dur-
ing 1937, 1938, and 1939 are widely scattered throughout the
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State. This was done deliberately to permit a satisfactory analy-
sis of the state-wide pondfish problems. With this information
at hand, it is planned to continue the survey by systematically
covering all of the important lakes and ponds of the State by
districts.

Organization and Personnel -

The survey crew was divided into three units, each of which
was responsible for a specific part of the work. Base camps were
established in various sections of the State and selected lakes were
covered within a radius of twenty-five miles of each base camp.
Whenever possible, the entire crew gathered field data on a lake
at the same time. Certain phases of chemistry, limnology, and
parasitology require apparatus which cannot be carried conven-
iently in the field and, for this reason, the specialists in charge of
these studies made frequent trips to laboratories at Yale Uni-
versity and Wesleyan University. The remainder of the work
was done at the base camp.

The Survey crew was organized as follows:
Lyle M. Thorpe, Biologist in charge of Surveyii*

Chemistry and limnology

Dr. Edward S. Deevey, Yale University, Unit Chieff*
James S. Bishop, Deputy Warden, Assistant*

Fish parasites and diseases

Dr. George W. Hunter, I1I, Wesleyan University, Unit Chief*
William Dimick, University of Maine, Assistant*

Fishery studies

Dwight A. Webster, Cornell University, Unit Chiefi{*
Douglas D. Moss, Deputy Warden, Assistant*®

Purpose of Survey

It should not be necessary to remark on the purpose of a
Fishery survey conducted by a state conservation agency, but
one has to talk with only a few sportsmen to realize that a clear
statement of purpose is entirely justified. Anglers are taking a |
greater interest in scientific investigations because of a realiza-
tion that such work may hold the key to better fishing. Many |
fishermen are interested in learning how their sport may be im- |
proved, and they have been turning to scientific reports for this

i—on 1937 survey
f—on 1938 survey
*—on 1939 survey
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information. However, these reports are scattered and it is
almost impossible for the lay reader to secure a continuity of pres-
entations which give a clear understanding of the biology, chem-
istry, and physics of fishery conservation. The result is that
many misconceptions have arisen as to the purpose served by a
fishery survey.

The responsibility for these misconceptions rests almost en-
tirely with those technicians who have failed to reduce their work
to simplest terms, apparently for fear of criticism from others in
their field. Biologists frequently bemoan the fact that their sci-
ence, which is the fundamental knowledge on which sound con-

Fi1G. 2. Typical base camp of the Lake and Pond Survey.

servation must rest, is often disregarded in the administration
of fish and game work. No science is appreciated and used until
it is either generally understood or has conclusively demonstrated
its practical value. Biology has been able to demonstrate its
ability to provide better sport and in some instances to save
money, but its practical application to almost every phase of con-
servation is not yet widely understood and appreciated.

Throughout its existence the purpose of the Connecticut Lake
and Pond Survey has been to gather fundamental information on
the physical, chemical, and biological conditions in each body of
water and to secure knowledge of the life history and habits of
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each important species of fish.” It has attempted to investigate
the kind, extent, and probable effect of fish parasites, to measure
the fishing load imposed by the present concentration of anglers,
and to interpret this data in terms of recommendations for the
improvement of fishing. There was unmistakable evidence that
a survey would pay for itself many times over through the elimi-
nation of superfluous and unwise stocking and in the general im-
provement of fishing. For example, funds saved by eliminating
rainbow trout plants in unsuitable waters would alone be suffi-
cient to finance the survey to date.

Fi1G. 3. Survey equipment packed and ready to be moved to a new location.

Prior to the present survey, the only information by which
the pondfish restoration program could be guided was the work
directed by Dr. David L. Belding, now of Boston University.
This work, begun in 1925 and carried on for a period of several
years, was in the nature of a superficial reconnaisance since sur-
vey technique as well as personnel and equipment was limited.
The work of Dr. Belding represents some of the earliest attempts
to provide a biological, chemical, and physical background for fish
restoration.
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Reasons for Publication

This survey of some of the lakes and ponds of Connecticut
has revealed that there are numerous ways by which fishing in
each body of water may be improved. Stocking, posting, and
patrol come within the province of the State Board of Fisheries
and Game. If these activities were all that could be done to im-
prove fishing, there would be little need for making a survey
report public. However, there are other measures, equally im-
portant, which can best be carried out by local groups. It would
be impracticable to publish all of the detailed information on
each lake covered, but enough information can be summarized
and presented to give a general idea of the program most likely
to show results on each lake. It is hoped that this report will
stimulate sportsmen’s clubs and riparian property owners to take
an active part in improving fishing conditions in their localities.
An effort has been made in this report to present informative
items of particular interest to sportsmen. The language used
has purposely been kept as simple and as non-technical as pos-
sible in dealing with a rather complex subject. If this results in
a more general understanding of the basic problems involved in
the restoration of Connecticut’s pond fishes, then the publication
of this report is justified.
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Section I
Fishery Management

LyLe M. THoRPE, Biologist in Charge of Survey

PART I. MANAGEMENT METHODS AS APPLIED TO
PONDFISH RESTORATION

INTRODUCTION

The word ‘“management” has recently come into popular
usage in connection with wildlife problems. Unfortunately, it has
been used with conspicuous abandon so that at present there is
considerable uncertainty as to just what is meant by the term.
It has been used to describe methods of improving habitat, studies
of fish populations, regulating fishing, stocking, and many other
phases of restoration work. Because the word has lost consid-
erable significance as a result of loose application, it seems advis-
able to offer the following arbitrary definition for the purpose of
this report: Management is an attempt to manipulate all of
those chemical, biological, and physical factors which are respon-
sible for game fish production and which lend themselves to human
control so as to secure the maximum sustained yield of desirable
species from each body of water.

In the following pages an attempt will be made to (1) pre-
sent a picture of the complex interrelating factors which combine
to produce a crop of game fishes, (2) indicate which of these fac-
tors are largely beyond human control and which are subject to
modification, (3) review past restoration efforts in the light of
present knowledge, (4) explain some controversial subjects among
anglers, (5) indicate what procedures are most likely to give results
in unusual situations, and (6) describe the application of the
modified CONNECTICUT PLAN to pondfish management.

BALANCE OoF NATURAL FACTORS

Theoretically, a state of balance or stability existed under
primitive .lake conditions. Each lake contained basic fertilizers
which were gradually supplied through a leaching from the sur-
rounding watershed and from decomposing plant and animal
matter. These fertilizers promoted the growth of green plants
\(w%liCh, in turn, supported a host of animals including fishes

ig. 4).

The fishes that survived were those best adapted to the pre-
vailing conditions. Fish were removed only by old age, preda-
tors, parasitism, and disease, and the rate of survival and growth
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AIR RUNOFF RAIN

DISSOLVED FROM DECOMPOSITION OF
ROE(S ORGJANIG MATTER l l

GASES SUNLIGHT  WATER

ORGANIG AND INORGANIC

FERTILIZERS
LAKE
ASSOGIATION
NON-PARASITIC ALGAE HIGHER PLANTS
BAGTERIA
PROTOZOA s HERBIVOROUS INSECTS——
SOME LOSS
THROUGH
TRANSFORMATION
INTO WINGED
ADULTS
ZOOPLANKTON
YOUNG GAME FORAGE CARNIVOROUS INSECTS
FISHES FISHES
CHAIN SMALL-MOUTHED COMMON YELLOW RAINBOW
PICKEREL BASS BULLHEAD PERCH TROUT

Fig. 4. An attempt to illustrate the complex interrelationship extending

from inorganic matter and energy to the production of fishes. The indicated

chain of events becomes transformed into a cycle with the death of the
organisms and subsequent reduction to organic fertilizers.






