Trapping Activities and Population Estimates of
Adult Sea Lamprey in Tributaries of Lake Superior
During 2009

by
William P. Mattes
Great Lakes Section Leader

Administrative Report 10-06
May 2010

Great Lakes Indian Fish
& Wildlife Commission
Biological Services Division
P.O. Box 9
Odanah, W1 54861
(715) 682-6619



ABSTRACT

The Great Lakes Section of the Great Lakes Indian Fish and Wildlife Commission (GLIFWC)
has conducted a cooperative sea lamprey (Petroniyzon marinus) trapping project with the U.S.
Fish and Wildlife Service Sea Lamprey Control Station in Marquette, Michigan (USFWS-SLC)
since 1986. The purpose of the project is to gather information on adult spawning-phase sea
lamprey ascending various tributaries to Lake Superior. Results of the 2009 trapping season are
reported.

The seven rivers sampled in 2009 were the Amnicon, Middle, Poplar, and Bad rivers in
Wisconsin, and the Silver, Firesteel, and Misery rivers in Michigan. In 2009 2,053 sea lamprey
were captured in six tributaries, with no lamprey captured in the Poplar river. These six rivers
with catch have been trapped annually since 1988 and total catch in 2009 was near the twenty-
one year average (1988-2008) of 2,720 (range: 566-10,908). The majority of lamprey captured
came from the Bad river (1,249) followed by the Amnicon river (5S17).

Schaefer estimates of adult spawner abundance were calculated for 5 of the 7 tributaries in
2009. Spawner abundance estimates were 4,754 in the Bad river, 4,474 in the Amnicon, 370 in
the Silver, 156 in the Misery, and 128 in the Firesteel.
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INTRODUCTION

The Great Lakes Section of the Great Lakes Indian Fish and Wildlife Commission (GLIFWC)
has conducted a cooperative sea lamprey (Petromyzon marinus) (rapping project with the U.S.
Fish and Wildlife Service Sea Lamprey Control Station (USFWS-SLC) in Marquette, Michigan
since 1986. Results of this work have been reported in GLIFWC administrative reports (e.g.
Mattes 2008, Mattes 2007). The purpose of the project is to gather information on and estimate
the population size of adult spawning-phase sea lamprey ascending various tributary streams of
Lake Superior during their May-June spawning run. Objectives of the project are: (1) to monitor
the upstream spawning movements of sea lamprey, (2) to collect data on the biological
characteristics of spawning sea lamprey, (3) to estimate the number of lamprey spawning in each
tributary, (4) to reduce the spawning potential of sea lamprey by removing a portion of the run,
and (5) to provide lamprey to research and alternate control programs (i.e. sterile male release
program for the St. Mary’s river, Michigan).

Information collected by GLIFWC supplements that collected by USFWS-SLC and other
agencies, and is included in a lake wide management plan to control and reduce the lamprey
population. Results of the mark-recapture study are used in a Discharge Regression model
developed by USFWS-SLC to estimate total number of spawning-phase lamprey in United States
waters of Lake Superior, and to evaluate the effectiveness of regional lamprey control efforts
(Mullet et al. 2003). This report presents results of the 2009 (rapping season.

Tributaries selected for trapping by GLIFWC were known to contain spawning runs of adult
sea lamprey and represent a range of stream sizes based on in-stream flows. Several of these
tributaries contained natural or man-made barriers. The number of tributaries trapped by
GLIFWC has varied from 5 rivers in 1986 and 1987 to 13 rivers in 1990 and 1991. Due to
sampling difficulties and low catch in several streams, the number of rivers trapped was reduced
to eight in 1992, These eight rivers were among those sampled annually between 1988 and 1996.
In 1997, the Traverse river was dropped from the sampling schedule due to low catch rates since
1993. The Falls river was added in 1997 because of its comparability to the Traverse river in
mean annual discharge and to determine if lamprey catches would be sufficient to calculate a
mark-recapture population estimate. [n 1998, the Falls and Huron rivers were dropped from the
sampling schedule while the West Branch of the Ontonagon was added. These changes were
made in response to a report by an independent review panel released in August 1997 which
recommended sampling fewer mid-size streams and more small and large streams. In 2001, the
West Branch of the Ontonagon river was dropped from sampling due to low catches. Since
2001, six streams have been trapped annually: the Amnicon, Middle, and Bad rivers in
Wisconsin and the Firesteel, Misery, and Silver rivers in Michigan. In 2007, trapping resumed in
the Poplar river, after being dropped from sampling in 2005 following two years of low catches
(2003 and 2004).



METHODS

Capture Gear and Sites

Four tributaries in Wisconsin and three tributaries in the Upper Peninsula of Michigan were
trapped from late April through early July (Figure 1). The Middle and Misery rivers possess
man-made barriers that were specially built to prevent the upward movement of sea lamprey.
The Amnicon and Silver rivers possess natural barriers which prevent sea lamprey from moving
through the entire system. The Bad, Poplar, and Firesteel rivers possess no impassable barriers.

Portable assessment traps (PAT’s) and fyke nets were used to capture lamprey (Table 1).
PAT’s were the preferred gear and were used in three tributaries with a suitable barrier. PAT’s
were set below and against the man-made barriers on the Middle and Misery rivers. From 2000-
2009 four PAT’s were set in the Middle river in an effort to increase the catch of male lamprey
for the sterile male release program. Previously, two PAT’s had been set in the Middle river.
Two PAT’s were set in the Misery river and three PAT’s were set in the Bad river directly below
and against a natural rock shelf which transects the river. In the remaining four tributaries
(Amnicon, Poplar, Firesteel, and Silver rivers) without a suitable barrier for PAT’s to be used,
one fyke net was set in the lower portion of each river.

Data Collection

Traps or fyke nets were emptied at least three times per week (i.e., Monday, Wednesday, and
Friday) in the Firesteel and Silver rivers, and five days per week in the Bad, Misery, Middle,
Amnicon, and Poplar rivers. A sub-sample of live lamprey were transported downstream (Table
1) and marked by clipping one or both dorsal fins, then released back into the river. The fins
were clipped with a v-notch tool and a different combination of clips was used to identify the
week of capture and release (Table 2). Female lamprey not marked and released were destroyed,
and male lamprey not marked and released were placed in holding cages in the rivers and later
removed for use in the sterile male release program. Water and air temperature were recorded at
the time traps or nets were emptied (Table 3).

The number of live and dead marked and unmarked lamprey captured each sampling day was
counted, along with the number of fish species, fish genera, and other taxa in the (raps or nets.
All dead lamprey, and a sub-sample of female lamprey were measured to the nearest millimeter,
weighed to the nearest gram, and sex determined. The fin clip combination on recaptured
lamprey was also recorded.

Population Estimates

Mark-recapture population estimates were attempted based on the marking procedure
described above. When sample size was sufficient population estimates were calculated using
the modified Schaefer method (Ricker 1975). When the number of recaptures was deemed too
low, no such estimate was calculated. Population estimates of adult spawning lamprey in these
and other streams are made and combined to estimate the population in U.S. waters of Lake
Superior for determining the effectiveness of efforts to control lamprey and the number of lean
lake trout killed by lamprey (Heinrich et al. 2003).



RESULTS AND DISCUSSION
Trap Catches

In 2009 2,053 sea lamprey were captured in six of the seven tributaries sampled; no lamprey
were captured in the Poplar river. These six rivers with catch have been trapped annually since
1988 and total catch in 2009 was near the twenty-one year average (1988-2008) of 2,720 (range:

566-10,908). The majority of lamprey captured came from the Bad river (1,249) followed by the
Amnicon river (517).

Other than sea lamprey, 19 fish species, 5 fish taxa, and 4 other taxa were captured during
2009 (Table 5). White sucker (Catostonus catosiomus) were captured most often (N=1,162)
followed by crayfishes (N=779). Fair numbers of rainbow trout (Oncorhiyncluts mykiss; N=381),
longnose dace (Rhinichthys cataractae N=280) and creek chub (N=270) were captured primarily
from the Middle and Misery rivers.

Biological Characteristics

The mean length of male lamprey was 430 mm, while the mean length of female lamprey was
429 mm (Table 6). These lengths were within the range of lengths observed during the twenty-
one year period from 1986 to 2008 (Figure 2).

The mean weight of male lamprey was 179 grams, while the mean weight of female lamprey
was 184 grams (Table 6). These weights were within the range of weights observed during the
previous twenty-one years (Figure 3). Mean weight of male and female lamprey has been similar
within a year but has varied considerably between years.

Population Estimates

Modified-Schaefer estimates of adult spawner abundance were calculated for 5 of the 7
tributaries in 2009 (Table 7). Spawner abundance estimates were 4,754 in the Bad river, 4,474 in
the Amnicon river, 370 in the Silver, 156 in the Misery, and 128 in the Firesteel. Low sample
size led to no population estimate for the Middle and Poplar rivers. For the Bad river, the
population estimate fel! for the third consecutive year. In addition, the population estimates was
similar to that seen from 1989 to 1998 (average: 4,330) versus the higher estimates seen {rom
1999 to 2008 (average: 11,428) (Table 8).
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Table 2.

Type and combination of marks (v-notch fin clips) used on adult lamprey by week for
rivers trapped during 2009,

Week of Mark Week of Mark
trapping Dates in 2009 (anterior, posterior) || trapping Dates in 2009 (anterior, posterior)

| 04/19 04/25 (0,3) 7 05/31 06/06 (0,2)

2 04/26 (05/02 (2,2) 8 06/07 06/13 (1,2)

3 05/03 05/09 (2,0) 9 06/14 06/20 2,1)

4 05/10 05/16 (0,1) 10 06/21 06/27 (3,0}

5 05/17 05/23 (1,0) I 06/28 07/04 (3,

) 05/24 05/30 (1,1) 12 07/05 07/11 (LY
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Table 5. Number of fish species, fish taxa, and other taxa captured during trapping in seven Lake Superior
tributaries in 2009.

Wisconsin Tributaries Michigan Tributaries Grand
Bad  Anmnicon Middle Poplar  Total-WI | Firesteel Misery  Silver  Total-MI | Total
Fish Species
Sea Lamprey adult 1,249 517 9 0 1,775 33 145 100 278 2,053
Silver Lamprey adult 0 0 0
Chestnut Lamprey adult 0 0 0
Black Bullhead 1 2 3 0 3
Bluegill 1 1 1 2 3 4
Brook Trout 2 2 33 20 33 55
Brown Trout 0 4 4 4
Burbot l 1 16 16 17
Creek Chub 4 148 152 3 112 3 118 270
Hornyhead Chub 10 17 27 12 12 39
Longnose Dace 270 270 3 2 10 280
Longnose Sucker 16 160 176 2 2 178
Northern Pike 2 2 1 | 3
Pumpkinseed 0 2 2 2
Rainbow Trout 24 24 339 18 357 381
Redhorse, sucker §] 1 i 1
Rock Bass 12 78 90 12 2 42 56 146
Ruffe 0 | 1 1
Shimy Sculpin 0 20 20 20
Smallmouth Bass 5 5 1 1 6
Walleye 2 2 0 2
White Sucker 27 158 563 748 183 228 3 414 1,162
Fish Taxa
Bullhead 4 4 4
Chub (Cyprinidae) 7 16 23 5 23
Shiner 5 5 251 261 261
Sucker 20 26 1 26
Whitefish 16 16 16
Other taxa

Crayfishes 9 | 769 779 3 31 18 779
Turtles 1 4 3 5
Predaccous diving beetles 4 4 4
Toads and Frogs 4 4 ! 4
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Table 6.

Calculated mean length (mm), weight (grams), and standard deviation (S.D.) for

male and female lamprey captured during 2009.

River Length Weighi
River Code Sex Number  Average 5.D. Number Average S.D.
Amnicon 705 Female 3 459 29 3 201 52
Male 7 427 43 7 189 45
All 10 437 41 10 193 45
Bad 611 Female 147 435 48 147 1860 41
Male 67 436 39 67 172 35
All 223 435 44 223 181 40
Misery 284 Female- 2 468 1 2 230 8
Male 0 0 0 0 0
All 2 468 ! 2 236
Firesteel 289 Female 28 390 40 28 170 68
Male 17 407 43 12 178 52
All 45 400 41 40 172 63
Silver 190 Female 3 384 20 3 182 3
Male 9 435 19 8 231 24
All 12 422 29 11 218 31
All Rivers Female 183 429 48 183 184 46
Male 100 430 39 04 179 41
All 292 429 45 286 182 44

13




Table 7. Population estimates for spawning phase sea lamprey in six streams

tributary to Lake Superior during 2009,

Population Estimates

Schaefer Method
Tributary Mark/Recapture
Wisconsin Tributaries
Bad 4,754
Middle N/A
Poplar N/A
Amnicon 4,474
Michigan Tributaries
Firesteel 128
Misery 156
Silver 370

Estimates provided by the USFWS- Sea Lamprey Control Program in Marquette, Michigan.
N/A=Not available, population estimate could not be calculated due to low sample size.

14
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