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ABSTRACT

An inclined -screen trap was installed on the Carp Lake River, Emmett
County, Michigan, in the spring of 1948 and has been in almost continuous

operation since that time. The major goal of this project --a precise deter-

mination of the length of the larval life of the sea lamprey --was not attained

because of the contamination of the stream above the dam with spawning

lampreys. The lampreys and other fishes collected in the trap did, however,

provide extensive and valuable biological information. The present report

documents much of the information, largely in tabular form, accumulated

over the operating seasons, 1948-49 through 1957-58; the amount of detail

has been varied according to the importance of the topic under consideration

or the amount required to bring out a particular point.

Records given for lampreys include-, annual catches of sea lamprey,

American brook lamprey, silver lamprey, and of larval lamprey, not fully

separated by species, 1948-49 through 1957-58; daily record of catches of

recently transformed sea lampreys, water temperature, water level, weather,

and, for some seasons, information on length, 1951-52 through 1957-58;

length -frequency distribution of recently transformed sea lampreys for 8 seasons

of the period, 1948-49 through 1957-58; mean weights and ranges of weight of

samples of recently transformed sea lampreys in 6 seasons of the period, 1948-49

through 1957-58; trend in the monthly average length of recently transformed

sea lampreys, October 1954 through April 1955; semi-monthly totals of catches

of larval lampreys (sea lamprey and American brook lamprey, combined),

1948-49 through 1957-58; monthly length -frequency distribution of larval

lampreys (same 2 species), November 1949 through June 1950.

Data on other fishes included semimonthly totals of catches of individual

species each season 1948-49 through 1957-58; some information was given on

lengths. Altogether, 22 species other than lampreys were caught in the traps.
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DOWNSTREAM MOVEMENT OF LAMPREYS AND FISHES

IN THE CARP LAKE RIVER, MICHIGAN

An inclined -screen trap was first installed

near the mouth of the Carp Lake River, Emmet

County, Michigan in the spring of 1948. The de-

vice has been in nearly continuous operation since

that time. Detailed reports of the construction

and operation of this trap and of the downstream

movement of recently transformed sea lampreys,

Petromyzon marinus, in this river in the 1948-49,

1949-50, and 1950-51 seasons have been present-

ed by Applegate (1950) and Applegate and

Brynildson (1952).

The purpose of this report is to present a sup-

plemental record of the downstream movement

of lampreys in this river in the seasons of 1951-52

through 1957-58 and to summarize the records of

fishes captured in the trap during the entire per-

iod of operation.

Studies of the downstream runs of recently

transformed sea lampreys and of larval lampreys

'n the CariJ Lake River since 1952 generally sub-

stantiate the data presented by Applegate and

Brynildson (1952). In the following discussions

of the tabular data given here, comment is made

only where the years of additional records have

provided a better understanding of some features

of the migration.

DOWNSTREAM MOVEMENT OF LAMPREYS

During the 10 annual migratory seasons be-

tween the summer of 1948 and that of 1958,

74, 299 transformed or partly transformed sea

lampreys, 847 adult brook lampreys (Lampetra

lamottei), 27 adult silver lampreys (Ichthyomyzon

unicuspis) , and 72, 979 larval lampreys of several

species were captured in the trap. The numbers

of each species and life -history stage taken in each

year are summarized in table 1.

Certain groupings of the data in table 1 re-

quire explanation. Beginning with the 1953-54

season, no further effort was made to distinguish

between transformed and partly transformed sea

lampreys. The latter comprise such a small por-

tion of the total run in any year that their separa-

tion after the first 5 years served no useful purpose.

At the start of these studies, no entirely reliable

means existed of distinguishing between the larvae

of Petromyzon and Lampetra . The larvae conse-

quently had to be combined in all records. This

practice was continued after better means of identi-

fication became known because trained observers

were not available to examine each day's catches

in the trap. This same lack of trained observers

also prohibited maintenance of separate records for

Ichthyomyzon larvae after the 1952-53 season; the

numbers fortunately were few. The relatively sparse

numbers of adults captured of the brook and silver

lampreys suggest strongly that very nearly all of the

Icurvae taken in the Carp Lake River trap were those

of the sea lamprey.

Daily records of catches of recently transformed

sea lampreys moving downstream during the migra-

tory seasons 1951-52 through 1957-58 are presented

in tables 2 through 8. Ecological factors such as

water level, water temperature, and prevailing

weather, are also included in these records.

The principal features of this migration of the

sea lamprey are as follows: downstream movement

usually begins in early October, extends through the

winter and early spring, and ends sometime in AprQ.

A few scattered individuals may come downstream

as early as mid -September or as late as mid -May.

The migration is usually greatest in late March and

early April; a lesser peak of activity appears in Novem-

ber. During the intervening winter months, a few

come downstream nearly every day. Sudden minor

spurts of activity may also occur during this period.

Nearly all movements of lampreys in the Carp

Lake River appear to be associated with rising or

fluctuating water levels. Late fall rains which in-

crease the flow bring down the initial surge of newly

transformed individuals. Flood conditions resulting

from midwinter thaws and rains are generally accom-

panied by sudden increases in downstream movement.

The greatest downstream migration occurs on the

rise and crest of the floods resulting from the general

spring breakup in late March or early April. For

this reason, the calendar dates of the migration vary

from year to year.



The numbers of larval lampreys that moved down-

stteam in each season between the summer of 1948

and that of 1958 are presented in table 9 where the

catches are summarized by semimonthly periods.

Downstream movement of larvae is similar to that of

the recently transformed sea lampreys in that it is

largely associated with flood conditions in the water-

shed. The greatest activity is in late March, April,

and May during the "spring breakup .
" Rising or sus-

tained high water in almost any other season is nearly

always accompanied by some downstream drift of

larval lampreys.

LENGTH AND WEIGHT OF MIGRANT
LAMPREYS

Periodic samples of recently transformed sea lam-

preys were measured for total length to the nearest

millimeter in all seasons, except those of 1950-51

and 1951-52. These collections normally consisted

of all individuals captured in the trap on alternate

days. Occasionally, this schedule became irregular

due to adverse collecting conditions. Random sam-

ples of migrants were also weighed individually on a

dietary scale to the nearest 0. 1 gram. Length-

frequency distributions for transformed sea lampreys

captured in each of 8 migratory seasons are presented

in table 10 and the minimum, average, and maxi-

mum weights of samples of these migrants are pre-

sented in table 11.

Among all sea lampreys measured (15, 110

individuals), the smallest was 95 millimeters and the

largest was 243 millimeters in total length. The av-

erage lengths of migrants in the runs of each year

varied from 143. 6 to 151.4 millimeters. The weights

of the sea lampreys ranged from 1. 8 to 9. 8 grams;

the average weight of samples varied from 3. 6 to 5.

1

grams.

The average length of migrants increased steadily

between the 1948-49 and 1954-55 seasons (table 10).

This change is attributed to reduced competition among

the residual stocks of larvae since the Carp Lake River

dam and trap blocked all, or nearly all, adults from

spawning in the watershed during these years. Begin-

ning with the 1955-56 season, the size of migrants de-

clined. An appreciable escapement of spawning -run

adults above the trap is believed to have taken place

about this time. The smaller size of recently trans-

formed individuals in the last 3 years of study may

reflect increased competition with new year classes

of larvae which were added to the stock.

The size of the recently transformed sea lam-

preys increases progressively during each annual peri-

od of downstream movement. The autumn migrants

are composed of the smaller individuals. Average

size increases during the winter and is greatest during

the late winter and early spring when downstream

movement is at its peak. This change of length is

reflected to some extent in the mean lengths of the

daily samples as given in tables 3 through 8. It is

illustrated better by the average lengths of all mi-

grants taken in each month of a typical migratory

season as presented in table 12. Further evidence

of seasonal differences of size may be had by com-
paring the weights of autumn and spring samples of

transformed lampreys as given in table 11.

DURATION OF LARVAL LIFE

A primary objective of the extended operation

of the Carp Lake River dam and inclined -screen trap

was to determine the length of larval life of the sea

lamprey. It was estimated by Applegate (1950)

that this phase of the life history lasted 5 years during

which 4 years of growth were followed by a 1-year

"rest period. " Presumably, the dam, after its final

reconstruction in 1949, blocked all spawning-tun

adults from further migration upstream and prevented

the addition of further year classes of larvae to the

stock above the barrier. Had the block been perfect,

the cessation of downstream runs would have permit-

ted calculation of the maximum duration of larval

life based on the last year when spawning in the river

was known to have occurred.

No spawning above the dam is known to have

taken place during the early years of operation.

There is evidence, however, that after 1951 sea

lampreys may have spawned in the watershed. Stud-

ies by Staufferl/ of the resident larval populations

above the dam suggest sporadic recruitment.

1/ Stauffer, Thomas M. , "An investigation of the con-

tinued capture of downstream -migrating recently

transformed sea lampreys in the downstream trap of

a weir on Carp Lake River, Emmet County. 1955.
"

Michigan Institute for Fisheries Research, Report

No. 1474 (May 4, 1956), Typewr. , 16 p.



Stauffer sought to explain the continued down-

stream runs of recently transformed individuals on

the basis of either a longer larval lifespan (as

much as 8 or 9 years) or, the sporadic addition of

further generations of larvae to the population fol-

lowing escapement of adults to the spawning

grounds. The possibility of a longer larval life

than originally postulated cannot be dismissed. On
the other hand, there is little doubt now that some

adults have escaped to the spawning grounds and

that their spawning is largely responsible for the

continued runs of recently transformed sea lampreys.

In view of these circumstances, the records

in this report can in no way be utilized to deter-

mine accurately the maximum duration of the lar-

val life of the sea lamprey.
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DOWNSTREAM MOVEMENT OF FISHES

Nearly all fish captured in the downstream

trap during the 10 years of operation were identi-

fied as to species. The numbers and kinds of these

fishes, other than lampreys, that were taken are

summari/zed by semimonthly periods in tables 14

through 23. Total lengths of fish in occasional

samples of most species were measured to the near-

est 0. 1 inch. Where these data are available, they

are included as footnotes to the tables. A list of

the common and scientific names of all species

taken in the trap catches is given in table 24.
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Table 2. --Numbers of newly transformed sea lampreys migrating downstream in the Carp

Lake River during the winter of 1951-52, and data on weather, water temperature

and water level for the period

[Readings and observations made at 8: 00 a. m. each day]

Date:

1951



Table 2. --Continued

Date:

1951



Table 2. --Continued

Date:

1951-52



Table 2. --Continued

Date:

1952



Table 2. --Continued

Date:

1952



Table 3. --Numbers, average total length, and range of length of newly transformed sea lampreys

migrating downsueam in the Carp Lake River during the winter of 1952-53, and data on

weather, water temperature, and water level for the period

[Readings and observations made at 8:00 a. m. each day. Only part of the sea lampreys were measured]

Date:

1952

Sept. 1-17

Oct.

Mean water

temperature

18



Table 3. --Continued

Date:

1952



Table 3. --Continued

Date:

1952-53



Table 3 --Continued

Date:

1953



Table 3. --Continued

Date:

1953



Table 3. --Continued

Date:

1953

Mean water Water

temperature , level

(°F.)
I

(inches)

Weather
Number
taken

I

Sea lampreys

Total length (millimeters)

Average | Range

April 23



Table 4. --Numbers, average total length, and range of length of newly transformed sea lampreys

migrating downstream in the Carp Lake River during the winter of 1953-54, and data on

weather, water temperature, and water level for the period

pleadings and observations made at 8:00 a. m. each day. Only part of the sea lampreys were measured]

Date:







Table 4. --Continued

Date:

1954



Table 4. --Continued

Date:

1954



Table 4. --Continued

Date:

1954

Mean water Water

temperature
\

level

(°F.

)

i
(inches)

Number '
Sea lampreys

Weather
j^j^^i^

Total length (millimeters)

j

Average Range

May 10



Table 5 --Numbers, average total length, and range of length of newly transformed sea lampreys

migrating downstream in the Carp Lake River during the winter of 1954-55, and data on

weather, water temperature, and water level for the period

[Readings and observations made at 8:00 a m each day Only part of the sea lampreys were measured]

Date:

1954

Mean water

temperature

(°F.)

Water

level

(inches)

T

Weather
Number

taken

I

Sea lampreys

i
Total length (millimeters)

Average Range

Sept.

Oct.

Oct.

Nov.

14 to

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

1

2

3

4

5

6

7

8

9

10

11

50.0

52.0

53.0

54.0

53.0

53.0

51.0

46.0

45.0

43.0

43.0

44.0

44.0

44.0

47.0

46.0

45.0

47.0

44.0

43.0

42.0

39.0

38.5

38. 5

38.0

38.0

39.0

38.5

39.0

42.0

40.0

38.5

38.5

10.0

10.0

9.0

9.0

8.5

9.5

12.0

15.0

14.0

13.0

12.0

11.5

11.0

11.0

10.5

10. 5

10.5

11.0

10.5

10.5

11.0

11.0

11.0

11.0

10. 5

10. 5

10.5

10.0

10.0

10.0

10.0

10.0

10.0

12



Table 5. --Continued

Date:

1954-55



Table 5. --Continued

Date:

1955



Table 5 --Continued

Date:

1955



Table 5. --Continued

Date:

1955



Table 6. --Numbers, average total length, and range of length of newly transformed sea lampreys

migrating downstream in the Carp Lake River during the winter of 1955-56, and data on

weather, water temperature, and water level for the period

[Readings and observations made at 8:00 a. m. each day. Only part of the sea lampreys were measured]

Date:

1955



Table 6. --Continued

Date:



Table 6. --Continued

Date:



Table 6. --Continued

Date:

1956



Table 6. --Continued

Date:



Table 6. --Continued

Hatp*



Table 7. --Numbers, average total length, and range of length of newly transformed sea lampseys

migrating downstream in the Carp Lake River during the winter of 1956-57, and data on

weather, water temperature, and water level for the period

[Readings and observations made at 8:00 a. m. each day. Only part of the sea lampreys were measured]

Date:

1956



Table 7. --Continued

Date:

1956-57



Table 7. --Continued

Ddtc*



Table 7. --Continued

Date:

1957



Table 7. --Continued

Date:



Table 8. --Numbers, average total length, and range of length of newly transformed sea lampreys

migrating downstream in the Carp Lake River during the winter of 1957-58, and data on

weather, water temperature, and water level for the period

[Readings and observations made at 8:00 a. m. each day. Only part of the sea lampreys were measured]

Date:

1957



Table 8. --Continued

Date:



Table 8. --Continued

Date:



Table 8. --Continued

Date:

1958



Table 8. --Continued

Date:



Table 8. --Continued

Date:



Table 9. - -Semi-monthly summary of larval lampreys (Petromyzon and Lampetra) moving

downstream in the Carp Lake River between July 1, 1948, and June 30, 1958

[IX a digit is not entered, the trap was not in operation]

Semi-monthly



Table 10. --Length -frequency distributions for newly transformed sea lampreys migrating down-

stream in the Carp Lake River in various winter seasons from 1948-49 through 1957-58

Total lengthl/



Table 10. --Continued

Total length 1^



Table 11. --Average weight and range of weights of recently transfoimed sea lampreys

in selected samples of the runs occurring in 6 winter seasons and total lengths of

si)ecimens in the samples

[Data for 1948-49 from Applegate and Brynildson, 1952]

Migratory



Table 13. --Length -frequency distribution for larval lampreys (Petromyzon and Lampetra)

collected in the Carp Lake River trap in each month between November 1, 1949,

and June 30, 1950

Total length 1/



Table 13. - -Continued

Total length 1/



Table 14. - -Numbers and kinds of fishes other tham lampreys taken in the Carp

Species



Lake River trap in semimonthly periods, August 16, 1948, to June 30, 1949

February

1-15 16-28

March

1-15 16-31?./

April

1-152/ 16-30

May

1-15 16-31

June
Total3/

1-15 16-30

4

10

13

18
j

195

66

87

10

5
I

I

26

6

264

290

38

66

1

14

4

1

5

406

544

74

137

4

29
:

i

I

i

I

I

i

i

3

3

448

12

119

1,021 55

59

7

137

4/70

5/31

6/l2

7/35

8/ 1

9/ 7

10/14

47

232

6

1,476

2,551

263

102

355

61

12 14 25 394 701 1.189 1,707 200 5,263

6/ Range in total length was 6. 2 - 24. inches (average 18. 1 inches).

7/ Range in total length was 6. 3 - 16. 4 inches (average 9. 5 inches).

8/ Total length, 10. 2 inches.

9/ Immature individuals, 1 1/2 to 3 inches, total length.

10/ Immature individuals, 2 to 4 inches, total length, except for one fish which

was 6. 4 inches long.

51



Table 15. --Number and kinds of fish other than lampre)'s taken in the Carp

Species



Lake River trap in semimonthly periods, November 1, 1949, to June 30, 1950

March



Table 16. --Numbers and kinds of fish other than lampreys taken in the Carp

Species



Lake River trap in semimonthly periods, July 1, 1950, to June 30, 1951

January



Table 17. --Numbers and kinds of fish other than lampreys taken in the Carp

Species



Lake River ttap in semimonthly periods, July 1, 1951, to June 30, 1952

January



Table 18. --Numbers and kinds of fish other than lampreys taken in the Carp

Species



Lake River trap in semimonthly periods, July 1, 1952, to June 19, 1953

January



Table 19. --Numbers and kinds of fish other than lampreys taken in the Carp



Lake River trap in semimonthly periods; September 8, 1953, to June 30, 1954

February



Table 20. --Numbers and kinds of fish other than lampreys taken in the Carp

Species



Lake River trap in semimonthly periods, September 14, 1954, to June 30, 1955

1

February



Table 21. --Numbers and kinds of fish other than lampreys taken in the Caip

Species



Lake River trap in semimonthly periods, September 7, 1955, to June 30, 1956

February



Table 22. - -Numbers and kinds of fish other than lampreys taken in the Carp



Lake River trap in semimonthly periods, October 1, 1956, to June 30, 1957

February



Table 23. - -Numbers and kinds of fish other than lampreys taken in the Carp

Species



Lake RivcT trap In semimonthly periods, October 2, 1957, to July 18, 1958

February



Table 24. --List of common and scientific names of lampreys and fishes

mentioned in this report

Common name



Table 24. --Continued

Common name
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