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ABSTRACT

As part of a cooperative program to restore Atlantic salmon in Maine,

the Fish and Wildlife Service and the Maine Sea Run Salmon Commission made
stream surveys to collect information on obstructions to fish, pollution, water

temperature, stream flow, and extent of spawning and rearing areas

.

In the Sheepscot River system it was found that 14 out of 52 tributaries

were seriously obstructed, and 20 had insufficient flows for salmon. Only 3

tributaries were considered to be of any value as salmon spawning and rearing

areas. In addition to a very small number of salmon, a few shad, striped bass

and alewives are found in the watershed. The abatement of pollution and the

creation of adequate flows and passages for fish migration is recommended.

The Ducktrap River was found to have limited potentialities for salmon,

the most inimical feature being low stream flows. Out of 19 tributaries, 4 were
obstructed and 16 had flows too small for salmon. Only 2 were considered to

have any value for salmon spawning and rearing. Provision of adequate passage

facilities and the augmentation of flows is recommended.
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STREAM SURVEYS OF THE SHEEPSCOT
AND DUGKTRAP RIVER SYSTEM IN MAINE

The U.S. Fish and Wildlife Service

and the Atlantic Sea Run Salmon Commission
conducted a cooperative investigation to deter-

mine methods for rehabilitating the Atlantic

salmon in State of Maine waters . One phase

of the program was concerned with stream

surveys to collect information on obstructions

to fish migration, pollution, water tempera-

tures, and stream discharges. A further

objective was to locate and to estimate the

amount of spawning and rearing area that could

be of use to salmon in each watershed

.

rubble (stones 6-18" in diameter), medium
rubble (stones 3-6" in diameter), small rubble

(stones 1/4-3" in diameter), and mud and sand

(stones or particles less than 1/4" in diameter),

The localities of these data were recorded in

miles above a designated landmark at or near

the mouth of the river . This procedure made
it possible to estimate the portions of the

stream that were made up of pools or riffles

and to estimate the square yards of spawning

and/or nursery area in the different stream

sections

.

This report summarizes the findings

for the Sheepscot and Ducktrap Rivers

.

John V . Mahoney helped collect data

for this paper; J. E . Mason prepared the maps
and revised the manuscript. Alden P. Stickney

supplied information to make the description of

the Sheepscot River and its obstructions cor-

rect as of 1956 and provided Figure 2.

Acknowledgment is made of the information

given and assistance rendered by members of

the Lincoln County Fish and Game Association,

and in particular to J . White Nichols and

Clarence Race for their fact furnishing on the

Sheepscot River . Mr . and Mrs . Arthur Oxton

and Mr . Mark Wardsworth of Lincolnville

Beach, gave much of their time assisting in the

Ducktrap River area

.

Methods

The procedures followed in these sur-

veys were described in some detail in "A
Survey of the Narraguagus River and Its

Tributaries ' by Floyd G. Bryant (Research

Report No. 2, Atlantic Sea Run Salmon Com-
mission) . The first step was to classify a

river section as either a pool or a riffle . The
length and width of this area was then measured
or otherwise determined and an estimate made
of the percentage of the wetted river bottom

covered by gravel classified as boulder rubble

(stones larger than 18" in diameter), large

rubbe

Concurrent with the observations on

bottom composition, data were recorded on

water depth, obstructions, water stage, water

temperatures, gradient, pollution, predators,

species of fish observed, and such other in-

formation as appeared pertinent.

The data relative to bottom composition

are subject to errors of measurement, and to

errors due to differences between observers

and to differences in river discharge volumes

on successive survey days. It is believed that

these errors were minimized by observer

training and that the net result is not of such

magnitude as to prevent gross comparison of

watersheds . A further limiting factor was that

the survey year was the third of three succes-

sive years of low precipitation. As a result,

the stream bottom normally wet is somewhat
larger than indicated by the survey data

.

Sheepscot River

General description

The Sheepscot River watershed was
surveyed between June 13 and July 17, 1950.

The survey started at the Alna (Public Dock)

Bridge, defined as the mouth, and proceeded

upstream to cover 24.5 miles of flowing water.

Inspections of the stream were made at inter-

vals in the succeeding 5.5 miles. The flow in

the remaining approximately 9 miles to the



source was considered too small and the chan-

nel too inaccessible to warrant the time and

expense of a survey. No attempt was made to

survey Sheepscot and Long Ponds on the main

river, or the many small ponds on the tribu-

taries.

The Sheepscot and its tributaries drain

an area of about 228 square miles as shown in

figure 1 . The main river rises in small springs

on Whitten Hill near West Montville at an ele-

vation of about 620 feet . The river flows about

39 miles in a general southwesterly direction

to Alna Bridge and then enters a long estuary

above the town of Wiscasset in Lincoln County.

The water is fresh at Alna Bridge although the

effects of hig^ tide were noted about 300 yards

above the mouth of Trout Brook about 1 .2 miles

upstream

.

In the lower 15 miles to Coopers Mill,

the valley is one -fourth to 2 miles wide with

bordering hills that gently slope to the river

.

The valley widens in the next 5 miles to a width

ra.igii^g from 3 to 5 miles in the Long Pond and

Sheepscot Pond area . i\bove Long Pond the

valley narik-ws until it is generally from 100 to

300 yards wide from 29 to 35 miles above the

mouth of the river . The upper 4 miles are in

fairly steep hills with the main stem of the

river little more than a spring- fed brook.

Along most of the stream there is a

marginal band of thick brush, consisting mostly

of alders, willows, poplar, and maple, with

some conifers . The streambanks are typically

earth and/or gravel . TTiere are exceptions in

the swampy areas near the larger ponds and in

the sand-bank and ledge-rock outcrops near

Head Tide, Whitetield, and Coopers Mills

.

The area was once intensively farmed,

and many grist and sawmills served the area.

These are no longer operating, and many of the

farms have been abandoned. Extensive areas

are reverting to brush and woodland.

Width and depth

In the 21 miles below the Palermo Fish

Hatchery the riffles were generally 20 to 60

feet wide and 2 inches to 1 foot deep. The
deadwater sections and longer pools ranged

from 30 to 80 feet wide and 2 to 5 feet deep

with occasional holes 6 to 12 feet deep. With

the exception of Coopers Mill Pond, Long Pond,

and Sheepscot Pond, the stream decreased to a

•width ranging between 6 and 10 feet in the 14

miles above the Palermo Hatchery. The riffle

areas ranged from 2 to 6 inches in depth and

the pools ranged from 2 to 4 feet in depth with

occasional holes up to 10 feet in depth. In the

upper 4 miles of the stream the width and depth

decreased until the stream was a series of

smaU pocketUke pools and riffles . In the upper

mUe there was a series of small cascades.

Bottom composition

Table 1 presents a summary of the

bottom composition in the pools and riffles in

the surveyed sections of the Sheepscot water-

shed. The areas surveyed for bottom

composition were on the main stem of the river

and the West Branch only. While the sum of

the flows of the numerous small tributaries

made up the bulk of the discharge of the system,

the individual streams were typically of such

limited physical dimensions that they had little

or no apparent use as past or potential pro-

ducers of Atlantic salmon; hence they were not

surveyed in detail. Table 2 presents a sum-
mary of the small tributaries, along with the

factors, i.e. obstructions, total discharge,

etc . , affecting the stream as a salmon

producer

.

Stream flow

The survey crew measured the flow of

the main river at North Whitefield on June 20,

1950, at48.4c.f.s. At this time the West

Branch was flowing 17 c .f . s . or about 35 per-

cent of the total river volume

.

The records of the North Whitefield

gauging station of the U.S. Geological Survey

station show that the river discharge has ranged

from a maximum of 5,260 second-feet to a mini-

mum of 5 second-feet, with a mean of 206. The

peak runoffs are typically in March and April

following the spring thaws . The minimum flows
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Table 2.—A summary of conditions limiting Atlantic salmon production

in tributaries of the Sheepscot River.



usually occur in September and October after

prolonged dry periods . Figure 2 shows the

seasonal trend for 1956.

Temperatures

Observed water temperatures of the

main river ranged from 62° F. to 75° F. dur-

ing the period of survey. "Diese observations

have been supplemented by a more extensive

series of thermal data recorded on a thermo-

graph. The daily water temperatures for part

of a single year are shown in figure 2 . Other

thermograph records have been made in var-

ious sections of the river at other times

.

Temperatures seldom exceed 80° F. except in

the quiet sections of the river, particularly

the tidal portion. The highest recorded tem-

perature was 88° F., an extreme of only a few

hours' duration.

Obstructions

Table 3 presents a summary of past and

present obstructions to fish migration, their

location, description, possible effects, and

recommendations for treatment. There are

1 1 such sites on the main river, 4 on the West
Branch, and 9 on the other tributaries . Seven-

teen of the 24 obstructions to fish migration

were man-made.

Diversions

Hiere are no diversions that remove
water from the watershed . There have been

mills where the water has been bypassed

through turbines for power production only to

be returned to the river. At present the Pal-

ermo Hatchery withdraws some 2,000 g.p.m.,
of cool water from below the surface of Sheep

-

scot Pond. This water is returned to the river

after passing throu^ the hatchery.

Pollution

Sawdust was observed along the banks

at 9.1, 11.3, and 13.3 miles above the mouth:

that at 11.3 miles apparently was carried in

from Chases Mill on Clary Stream in past

years

.

Predators

Garbage dumps were found along the

stream about 950 yards above Alna Bridge and
at Whitefield and Coopers Mill . Below Sprouls

Mill Dam on the West Branch some of the riffles

were cluttered with tin cans and other debris

.

The only salmon predators, other than

fish, observed in the watershed were American
mergansers . The Sheepscot serves not only as

a feeding area but as a breeding area of these

birds

.

Fish present

The various species of fish seen during

the survey are shown in table 4, along with the

stream sections where they were observed.

Relatively few salmonoids or warm -water game
fish other than pickerel were seen. Chub, dace,

shiners, and minnows seemed pwrticularly

abundant in some areas

.

A few shad (Alosa sapidissima) , striped

bass (Roccus saxatilus), and Atlantic salmon

are taken in sport or commercial fisheries in

the Sheepscot or its estuary. The reported

numbers vary from none to six or so for each

species per year.

The earlier records indicate that the

Sheepscot was probably the best producer of

Atlantic salmon of the many small streams

found between the Kennebec and Penobscot

Rivers . The highest recorded catch before

1948 was that of 1872 when "12 to 15 salmon "

were caught. Since then the numbers on

record have varied from none to four per year

.

Since 1948, the river has been stocked annually

with from 10 to 30 thousand young salmon . The
returns have been rather small and erratic;

although about 12 were caught on hook and line

in 1954 and at least as many more ascended the

river to spawn . Some of the latter were caught

the following spring as kelts . A counting weir

has recently been constructed by the U.S.
Fish and Wildlife Service to obtain information

on the migration and survival of salmon.
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Summary Recommendations

From tables 1 and 2 it may be seen that

of the 52 tributaries of the main river, 14 are

listed as having obstructions to fish migration

at or near the mouth of the stream, 20 of the

52 had insufficient flow for salmon migration,

49 of the streams were deemed of little or no

value as spawning or rearing areas, while an

additional two were of questionable value . Only

the West Branch in addition to the main river

was thought to have material value as a possi-

ble salmon producing area

.

Reference to table 3 will show that there

are 20 locations where fish migration is either

obstructed or questionable. Seven of these lo-

cations are on the main river; the most severe

are Head Tide Dam, Kings Mill Dam, and

Coopers Mill Dam

.

From the above information it is apf)ar-

ent that the Sheepscot River has a fairly small

watershed with comparatively small discharges

other than during the peak-run-off periods.

The low flows that prevail during the period

when adult salmon may be migrating upstream

make the obstructions even more hazardous

and extensive . While these obstructions do aid

in supplementing minimum flows from the

reservoir effect of stored water, it is apparent

that this contribution is negligible in those

areas which may presently be considered ac-

cessible to salmon on even rare occasions.

The available history indicates that a

few shad, striped bass, and alewives, as well

as Atlantic salmon, may be found in the water-

shed. It is not now possible to state whether

all of these anadromous species were native to

the area or were strays into the area . The

presence of the alewife may be of importance

in view of their role in the economy of other

sections of Maine . The rather extensive pond

and lake areas indicate the possibility of de-

veloping a local alewife fishery that may
become of value . This possible extension of

the alewife as well as other anadromous runs

of fish cannot be made in the face of existing

barriers to fish migration.

The following recommendations are

made as a result of the survey:

1

.

That adequate fish-passage facilities

be provided at Head Tide Dam and at other ob-

structions in the river as needed for possible

extension of the anadromous fishery resources

of the watershed.

2 . That creation or extension of water

impoundments be investigated as a means of

supplementing normal stream flows during low-

water seasons

.

3. That fish-passage facilities and

other improvements be developed as multiple

-

purpose proj ects particularly with the thought

of creating a commercial alewife fishery as

well as improving the status of Atlantic salmon

and other anadromous species

.

4 . That the dumping of garbage and

sawdust into the river and its tributaries be

stopped.

The Ducktrap River

The Ducktrap River and its tributaries

were surveyed on July 10 to 13, 1950, by Floyd

G. Bryant and John V. Mahoney. The survey

extended from the mouth where U.S. Route 1

crossed the river near Lincolnville to the site

of an old mill 6.7 miles above the mouth.

Above this area the prolonged drought had re-

duced the stream flow to a point where it was
Impossible to determine normal stream char-

acteristics. Areas below Tilden Pond were

inspected, as were parts of tributaries where

the flow was insufficient to justify the time and

expense of a survey.

General description

The Ducktrap River as shown in figure 3,

runs from its source in Tilden Pond for about

10 miles in a southeasterly direction to empty

into Penobscot Bay near Lincolnville . The

watershed drains an area of about 36 square

miles

.

12
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The watershed is generally rugged and

hilly throughout its area . In the lower mile the

river banks rise sharply from the stream to a

height often exceeding 100 feet . The banks rise

to heights of about 200 feet in the next mile and

a half upstream. The valley is wider and flat-

ter in the area from 2 .5 to 4.0 miles up with

the hills again closing in above the 4 -mile point.

From 6 to 8 miles up there are rugged banks

ranging from 350 to 600 feet in height . The

upper 2 miles of the stream and Tilden Pond

are in a saucerlike flat where several meadows
and swampy areas occur.

Most of the watershed is covered with

second- and third-growth alder, willow, birch,

maple, beech, oak, pine, spruce, and fir,

which usually extends to the water's edge. The
many abandoned farms are reverting to brush

and to forest growth.

Width and depth

3 c.f.s. at a point 3 miles above the mouth and

1 to 2 c.f.s. at 5 miles up. The flow was in-

termittent from the 7 -mile point to about 300

yards below Tilden Pond which had an outflow

of 1 to 2 second-feet.

Temperatures

Water temperatures ranging from 65° F.

to 83° F. were recorded during the period of

the survey. The high temperature of 83° F. was
recorded in Kendal Brook, a short distance be-

low the outlet of Pitcher Pond, and clearly

showed the heating effect of sunshine on the

surface of the pond

.

In the main river a maximum tempera-
ture of 79° F . was recorded below the outlet of

Tilden Pond. The temperature dropped in the

shaded areas further downstream to reach a

recorded low of 65°F. at a point about 5 miles

above the mouth.

In the lower 3 miles the stream channel

ranged from 20 to 50 yards in width, but

drought had so reduced the stream flow that

only one -third to one -half of the channel was
water -covered. Above the 3 -mile point the

water depth ranged up to 3 inches in a channel

ranging from 3 to 5 feet in width . In these

sections the normal stream channel appeared
to be 10 to 30 feet wide . In some areas, par-

ticularly in the upper sections of the stream,

there was scarcely any flow above the surface

of the gravel although the water was normally
2 to 5 inches deep. Most of the pools were less

than 3 feet deep, although many ranged up to 6

feet deep in sections well shaded by bank growths
or brush and trees

.

Bottom composition

The composition of the bottom in pools

and riffles is summarized in table 5. Here
again, as with the Sheepscot River data, the

figures are believed to be conservative due to

the drought conditions

.

Stream flow

The survey party estimated the stream
flow at 5 to 8 c.f.s. just above tidewater, 2 to

Obstructions

Obstructions to fish migration in the

Ducktrap and its tributaries are summarized
in table 6 . A brief description of the barriers

is given along with their effects and recom-
mendations on their possible alteration. A
total of 12 barriers to fish migration have ex-

isted at one time or another. Three of the

obstructions no longer exist, but the remaining

9 need alteration if full protection to migrating

fish is to be provided.

Pollution

The only pollution noted was the effluent

of the sewer outlet from a summer camp 2.8

miles above the mouth. The stream was clouded

for about one -half its width and extending down-
stream for about 50 yards

.

Predators

The only predators observed other than

fish were two mergansers, one mink, and a

few kingfishers

.

14
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Fish present

A run of alewives usually occurs in

Tilden and Pitcher Ponds in the spring of the

year. Many of the resultant young are land-

locked in the pond areas during drought periods

.

Schools of small shiners, chub, dace,

and suckers were seen from 2 to 7 miles above

the mouth in the deeper pool areas . An occa-

sional smallmouth bass was noted, as were
small brook trout

.

The available history shows that the

Ducktrap supported a run of Atlantic salmon at

one time . So far as can be determined, there

have been no runs of any magnitude or of any

consistency for more than a decade . None

were caught in a weir operated about 3 miles

above the mouth of the river in either 1949 or

1950.

Efforts have been made in recent years

to establish a run of silver salmon (Oncorhyn-

chu.: kisutch) in the watershed by means of

hatchery plants of fingerlings . (In November
1952, two Atlantic salmon females and 21

silver salmon were seined from the mouth and
liberated upstream where the flow was suffi-

cient to allow fish to swim . There is no

indication to date that the runs are firmly

established)

.

Summary

The Ducktrap River has a small water-

shed with a limited potential for producing

Atlantic salmon as compared with other, larger

streams in the State of Maine . It is apparent

from the above data that the stream flows,

even in favorable precipitation years are one

of the features most inimical to salmon produc-

tion.

Table 7 is a summary of observations

on the tributaries to the main river . The table

shows that of the 19 tributaries 4 were blocked

by man-made obstruction, 16 were considered
to have too small a flow to provide adequate

navigation water for salmon, and 17 were con-
sidered to be of little or no value to salmon
production in the form of spawning or nursery

area. One of the streams was of questionable

value and one was considered of some value

.

Table 6 lists 12 past or present ob-

structions to fish migration, of which 7 would

require alteration to provide an adequate mi-
gration route . It was apparent that the low

discharges enhanced the effectiveness of the

obstructions

.

The observed water temperatures in

the portions of the main river where there was
an appreciable water flow appeared favorable

for production of salmon . In addition, many
portions of the main river appeared favorable

not only for spawning but as nursery areas for

salmon, providing they were made more ac-

cessible.

Recommendations

The survey of the Ducktrap River has

shown that low stream flows and obstructions

are the most inimical features to production of

Atlantic salmon.

It may be possible to develop Tilden,

Pitcher, Knight, and Coleman Ponds as water

-

storage areas for augmenting the normal
stream flow during low-flow or drought seasons.

Some of the ponded areas presently have

a small run of alewives which may possibly be

materially increased if the areas were made
accessible.

The following recommendations are

made with the belief that any conservation

measure undertaken should be of a type that

would provide for multiple species development

of the fishery resources of the watershed;

1. Provide adequate fish -passage

facilities at obstructions

.

2. Investigate the possibility of develop-

ing the ponded sections of the watershed as

reservoirs to augment the normal stream flow

during low-flow periods.
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Table 7* ^ suajnary of certain observations on tribatariea
of the Socktrap River.

J»aoe of 'iVlbtttary





MBL WHOI Library - Serials

5 WHSE 243




