ety Management in the

RIVER DRAINAGE

| MAINE DEPARTMENT OF
INLAND FISHERIES AND GAME
FISHERY RESEARCH BULLETIN No. 6



Fishery Management in the Fish River Drainage
by
Kendall Warner

Maine Department of Inland Fisheries and Game

Augusta, Maine

RONALD T. SPEERS, Commissioner

Financed in part by Federal Aid to Fisheries Projects

F-8-R, F-11-R, Maine

Published under Appropriation # 7750



FOREWORD

Your Inland Fisheries and Game Department is making continu-
ing biological studies of our lakes, rivers, and streams. The purpose
of these studies is to evaluate existing and potential fisheries of our
inland waters and to make recommendations to maintain the best
possible management of our fisheries. As these studies on various
river drainages are completed, the findings are presented to the
citizens of our State.

This report summarizes information collected on the fisheries of
the waters in The Fish River drainage, Aroostook County, Maine.
The field investigations were made by fishery biologists of the
Fishery Research and Management Division of the Maine Depart-
ment of Inland Fisheries and Game over a period of 14 years, from
1950-1964.

KENDALL WARNER,
Regional Fishery Biologist

Ashland, Maine
June, 1965
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INTRODUCTION

Salmon and trout fishing in the Fish River drainage have at-
tracted anglers for many years. The diversity of water areas offers
a wide variety of fishing possibilities for coldwater game fish, rang-
ing from trout fishing in small brooks and ponds to salmon and
togue fishing in the larger lakes.

Early residents took advantage of the game fish populations
chiefly as a source of food. Sport fishing on the larger lakes became
important about 70 years ago with the advent of the Bangor and
Aroostook Railroad that ‘‘opened up’’ the Fish River waters to
sportsmen desiring fishing and canoeing in wilderness surroundings.
Many waters that were previously inaccessible by improved roads
have recently been made accessible by logging operations, but there
are still many waters that must be reached by trail or jeep road.
Fish populations and land and water conditions have changed con-
siderably since the early days, but the Fish River drainage still
boasts some of the best trout and salmon waters in Maine.

Knowledge of the physical and biological characteristics of the
waters and the distribution and abundance of the fishes in the Fish
River drainage was nonexistent prior to the first lake surveys made
in 1953. Since that time, biological inventories have been completed
on 47 lakes and ponds and most of the main rivers and streams in
the drainage, comprising over 98 percent of the lake and pond area.
Detailed studies have also been made on life history and manage-
ment of landlocked salmon in the major lakes in the drainage. These
studies will provide knowledge for better management of our
salmon populations. The brook trout fisheries have also been stud-
ied in conjunction with the salmon study. A weekend creel census
was operated in the spring of 1962 on Upper, Denny, and Galilee
Ponds to evaluate the type of fishery being provided by trout ponds
with restrictive special regulations.

The purpose of this report is to summarize available biological
and physical data that have been collected from waters in the Fish
River drainage and to make recommendations for management of
these waters that will ensure perpetuation of their fisheries. While
the majority of the waters have been surveyed, many years of con-
tinuous work will be necessary to maintain a complete picture of
the fisheries of the drainage. Fish populations and fish habitat are
continually changing in some respect, and only continued studies
will enable us to keep pace with these changes.
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DESCRIPTION OF THE DRAINAGE

Fish River is a major subdrainage of the St. John River system.
The Fish River watershed has a drainage area of about 89 square
miles. The river drops 100 feet from Fish Liake to its mouth at Fort
Kent, a distance of 56 miles.

The main stem of Fish River arises at Clayton Lake and flows
north into the main headwater lake, Fish Lake. Other major trib-
utaries flowing from Carr Pond and Chase Ponds also enter Fish
Lake. This part of the drainage is heavily wooded. From Fish
Lake, the river flows southeasterly about 17 miles through wooded
country into Portage Lake, and thence northerly 11 miles through
forested land into St. Froid Lake.

Two major tributaries, Red River and Birch River, flow into St.
Froid Lake. Red River drains a number of small lakes and ponds
and flows in an easterly direction about 16 miles to its confluence
with St. Froid Lake. Birch River flows in a southeasterly direction
to its confluence with St. Froid Lake; there are few lakes or ponds
in Birch River headwaters. St. Froid Lake flows 2.7 miles through
Nadeau Thoroughfare into Eagle Lake.

A second major branch of Fish River enters Eagle Lake in its
northeast corner. This branch originates in Long Lake and flows
through river-like thoroughfares connecting Long and Mud Lakes,
Mud and Cross Lakes, Cross and Square Lakes, and Square and
Eagle Lakes.

From Eagle Lake the main Fish River flows northward 10.2 miles
to its confluence with the St. John River at Fort Kent. The major
tributaries of Fish River between Hagle Lake and Fort Kent are
Wallagrass Stream and Sly Brook. Wallagrass Stream drains First,
Second, and Third Wallagrass Lakes, and meanders through second-
growth forest land 8.6 miles before entering Fish River below
Soldier Pond. Sly Brook originates in First, Second, and Third Sly
Brook Lakes and enters Fish River several miles below Eagle Lake.

Access and shore development vary considerably among the major
lakes and ponds in the drainage. Fish Lake has only recently been
made accessible by improved logging roads. Accessibility was for-
merly limited to either airplane travel or travel up Fish River from
Portage Lake at high water levels. There are two sporting camps
and several private camps at Fish Lake.
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Portage Lake is accessible by highway through the Town of Port-
age, and cottages are abundant along the shores. St. Froid and
Eagle Lakes are also accessible by highway, and there are many
camps along their shores. The shores around Long Lake are prob-
ably the most heavily developed of any lake in the drainage; two
towns, a considerable amount of farm land, and many cottages sur-
round about two-thirds of the lake’s shores.

Square Lake has only recently become accessible by road. Recent
sale of camp lots has been responsible for development along the
shores of this largest lake in the drainage. The lake was formerly
accessible only by waterways from Eagle Lake or Cross Lake.

Improved gravel roads now permit access to many small ponds
in the headwaters of Red River. Sly Brook Lakes and Wallagrass
Lakes are accessible by unimproved logging roads. Many other
waters are accessible by trail or rough jeep roads.

Lake Management

The 69 lakes and ponds in the Fish River drainage, with a total
area of 34,428 acres, offer a variety of habitat for fishes, ranging
from the large, deep lakes in the Fish River Chain to small trout
ponds scattered throughout the drainage. Lake inventory reports,
including depth maps, lists of fishes, physical characteristies, and
suggestions for management have been published for 47 lakes and
ponds in the drainage (Appendix I). These reports are available
at small cost from the Fish and Game Department in Augusta.

The most widely known group of waters in the drainage is the
Fish River Chain of Lakes, the 8 largest lakes in the drainage, which
include Fish, Portage, St. Froid, Eagle, Square, Cross, Mud, and
Long lakes. These waters have long been famous for their excellent
salmon and brook trout fishing. Habitat conditions for salmon and
trout are considered ideal in most of these lakes, because they are
deep and contain large volumes of cold, well-oxygenated water in
their depths in late summer. In Portage and Mud Lakes, however,
water temperatures remain about equal at all depths throughout the
year. During hot weather periods, salmon and trout may seek the
cooler water of springs or mouths of brooks, or they may move to
adjoining waters.

During the late 1800’s the Fish River Lakes were well known for
their excellent fisheries for lake trout (togue) and brook trout.
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Many old reports commented on the large size of the game fishes
and the high quality of the fishing. Large populations of lake
whitefish were also reported to be present. In 1894, landlocked
salmon were introduced from the Green Lake stock from central
Maine. Introductions of smelts were made in the same year to serve
as a forage fish for salmon. A rapid increase in the salmon popula-
tion was accompanied by a gradual decline of lake trout and white-
fish. At the present time, only remnant lake trout and whitefish
populations remain in the lower seven lakes in the chain. Sizable
lake trout and whitefish populations remain in Fish Lake, the head-
water lake. Smelts have not been introduced into Fish Lake and
are denied access to the lake by a natural falls at the outlet. (War-
ner and Fenderson, 1963).

Most of the Fish River Chain is located in north-central Aroostook
County within less than 1 hour’s drive of several population centers,
including Caribou, Presque Isle, Fort Kent, Madawaska, and Van
Buren. The fishing pressure on these lakes is considered to be mod-
erate to heavy, and is comparable to other large Maine lakes located
in central and southern Maine. Fishing activity is greatest in May
and June, commencing as soon as the ice cover leaves the lakes,
usually during the first two weeks in May. Surface trolling is most
popular in early spring, but when surface waters warm during the
summer months, deep-trolling and still fishing are common.

Brook trout

Brook trout oceur in nearly every lake or pond in the Fish River
drainage at some season of the year. Many of the smaller trout
ponds in the drainage have only recently become accessible by
gravel roads constructed for lumbering purposes. Many others are
still accessible only by trail or jeep road. Fishing pressure on the
smaller trout ponds varies with the ease of access and the quality
of trout fishing available. Trout fishing quality in turn depends
on the characteristics of each body of water and its ability to pro-
duce and support trout.

The primary requisite for a good trout pond is an abundant sup-
ply of ecool water. Most of the deeper ponds stratify or separate
into layers during the summer. The cool water remains on the
bottom, and, if it contains plenty of oxygen, it provides a living
space for trout during hot weather when surface temperatures be-
come warm. In some ponds, oxygen may become deficient in the
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deep, cold water during the summer as a result of decaying vegeta-
tion and organic matter. The volume of cold, well-oxygenated water
in a pond is important in determining the number of trout the pond
will support.

Many shallow ponds do not stratify during the summer, and trout
must rely on springs as sources for the necessary cold water. In
these situations, the amount and temperature of the spring water
entering a pond has an important bearing on the number of trout
the pond can support, since trout congregate in the available areas
of spring influence during hot weather. Shallow ponds with abund-
ant springs often produce and support good trout populations be-
cause of the rich food supplies usually available.

The Fish River drainage has its share of both kinds of trout ponds
mentioned above. The deep, stratified ponds are exemplified by a
group of waters in the headwaters of the Fish River drainage known
as the Red River Ponds. Excellent trout populations living in ideal
trout waters are present in Gardner, Deboullie, Pushineer, Island,
Upper, Denny, Big Black, and Galilee Ponds. Other deep trout ponds
in the Fish River drainage are Carr Pond, Chase Ponds, and Third
Sly Brook Lake.

The better spring-fed type of trout ponds in the Fish River drain-
age are Blake, Ferguson, Stink, Little Black, North, Third Walla-
grass and Daigle Ponds. There are many other spring-fed ponds in
the drainage, but in many cases the small amount of cold spring
water available limits the ability of the water to support a sizable
trout population.

The trout fisheries of most of the better trout ponds in the drain-
age are maintained by natural reproduction. Successful trout repro-
duction in ponds occurs either in gravel riffles of inlets, in areas of
spring influence, or along gravelly shores within the ponds. With
present fishing pressure, natural spawning is sufficient to maintain
the trout fisheries of most trout ponds in the drainage without the
necessity of artificial stocking. However, stocking may be war-
ranted sometime in the future in some of the more marginal trout
ponds in the event of a significant increase in fishing pressure.

Besides having suitable water quality and adequate spawning
areas, an ideal trout pond should be relatively free of other kinds
of fish. Trout grow faster, survive better, and generally provide
better fishing in ponds with no other fish present to compete for

9



available food and space. While trout sometimes do well in ponds
with one or two kinds of small minnows, other fish are by no means
necessary as food for trout. Trout will do quite well on a diet of
only insects and invertebrates.

The abundance of competing species is one of the main factors
limiting trout production in many ponds in the Fish River drainage.
Yellow perch are present in at least 11 of the ponds surveyed, and
suckers have been found in 25 lakes and ponds. Only 7 ponds of the
ponds that have been surveyed contained only trout.

Chemical reclamation is a management measure that can some-
times be undertaken on smaller waters that have become overcrowd-
ed with competing species. Treatment with rotenone often removes
all fish present, and re-introduced trout grow and survive well and
provide improved fishing. To date only one water in the drainage
has been reclaimed ; Daigle Pond in New Canada was treated in 1963
and was stocked with trout in 1964 when the chemical had dissi-
pated. Several other waters in the drainage should be considered
for reclamation when funds become available. These waters are
Black Lake (Fort Kent), Island Pond (T14R8), and First, Second,
and Third Sly Brook Lakes. Construction of 4-foot barrier dams
to prevent re-entry of trash fish will be necessary on the first two
waters, but a high natural falls on the outlet of the Sly Brook Lakes
is an impassable barrier to upstream fish movement, and no dam
would be necessary there.

Several of the Red River Ponds, once free of all competing species,
have recently become infested with several kinds of coarse fish.
Yellow pereh, suckers, and three kinds of minnows are now present
in Gardner, Deboullie, and Pushineer Ponds, probably as a result
of careless dumping of live bait pails by fishermen. Big Black Lake
is also infested with yellow perch. Chemical reclamation will event-
ually be necessary in these waters if the optimum production of
game fish is to be expected. These projects, however, must await
availability of funds and development of some means of re-intro-
duction of the rare blueback trout that is now present.

In 1962, a creel census was operated for 18 weekend days on Up-
per, Denny, and Gallilee Ponds in the Red River drainage (Warner,
1964). The purpose of this census was to determine fishing success,
age composition of the trout cateh, growth rate of trout, and the
status of the trout fishery in ponds restricted to fly fishing only and
a b-trout limit.
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A total of 318 legal trout were checked from Denny Pond for an
average catech of 1.13 trout per hour. The anglers checked from
Gallilee Pond caught an average of 1.22 trout per hour. The fishing
success for anglers checked from Upper Pond was less than that for
the other two ponds. The trout fishing success in Denny and Gal-
lilee Ponds compares favorably with that reported for two other
small trout ponds in Maine (Rupp, 1962).

The growth rate of trout in Denny and Gallilee Ponds, however,
is far from optimum. Most of the cateh is composed of age IT and
III trout that are 8-9 inches in length. Netting data indicate large
populations of trout in both ponds, and an increased harvest might
improve trout growth to some extent. While the fishing quality
provided in these ponds is quite satisfactory, the data indicate that
regulations could be relaxed to some extent without adversely af-
feeting the trout fishery. It is significant that only 25 percent of the
anglers checked from Denny Pond and 20 percent of those checked
from Gallilee Pond were suceessful in taking limit catches of 5 trout.
However, any changes in regulations should be accompanied by
further studies to evaluate possible effects of these changes.

Partial creel censuses were also operated on certain of the Fish
River Chain of Lakes in 1954, 1957-59, and 1961. One purpose of
these censuses was to evaluate the trout fishery in these large lakes
(Warner and Fenderson, 1963).

Although brook trout were formerly a dominant species in the
sport fisheries of these lakes, fewer trout than salmon are now
ordinarily taken by anglers. The brook trout catch also varies con-
siderably in different years and from lake to lake. Variation in
abundance of brook trout in the catch may be related to quality and
extent of spawning and nursery areas available in tributaries of the
various lakes and to fluctuation in spawning success and survival
from year to year. During the 1957-1959 censuses, brook trout
caught averaged from 12 to 14 inches in length and about 1 pound
in weight. The average total cateh of trout in these lakes was great-
est in Square Lake (898) and least in Long Lake (61). A very high
proportion of the trout catech was made up of age groups II, III,
and IV. Few trout older than age IV were sampled. Annual trout
mortality ranged from 55 to 69 percent. Trout in these waters are
shorter lived than salmon and suffer a higher annual mortality rate.
The high average mortality rate is apparently due mostly to natural
causes. The fishing success for trout in these lakes was generally
less than for salmon.
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Landlocked salmon

Landlocked salmon were not native to the Fish River drainage;
they were first introduced from the Green Lake stock about 70 years
ago. Salmon are now present in 16 lakes and ponds in the drainage.

Figure 1. A female salmon weighing 19 pounds, 11 ounces caught in Long
Lake by Lucien Cyr on June 13, 1941.
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Sizable salmon populations are present in most of the 8 major lakes
in the Fish River Chain, but in the remaining lakes the populations
are less stable and salmon fishing tends to be sporadic.

Salmon in this drainage are most successful where there is a large
volume of cold water with an abundant supply of dissolved oxygen
and abundant natural spawning facilities. An ideal salmon water is
considered to be one in which water temperatures do not exceed
70°F. and dissolved oxygen concentration is not less than 5 parts
per million. Most of the larger lakes of the Fish River Chain have
these attributes. However, recent observations indicate that salmon
are more tolerant of higher water temperatures and lower oxygen
levels than brook trout. This observation is confirmed by the pres-
ence of salmon in some of the warmer, shallower lakes in the drain-
age and in those that may develop an oxygen deficiency in the deep
water in late summer.

The Salmon Fishery. Early reports on the Fish River Chain
stressed the excellent quality of the salmon fishing and the large
size of the salmon. Salmon from 10 to 2114 pounds were reportedly
common 9 years after their introduction (Cummings, 1903). The
largest salmon caught by an angler in recent years was taken in
1941 and weighed 19.7 pounds (Figure 1). Liong Lake is well
known for its large salmon. From 1945 to 1953, 66 salmon over 10
pounds in weight were registered by the Maine Fish and Game De-
partment as trophy fish (Curtis F. Cooper, personal communica-
tion).

The salmon fishery of the Fish River Chain remains one of the
best in Maine despite some recent fluctuations in fishing quality
and salmon growth. A study of the salmon fishery in these waters
was begun in 1954 when a weekend creel census was operated on
Square Lake. Partial creel censuses were continued on Long,
Square, Eagle, St. Froid and Portage Lakes from 1957-1959. A
weekend creel census was operated on Square Liake again in 1961.

The results of these studies have been published elsewhere
(Warner and Fenderson, 1963), and the reader is referred to this
publication for detailed findings. Only a brief summary of the re-
sults will be presented here.

The average total catch of salmon per year and the average
number of hours required to catch a legal salmon for the period
1957-1959 follows:
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