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SEA LAMPREY MANAGEMENT IN CANADA AND THE UNITED STATES

EXECUTIVE SUMMARY

Management of sea lampreys in the Great Lakes by the

Department of Fisheries and Oceans Canada and the U.S, Fish

and Wildlife Service continued in 1985. Larval surveys,

stream treatments/ and assessments of adult populations were

conducted in tributaries of Lakes Superior, Michigan, Huron,

and Ontario, Activities in Lake Erie tributaries were limited

to larval surveys and assessment of adult sea lampreys.

Surveys for larval sea lampreys were completed in 410

tributaries of the Great Lakes: 120 tributaries of Lake

Superior, 127 of Lake Michigan, 112 of Lake Huron, 16 of Lake

Erie, and 35 of Lake Ontario. In addition, 35 offshore areas

were examined. Distr ibution and abundance of larvae were

substantiated in the St, Marys River. Larvae were found for

the first time in Coldwater River (Lake Huron), and also in the

Carp River (Lake Superior) where they have been absent since

1963.

Chemical treatments were completed in 73 tributaries of

four Great Lakes: 24 tributaries of Lake Superior, 13 of Lake

Michigan, 16 of Lake Huron, and 15 of Lake Ontario. The Big

Salt ?iver, a tributary of the Saginaw River (Lake Huron), was

treated for the first time, and TFM was applied to the Neebing-

Mclntyre River system (Lake Superior) which had not reguired

treatment since 1972.
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Assessment t raps vere placed in 51 tributaries of the

Great Lakes and captured 57,103 spai^ning-phase sea lampreys:

1,770 from Superior, 15,471 from Lake Michigan, 31,760 from

Lake Huron, 2,383 from Lake Erie, and 5,719 from Lake Ontario,

The number of spawning adults was estimated in the Manistique

River (Lake Michigan) and the Cheboygan, Ocgueoc, and St, Marys

rivers (Lake Huron), An estimated 116,500 adults were present

in these rivers.

Commercial and sport fishermen collected 5,964 parasitic^

phase sea lampreys in the Great Lakes: 330 from Lake Superior,

1,086 from Lake Michigan, 4,523 from Lake Huron, 15 from Lake

Erie, and 10 from Lake Ontario, These data show lampreys are

far more common in Lake Huron than the other lakes. information

on the incidence of sea lampreys and marks on fish was provided

by 235 charter captains in the Upper Great Lakes and by sport

anglers in Batchawana Bay (Lake Superior).

Several special studies were onducted in 1985, Investi­

gations of the effects of lampricides on nontarget organisms

were conducted in treated and control sections of the Silver

River (Lake Superior); Ford, Sturgeon, and Platte rivers (Lake

Michigan); and Carp and Rifle rivers (Lake Huron). Studies on

numbers of larval sea lampreys were completed in Batchawana Bay

and in Salem Creek, a Lake Ontario tributary. Other special

studies investigated survival of larvae in polluted sediments,

transformation of larvae. and the effectiveness of electro­

fishing gear.
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EXECUTIVE SUMMARY

ANNUAL REPORT

of toe

SEA LAMPREY CONTROL CENTRE

for^

1985

The Department of Fisheries 
located at Sault Ste. Marie'ntario^ 
lamprey control on the Canadian side of the 
tributaries of Lake Ontario. 1 
field season by approximately 20 casuals and students. The control program 
consists of five main field prefects; Adult Sea Lamprey AssessmentLarval Sea 
Lamprey Assessment j Lampricide Treatment j Barrier Dam Construction and 
Maintenancei and Special Stud

Marie,

Lamprioi

The sea lamprey contro
TFM, 

Vhile our
the selective lampricide 
alternate methcis.
successful developments of 
of lampricide must be consiiey

't'le

00

and Oceans Sea Lamprey Control Centre^ 
responsible for implementing sea 
Treat Lakes and to the New York 

staff of 21.5 employees is augmented in the 
casuals and students.

Treatment J Constzmctzon

rregram depends almost exclusively on the use of 
'espite continuing efforts to find and develop 
reliance on lampricide may be reduced through 
control techniques, the continued availability 
•'ital to the sea lamprey control program.

The lampricide TFM, 2-tri fluoromethyl-4-nitrophenol (sodium salt), has 
been used successfully as the orinciple means of sea lamprey control since its 
discovery as a selective toxicant in 1957. This material is supplied as a water 
soluble liquid at approximately thirty-six per cent active ingredient.

Bayer 72 j the ethanolamine salt of 2' j5-dichloro-4’-nitrosalicylccnilide 
is occasionally used as an additive to the lampricide TFM in treating selected 
rivers, 
ingredient, 
generally reduced the amount oj

This material is supplied as a ^oettable powder at 70 per cent active 
Applied at a rate of between one to two per cent of the TFMj it has 

reauired for treatment by 20 to 50 per cent.

The heavy granule foimulation of Bayluscide or granular Bayer 72 (five 
per cent active ingredient) has been tested and is particularly effective as a 
survey toolespecially in streams which are deepj turbid or have low electrical 
conductivity. Used in estuarine and lacustrine areasBayer 72 has proven more 
effective than the TFM which dissipates rapidly in the lake. The heavy granule 
quickly reaches the bottom causing lamprey to leave their burrows and generally 
surface where they can be samoled. Tne 
efficient in overcoming the efi 
by sinking through the thermal 
the TFM contained in the overlying warmer stream water.

ioates rapidly in the lake.

mpled. granular material has also been 
of thermal stratification in estuarine areas 

to reach lamprey not normally exposed to

Tn addition to granultt 
survey streams to detect the t 
their distributionj or to estim

72J backpack electro-shockers are used to 
- -f sea lamprey ammocoeteSj to determine

Bayer 
urrence Oj 

their abundance.e
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aduEvaluation of spawming phase 
treat Lakes is accomplished through 

formation provided by cormercial ( 
the 'i

se z

tne 
Inf:. 
of 
assessing

throuahout 
7 d c vi: 
indicat 

Another m^eth

populationslamprey 
operation of 

and sport fishermen also gives an
tvappinc

levels of parasitic phase sea lamprey In tne lakes, 
sea \ 

inflicted wound.
lamprey activity is 
's and soars on fish.

by monitoring the incidence 
Although this activity is

the "vf
the

von 
'^f 

|^•.V''.prey~ 
primamy

resoonsibility of the fisheries management agencies of the Province of 'Cntario 
and the appropriate States, sport fishing "cooperators" provided similar data 
directly to this Centre.

ne appropriate States^ sport fishing "cooperators'^ provided similar

All evidences of the sea lamprey population sizes in the 
attest to the continued effectiveness of the sea lamprey control program, 
reduction in sea lamprey abundance, where control measures have 
implemented, is estimated to approach 90 per cent below their peak levels in the 
pre-control period, 
has 
particularly the fishery for "large desirable 
total of one billion dollars in value.

where

Great Lanes 
The 

been

The resulting decrease in lamprey-induced fish mortality 
akes fisheries - 

a
been a mtajor factor in the restoration of the Great 

salmonids which now exceedsff

T,

The assistance and cooperation of the Ontario Ministry of natural 
Resources is gratefully acknowledged. (Tne Ministry has, over the years, 
provided aircraft for moving personnel 
provided accommodations for our field personnel, and have operated the lamprey 
traps built into the lower dams on the Saugeen and Ganaraska Rivers.

Tne Ministry has, over the 
nd eauipment to inaccessible locations,

ADULT SEA LAMPRET ASSESSMKBT

A total of 18,363 spawning phase 
trapping devices fished in 13 tributaries: 
Carp River (129), Stokely Creek (4); Lake Huron 
Kaskawong 
(2,323), Duffin Creek (1,059), Bomanville Creek (466), VzTmot Creek 
Graham Creek (672), Shelter Valley Brook (123), and Lakeport Creek (47).

sea lamprey were collected from 
Lake Superior - Pancake River (9), 

(7,763), 
Humber River 

(58),

- St.
Lake OntarioRiver (649), Thessalon River (4,586);

Bowvianville Creek (466),

eolleoted

Marys River

Corrmerczal fishet^en submitted a total of 1^197 predatory ohase lamprey
to the Centre for a reward: Lake Superior - 24, Lake Huron - 1,158, and Laks 
Eri^- 15. Tk.e Lake Huron catch consisted of 731 from the North Channel, 403 
from the main basin and 19 from Georgian Bay. Cver an 13 year period (1587-34), 
a total of 652 predatory phase sea lamprey have been submitted to the Centre 
from the Lake Erie cormercial fisheries.

15.
Lake Superior - 24 j Lake Huron

Over an 13 year period (
to tne

LARVAL SEA LAMPRE7 ASSESSHgRT

Surveys were conducted on 90 tr^lbutaries and seven lake areas of the 
- -■ Superior 25 - 4; Lake Huron 33 - 3; Lake Cntario

.'r!

Great Lakes as follows: L ' 
(Canada) 17; Lake Ontario (USA) 15.

5^.e first time, 
this population.

w&ve taken from the Coldwater River, Lake Huron, for 
Further surveys will be required to determine the magnitude of

Larval escapement from previous treatments was documented
tributaries:

i-aKe Huron); onelter Valley Brook, Deer, and South Sandy Creeks

in seven
•VOIf River (Lake Superior); Root, Garden, and Chikanishina Rivers

(Lake Grntario}-

,t
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7.

'■'inducted upstream of dams on eight 
sea

Suv'eys '''inducted upstream of dams on eight tr' 
.^p^awnlng phase sea lamprey have gained access above 
fness lion an:! Scho Rivers.

•onducted off the 
Sturgeon Rivers, and Polly Creek (Lake 
(Lake Huron); and Blind and Little Sandy i

mouth of 
Superior); ,

Granular Bayer 73 lake surveys conducted off the mouth of Mackenzi‘^, 
Wolf and Black Sturgeon Rivers, and Polly Creek (Lake Superior); Manitou an: 
Sturgeon Rivers (Lake Huron); and Blind and Little Sandy Creeks (Lake Ontario: 
identified the presence of sea lamprey in all except the Black Sturgeon River 
and Blind Creek.

LAMPRICIDE TRBATMKNTS

A total of 30 tributaries were treated with the selective lampricide TPi! 
Lake Supeznor - 8; Lake Huron - 7; and Lake Ontario - 15 (8 in Canada 

In addition, granular Boyer 7 3 treatments were
in 1985:
and 7 in the United States).
carried out in areas of three lake Superior baySj two inland lakes and two 
river.

Sea lamprey larval populations were considered to have been moderate to 
abundant in all of the tributaries treated with the exception of the Steel, 
PigeonChippewa (Lake Superior) and Sauble (Lake Huron) Rivers. However, 
larvae of transformation size were present in all of the streams. Larvae 
undergoing adult transformation were present in eight of the tributaries with 
the largest numbers being collected from Salem - 212, and Cuffin - 90, Creeks 
(Lake Ontario) and the Neebing-Mcintyre River -91 (Lake Superior).

the
Rivers, 

streams.

haff in - 30 J

Uon-.target fish mortalities were considered to hanc been negligible in 
all of the tributaries except the Salmon River, Skinner and Sterling Creeks 
(Lake Ontario), the Serpent River (Lake Huron) and the S-oulais 
Superior, 
coarse 
and excessive lampricide concentrations, 
salmon in 
C'. nasntratiens 
health.

, the Serpent River (Lake Huron) and the S-oulais River (Lake 
: kills on the Skinner, Sterling and Serpent tributaries involved 

fish and resulted from a combination of unfavourable stream conditions 
Mortality of approximately 400 chinook 

he Little Salmon River was attributed to relatively high lampricide 
conditions of low water temperatures and deteriorating fishunf.

Sayer 73 to previously 
ine in the numbers of 
eptions were the St.

Application of the bottom toxicant granular 
treated areas of the Great Lakes indicated a continued 
larvae collected as compared to previous treatments. 
Marys River and Echo Lake (Lake Huron), and the Trent River-Canal (Lake 
Ontario).

e

Four areas of the St. Marys River totalling 8.39 hectares were treated 
with 1,906.5 kilograms of granular Bayer 73. A total of 6,679 larval sea 
lamprey were collected, including 29 animals undergoing adult transformation. 
Approximatelu 73 per cent of the collection was taken from the southeast flank 
of Vhitefish Island with the majority of these larvae coming from a previously 
untreated section. Treatment of the Whitefish Island area was facilitated by a 
significant reduction in water discharge as a result of the dewatering of the

■jith 1^906.5 kilograms of granular Bayer 73.

Appvoximatsly 7! pep cent of the collection aas taken from the southeast flank 

Treatment of the Whitefish Island area was facilitated by a

St. Marys River rapids for the purpose of constructing a concrete dike.

A small area of the Trent River (0.92 hectares) adjacent to the mouth of 
uk treated with the bottom fozrnulation of lampricide, granular 
Ci the 257 larvae collected, 33 were undergoing adult transformation.^

Mayhew Creek was 
Bayer 73. of - -------------------------------- . i
Although it is felt that these animals origtnated from May new Creek, reports 
adult sea lamprey spawning in the Trent River is cause j ar concern.

't‘7
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LAMPRKl BARRIER DAM COR STRUCT I OR AND MAINTEJIAIICE

Centre on nine tributar^'-es;
Sturgeon (Lai^ 

^ff-io

Low-head barrier dams constructed by thzs 
the Carp, Gimlet, Stokely, Sheppard {Lake Superior), Kaskauong, 
Huron), Duffin, Graham and Lakeport (Lake Ontario), appear i,c ■ 
preventing the upstream migration of spawning phase sea lamprey. i^ams on toe 
Echo (Lake Huron) and Credit (Lake (Ontario) Rivers have, for various reasons, 
not been effective as sea lamprey barrier dams.

A concrete dam with steel lip, lamprey trap and removable steel^ plates 
to allow for the seasonal upstream movement of anadromous fish species was 
constructed on Shelter Valley Brook in 1985. The total cost of construction, 
completed in November, was $42,520.

Huron), Duffin, Graham and Lakeport (Lake Ontario) J appear o be tue

Echo (Lake Huron) and Credit (Lake Ontarvo) Rvvers have, for varzous reasons,

The total cost of aonstruction^

Construction of a dam on the Still River in 1985 (Lake Huron) 
deferred due to the h-''h cost; the lowest bid being approximately $100,000.

-JOS

Sable, Stokely, 
Also a 10 m long 

segment of the Shannonville dam on the Salmon River (Lake Ontario) was faced and 
capped with 20 cm of reinforced concrete.

Maintenance work was carried out at the Gimlet, 
Kaskawong, Echo, Lakeport, Graham and Duffin barrier dams.

SPECIAL STUDIES

Studies on the St. Marys River (Lake Huron) involved a spawning phase 
sea lamprey population study in the upper river, larval sea lamprey population 
studies in several areas of the river and continued efforts to define larval 
population spatial parameters. Results of these studies indicated that
approximately 23,850 adult sea lamprey were present in the area of the river 
below the Great Lakes Power dam 
studies suggest a staggering 20 million larvae occupy the river from Point 
Louise to the south flank of St. Joseph Island, a distance of approximately 62 
kilometres.

Restilts

o

Results of collective larval population

Sea Itamprey larval distribution and population studies were conducted in 
'ivcilved the use of the submersible 

The dives took place on July 25 and 26 and 
temperature 

) 
Observations during the dives were video taped and are available 
Results of a portion of the overall study indicated that an area 

of the bay totalling 3.02 hectares had a population of approximately 10,446 
larval sea lamprey, only 23 (0.2 per cent) of which were undergoing 
transformation.

Batchauana Bay Lake Superior.
^Sea Link IT" (a USA/ROAA project).
involved the laying of underwater transectsj tAe placing of ( _
recorders and the placement of marked aommocoetes in cages to measure capture 
efficiency. ' - --
for viewing.

This

adult

sea^ lamprey larval growth study was initiated on Salem Creek (Lake
This is a relatively small stream with an average summer discharge of 

. . . km of the stream is inhabited by sea lamprey. The study ’Jas
vmtiated with a population estimate carried out in

Ontojcio). 
0.2 m^/s. ts inhabited by sea lamprey.

conjunction with the 
Results of the study indicated 

treatment J of approximately 259^363 animals

lampricide treatment of the stream in September, 
a larval population, prior to i '

of 17,216 larvae undergoing adult transformation.
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ADULT SEA LAMPREY ASSESSMENT

t rci' 'A

efforts to control sea lamprey on the Canadian side of the Great 
in 194b when the Ontario Department of Lands Forests

L a < - 3 
began in 194b when the Ontario Department of Lands Si Forests installed 
mechanical trapping devices in tributaries to the North Channel of Lake Huron. 
A gradual expansion of tnis effort occurred throughout Lake Huron and into the 
remaining three lakes. By 1954, with tne creation of a joint Federa1-Provinti a 1 
Research Committee, the first electrical barriers were installed in Canada in 
three Lake Superior tributaries. After the formation of the Great Lakes Fishery 
Commission (GLFC) in 1955 the Canadian control program became the responsibility 
of the federal Department of Fisheries, as designated Canadian agent of the 
GLFC. The electrical barrier networks then rapidly developed on Lake Superior 
and eventually Lake Huron, but were reduced after 1963 when the success of 
chemical control became apparent. The Canadian Lake Superior barriers were 
removed after 1967 while those on Lake Huron were progressively eliminated until 
none were left after 1980.

The Canadian Lake Superior barriers

Although initially intended as control measures, the original mechanical 
a means 

t he
trapping devices and electrical barriers were retained only as a means of 
assessing populations of spawning adults, both by enumeration of the adults 
caught, and by trends in their biological characteristics (length, weight, and 
sex). Similarly, a regulated dip net operation conducted from 1968 to 1978 and 
again in 19-31 on the Humber River, a Lake Ontario tributary, provided valuable 
assessment information over the period preceding and following the 1971 
introduction of chemical control to tnat lake.

many instances highly successful, 
are presently regarded as

Mechanical trapping, reintroduced in 1971, has replaced electrical 
barriers as the principal assessment methodology for spawning populations. 
Mechanical weirs, portable traps and permanent barrier dam traps have proven to 
be practical, and in many instances highly successful, collecting devices. 
Permanent trapping devices are presently regarded as the most stable and 
consistent collecting method available.

s L a D1 e

Information on the predatory phase of the sea lamprey is currently 
obtained from the Great Lakes commercial and sport fisheries.

Systematic efforts to obtain specimens and ancillary information from 
the commercial fishery-were initiated in 1967. Payment is offered for specimens 
submitted with observations on date, location, and depth of capture, type and 
size of gear used, and the species of fish (if any) the lamprey were associated 
with.

Angler Diary Cooperator Programme" 
frequency of lamprey marking and

In 1983 the Centre introduced an 
on the 
The lake trout fishery of Batchawana Bay, 

For 1984, the programme was

directed at obtaining information 
sightings from the sport fishery. 
Lake Superior was selected for the pilot study.
expanded to include as well the sensitive lake trout fisheries of Michipicoten 
and Thunder Bays, Lake Superior.
Montreal River was also enlisted.

In 1985, a charterboat operator working around
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1983 was the monitoring of fishing fur ■
for the recapture of

i ntended f 
iiendous interest in these organized events, 

as amply demon st ra

Also cor’i’ienc 1 np > n 
of determining f.jii.jp- 

-.a.;, 

'■riic, 

-J Ilf

Department of Environmental conserve l i on i^nrutcj.
by Centre personnel in 1985, one on Lake Superior anc 
wh^le data from another two derbies on Lake Er--

i nfornji

or
This programme

T-.inprey loarKing rates, 
'lamprey released to investigate movement, 
advantage ot the recent trei'-- - - - - - - - - -
orovide considerable opportunity to fisheries agencies, 
the wealth, of information obtained^ from the Empye Syy^^Lye Onjiayio . 

derbies by 
derbies were attended 
three on Lake Huron, 
provided by the Ontario Ministry 
exchange of information.

purpose

of Environmental Conservation (MYUEC).

from another two derbies on Lake Er-- 
of Natural Resources (OMNR) in an

f 0 r k

1 s

The Fish Cre‘k tag-recapture study of transformed sea lamprey, whic*i 
commenced in September 1982, was completed in 1985.

LAKE SUPERIOR

Spawning Phase Sea Lamprey

For 1985, a total of 133 spawning phase sea lamprey were collected fro 
trapping devices operated on three tributaries to Lake Superior.trapping devices operated on three tributaries to Lake Superior. Locations at 
these streams are shown on Figure 2, operational data in Table I, and biological 
data in Ta ble II.

Once again, the catch from the dam trap on Stokely Creek was very low, 
at four specimens. Since the first season of operation in spring 1982, tnii 
device has averaged only six adults annually.

The collection of 129 specimens from the Carp (Sable) River dam trap a
up from the 45 captures last year. Of some concern, this count is similar
previous catches nade at the former electrical barrier operated on this st-eah
in the 1950's and ‘6Q's, yet it is not considered indicative of any pronounce;
change in the sea lamprey population of Batchawana Bay and adjacent waters.

Indeed, the trapping effort at the Gimlet Creek dam in nearby Pancr? 
River suggests the opoosite, for no specimens were taken this year, despite tie 
feeling that the operation was as effective as in any recent attempt. Further, 
during a TFM treatment conducted on the Pancake River over June 11 and 11, i 
concerted effort was made to locate spawning adults and nests, 
wi th the time when 1' 
commenced (two-thirds of 
dates). 
relatively fev^ suspect 
gravel . 
spawning runs of eastern Lake Superior.

This coinciiel 
the run has normally peaked and spawning activity has 

- ' the Carp River collection had been made by these 
Intensive observations resulted in 21 adult sea lamprey counted lie 

nests noted, even on considerable stretches of pri^s 
This stream was historically recognized as carrying one of the major

Predatory Phase Sea Lamprey

Cormevcial F srievzss

To date, three Lake Superior fisheries have submitted 24 sea lamprey. 
While the number is inadequate to develop realistic conclusions, the entire LaW
Superior data set will be presented in
released next year.

an internal technical report to
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; d D 1 I.' I . '._.t;‘:,‘t operational data
collected by assessment gear fished in 

1986.

Pertinent and numbers <)f spawning phase se-a 
13 Great Lakes trioutari

1 a'lpru, 
es IP

LAKE/Tn b'jtary
Gear

Fl shed No.
Period

Gear Fished
Total Nignts 

Operated
Sea La-"- 

Col lecteo'
-‘iprey

LAKE SUPERIOR

Stokely Creek
Carp (Sable) River
Pancake River

DT 
DT 
PTr I

1.

1
1

- July 10
- July 10

May 2
May 3
Apr. 30 - July 10

69
68
71

4

129
0

LAKE HURON

St. Marys River 
Kaskawong Ri ver 
Thessalon River

PT
DT
PT

2
1
3

7 - Aug. 9June
Apr. 29 - July 10
Apr. 30 - July 11

53
72
72

7,763
548

4,566

LAKE ONTARIO

Humber Ri /er 
Duffin Creek 
Bowmanvilie Creek 
Wilmot Creek 
Graham Creek 
Shelter Valley Brook 
Lakeport Creek

DT 
DT 
PT 
PT 
DT 
PT
P.T

?

1
2
1

1
1
1

Apr. 25 - June 24
Apr. 29
Aor. 29 - June
Apr. 27 - June 26
Apr. 27 - June 28
Apr. 26 - June 25
Apr. 25

June 28
26

June 23

50
60
53
59
52
60
64

2,328
1,059

465

672
123

47

TOTALS 13 13 18,353

PT = Portaole Trap DT - Dam Trap

TomerciaT TsA.srsss (Continued)

sea lamprey activity remains low over the 
Tne higher incidence of marking reported from th? 

was resolved 
In 1984, it had become necessary to treat the 

a stream that had last been treated

According to fishermen, 
Canadian waters of the lake, 
eastern eno of Nipigon Say during the past few years apparently 
the 1986 fishing season. 1 
Plat River, a stream that had last been treated in 1963^ but according W' 
surveys sea lamprey had not become reestablished until the late 197O's or early 
1980's.

remai ns
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Ta b 1 e 11. Spawning phase sea la^prev ciological data collected from assessment mi*s 
in Canadian tributaries to tne Great Lakes, 1985.

■ IS Med

LAKE/Tnt)utdry Uni t
Number

Collected/Samp led
Percent 

Males
fiean Length (n’b) 
Males Fema1es

.‘Van Weight (g) 
Males Fe'ijles

LAKE SUPERIOR

Stokely Creek DT
Carp (Sable) River DT
Pancake River PT

4
129

0

4
129

50
47

431
442

415
437

205
203

179
197

Lake Superior Totals 133 133 47 442 436 203 196

LAKE HURON

St. Marys River 
Kaskawong River 
Thessa!on River

PT 
DT 
PT

7,763
648

4,566

1,932
364

2,456

57
46
62

479
477
491

484
491
493

240
227
243

251
248
259

Lake Huron Totals 12,977 4,752 59 485 489 241 255

LAKE ONTARIO

Humber River
Duffin Creek 
BoviTianville Creek
Wilmot Creek 
Graham Creek
Shelter Vai ley Br. PT 
Lakeport Creek DT

DT
DT
PT
PT
OT

2,828
1,059

466
58

672
123

47

1,135
429
428

58
377
120

47

64
60
63
67
64
64
55

483
431
486
478
495
502
488

474
477
471
468
502
479
472

244
242
247
248
252
265
256

245
248
237
252
276
245
244

Lake Ontario Totals 5,253 2,594 63 436 478 247 249

GRAND TOTALS/Averages 18,363 7,479 60 485 484 243 251

PT = Portable Trap DT = Dam Trap
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Sport Fisheries

a) Angler Diary Programme

The field record used in 1985 remained unchanged from the previous year, 
used for reporting marks is that put forward by the GLFC 

Recommend Standards for Reporting Sea Lamprey Marking 
The transition from wounds to scars was 

III and IV of the Type A mark (from the King.

J

The convention
sponsored "Committee to
Data", namely 'wounds per 100 fish .
designated as between stages I..
Edsall Classification, GLFC Special Publication 79-1).

The diary programme for the Thunder Bay and Michipicoten Bay fisheries 
not vigourously pursued this past season. A concerted effort in 1984,

1

!

of the original 57 volunteers.

'2 '_ _ _ _ _ _ ■■ However, a questi onnai re was sent
early October of 1985 to 56 of the cooperators, along with a request that any 

Responses were submitted by 21 per cent of the
Three of the respondents indicated they were not interested in

was not vigourously pursued this past season. A concerted effort in 1984, 
during the first year of operation in these areas, led to a response from 32 per 
cent of the original 57 volunteers. The information they submitted was 
summarized in the Annual Report for that year, with the exception of one set of 
field records not received until summer 1985. However, a questionnaire was sent 

i n ( 
completed forms be returned, 
volunteers. _
participating further; three recommended a preference for seeing the programme 
expanded to rainbow and salmon; another three indicated that they had spent very 
little time fishing; and one respondent from each area noted that for them lake 
trout fishing had been poor, 
been delivered.
Michipicoten Bay cooperator. They indicated that in 
amounting to 22 hours of fishing, no lake trout were caught.

One questionnaire packet was returned, not having 
The only field records received to date were from one 

They indicated that in five fishing trips,

vi ableremains viable because of the 
To date, information on 159 lake 

A breakdown of the marking

Batchawana Bay investigation 
perseverance of some ten committed volunteers, 
trout has been provided for the 1985 season, 
incidence by standard size categories for lake trout is given in Table II.1, 
supplemented by data from another 14 lake trout obtained at a fishing derby 
(described later). Many of the specimens are small, and it is worth noting that 
14 per cent of the 173 lake trout sampled were under 12.9 inches (328 mm) io 
length.

The

Table II.1. Sea lamprey predation data from a lake trout angler diary programe 
and a fishing derby on Batchawana Bay, Lake Superior, 1985.

Total Length 
(Inches)

Lake Trout
Sample Size

No .of 
Wounds

No.Wounds 
/lOO fish

No .Other
Marks* **

No.Other Marks 
/lOO fish

under 17.0
17.0 - 20.9

131
42

5.3
19.0

14
16

10.7
38.1

TOTALS/MEAN 173 15 8.7 30 17.3

7
8

* Standard total length categories
** Includes healed wounds and superficial marks

1 1I 4^
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wna t 
iplinj? " shift in average lengths

1 time in three years. In 1983 the 
the number of lake trout in it as tne

IS s jggested by this data in i son with
" vnift in average lengths to the low<->r 

three years. In 1983 the I7.i) to 2U.

t he 
class

1 I c h 
c i a s 5 ; 
'1 "a Iler

to the
17.U to
17.0 inch ■: 

season the ■
Where nearly nine

two I' >rI ' J 

■ ICCurr-HO

ISS n Jd

1H34 so
■ (J'T

! I'

ot .<1 I 
second 
twic-' the number of lake trout in it as tne 17.0 inch ciass; for 
equally represented; and during the (last season the s.-'.al ler class 
than three times as many specimens angled. Where nearly nine per cent 
1984 catch was longer than 20.9 inches, not a single lake trout was ' 
from the larger length categories this past season, 
up considerably, 
pronounced increases.
years were essentially unchanged.
lake trout, ranging in length up to about 330 mm.

I '' 1 ■'

''‘^PO^
Despite this, wounain j 

represented

f'-'

• S
Both of the length categories that are represented snow 

Inexplicably however, the per cent 'Other marks' for ojtn 
Nine lamprey were recorded attached to tnese

•3 re

Undoubtedly sea lamprey are having a significant if not major impact 
the present Batchawana Bay lake trout population. However, experience from 
other Great Lakes situations suggests that such a small, geographically discrete 
bay would, when subjected to a high level of recruitment to the adult 
lamprey population, show substantially greater 
observed, 
in relation to historical levels, and that admittedly rudimentary evidence 
obtained in 1985 portends further decline.

However,
on

sea
a re

Rather, it is the conviction of this office that recruitment is 1 ovt
incidences of marking than

A charterboat operator out of Montreal River was recruited during the 
Unfortunately, the fishing season was essentially finished in the 

This source holds promise for next
late summer.
area so that no information was collected, 
season.

b) "ishinj Derby Information

The 10,5 Satchawana Say mini-derby was neld on July 20, about one month 
The poor quality of the lake trout fishery led to the 

Consequently, it was a northern piKe, at 3.6 
A total of 14 lake trout, two northern pi<e. 

The lake trout marking information is olended with 
Only one of the lake trout carried

later than traoitionally.
derby being opened to all species.
pounds, that was overall winner.
and one coho we”6 entered.
the angler diary information in Table III. 
marks (one wound and two scars).

LAKE HURON

Spawning Phase Sea Lamprey

Trapping operations for 1985 were confined to only three streams, 
esulting catch was staggering (a total of 12,977 specimens compared 

5,359 from the same streams in 1984). Figure 1 and Tables I and II provide 
locations, operational data, and biological information, respectively.

the wi
p *

n
Figure 1 and Tables

the St.Although no operational changes were made to the trapping on
Marys River, the dewatering of the international rapids during construction of a 
concrete berm could have had a major impact on the collection, since lamprey 
movement upstream from the twin Sault basin was restricted to the power canals 
ornavigationallocks. ' ' " ' "
of last year and quadrupled that of 1983. 
from !

The count of 1,1^2 sea lamprey was more than double that 
For 1985, the percentage of males 

traos,the Canadian traps was 5.6 per cent lower than that from the U.S.
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not the interest, expressed at 

ratios. A spawning ,jhim 
1985 and is discussed on page

in the <upor'^, 

11 in 

I a-igrev 

0 f t n;

ii.ipiarent trend mentioned 

tne concern, 
tnese sex

fl

i V1 OU sof 1 
some of

1uterpretation of 
study was - - - - - - - - - -.,onctijctecl i

1 t
21 spawning 

discussed on '1

•d

’;,e 
if 
K

•'fl

kaskawong River, that had been the
- ■ i from the barrier dam, uds

of whether or not the beaver dan

source orthat 
■ , .,b»n to interpret past co11ect;on^,

washed out in the spnr.ij floydy- yoe permanent trap was no longer e,
prevented part of tne run from .eacning tne p _ __ - - - - - - - - - - - - - „

issue. It IS not xnown 
specimens this spring 
collections of this magni 
195O's, even though the streai 
variety of techniques. It 
treatment <- - - - - - - - - - - - -
lamprey i- - - - - - - - - - - - - - - - - ,
individuals were noted, attesting m uhe

anguish
"he

Che

on tne

It IS 
thi s

- . The question 
from reaching 1 

if tn 1 s 
: <3 

I tu

on the capture of 641
over 1984). However 

this river since the early

change had any bearing 
' ' 1 increase 

not been seen in 
n has been 1 , .

was

1 nearly si x-fold 
ude nave

1984).

trapped consistently over the years by a it

It also possible i n conjunction witn a Tf!''

conducted 'lay 23, to carry out 
immediately preceding

detailed observations for adult sea

a
Ji

the usual spawning period. Only some 
effectiveness of the dam trap.

spawning period. OJ

Two we 11-separated trap 
one located at 1 
Sridgeland Cree<, 
used to stabilize

sites were agai n fished on the Thessalon river, :•
Ryoal Bank on th, n.n sten and the "'d
Ta ^-asor to.hotary., At Both sites nock crib

- J 
tne traps

Bnidgeiand operation was conducte- 
_ _ _  rm,,tor tne entire 

(interided) te'^porary 
c e V i c e s , '— - - 

the single trap 
some 

with those

fished over 
tne 

;f two 
mint by

netting

utraps were 
the success of 
operation 
tne G 2 2'c 
'-eported d i p 
counts contrast 
i n 1 - - - - - - - - - - - - .
earlier, a ciosberg weir operated at_Ansoma 
the Bridgeland confluence) Oetween 
of 1 ,680 soecimens. 
where a 
adults eacn year, 
traps averaged 430 
3,389. 
suffere

1: viere once more 
However, while the

in 1984, it happened that two : 
rather than one, when ; 

espite tne ;

the animals.anG help guide 
ted essentially as 

season at Rydal Bank, 
I location was I - 

tne combined catch of 677 was
1983, two private

nrecogni zed.
little di fferent fron

Ln 1933, cwu pi ivaue n ndividuaiS 
dam on their own initiative.

1984. 
55u adults at this 

from earlier portable t .
i were taken, respectively.

u u ,„,.,oo...d (some 10 km
1 1950 and 1954 inclusive had an average eaten 

"his pattern recurs m th. Rndaeland Creek collections 

weir ope'^ated from 1. 
Lipsberg weir averaged 
f rom 

These results S'

1 n These •
trapping conducted at the Iji

1979 and 198U wnen only two and no specimens
a Liosberg

'^echam cal 
a

Even
downstream but above-

■ 1 the Eln dgel and Creek 
1946 to 1950 averaged „

1 1979 to 1933, took 993 m 1984, 
ijggest that the 1 _

j ust over 6,U'Jj
1,27U Trom 1951 to 1954, and portable 

and tni s year captnrk

formerly large spawning runs, onicti 130

a aramatic decline, are now showing an alarming resurgence.

recogni zing 
streams , <

'whi 1 e 
techni ques , .
trend in sea lamprey abundance is oeing 
trapping network.

dangers of comparing counts oetweenjthef— J -
and years, it appears that a very real, very 

demonstrated by the nortnern Lax
very

t different 
unde-: i raol?

H’jroi

Predatory Phase Sea Lamprey

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . a total of I 
with accompanying information.

time of reporting, 13 fisheries had submitted a total
13 silver lamprey, with accompanying information. ■' 
listed of 731 adults from the North Channel,

the mam basin (all but 39 taken from^OH-J)^. 
has been : _ 

lamprey oresently found in 
the lake.

At the 
sea lamprey and 
lamprey catch consi 
Bay, and 408 from 
tne same as 
large number of 
tasin of

■ji'

h 
witn: 

;1.3h

' . The picture 
suggested by collections Tor the last Tew years, 

the North Channel/northwester
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not until l'-»y3 tnatIt was not until 1^83 tnat numbers in 
■/ith OH-1 apparently rollowing in 1984, 

.-.■impan son with that for 1984,

i; ch began
; 1ze of tne cat 

that the [lopul ati jn 
tne

the 
The

0 I.-1 > It ?
t 1 1 s .

(,

e 0 f 
with that for 1984, implies that the 

However no 'unit of effort' has been applied, and 
'modernization‘

The annual averages for that time when returns war

' n ■ f'

o'ioac 
iirog^j'! ■

'It- I , 
1 n 
s t a 0111 z 1 n g. 
these counts of .the new quota system and the overall
of the UMNR is unknown.
depressed in the two key areas mentioned (i.e., 1971^-82 for the Nortn Cnannel 
and 1973-83 for the northwestern main basin), commencing with the year wnen 
counts bottomed out in each, were about 100 specimens from the former and i 
from the 1atter .

If It can be assumed that the preceding counts were representative or 
actual lamprey abundance at the time, then the present population is determined 
(by simple ratio) to be about five times larger than during the preceding penaa 
of 1ow counts. 
began to increase in 1983, coincident with the 
considered to be improvements in trapping effectiveness, 
postulate that the effectiveness of the trap site was improved by some 75 per 
cent over the course of the next few years, then the real expansion in abundance 
did not occur until the 1984 and 1985 seasons (when two of the three year 
classes contributing to the larger 1983 parasitic phase catch would have entered 
their spawning phase). In introducing this factor, the relative increase in 
catch would seem nearer to five-fold than the nine-fold suggested by counts 
alone. Sheer speculation it is true. But what if the 1986 catch is roughly 
similar to

It is intriguing to note that the Thessalon River catch first 
in 1983, coincident with the initiation of what were 

If one can reasonably

In introducing this factor, the relative increase

Sheer speculation it is true, 
this past year's?

If we look at the Kaskawong collections we find a trapping device mucn 
more stable in terms of year-to-year effectiveness, out regrettably at zhe mercy 
of whatever curves the now-destroyed beaver dam may have tossed at the system. 
The 1985 collection does however show a better than 3-foid increase oven 
previous four year average.

Despite the many complicating features which exist to remove any meaning 
trom so simplistic and fragile a concept, yet it may well 
commercial fishery catches are nonetheless providing a r. 
relative abundance. I..-.. — - - - - - - - - - - - - - - -  -
measure, as 
predictive capability may indeed be available.

1 be that the annual 
1 reasonabIe measure 

With the introduction of effort statistics to refine 
proposed by the Lake Huron Fisheries Assessment Unit of the OMNR,

or
tne 

e

The concern in 1984 that lamprey numbers were increasing in southern 
Georgian Bay, expressed at the time by local f i s hermen, did not arise tni^ 
'.'ear. For 1985 two fisheries were requested to collect adult specimens, 
resulting in the submission of 19 sea and seven silver lamprey, which was not 
alarming in their estimation. Although not monitored in 1984, these same 
fishermen had indicated a combined catch on the order of lOU feeding adults over 
that fishing season.

For 1985 two fisheries were requested
, did not arise 

collect adult

Although not monitored in 1984,

that fishing season. It is apparent from the collection that any problems that 
do occur should not be attributed to sea lamprey without first^ gauging 
presence of silver lamprey.
two years to ensure the catch this past season

the
Monitoring will be continued for at least another 

, 1 was not an abnormal situation,
and that the increase in hybrid trout stocks observed by the OMNR does not lead 
to a resurgence in sea lamprey numbers.
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heriesSport F

This year, in addition
in the St. Marys River 
derby held (for the 
must be t 
officials 
random spot-checks, 
satisfactory.

1 n

1 to moni toning 
...h (first sampled in 1 
first time) i

c'ninoo'x salmon dtaroies n.nKj 
‘ sal :(jn 

The information cotained

j she two 
1984), staff also attended a

in the North Channel. The inrormation cotiinej
- ,,„rion as it was mainly generated by volunteer derby
treated with some on and experience, and only occasional

kinds of conclusions being drawn, it is Ii--eiy.^Tth limited previous 
For the

if 

jif' 
iii' 
iff

A total of 766 Chinook salmon were
pntpred by the participants in tne . 

Li ght Ki ng SalmonCan-Am Team Salmon J^ejitember^ 6-8)^and^ the^ Marys River. | J

Derby (August lamprey marks, with any associated larjre, '
Of these, 514 were checked for lamprey^ 
sightings being recorded as wel . . . 129.5 marks per 100 fish, i

total of 666 marks, for wounding rates of 30.2
217 wounds was taken Trom 1 lamprey were reported
wniinded and 42.2 wounds pe • . uu gf Attachment of some

sampled chinook for an incidence o. 

fish with six lamprey attached.

i!« 

11!

showed a 1 
count of wounds was 
per 
as 
11 per cent, 
unverified report was 
would suggest that the 
of Chinook was 
i nterpretati on 
Chinook population.

The recent upsurge in 
catching, particularly by _the^ 

relatively 

led^to the organization in the area o 

species. One 
to the lower 
the river mouth, it was open 
were ( 
and 24 female, with a 
mm. .., _ —
and no scars being recorded, 
wounds per 100 fish, 
wounded fish weighed 1,570 g. 
Thessalon River in the 5,000 g (11 lb.) range.

cent wounded and - - - - - -
attached to reported to bejarryinj

recei ved of a f.
.,,.0 level of lamprey activity Thjs^year 

relatively unchanged from that r- - - - - - -
rests, as usual, with the questionas

! of attachment of some | f' 
four lamprey e£ch_, and an

These data 1 # 
on the St. Marys run 

The problem in 
of the stabi 11 ty of the

recorded in 1984.

■jp-terest in pink salmon as a

nigh abundance in the 
Marys River) has generated an c M

(J

11

•11
Ji
>1'J

fish suitable for 
- - , and r.s 

(North Channel/St. | ? 

class of fishery.

casual or family-oriented ft Sherman 
( north end or Lake Huron (

entirely different class of fishery. It nas Jsa|,
inizatiuii ,U local Oerbias principally Oysetbjng lin
prt’hVs“e derbies «as .on,toned tn,s year by the Centre

Thessalon River and a small section 
to all salmon species.

, Confined <
Qf“the" North Channel outside i 

However, only pink salmon
1 to ail saimun bpck-ico. - - - - - - - - - - - V ,

enleredPt'the weigh-in station. Of the 179 fish entered
4 female, with a combined average weight of 844 g _ . iJLL.i .wrid 
The marking rate was 1,7 per cent, with one wound., two

' The per cent wounded was 0.6, c. 
The largest fish entered was r 

The OMNR has r

,j superficial marks 
as was the number of

, ccsw ...3 a g male, while tne
reported pink salmon taxen from the

LAKE ERIE

Predatory Phase Sea Lamprey

Commerd'icLl Fishenes
Lake ErieThe collection of feeding phase sea lamprey was /"/Jhe Laie

sndar year 1985. As in every year since 1967, the o i rolle'‘ti'”' 
-.,.earch and Assessment units of the OMNR have coordinated The co 
.vv.ning specimens and catch records. To date, the only submis__ 
from the western and west-central basins, with ysherje^s^ 
and SIX silver lamprey specimens.

for calendar year 1985. 
Erie Research and 
of incoming specimens and catch records, 
const.-.--— ----
sea _ -
reported no major shifts in the apparent 
perceived by the commercial fishery as being low.

Fishermen from across 
abundance of lamprey,

ha'/e
contri butidG 
the lake '• 

which

’•1 
have; 

is'
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r ish-''ri-?:'

been instr j.tne ur J1nj j f thisit tne urjinij or this Centre, 
initiating within them angler diary programme and tnrough the larger ri

Trip Lake Erie HTL, n 1 ,

1 n 
derbies the 
standards are 
specles (lake trout

While the information is being treated by the OMNR in their own reports, 
a brief synopsis is given here. The angler diary programme has not as yet 
provided wounding data in consistent fashion, but there is promise for next 
year. However, data from two derbies held in 1985 were compiled and sent to our 
Centre. The significant occurrence of silver lamprey and the use in some 
instances of untrained volunteers must be kept in mind when interpreting reports 
of Lake Erie lamprey activity, such as the following.

collection 

being

wounding information. Tne GLFC
J .adopted wherever feasible, while being applied to 
oemg only rarely, if ever, encountered).

1 aiiiprey
I wherever

1n forma 11on . 
w h 1 1 e

l id r X '
1 I

here.
consistent fashion,

The Erieau Salmon Derby, held July 13 to 27, was based out of the port 
of Erieau in the central oasin. 
walleye, the respective rates,

No lamprey were observed attached to fish.50.
i n the centra 1 basi n , 
out of Port Stanley, 
palomino trout (hybrid cross 
rainbow strain) entered, f

For 51 coho, 34 rainbow, four Chinook, and four 
in 'wounds per 100 fish', were 2.0, 2.9, 0, and 

_ _ _ _ _ _ g_; g. . Further to the east, but still 
the Summer Salmon Search was held from June 29 to July 21

For the 130 cono, 74 rainbow, five Chinook and two 
w i 1 d 

(jne

74 rainbow,
i between the VJest Virginia golden trout and a 

the respective rates were 1.5, 1.4, 0, and 0. 
lamprey was reported attached to a coho.

rates were 1.5,

Salmon r - s i n g in 
this year, 
expansion of th 
has been expressed
wi 11 benef i t the 1 ainprey . 
be maintained,

a a t

tne central basin was reported as substantially 
for the fishermen was offset by the 

walleye populations of the western basin.

d own 
e istwarj 

Concern 

proliferation of the walleye in the central oasin

./asfortunately 
tremenoous 

wnetfier the proliferation or tne wan eye m cue veuuQ. uao...
It is hoped that the present level of monitoring can 

in order to stay current with the situation.if not enhanced,

LAKE ONTARIO

Spawning Phase Sea Lamprey

fl sned in seven tributaries captured aiTSpS iijii--'-* - - - - - -
phase sea lamprey (Figure 1, and Tables I and II).

total of 5,253 spawning

low of 1,355 in 1984 to 2,328 in 1J85

- a count that is more tyoical ot this site c- - - - - -  - -
Mill dam of a second permanent trap t^^ee yea£S_ ago^. 
the eleven year mean ot 
operation. f — 
this stream, the sex ratio 
64 per cent.
with a value in 1984 of 55 per cent^. 
measured at 162 g from 1— - 
From then unti1 1 — 
and 250 g with a mean 
lamprey again jumped, to 256 g. 

10 2 4 5 g . - - - - - -

The Humber River eaten rose from a 
al of this sit since the incorporation into the Did 

This count fell snort of 
,,s obtained from the 1958 - '78 dip-net 
organized collections have been nade from

3,322 specimens 
Fnr thp first time since c.

has exceeded 50 per cent males, being determined as 
■ data set averaged 54 per cent,

u pc' The mean weights of sea lamprey were first
1968 to 1972, but by 1977 averaged an amazing 244 g.

LLa animal then fluctuated between 200 
Last year the size of the Humber River sea

The previous Io year discontinuous

1933 the mean weight of the 
a round 2 30 g. 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,

For this past spring the weight was back down

These signs suggest that p^ey are i
plentiful and that the animal is
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not 
f a c 10 r s
OOp'j

A further imp! ica11on 
also

1 s'.if ‘ood. A further implication is chat other 
are also not overly stressful, since the 

from a predominance of fema 1 ?s.

i.'ig stressed oy scarcity 
such as the control programme

1 ation seems to De trending away/ f

■ ■ specimens, Duffin Creek surpassed all previous 
the Tnsta’l 1 ation of the dam for the 1981 season, the previous

tally or 1,059'••J i t n a 
counts made since 
ni '^n na 7 i ng Deen 5U6, 

situation was also true for the Bowmanville Creek operation, 
Previous collections,

A simi 1 ar 
record catch of 456 specimens occurred this year.where a

made since 1976, ranged between 28 and 309 spawners.

The Wilmot Creek catch of 58 adults, while increased over the very low 
count of nine last year, was no better than average for the stream, excluding 
the extraordinary 1983 catch of 566. In the absence of known explanations for 
such changes, the tremendous recent fluctuations in numbers taken at this site 
make suspect the value of this trap operation as an indicator of relative 
abundance.

This was the second year of operation for the Graham Creek dam and 
permanent trap. By comparison with previous collections made from 1976 to 1982 
with a mechanical weir, the 1984 catch of 26 specimens was a disappointment. 
Jhile a washout in that spring caused the stream to go around the dam, providing 
unrestricted access to its upper reaches, this problem should not have been 
critical as repairs were completed by May 9. 
as a consequence a most unwelcome surprise.

The 1985 catch of 672 spawners was

I 
j
I

The poor success of the 1984 operations on Shelter Valley Brook ledtoa 
change in technique for this year. A portable trap with short downstream-facing 
wings occluding about one-half the width of the stream was placed at a location 
near the mouth. The 1984 eaten of 123 adults, although closer to the highest 
count of 152, cannot be related to any earlier counts made here. This stream 
has considerable value to the Lake Ontario network because of its location in 
the easter'^ end of the central basin, and so the construction of a new barrier 
dam this IC- fall in Shelter Valley, offering a permanent trap site, i s most 
welcome.

3

lie Laceport Creek barrier dam and trap were operated for the first tine 
oast season, taKing a total of 47 spawning phase sea lamprey.this oast season, taKing a total of M spawning phase sea lamprey. As no 

earlier collections are known to have ever been made from this stream, no 
''elationships can be drawn. A TFM treatment conducted May 5 and 6, shortly 
after start-up of the trap, may have negatively influenced the catch to some 
extent.

In summary, with the exception of the Humber catch (which nonetheless 
showed a significant increase in total over 1 
sites showed increases in numbers reaching record highs.
why the Humber .River and Wilmot Creek operations did not yield higher catches, 
it IS difficult to suggest that any real increase was being measured. However, 
this is believed to be the case (a feeling that is not supported by the U.S. 
trap data).

1984), all of the most reliable 
Without understandini

1
fl

1!

JI

'1;

•’1
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/I Late "pawner

A September 18-19 TFM treatment of Salem Creek resulted n 
of a spawning phase male, 35 7 mm long and weighing 114 g in a preser/e.l -31.1 ■.

Predatory Phase Sea Lamprey

Conmeraial Ftsherves

I I s fn e r, 'i t?As in previous years, contacts were made with 
representing a cross-section of the Lake Ontario fishery, 
apparent that lamprey sightings were low across the fishery, and 
marking observed was not of concern, 
year to seek their cooperation in collecting specimens, it will only be on tne 
basis of ‘time and opportunity permitting', and likely concentrated in 
portion of the fishery working outside and east of Prince Edward County.

severa1
It was once ajai .

that any
If a few fishermen are approached next

E nd :

No specimens have been received from Lake Ontario in 1985.

A Transformer Tag/Recapture Study-Oneida Lake, New York

The previous 
For this year,

In September 1982 and August 1983 the Centre used latex dye injections 
to mark 1,588 and 1,528 transforming sea lamprey, respectively, from both Fish 
and Big Bay Creeks, two tributaries of Oneida Lake, New York, 
followup to that effort is described in the 1984 Annual Report.
the only marked specimens yet expected to be available for capture were those 
from the August 1983 release.
by spring 1985, then in-stream collections were the only remaining source 
returns.

As these should have reached tne spawning stage 
for

Collections conducted by fishery agencies that had any reasonable chance 
of showing these marked lamprey included the 5,253 spawners captured by the Lake 
Ontario trap operations of this Centre, the 466 taken by the USFWS from their 
network in New York State waters of the same lake, and another 3,240 taken by 
New York Department of Environmental Conservation (NYDEC) at their Cayuga Inlet 
barrier dam. No latex dye-marked specimens were discovered in 
col 1 ections, 
failed to catch any adult sea lamprey, 
incidentally during nest count surveys.

No latex dye-marked specimens were discovered in these 
Traps operated this year by NYDEC on Catherine Creek, Seneca Laxe, 

nor were any marked adults captured
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LAKE SUPERIOR

larval sea lamprey assessment

25 tributaries and four lake areasLarval surveys were conducted on 2b trioutaries anu .uu. areas on 
ICCC. All streams surveyed had a history of sea lamprey larvae 

For numerical information from completed surveys see Table III.
Lake Superior i n 1985. 
product!on. (- - - - - - - -

Surveys to determine relative treatment effectiveness were conducted on 
treated with lampricide in 1984, 
lamprey were found in surveys of the Black Sturgeon River last

five streams 
residual sea

and one treated in 1983. No

treated in August 1983 and the Batchawana, Agawa, Pays Plat and Jackfish Rivers, ;
The Wolf River however, also treated in 1984, was found 1

Only five of '
each treated in 1984. 
to harbour a small population of residual sea lamprey larvae. 
1,111 sea lamprey larvae collected appear to be residual animals, using total ; 
body length as an indicator of age.

Populations of reestablished sea lamprey larvae have once again been \ 
confirmed in each of the six streams listed above. Reestablishment surveys were ( 
also conducted on the Sand River, last treated in the mouth area wRh granular 
Bayer 73 in 1971, the Mackenzie River, last treated in 
Kaministikwia River and Stillwater Creek last treated in 1983. 
sea lamprey populations were found in the Mackenzie and Kaministikwia 
and Stillwater Creek. -— Tl,_. .—'
lamprey population to date.

Reestablishment surveys were i

1978, and the ; 
'’.res^ablished ■

Rivers
The Sand River remains without a reestablished sea

Preparing for 1985 treatments, distribution surveys were conducted or : 
the Big Carp, Goulais, Pancake and Neebing-Mc 1 ntyre Rivers and West Davignon . 
Creek. Also, in preparation for potential 1986 treatments, surveys to show ■ 
distributional patterns of sea lamprey larvae were conoucted on the Carp,. 
Mi chi picoten , Gravel and Cypress Rivers.

Collections of larvae made from Stokely, Polly and Stillwater Creeks, 
(above Lake Helen), Pearl,'and Carp, Mi chi picoten, Gravel, Cypress, Nipigon

Mackenzie and Pine Rivers to provide information on larval population size anil 
age class structure are useful in part to assist in formulating treatment 
schedules. 
have been 
1ampri ci de.

The Carp, Mi chi pi coten, Gravel, Cypress, Nipigon and Pearl Rivers:, 
to be treated with:i nd uded i n the 1986 schedule or streams

larval lamprey specimens todThe special studies unit while collectin
used in tagging studies in various sites provided a thorough assessment o 
larval populations in Tier and Stokely Creeks. Surveys conducted periodical! 
on Tier Creek since 1954 have resulted in the collection of only two sea 1 ampre 
larvae to date. L

n 3

Surveys conducted periodical!

Work on the Stokely Creek reveals that while there is no fin । 
evidence of successful spawning taking place upstream of the Sea Lamprey Contra ; 
Centre's barrier dam, sea lamprey larvae are still being collected. The larva® ? 
probably remnants of the previous established populations of sea 1 amprey, ' 

■ f? :

Centre's barrier dam, sea lamprey larvae are still being collected.

surprisingly small (length), having displayed little growth over the past 
years. P
omitted from the treatment schedule.

Because of apparent low sea lamprey numbers the stream continued to I'
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NUMBER I A M P R E Y LARVAE C 0 L I, f C I I 1)

70

No. Name

Month(s) 
of 

Survey

Dale of 
most recent 
t realinent 
preceding

Survey

SEA LAMPREY \AI lU
I AMPKl 5

Range 
(mm)

0-51 
(mm)

51- 
101 
(mm) 106 111

Lamprey in 5min increments (upper class limit)

116 121 126 131 136 141 146 151 156 161 166 171 +
101 AL

larvae
U-tu

SPP. I .a.

S-2 
5-5
S-24
5-56

5-37
5-52

S-54

5-56 
S-9 3
5-100
5-167
5-360
S-360

5-374
5-505
5-592

5-414

S-455

5-509

5-517

S-520
S-bbb

5-571
S-573
5-509

t

West Davignon Cr. 
Big Carp R.
Coil I a IS R. 
Stokely Cr. 
-above barrier 
-below barrier 
1 ler Cr.
B.itchawana R.

Carp R.
-atiuve dam
-below dam 
Pancake R.
Agawa R.
Sand R.
Michipicoten R.
Pays Plat R.
Gravel R.

R.L'ypre 
JilC kfish R. 
Nipigon R.
-above Ik. Helen 
Polly Cr.
-off mouth 
Stillwater Cr.

Black Stunjeun R. 
- off moutti 
Wolf R.
-of f mouth 
Pearl R. 
Mackenzie R. 
-off mouth

May 
June 
Aug.

June/Aug 
Aug.
Aug.
Aug.
Sept .

July 
July 
June 
Jul y 
July 
July 
July 
July 
Aug. 
July 
Ju 1 y

July 
Aug. 
Aug. 
July

July 
July 
July 
July 
July 
July 
July

Neebing-McIntyre R )une/Jul
Kaministikwia R. 
Pine R.

Jul y 
Ju 1 y

June 1901*
June 1901*
June 1902*
June 1900

N. A.
Aug.1904

Au(i.1982

July 1901*
Aug. 1904 
1971
Aug. 1902
July 1904
July 1902
July 1902
July 1902
July 1904

July 1901
June 1903

June 1903

Am). 1905 
N/A 
July 1904 
N/A 
July 1902 
Aug. 1978 
Au(j. 1903 

1972*
Aug. 1903

197 5

- Stream subsequently treated in 1905
: number of transforming larvae in size clastin

bb~l b 
6-141

00-126
101-156

31-46
16-26

31-131

2b-bb

26-151
16-41
26-01

06-101
21-41

21-1 51
26-166
26-146
21-56

51-51

21-151 
51-121
21-126 
56-151
56-176 
66-166

26-01

117

4
6

72
4
0
5

450
141

12

142

05
01

1 
b'L

6

1074
1

50

1 11

3
66

7

199
1 3

2

117

15

4

1^52

0 
1

55
9

12 5
7
6
2

219

10

6
1

6

29
3
1

3
1

and Inc lulled in total

6

3

1

10
4
1

1
1

1

5

5

10
3
2

2

4

2

3

7
5

1
1
1

4

2
1

1

2
5

1

1
1

1

2

1

3
6

1

1

2

2

0
1

1
2

1

4
1

2
2

1

1

5

1

it

1

1
1 1

2

1

0
3

211

25 
5't
0
4
(>

272
1 7

2
b
0 

500 
141

2 7
0
4 

142

5 70 
162

19
6 5

6

0
1111

11 
Ir.a
Is
1 I
1 5

5 50
0

0
0
0

0 
II 
0 
I)
11

0
0
0
0
0
0

1 7

0
0
7

6
0
0
0

0 
0 
0 
II
i
I 

0
5-.

0
I

94
120
409

iaOO 
4 9 + 

SOO 
1 2 + 
12 '

1 5 7 
60
7S 

0 
0
0 
1 
0 
II 
11 
II

0 
0
1)
0

1 
0 
II 
11 
'I
II
II 

ill
11 
■ I

-<

i
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uoff mouth73 -, ■> were conducted in
PoliyCreek, Wolf", Black Sturgeon and Mackenzie Rivers.

Granular Bayer 73 surveys 
t 1 0 u t a r 1 e s: 
were 
Rivers, 
drop-off, 
Mackenzie 
treated with granular Bayer 73 in 1986.

areas of four 
. Larvae 

, adjacent to Polly Creek, Mackenzie and Wolf 
rather nebulous, with no well defined bottom 

• Ihe 
i s scheduled to be

collected from the areas 
Site selection was i 
a characteriStic often associated with the presence of larvae. 
River mouth area, treated last in August 1983,

LAKE HURON

Larval surveys were conducted on 33 streams and three lentic areas in 
the Lake Huron drainage in 1985. See Table IV for a summary of larvae collected 
from completed surveys.

Survey work on the St. Marys River continued with surveys i ntended to 
note sea lamprey distributional patterns and relative population size and age 
structure. The complete survey assessment report on the St. Marys River, 
conducted by the special studies unit is presented on page 107 of this report.

Treatment evaluation surveys were conducted on the Root, Garden, 
Thessalon, Blind, Chikanishing, Wanapitei, Magnetawan and Naiscoot Riversand 
Sucker and Brown Creeks, each treated in 1984. 
collected from the Root, 
relatively low. 
above.

surveys were

While residual larvae were
Garden and Chikanishing Rivers, the numbers were 

Residuals were not collected from the remaining streams listed

Reestablished populations of sea lamprey larvae in streams treated 
during the 1984 field season were confirmed in the Root, Garden, Thessalon, 
Blind, Magnetawan and Naiscoot Rivers and Brown Creek.
from the Wanapitei River or Sucker Creek and the length of larvae taken from the 
Chikanishing River does not allow one to firmly state that successful hatching 
and survival has occurred since the 1984 treatment.

No larvae were taken

Gordon Creek, last treated in May 1982, and the Still River, last 
in 1983, were not reestablished as "producers" until this year's 

Based on larval length, successful spawning appears to have been

tltreated 
effort, 
achieved in 1984 in Gordon Creek and 1985 in the Still River.

The Key River, treated only in 1972 , was surveyed in response to adult 
Only native 1 annpreylamprey sightings and reports of increased fish scarring, 

were col 1ected.

Preparing for scheduled TFM lampricide treatments, distribution surveys 
were conducted on Richardson and Watson Creeks and the Serpent and Sturgeon 
Rivers, each subsequently treated in 1985. As well, distribution surveys were, 
conducted on the Spanish and Manitou Rivers and Blue Jay Creek, each scheduled 
to be treated in 1986.

Population surveys were conducted on the Mississagi, Spanish, Manitoi 
and Sturgeon Rivers and Blue Jay Creek. Work on the Blue Jay and MississagiWork on the Blue Jay and Mississag’
Rivers in 1984 resulted in the collection of relatively low numbers of larvae. ,
Ultimately another series of surveys were completed in 1985 to verify that they 
continue to remain as productive sea lamprey producing streams.
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Population surveys using granular Bayer 73 were conducted in offsnor-' 
with the mouth areas of an unnamed tributary to Stuart ca^e 

4 localized sea lamprev 

;u a r t

waters associated witn the mouth areas of an unnamed 
(Ecno River) and the Sturgeon and Manitou Rivers. -» localized sea 1 
larval population was once again noted off the moutn of the tributary to St 
Lake and the Manitou River, while tne observation of a concentrated pocket of 
sea lamprey larvae found off tne Stjrgeon River mouth represents a first time 
documentation in that particular area. 4 barrier dam on the Sturgeon River and 
an improved natural falls on tne Manitou River restrict lamprey spawning runs to 
the lower reaches of each system, enhancing the opportunity for larvae to oe 
flushed to suitable off-mouth habitat areas.

Surveys were conducted on four streams designated as routine, 
history of sea lamprey production.
surveyed for the first time by Sea Lamprey Control Centre personnel, 
were collected, 
are margi nal.
occasions in past years were once again checked.

Maitland Rivers, however two sea 1

I.e., 
’he North Channel at Little Current

no 
wa s 

No larvae 
Observations on site indicate that spawning and larval habitat 

The North, Coldwater and Maitland Rivers, surveyed on a number of 
, No larvae were taken from the

North or Maitland Rivers, however two sea lamprey larvae along with 390 
native lamprey larvae were taken from tne Cildwater River system. Based on 1985 
survey results and the history of past surveys on the Coldwater River, one must 
conclude a small population of sea lamprey has become established in the system 
in recent years.

Results of surveys on st^'eams in southern Georgian Bay continue 
suggest the sea lamprey are failing co reestablish in streams identified at one 
time as regular producers. Surveyed were. Hog, Silver and Bothwell Greeks and 
the Nottawasaga, Pretty and Sydenham Rivers (see the 1983 Sea Lamprey Control 
Centre's Annual Report, page 17 for -requency of treatment of these streams).

s t '~ed;i 5 :3
1

Tver in 1984 confirmed the presence ofSurveys conducted on the Ecno
two year classes of sea lamprey larvae above the barrier dam while surveys 
conducted this year established that adult lamprey are continuing to swim 
upstream of the structure, with larval distribution now approximating pre-dam 
distributional 1imits.

Larvae were taken from above tne Tydal Mill dam, on the Thessalon River 
the first time since 1971.for the first time since ly/i. Since only 14 sea ’amc'ey larvae were collected 

in 1985 from the extensive system above the dam, it is impossible to establish 
when and how frequently spawning ras successfully been achieved in recent 
years. The method(s) of adult spawning phase lamprey movement past tne 
structure is a matter of speculation at this time, but one must consider (1) 
inundation of land around the dam during spring run-off, (2) improper placement 
of stop logs in tne structure, (3) inopportune timing of stop log removal 
control lake levels, (4) careless handling of adult lamprey by humans as 
spawners congregate below the structure during the spawning run.

ra 5
The method(s) of adult spawning phase

(4) careless
to
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lable IV. Sumnury of lurvul lamprey colleetioiia frua surveys of streams aud adjacent lake areas tributary to Lake Huron, Canada, 19U*>.

N II H d r R L A M P H t V LARVAE C 0 L L t C I t D

Nd.

Il-S

11-5

11-4

II- 10

'.ltd AM

N.iiiii.'

SI . Marys R.

11-39 

11-51 

H-57 

H-58

H-S9
II-8B

11-102
11-110
11-116
11-134

Mont h(s) 
of 

Survey

June/Jo Iy 
Auq.

above roiiipensal lliq Hurl.s
-below Loiiipensat inq Works

Root R.
Garden R.

Lebo R.

-L'utlily I'r.
-Stuart L'r.
-Uniiained triti.
- St uart Iake 

Sucker Cr. 
Richardson Cr. 
Watson Cr. 
Gordon Cr.

Qrown Cr. 
Ihessalon R.
-above Rydal Dam 
-below Ryilal Da.n 
Missb.saqi R.
Blind 11.
Serpent It.
Spanish R.
-Aux Sables II.
-Guiiqti II.

-I'.uuqh II.
-La Cloche Cr. 
NurLh Chunnel 
-Utile Current

July
Auq.

Au(|.

'aepl .
July
June 
June
July 
Auq.
July

Sept.
Oct .
Auij.
Autj.
June
Aug.
AiiiJ.

June

Auq. 
June

Autj.

Date Ilf 
mo.I recent 

I ri it iiient 
|irci eil 1 III) 

'.ur ve y

N/A 

Annual 1.07 5 

t real inent s 
June 1984 
June 1984

1.1 ly 1980
July 1'780

July 191)0 

May 1984 
1974" 

June 1982* 
May 1982 
May 1982 
Hay 1984

1'7/1
lone 1'71)4

Ao.). 1'71)5

May 1'71)4

June 1981"
1972

Jtily 1'7/8
1'7/2

1'7/2
1'7/2

N/A

SEA I A H P H C V

llani|e 
(mill)

51-1 St.

16-171
21-151
16-141

16-111

26--1111

41-'26

51-61
6-S6 
6-91

46- 76
16-61,

26-111

46-76

11-121
26-81

46-11<.
71-96

26-1S6

0-51 
(nun)

1‘j

50 5

419 
53/

12

1

2

101
31
80

2
2'.

2t.4
2

31
as

1

10

51- 
101 
(null)

?l)5

itiil
78
38

15
25

46

3
5
3

12
1

112

16

S2
29
14

3
56

1116 11 1

2-)
1

1

Z.

2/

2

1

2

lamprey in 5n«n increments (u)>per class liiinl)

NA I I VI
1 AMI'lfl r

1 16 121 126 151 1 56 141 146 151 156 161 166 1
UH Al 

I ARVAI
J'li- 
spp- 1 . .1

5 5 2 1 II t A, ,

26

2

1

IS

1

1

IB

1
IS

2

22^1

1

1 S

2
1

1

-Jll 621 uH 5-f 1 l’l lloSlIt b,

1

1

506
576

21
2b

all

II

u
U

104
56
85

14
26

5 7'7

11)

U

as
114

17

)

72

11

II

II

II

111

11

U

0
0
0 
0
0

174

II

J

U

0
'j 5
6S

22'.

211

6

II

5 2 

‘7

I
U

1 I .

U

h

0
1

64

!)

11

u
II

II

II

U
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H-J1 J Manitou Fi. June June 1986
-off moutli

H-514 Blue Jay Cr.
Aug.
June June 1982

tn

26-41
16-156
26-126

7
45
IT.

17
45

4 J 1 2 4lt 1 lit 2 22t 2lt 1
7

85^^
88

IJ

11

11 I
,7 4 2 1 81 0 IJ

H-42Q
H-606

H-676
H-726

H-745
11-8)2
H-1)41
11-1)42

H-1)4)

11-1)45
11-1)60
11-1)69
11-1)76

H-1421

Chikaniahing R.
French R.
-Wanapitei R.
Key R. 
Still R.

Magnetawan R.
Na1scoot R.
Nortli R.
Coldwater R.

Sturgeon R. 
-off mouth 
Hog Cr. 
Nottawasaga R. 
Pretty R. 
-Silver Cr.

H-1422
H-1614

Bothwell Cr.
Sydenham R.
Maitland R.

t

Aug. 
June

June
June
June
Sept.
Jul le

June
July 

May 
July

July 
July 
July 
July 
June
July 
June
July
July

June 1982
July 1904

Aug. 1984
1972

June 198)
June 198) 
July 1984 
July 1984 

N/A 
N/A
N/A 
1979* 
N/A 
1978 
1978
1972

Sept. 1982
Sept. 1982

1979
1972
N/A

66-146

16-26
26-)6
21-41

116-121

31-166

)9

4

51

6

) 1 1 1 1
0
7

0
0
0

59

4

51

0

1 1 2

0
0

0 0

2)9

2
121

LI

I)

11

II

11

2111

1119

U

U

U
0

II

I)

11

.1

11

II

11 1 4 3 4 4 1 7 2 1 4 ) 1 2 60
0
0
0
0
0

0
n
0

0

27

114

0
!1

11

u
11

11

0
0
(1

U

11

il

11

II

(1

(J

= stream subsequently treated in 1985
- number of transforming larvae in size class and included in total

I
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lake ONTARIO, CANADA

Surveys 
s t rea'ds

'/.6 Onta^” 0 
Streams 

Tabl e
1amprey accord!ng

n-d !d 
JesI jnatec 

summa riee s 
C J

17 of
tne 1985 field 

scheduled to be surveyed, 
includes the number of

conducted on 
during the 1985

,70 re not 
and

■ i.-re

producing 
"non-producers" 
streams surveyed 
increments collected.

tne 
season,

Ld^: e

n jmber

-n-y

15 
tne 

lane '1

Tne Rouge River last treated in October 1983, Lynde, Oshawa ano -roctar 
Shelter May or June of 1984, 

■ J treatment effectiveness and also to note 
successfully reestablished in each system.

we^'e 
' T 5Qd 

Oh’Ie no
collected from Lynde, 0‘nawa or Proctor Creeks, each was 

once again. A single residual lamprey was taken Tree

Creeks and Shelter Valley Brook last trea^ted in 
surveyed to determine relative t.- - - - - - - - - - -  - --
lamprey have once again 
residual lamprey were c» 
confirmed as a "oroducer 
the Rouge River c — . .
Shelter Valley Brook have been designated as residuals. Low numbers of 
residuals taZen indicate a relatively successful treatment in each case. A 
reestablished population of sea lamprey was confirmed in Shelter Valley 3rook

__  _ _ _ _ A single residual lamprey was taken 
and 13 sea lamprey from a collection of 500+ animals ta<en fron
Brook have been designated as residuals. I . c.., 
indicate a

but the single'small sea lamprey larva taken Trom the Rouge River serves only to 
indicate the need Tor additional work.

ompleted on seven tributaries to LakePopulation study surveys were
Ontario and include Bronte, Duffin and Farewell Creeks each subsequently added 
to the estaolisned 1985 treatment schedule (Bronte Creek ultimately was not 
treated due to low water flows). The remaining four streams, Bo'wmanvi 1 le,The remaining Tour streams, 
'i^ilmot and Granai.. Creeks and Cobourg Brook were surveyed, the results oT whicti 
will be used to assist in drafting tne 1985 treatment schedule.

R1 V e f",surveys were conducted on the Credit River, urarton, 
Lakeport and Smithfield Creeks in preparation Tor scheduled 1985 treatments, and 
on Bronte, Duffin and Farewell Creeks subsequently added to the 1935 treatment 
schedule. Additionally, similar surveys were conducted on Bowmanville, Wilmot 
and Oraham Creeks and Cobourg Brook, streams tentatively identified as potential 
1986 treatment streams.

Di str 1 bus 1 on on

Additionally, similar surveys .■vere

t reatnent
Rainfall during the 

levels ano prompted tne

rollowi”’ the treatment of Salem and Lakeport Creeks in 1985, 
evaluation surveys were conducted within each system. 
Lakeport Creek treatment reduced lampricide treatment 
init’ation of evaluation surveys. Salem Creek, designated as a sea lamprey 
study stream, was surveyed following the treatment to measure relative treatment 
effect!veness.

surveys

Salem Creek,

Surveys on each stream ,vere negative.

U6



lable V. Summary of larval lamprey collections from surveys of streams tributary to Lake Ontario, Canada, 198S.

T
NUMBER LAMPREY LARVAE COLLECTED

No.

U-76

0-92
0-110

0-1 17

0-121

0-126

0-125

0-131

0-152

0-153

0-168

0-156
0-157

0-161

0-165

0-166
0- 168

t

SI Rl AU

Name

Month(s) 

of 
Survey

Bronte L'r.

Credit R.

Rouge R.

Du f t1n C r .

Iynde Cr .

Oshawa Cr.

E arewel1 Cr.

BoMmanville Cr,

Wilmot Cr.

Graham Cr.

Cobourq Br.

Grafton Cr.
Shelter Valley Or.

Lakeport Cr.
Salem Cr.

Proctor Cr.
Sm 11 tl f 1 e 1 d C r .

June
Sept .
May
• lune
Sept.

Muy 
June

Sept. 
June

Sept. 
May 
June 
Sept. 

Muy 
June
Sept. 
May 

Sept. 
May 
Sept. 

May
Sept . 

May 

Sept.

May 

May 

May 
Sept. 
Muy 
May

Date; of
ino;it recent

t re.itment
preced 11 iij 

Survey

Sept. 1982
Sept. 1982
May 1980
Oct. 1985
Oct. 1983 
Sept. 1980* 
Sept. 1980 
Sept. 1980 

May 1986 

May 1986 
May 1986

May 1986 
May 1986

May 1981*
May 1981
May 1981

May 1983 
May 1983 
Oct. 1985 

Oct. 1985

June 1985

June 1983

Jun.; 1985

June 1985

May 1982*
June 1986

May 1985

Sept. 1985
May 1986
Muy 1982*

Sl­

SEA LAMPREY

Lamprey in 5mni increments (upper class limit)

SAI I U
I AHI'el ■

ll.il I Ji' 

(mm)

56-126
26-16(,

31-96
56-106
36-121
16-156

21-61

21-51
26-151
66-71

26-131
81-131

21-121
16-86

26-106
61-156

26-106
16-166

51-1 I 1

16-96

21-56

11-51 

(mm)

till

(mm) 11)6 111 116 121 126 131 156 161 1A6 151 156 161 166 1 7U
111 I At

LAR VAI
id I.
spp. 1 . I

25
25

611
25

1 i 6 6 6 2 1 1 2 II

1
6

29
58

61

158

62

138

106
9

69

2
87
29

688

119

1
3 1

16

51
1

136
2
6

67

106

10
8

106
3

29

1

1 5 1

1

1
1

1 3 1 1 1 It So n
U

0

H

II

il
I)
II

0

1 lit iH
65
57^^

0

61

0

0
15b

0

0

0
II

0

11

0

17 9 6 2 1 1 1 3 1 161

1

0

0

0
0

7 }
1
1

1
5

2

2

2

1

11
11
I)
.1

6 i

J
(I

h
,1

II

7u
r.

1 '
12

0

15

2
3

1

1

1

1

1
1

1

1
1

1

1

286
10

112

56

126

0
0

0

0
11

50

29 2

208
11

88

2

1 1

25

9 7

1 58
6

517

II

I)

1211

,1

0

0

0

0

I)

0
II

II

II

2'.

5’’

1 7^
0

11)9

I)
11

'I 
I

- numtier ot t ranst oriiinij larva.; in size class anil included in total 
= stream sul>s.;>|uen( ly tri;ated in 19115
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lake ONTARIO, UNITED STATES

The Canadian Sea Lamprey 
larval assessment onfor larval assessment on known sea 

States side of Lake Ontario.

Control Centre unit continues to be responsiole 
lamprey producing streams on the United

surveys were conouccea on 15 of the 26 known sea 
during the 1985 field season.

conducted on 1Larval surveys were conducted on LO or tne tco miown sea lamprey 
producing streams during the 1985 field season. Table VI lists the streans 
surveyed and includes the number of larvae collected according to total body 
length increments.

Completed surveys on Deer, Catfish, Red and Sodus Creeks treated in May 
1934 and South Sandy Creek last treated in October 1983 indicate that with the 
exception of Sodus Creek, sea lamprey have again reestablished in the systems. 
Also, based on survey results, the 1984 treatment of Catfish, Red and Sodus 
Creeks appears to have been successful with no residual larvae being collected. 
Residual larvae however were collected from Deer and South Sandy Creeks. One

r

Residual larvae however were collected from Deer and South Sandy Creeks, 
noteworthy source of larval escapement in the Deer Creek system appears to have 
been an untreated pocket of sea lamprey larvae located upstream of the 
established lampricide application site but not uncovered until completion of 
the 1985 surveys.
seeoage added to the residual problem.
South Sandy system suggests an acceptable treatment effectiveness.

Rainfall during the 1984 treatment and natural groundwater 
The few residual lamprey taken from the

Snake Creek last treated in May 1980, surveyed in 1981 and 1982, was 
surveyed again in 1985. While surveys in 1981 and 1982 were negative, surveys 
conducted in 1985 were able to be completed through an area of usually impounded 
waters (beaver pond), and resulted in the collection of sea lamprey larvae which 
included three year old animals, 
treated

The stream was at that time scheduled to be 
1 1985 but low water forced a re-scheduling to 1986.

Sage Creek, treated in 1978 and surveyed in 1979, 1980, 1981 and 1982, 
and Blind Creek last treated in 1976 and surveyed in 1977, 1978, 1980, 1981 and 
1933 were surveyed again in 1985. The two streams continue to be termed as "not 
reestafcl i sned", although in the case of Sage Creek a single sea lamprey larva 
was co 1i ected.

Preparing for tne 1985 and 1986 treatments, population and distribution 
..ere completed on the Black,surveys ..ere completed on the Black, Salmon and Little Salmon Rivers and 

Skinner, Lindsey, Little Sandy and Grindstone Creeks.

t

1 28



lable VI. Summary of larval lamprey eullections from surveys of streams tributary to Lake Ontario, United States, I'lliS.

No.

NYO-19
NY(l-4 5

NYI)-47

NY0-4B

NYO-49

N II M n E R LAMPREY LARVAE ('Oil I C I L 0

SI REAM

Name

Black R.
South Sandy Cr.

Skinner Cr.

Lindsey Cr.

Date of S t A LAMPREY SAI 1 VE

must recent LAllPKI t

ISO 
to

NYO-50

Blind Cr.
-off mouth 
Little Sandy Cr. 

-off mouth

NYO-52
NYO-55

Deer Cr.
Salmon R.

-Beaverdam Hr.

-Orwell Br.

-Irout Br.

NYO-54 Grindstone Cr.

NYO-55 Snake Cr.

NYO-57
NYO-50

Sage C r.
Little Salmon R.
-Dam downstream
-Dam downstream

NYO-60

-Dam upstream 

Catfish Cr.

NYO-78

NYU-84

Red Cr.

Sodus Cr.

Month(s) 

of 
Survey

t reatment
preceding 

Survey
Ramje

(mm)

0- 51 

(mm)

51-
101
(mm) 106 11 1

Lamprey in 5mm increments (upper class limit)

116 121 126 1 51 1J6 141 146 151 156 161 166 171 +
10 I Al 

LARVA!
Icb.
spp. 1 . n .

May 
May 

May 

Sept. 

May 
Sept.

June
April 

June
May 
May 
Sept. 
April 
Sept.
April 

Sept.

Apr i 1 

Sept. 

April 

May 

May
Sept. 

May

April
May

May

May

May
May

Au<j. 1900
Oct. 1985

May 1985*

May 1985
May 1985*
May 1985

1976
N/A

May 1982*
May 1982
May 1904
May 1985
May 1905
May 1985
May 1985
May 1985

May 1985

May 1985

May 1985 

April 1982* 
May 1985

May 1900
May 1980
April 1978

Sept. 1902
Sept. 1902*

1975

May 1904

May 1984
May 1904

• Stream subsequently treat eil in 1905

41 -151
56-151

26-151

26-51

16-151
51-91

26-141
56-46

26-151
56-156

16-51
46-161
16-106
21-156

11-51

21-121
16-56

21-156

51-151

66-101,
71-76

51-156
56-51

26-56

51-56

50
155

1

5 50
29

75
5

yi
10

1
5

97
55

55

171

171

21

87
5

150

56

111)
nil)

202

145

22

1

91
75

65
5

147

155

256

115

7
1

V>1

2

2

2 2 1 1 2 145 0 0

1 2 1 222 I) I

9

5

1
1

6
1
5

2

9

1

12

7

5

1
2

1

1

7

10

2

5

1

2 3

1

1

1

1

2

1 5 /6

1

I)

II

I)

11

1 1 4‘to

51

0
84

5

0

0

0
0
0

0

1 1

0

0

0

1
1

5

5

1

4

9

1
2

1 5 1 1 1

1 2
1

540
1 1 7

18

0
I)

0

0
0

I)

2 1 1 1 94 0 0

5 i, 5 5 1 2

1

5

1

5

5

1 1

2

1 5

1

1 0 0

270
55

1 72
1 71
4 50

0

140

it

)

2 71

I

II

lull

III

II

0
0
0

fl

11

I)

0

I)

II

0

0

0

II

0

II

0

0

I)

I)

(I

(I

II

(J

J

0

0

11

0

I
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LAKE

lampricide treatments
z

SUPERIOR LAMPRICIDE (TFM) TREATMENTS

T'ne tollcwing -ight streams tributary to Lake Super i or were treateau-.o 
tne selective 1amprici de, 3-trif 1 uorometdy1-d-nitropheno 1 (^FM; igsb;

'Jest Davignon Creek
Sig Carp River
Pancake River
Pigeon River
Steel River
Jeebing-McIntyre River
Chippev/a River
Goulai s Ri ver

May 29-30
June 4-7
June 11-12
June 20-21
July 16-18 
August 9-11 
August 27-28 
September 9-13

In addition to the TFM treatments, a granularizeo formulation of Bayer 
73 was applied to portions of Batchawana, Mountain and Goulais Bays and Helen 
Lake.

Table VII lists the pertinent treatment data, while Figure 2 shows the 
approximate location of the streams treated, and Figures 3 to 10 illustrate 
oertinent details of the treatments.

ar 3c!,

The following are brief descriptions of the streams and accounts of tne 
treatments. Tne sea lamprey 1 aa 1 abundance althougn 'lampricide treatments. Tne sea lamprey 1 a'~'/ai abundance ratings,

subjective in that they are not based on a standardized unit of 
realistic, in that they take into account such pertinent factors 
distance treated, degree of collecting oiffic.lty, observations of 
lamprey density in non-col 1 ection areas, and the number of larvae actual'; 
collected. T'ne stream treatment dates include the time from tne first 
lampricide application to the time of the last water sample taken for TFM 
analysis from the stream.

1 n

den SIty 
The

non-col1ection 
treatment

observati ons 
of 

time 
water sample

! ty , 
and the number 
include the 

last

effort, are 
strean 

larval sea
as:

tne

’’erms, abbreviations and symbols 
this Annual Report.

used are ex ained in endix V

/lest Davignon Creek - Figure 3

'Jest Davignon Creek is located in Algoma District, 
municipal boundaries of the city of Sault Ste. Marie.

flow'ng within the 
West Davi gnon Creak and 

its major tributary, Bennett Creek (which joins the main stream i.l <m fran the 
mouth), flow over a moderately steep gradient in their headwaters with a 
succession of riffles and pools until the lower D.8 km where the stream slows 
somewhat. The stream flows through a mixture of scrub farmland and built-ua
city property. Average summer flows in West Davignon Creek are less than J.i

/5. rt series of small falls (total drop of 6 m) exists on the mam West 
- - —.. Spawning gravel and good larval

In 1979, a diversion channel was completed on West 
,) areas along the original 

Essentially, West Davignon Creek now

1 coin a

t he
The stream flows through a mixture of

Average summer flows in West Davignon Creek a re 
exists onn3/s.

Davignon Creek about 7 km from the mouth, 
habitat are both abundant. 1
Davignon Creek, to prevent flooding in the built-up 
stream course during high flow periods. F ' ” 
has two mouths, with the diversion channel emptying into Leigh Bay to the west 
of the original mouth.
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lable VII.

STRtAfVLAKE

Sunuiiaiy ot streams and lake areas treated with lampricide on Lake Superior, 1985.

West Daviynon Cr. 
Big Carp R.
Pancake R.
Pigeon R.
Steel R.
Neebing-McIntyre R.
Chippewa R.
Goul ai s R.

BAICHAWANA BAY
- off Carp R.
- off Stokely Cr.
- off Harmony R.
- off Chippewa R.
- off Batchawana R.
- off Sand Pt. 
Helen Lake 
Mountain Bay 
Goulais Bay

TOTALS

Date
1 I ow 
lid 7 s

Tl M

Lg

Active Ingredient

Bayer 73 
kg

Granular
Bayer 73 

kg

*/Sea 
Lamprey 

Col 1ected
Area Treated 

km ha

May 29-30 
June 4-7
June 11-12 
June 20-21 
July 16-18 
Aug. 9-11 
Aug. 27-28 
Sept. 9-13

July 22,Aug. 1
July 23
July 24
July 26, 29
July 30-31
July 30-31
Aug. 11
Aug. 13
Aug. 21-22

0.49
0.62
2.37

13.79
10.51
3.30
3.74

18.84

53.66

= Scarce; M - Moderate; A - Abundant 
( ) - indicates number of transforming sea 1

M = Moderate;

45.72
76.78

151.64
718.89
984.20
724.42
323.43

2,314.70

5,339.78

11.12
15.56

26.68

U.U3

1.9U

18.14
13.61
9.09

40.82
22.68
9.07
9.07

22.68
34.02

181.11

lamprey larvae included in the collection

209
469
330
60
34

M/ 
M/ 
A/ 
S/ 
S/
l\/ 1,142 (91)
S/
A/ 1,659 (18)

32 (I)

8.6
12.7
8.5

5.8

10. 1
10.6

2.9
100.9

S/
S/ 
S/
M/ 
S/ 
s/ 
s/ 
M/ 
S/

19
32

2
908 (2)
142
108

16 (1)
402

30 (1)

5,594 (114) IbU.l

1.48
1.10
0.74
3.29
1.86 
0.7 3 
0.73
1.83
2.79

I

cn
I

14.55

L
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'•■jest Uavignon Creek (Continued)

Nest Davignon Creek had been
previously; in 1958, 1959, 1963, 1967, 1972, 1977 and 1981.

treated with lampricide seven cine,

impossible to treat eitner section with a block of lampricide.
1 ,______ 1. - . _ 4 _ I, 1 „ all tha I.ia-t-ar nni nfl st rai nht rlr

Treatment flows were ideal on West Davignon Creek at the beginning q- 
the treatment; however because of severely plugged culverts at the entrances j 
the original old channels on both West Davignon and Bennett Creeks it woulu nav- 
been impossible to treat eitner section with a block of lampricide. 3o;n 
channels nad barely a trickle of flow, all the water going straight down tne 
diversion channel (see Figure 3). To substantiate 1984 surveys, electroshocking 
crews checked both old channels but found only native lamprey. Therefore, the 
inain application point on the main West Davignon Creek was moved down to jus; 
above Second Line on the diversion channel.

f _ “'.To substantiate 1984 surveys, electroshocking
checked both old channels but found only native lamprey. Therefore, ;he

The treatment progressed favourably until the early hours of the seconj 
day when severe thundershowers raised flows substantially. One boost feeder ■,ids 
operated for a short time but luckily the rain had held off long enough to 
achieve theoretical lethals to the mouth of the diversion channel. Sufficient 
lampricide trickled into the old Bennett channel to confirm that only native 
lamprey occurred there, hence the treatment was considered to be fully 
successfu1.

A total of 209 sea lamprey larvae (61 to 151 mm in length) uer? 
collected. Larval sea lamprey were rated as moderately abundant overall in 
Bennett Creek and the downstream diversion channel. No larval sea lamprey were 
found in the diversion channel above the confluence of Bennett Creek. Sea 
lamprey larvae were collected in Bennett Creek from just above Second Lineb 
Base Line on the diversion channel. Of interest was the fact that no sea 
lamprey larvae under 61 mm were collected and no adults were observed during me 
treatiiient, although spawning should have been occurring at this time.

Non-target fish mortality was considered to have been negligible.

Big Carp River - Figure 4

The Big Carp River flows tnrough mixed scrub and small farms inti 
western outskirts of the city of Sault Ste. Marie, District of Algoma, enteris 
the upper St. Marys River just west of Leigh Bay. 
tributaries and a number of small trickles, 
main branch approximately 10 km from the mouth and on both of the tributaries 
Much of the stream consists of riffles and pools however, there has been 
continual history of small beaver impoundments, 
flow slows considerably and is affected by lake seiche, 
and adequate spawning gravel are present in the stream. L... 
considerably throughout the year but generally is less than 0.3 m^^ duhi j 
summer months.

There are two najo
Natural barriers are present on ts

In the 1 ower 2.4 km the r^« ;
Abundant larval habiti ;le ,ai ,

Discharge var’i ।

I

Tne stream had been treated six times previously; in 1959, 1962,
1972, 1977 and 1981.

Larval sea lamprey distribution has varied somewhat in the main smu 
probably due to beaver dams acting as deterrents 

! runs.
and the tributaries, [ ' \
barriers to adult sea lamprey spawning
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30

3i 9 Carp Ri ver (Conti n.;ej;

t

Ideal treatment conditions were experienced for the I ampricjde treaflnent 
"the wAdthecof the Big Carp River. Hows were receoing aicer recent rams and

was sunny, except for a brief period on June 5. Treatments of the mam river 
and a tributary at Prince Lake Road were initiated on June 4, ano fairly gooj 
coincidence of these blocks occurred. A boost feeder at Gagnon Road maintained 
a lethal block to tne confluence with the major tributary at Base Line.
feeder was started on the major tributary on June 5 and this lampricide block

except for d

-lows were receding after 
brief period on June 5.

tributary at ?rince Lake Road were
of these blocks occurred, 

a lethal block to tne c„... — - 

partially"co"inc'ided with the block from the main river (this tributary actually 
Therefore, a feeder was operated

11 hours to ensure

fl

contributed more flow than the main river), mererore, a । eeuet wdi uperateo on 
the main river for about 11 hours to ensure a lethal block leaving the 
confluence. Theoretical lethals were achieved right to the mouth. One otner 
tributary was treated from just above its confluence to prevent escapement and 

dilution.

river for about 11 hours to ensure a 
Theoretical lethals were achieved right to the mouth.

were
Although limited supplementary application was required, four people 

needed for the long and rough walks.

Larval sea lamprey were moderate in numbers with 469 (46 to 146 min 
length) being collected and were found from just below the feeder on the 
tributary at Prince Lake Road and about 1 km below the feeder on the main 
tributary on Highway 550 to the mouth. Of interest was the fact that no larvae 
under 46 mm nor adult spawning phase sea lamprey were observed.

Non-target fish mortality was considered to have been negligible.

Pancake River - Figure 5

The Pancake River is located in tne District of Algoma, and after 
flowing through uninhabited mixed bushland, enters Pancake Bay of Lake Superiori 
about 64 km north of the city of Sault Ste. Mane. The river water is soft and 
clear with summer flows averaging 0.8 m3/s. A series of falls on the main riverj 
located approximately 7.2 km above the mouth serve as a barrier to adult seaj 
lamprey. Below these falls the stream is 
abundant spawning gravel and suitable larval habitat, 
stream slows and widens slightly. Gimlet Creek, a 
tributary enters the Pancake River a short distance above its mouth. 
Creek, a meandering stream heavily overgrown with alders, 
numerous beaver impoundments throughout its course. (_ _ _
Creek from its natural barrier falls about 4.8 km above the confluence have beet 
very difficult because of its nature and poor access. A low-head barrier damM 
stop upstream migration of sea lamprey was built in 1979 on Gimlet Creek ji)$( 
above its confluence with the main river. I

Ri ver

Gimlet Creek,

basically riffles and pools men 
In the last 0.2 km tPfl 

former sea 1 amprey-producinj 
Gimlsa 

, has a history oj 
Past treatments on Giraleii

The Paneaxe River had been treated with ' 
previously; in 1958, 1961, 1965, 1969, 1973, 1977 and 1981.

lampricide seven ti:”e|

A favourable discharge of 2.4 m^/s on the Pancake River system and go£ 
weather conditions facilitated the 1985 lampricide treatment. The treatment/^
also greatly simplified by treating Gimlet Creek from the barrier dam site, j“J
above its confluenc 
difficulties with generators and radios at the 
theoretically lethal levels were achieved right to the mouth, and*' flow time 
the upper application site to the mouth was only 13 hours. One of the other''

with the Pancake River. Despite some minor mechanic'
remote main appl ication 5iti

One of the other
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Figure 5. Detailed map of the Pancake River treatment indicating the main 
lampricide application points and sea lamprey larval distribution on 
June 11-12, 1985.
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r> a n c 3 < t" rii ver vCo'it 1 ■■

c r 1 0 u t a r 1 e s w a □ 

to prevent 
assisted t

ind J or

t escapement.
tre supp 1 e le’itary

the other being sprayed by supplementary crews 
e flows, most of the river could be boated, which

length) oaing 
Mess 
moutn.
barrier dam.
mai n

Larval sea ' amprey were 
collected.
k11ometre

grip fed, 
At these 

a pp1i cat i on

--T quite abundant 
They were <' 

below the main < . , 
larvae were observed in

crews.

overall with 330 (31 to 161 mm in

than a 
Only a few sea lamprey , 

adult spawning phase seaI'll neteen
Pancake River gust

observed from just below the major rapids 
application point) to gust above the 

■ 1 Qimlet Creek below the 
lamprey were observed in the

beVowthe n-ajo; Lapids mentioned above.

‘Ion-target fish 
had a moderate ki1. ■

;_h mortality was rated as 
11 of dace and logperch.

low overall, but some stretches

Plaeor " Figure 6
of the Ontario-Minnesota border for 

about 1,500 km2 of rugged, 
■ , The mouth of the 

south of the city of Thunder Bay,

T„e P.;eon .„er has a ««
’ ’ ■ Suitable

bel ow Pi geon Falls and
** * ■ . The water is 

the lower 1.5 km durioj

The Pigeon River, forming 
iuiiic I-' Is a la.ge, 
relatively inaccessible terrain in

is a large , complex river system covering 
Minnesota and Ontario.some 75 km,

P^ueon'River is located approximately 40 km 
/-s a ^nniiAi

Ontario. — .
flows as low as 2 m-Zs in summer. ariuir s

an effective barrier to spawning runi adu t s 
jravel is .resent in the upper area of the r ver

Ontario.
annual discharye in excess

provides < 
spawn!ng g. _ . -
there is ample 1arva 
soft ind the stream 
lafa

and the st 

s inter.

in Lth J

adult sea lamprey.

, the lower 2.4 km. 
often thermally stratified in 1—

1 habitat (silt-detritus) in

treated with lampricide five times previously;
T^e Pigeon River had been

1964, 1'970 , 1975 and 1981.

a bioassay was 
made to determine the 

indicated an 8-h level of 0.5 ppm 
level of 1.9 ppm/12-h for brook trout, 

chosen because of the short i- - - - - - - - - -
On June 18 the river was 

This thermally stratified area

P^i or to
; and a checK was 

?' lassay

t reatment,
leva 1 
T'le 
ncdi .i ve and a maximum 
of 3.7 ppm/12-h was 
relatively high spring discharge,
in the lower 0.3 km of river. 
Our 1 ng tne treatment.

conducted to determine treatment 
extent of thermal stratification 

with 1.6 per cent Bayer?
-_t. A treatment lew 

watershed affected and tli 
thermally stratifi® 

did not expao

quick and effects 
treatment and ^elped to minimize the area of temperatu^rejt^tjficatio

'"entary applications of lampricide were limited to

larval sea lamprey were considered to have been scarce "“J
to 149 mm in length) collected. Relatively turbid water hampered the 

collecting efforts, but gulls were observed feeding on sea f,l
__ I_________-1 avtcnHoH frnm lust downstream or .

Suostantial flows (approximately 14 m^/s) made for a LetlM
I’evZis^were "attai-ed throughout the river except in the lower u.o S. 
'entary applicatians of lampricide were limited to three large backwater areal 

., ... 1_ _ _ _ _ _ _ tn hAVP been scarce with only 61^1'

the lower 0.3 km.

to lt9 mm

Larval distribution extended from just downstream^ 
Four spawning phase lamprey were c-

the treatment.
to gust upstream of the mouth, 
tne treatment.

lion-target fish mortality was considered to

observed duf’

have been negli9''^^®'
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Steel River - Figure 7

■ i tributary to Lake Superior approximately 44.8 km west 
in the District of Thunder Bay. A series of waterfalls

The Steel River is
of Marathon, Ontario, m the District of Thunder Bay. A series .
situated- at the outlet of Santoy Lake, 10.1 km_ from the river mouth, area 
natural barrier to spawning phase sea lamprey.

Lake and'^Highway uV a distance of approximately

backwater areas located above Highway 17 and the immediate mouth area.
are only a few small tributaries below Santoy Lake, none of which produce 
lamprey ammocoetes.

The Steel River was treated with the lampricide TFM for the sixth time 
previous treatments being conducted in 1962, 1966, 1972, 1979, and

situated at ,- - - - - - - - - - watershed has a moderately

fast'run-off over'rugged terrain with no road access to the river between Santoy 
Lake and Highway 17. a distance of approximately 8.6 km. Lamprey spawning 
habitat is in abundance, however larval habitat is confined primarily to a few 
backwater areas located above Highway 17 and the immediate mouth area. There 
are only a few small tributaries below Santoy Lake, none of which produce sea

in 1985, 
1983.

Since the 1983 lampricide treatment was only partially effective in 
eradicating the resident sea lamprey larval population, the river was 
rescheduled for treatment in 1985. The current treatment, conducted under 
optimum run-off conditions, was very effective throughout the entire watershed. 
Sea lamprey larvae were scarce with the majority of the 34 specimens collected 
being in the extreme lower end of the watershed. Only three specimens less than 
61 mm were collected, suggesting that very little spawning activity occurred in 
1984. One spawning phase sea lamprey was ooserved during the treatment.

Non-target fish mortality was negligible.

Neebing-McIntyre River - Figure 8

Prior to 1982, the Neebing and McIntyre Rivers in Thunder Bay were 
separate watersheds. As a result of flood control measures, the Neebing am 
McIntyre Rivers were joined in 1982-83 to form a common mouth which empties inti 
Thunder Bay, Lake Superior, just south of their two original mouths.

The Neebing River flowed into Lake Superior through the Northwes 
Exhibition Grounds located between the former cities of Port Arthur and For 
William. Sea lamprey ammocoetes were first discovered in the Neebing River i 
1971. The stream is relatively long and complicated in its headwaters but ha 
an average summer flow of only 0.3 m^/s. A series of small waterfalls 17 * 
above the mouth provided sufficient deterrent to migrating adult sea 1 ampreyan 
the one and only previous lampricide treatment in 1972 originated from tha 
point. Two tributaries enter the Neebing River below this point. The upper 1

Lake

Sea lamprey ammocoetes were first discovered in the Neebing River 
The stream is relatively longhand complicated in its headwaters but hi 

. A series of small waterfalls 17
!«

km of stream are riffles and long pool areas with adequate spawning gravels
The river is very slov/ in the lower 4.8 km and bott: 

/ _ _ _ _ _ _ A low, metal dam, constructed!
1968 approximately 4.8 km above the mouth of the Neebing River, is probably 

, . Very few larval sea lamprey had been found

sand-silt larval habitat.
type is entirely a silt-sand-clay mixture.

K

barrier to adult sea lamprey. Very few larval sea lamprey had been found 
surveys in the Neebing River since the 1972 treatment but since it would have 
be covered with lampricide to prevent dilution of the McIntyre River lamprid 
block it was decided to apply lampricide from the dam mentioned above, to asse 
the size and extent of the larval sea lamprey population.

■IJI
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Figure 7. Detailed map of the Steel River featment indicating ,r-? 
lampricide application point anj ^ea lamprey larval d ■ s 
July 17-18, 1985.

S nJ .'.ion on
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Neebing-Mcintyre River (Continued)

The McIntyre River is a relatively small stream (summer' • 
1 in its upper reaches witn 

1 t
0.3 m-^/s), but is rather complicated
tributaries; in its lower 9.5 km 
tributaries.
above the mouth is an apparent barrier to adult migrating sea 1 
this dam the stream flows initially over bedrock and then gravel, •• 
pools until the lower 3 km where the stream flows with little grai 
greatly widened and deepened channel to its new mouth.

in its lower 9.5 km it is straightforward
A man-made dam on the Lakehead University proper

J

. > t r^an 
, ; "d 1 1

‘ a J or 
,6 km

Be 1 ow 
- i es and 
’"ough a

The McIntyre River was treated twice before with lampncic- 
1964, but no sea lamprey were collected in the 196^ treatment.

1960 and

In 1984 larval sea lamprey were re-discovered in the Mclnty 
the first time since the 1950 treatment.

-1 ver for

Because of adequate flows (unexpected for August) the lampri. 
moved fairly well through both streams, with the exception of tne 
portion of the McIntyre, 
confluence of both branches but because of missed coincidence tn 
block was sublethal in the last kilometre of stream (because of sc- 
lamprey larvae, boosting of the block in tnis area was not deemed '

Theoretically lethal levels were attn

r

- e blocks 
1owermost 

to the 
iipri ci de 
■V of sea 
jry).

This was a very informative treatment from the standpoint 
A total of 1,142 (11 to 191 mmlamprey abundance and distribution.

including 91 undergoing adult transformation, were collected.
lamprey were extremely abundant in the McIntyre section and we''; 
from approximately 1 km below the dam to the confluence;
very scarce below Balmoral Street.
in the Neebing section but collecting conditions were more difr 
extreme turbidity.
conf1uence.
mouth, below the confluence of the two branches.

howeve'
Larval sea lamprey were muci ’

Distribution extended from just below 
A few sea lamprey larvae were collected to withi n

.■"7al sea 
1 ength), 

•, "val sea
::r1buted 

le were
1 bundant

t due to 
to the

' of the

Non-target fish mortality was considered to have been neg

Chippewa River - Figure 9

The Chippewa River is located in the District of Al; 
Batchawana Bay of Lake Superior about 45 km north of the city 
Marie. It is a fairly large (average summer flows 4mJ/s), exten 
but two falls of about 7 m high eacn, 1.9 km above the moutn, 
barrier to migrating adult sea lamprey, 
over r 
a bottom of sandy and silty larval habitat, 
falls.

, Below the falls the river r 
rock and'gravei for about 0.5 km, then widens and slows consi: 

' , No tributaries '

■ , enteri ng
•ult Ste.

■ .watershed
. 0-1 s t i t u t e a

...s quickly
-'-aoly, with

<, oe 1 ow the

11 •' a sThe Chippewa River had been treated with lampricide 13 ti "es "eviously; 
annually from 1961 to 1966 and in 1968, 1970, 1972, 1977, 1980, •. a 1984.

■"tensi fied 
r-jitment of

The 1985 lampricide treatment was a continuation of 
treatment strategy on the Chippewa River aimed at reducing annual re

tne
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Chippewa River (Continuei

zoneyoung-of-the-year sea 1 ।mprey larvae to the lentic zone in Batchawana Hay. 
Despite the high level of Lake Superior during the treatment period, 
treatment was successful, lethal levels being maintained to the mouth.

1 I' iprey
of Lake Superior

Larval sea lamprey v,;ere scarce, with all but three of the 32 collected 
Only one larva in this collection was undergoing adultbeing young-of-the-year. 

transformati on.

Non-target fish mortality was limited to several hundred trout-perch and 
a few pink salmon.

Goulals River - Figure 10

The Goulais River, a large, fairly complex river in Algoma District 
crosses Highway 17 approximately 20 km north of the city of Sault Ste. Marie and 
flows into Goulais Bay, Lake Superior, 
spawning sea lamprey is located approximately 37 km above the mouth, 
suimer flow of the Goulais River averages ID m3/s. 
tributaries, seven of which generally contain sea lamprey ammocoete populations; 
Achigan, Whitman, Darn, Perry, Bellevue, Sheppard and Robertson Creeks. The 
major tributaries all enter the main Goulais River above Highway 17 which is 
approximately 18 km from the mouth. This area above Highway 17 is basically

The upper 55 km of the main river has fairly good gradient with riffles 
■ , The Goulais River meanders considerably

throughout its course and contains numerous oxbows and cut-off areas.

Whitman Falls, a natural barrier to
, Total

There are 10 major10 m3/s.

heppard and Robertson Creeks.

- * • - , This area above Highway 17 is basically
undeveloped," mixed deciduous and coniferous bushland with only limited road 
access. 
and pools and some rapid areas.
throughout its course and contains numerous oxbows and cut-off areas. In the 
lower 32 km the river slows considerably and flows through a wide^ floodplain 
with characteristic high gravel-clay banks.
several separate mouths through a divided delta.

It finally enters Goulais Bay by 
Excellent spawning gravel is 

abundant throughout the upper 55 km of river and larval habitat is abundant 
throughout.

The sea lamprey producing tributaries have similar qualities with areas 
Achigan Creek is the largestof good spawning gravel and larval habitat.

tributary with an average summer flow of 1 m^/s with the remainder ranging from 
0.1 m^/s to 0.5 m3/s. All of the major fioutaries have a natural barrier 
and/or deterrent(s) to the upstream migration of sea lamprey with the exception 

' -■—, These tributaries
streams with the exception of Bellevue and

0.1 m^/s to 0.5 m^/s.

of Bellevue Creek which usually has a number of beaver dams, 
are generally 
Robertson Creeks, which are slower and deeper.

II riffle and pool II

Originally scheduled for treatment in August extremely low flow caused
postponement until the week of September 9 to 13 - timely rain showers early in 
September raised flows to good treatable levels. In fact, more rainfail 
occurred throughout most of the first day of treatment. However, by increasing 
application rates and ooosting the main block considerably below Searchmont, 
excellent TFM levels were maintained to the mouth of the Goulais River. In all,
the main stem, plus 10 tributaries had to be treated coincidentally.

As usual supplementary application crews were fully occupied because of 
J - - - - - - - - - - - - , Several isolated

treated separately (September 5 and
rapid flow times, numerous backwater areas and limited access, 
lagoons harbouring larval sea lamprey were L -

numerous
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Goulais R1 ver (Continue'!

Sea lai'iprey larvae were abundant6) prior to the main tr-is lent. Sea lamprey larvae were abundant in t -’p 
Goulais as far down as n .nuay 17, where numbers decreased consideraol , . 
appeared to be relatively 'icarce in the tributaries.

■nd 1 n
Tney

II

Although this treitment, which usually requires two complete treatment 
units, taxed the available personnel; the large number of larval sea lamprey 
collected, 1,659 (11 to 136 mm in length) including 18 undergoing adult 
transformation, certainly justified undertaking it in 1985. Numbers of obvious 
residuals from the June 1982 treatment were collected, including numbers of 
transformers. An attempt to treat the Goulais system in 1984 was "rained out" 
shortly after initiation, however part of Achigan Creek and Perry and Dam Creeks 
were treated successfully, thus slightly simplifying the 1985 treatment. The 
new low-head barrier dam on Sheppard Creek also appears to be effective; all 
that was required was a 
conf 1uence.

short block of lampricide from that dam to the

Thorough survei i1ance of the Goulais River by survey crews should 
indicate if the Goulais River will have to be treated on an advanced basis due 
to residual sea lamprey larvae.

Non-target fish iicrtality was relatively low, especially for the size of 
The treatment occurred during the pink salmon run and many dead and 

Trout-perch had the highest mortality rate and
the system.
live pink salmon were observed.
a few dace, white suckers, logperch, and sculpins were also observed dead.
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lake superior
GRANULAR BAYER 73 TREATMENTS

offnrt to reduce the population of larval sea lamprey in 
. non ir Dortions of Batchawana, Goulais and Mountain Bays

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2 ‘ , 5-d 1 chi oro-4-m t.— 
person of Cypress Bay was 
conditions . —■
general locations 
descri be < '

BATCHAWANA BAY - Figure 11

In a continuing

t CV U. ■ •' - ,

trosali cy1 ani11 de).
3- ^0^ performed in

Table VII lists the pertinent u.. 
of treatment areas in E- -

each specific treatment area.

ized formulation of Bayer 73 
Application of Bayer 73 granules to a 

■ 1 1985 due to inclement weather 
: treatment data. Figure 11 shows the 

Batchawana Bay, whereas Figures 12 to 19

nff stokelv Creek and the Harmony, Chippewa, Batchawana and Carp 
° 1 ravpp 73 granules in 1985. Only the lentic areaAreas

Rivers were again - - - - - - - - - -
off the Chippewa River continues to 
lamprey and numbers seem to be decreasing

Stokely Creek - Figure 12
A 1 1 ha area on the fairly well-defined drop-off zone off the mouth of 

Stokely Creek was treated with 272 kg of Bayer 73 granules on July 23. Larval 
sea lamorey continue to remain very scarce; only 32 were col 1 ected, 86 to 131 ma 
^length There is some concern that spawning may occur in limited grave 

areas below the low-head barrier dam constructed in1 1981 but, if so, small 
larvae have not moved into the lentic area off the mouth.

Harmony River - Figure 13

in treated with Bayer 73 granules in 1985. Only the lentic area 
produce appreciable numbers of larval sea 

there as wel1.

272 kg of Bayer 73 granules on July 23.

A relatively small (0.74 ha) area directly off the mouth of the Harmony 
.,er -as treated wUh 132 kg of granular Bayer 73 on July 24 A--- 
eatment conditions were good, only two larval sea lamprey 21 to 71 m

treated with 132 kg of granular Bayer 73 on July 24.Ri '/er 
trt-. 
length, were collected, 
never very large, seems to

rhippeua River - Figure 14

Although

The lentic population off the Harmony River, although 
) have been reduced to insignificant.

A large (3.29 ha) area on the well-defined drop-off zone off the
ranular Bayer 73 over a period of ho 

_ _ _ _ _ _ _ _ _ _ ideal both days but a larger 
Larval sea lamprey were moderately abundant 

:J, 37 to 152 mm in length (including two undergoing 
The treatment was in conjunction with special studies by a 

Generally

Chiopewa River was treated with 816 kg of 
days, July 26 and 29. 
portion _ _ _ _ _ 
with 908 collected, 
t^'ansformation). 
submersible and included a larval sea lamprey population estimate. -- .
speaking, the annual TFM treatments of the Chippewa River and granular Baye 
■f-3-t-mon-h e in fho lontir 7nnp annpar tn be effective in that both the size

J

■ Treatment conditions were 
was treated on July 26. 

37 to i n

treatments in the lentic zone appear to be effective in that 
the population and mean length of the larvae have been reduced.

Ratehauana River - Figure 15

A 1.86 ha area off the mouth of the Batchawana River was
Larval sea lamprey

treated with
454 kg of Bayer 73 granules on July 30 to 31. Larval sea lamprey w^re 
relatively scarce with only 142 being collected, 36 to 161 mm in eng • 
Numoers of sea lamprey larvae continue to remain low since the 1980 treatme 
the lake drop-off zone adjacent to the Batchawana River appears to be graou J 
becoming less well defined and consequently it is difficult to key m
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Figure 11.

I
1

Map of Bat'jBay showing approximate locations of granular Bayer 
73 treatment i^eas in 1985.
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.•’ted with granular ' 73 inFigure 12. Lake area adjacent to Stokely Cree^ ‘ 
1985.
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Figure 14. Lake area adjacent to the Chippewa River treated with granular Bayer 73 
in 1985.

Figure 16. Lake areas adjacent to the Batchawana River with granular Bayer
73 in 1985.
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Batcheojona River (Continued) 

suitable treatment area, 
numbers over a fairly large area.

Larval sea lainpre- --ared m lo,

A small (0.73 ha) area immediately of: i ■ i 
181 kg of granular Bayer 73 on July 30 to 31.^ .. _
to 161 mm in length, were collected. i-
from the Batchawana River. Their numbers have 
the first time this area was treated in 1981 ■whor 
collected.

It is I ; ‘ J

I

jO treated wi*y| 
sea lamprey, 45 
arvae originate 

' decreased from 
■'ey larvae were

Carp River - Figure 16

Because of very low water temperatures, i 
immediately off the mouth of the Carp River was ’ 
granules on July 22. Only 10 larval sea lamprey, 
col 1ected.

t r - :

(0.37 ha) area 
xg of Bayer 73 

i n length, were

On August 1 water temperatures were much -i. 
sized area was treated with 272 kg of granular- 
larval sea lamprey, 21 to 106 mm in length, were 
size of the lentic population off the Carp River 
si gni fi cant.

1'0
oa

3 '
In 1984 only 17 sea lamprey larvae ..c

.0 : '1 expanded 1.1 tia
-Dwever only nine 

‘■■'0 1 this area. The 
> only marginally

a

Thus there doe;
w 1 c ■' : '.e

'■ Ic S

GOULAIS BAY - Figure 17

On August 21 and 22, seven separate 
several mouths of the Goulais River were :r:- 
granules. Despite excellent conditions ano ‘ 
larval sea lamprey were very scarce and scatter:- 
lamprey larvae (46 to 131 mm in length) incluo' 
collected from the seven areas,
population of sea lamprey larvae associated

MOUNTAIN BAY - Figure 18

A 1.83 ha area along the fairly .vell-^r 
mouths of the Gravel and Little Gravel Rivers 
73 granules on August 13. Treatment conditi
opposed to 1984, when the treatment was defer- 
temperatures. In the 1985 treatment larvai 
abundant; 402 were collected, 21 to 171 m 
concentrated near the immediate mouth of 
appear to remain at a suppressed level as como.ar :

HELEN LAKE - Figure 19

Because of the very high discharge fro - 
of this year, conditions were not ideal for gran-L 
Lake immediately off the mouth of the Upper 'Moi ■ 
would have made effective granular Bayer applica;-

In the 1985 treatment 
402 were collected,

tne

of this year, conditions were not ideal for t;-cr 
Lake immediately off the mouth of the Upper 'jipi1

only a small (0.74 ha) area in Helen Lake, 
, was treats 

i n

I '■
mouth of the Upper Nipigon River, was treat 
Only 16 larval sea lamprey, 21 to 161 mm r, . 
granular Bayer treatments in Helen Lake shouls cj 
in the Nipigon River.

2.79 ha off the 
of Bayer 73 

re area treated, 
i :n . Only 30 sea 

■' '1 ng 1 arvae, were 
se a large lentic 
ver.

- »ff zone off the 
^54 kg of Bayer 

-tie this year as 
very low bottom 
were moderately 

were mostly
Larval numbers 

■ s prior to 1980.

O 'J t

.er during August 
ications in Helen 
7 strong currents

. As a result, 
from the lower 

-.f granular Bayer, 
sol 1ected.
.vith lowered flows

ole.
-.ss 1

Future
■ J n t

t
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AREA TREATED WITH 
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4 9

LAKE HURON LAMPRICIDE (TFM) TREATMENTS

The following seven streams tributary to Lake Hu'' i- 
the selective lampricide, 3-tri f 1 uoroinethyl-4-ni tropheno! ,7.

' -■ fted wi tn
■ 0:

Kaskawong River 
Sturgeon River 
Sauble River 
Mindemoya River 
Watson Creek 
Richardson Creek 
Serpent Ri ver

May 28-29
May 31
June 2-3
June 5-6 
June 13-14 
June 20 
June 25-27

Table VIII lists the pertinent treatment data, F 
general location of the streams treated, ano Figures 
treatment details.

21 -3
depicts the

1 11 ustrate

The sections that follow contain brief descriptions - 
Although thestreams and their respective treatments. Although the s 

abundance ratings are subjective in that they are not baseo • 
unit of effort, they are realistic in that they take into acc ■ 
as; stream distance treated, degree of collecting di ff icul , 
larval sea lamprey density in non-collection areas, and 
actually collected during present and past treatments.
dates are inclusive of the time from the first lampricide j" 
time of the last water sample taken from the stream for TFM

tne 
Tn e

Terms, abbreviations and symbols used are explained :

Kaskawong River - Figure 21

The Kaskawong River is located in the southeast 
The river drains two small lakes and flows through

S P'

..■It

tcounts of the 
amprey larval

standard!zed 
such factors

.cservations of
■ter of larvae 

'■earn treatment 
’•■'ation to the
; 1 s.

endix V.

Previous treatments condu-:'

Island.
of cedar swamp and beaver ponds before entering Milford 
Channel of Lake Huron. The river has an average t. 
approximately 0.3 m^/s, contains limited amounts of spawnn 
regular producer of sea lamprey.
1974 and 1982 were often complicated by poor access, lo.. 
ponding and a high potential for excessive larval escapement.
1980 a sea lamprey barrier dam was constructed 1.6 km from :■ ■ 
to eliminate the need to treat the upstream portion of the ./.n.- 
1985 treatment was conducted from the dam with relative easn

St. Joseph 
■mmately 16 km 

on the North 
jischarge of 

ivel, and is a 
: -1 1966, 1970, 

charge, beaver 
. -'.sequently, in 
■ cuth, i n order 
'ed. Hence the

f)t

Larval sea lamprey abundance was considered moderate 
360 specimens (31 to 171 mm in length) being collected.

mtn a total of

In the past sea lamprey larvae have been very sci. 
estuary, and the presence of the recently constructed dam. 
cause any downstream shift in the distribution limits. The- 
that the dam might, in fact, play a contributing role in tne 
offshore population of sea lamprey larvae.

downstream shift in the distribution limits. T<

“nroughout the 
not appear to

■is some concern 
. . elopment of an

Non-target fish mortality was negligible.
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tn

Idble VllI.

STREAM

Suiiuiidry of strediiis dod lake drcdS tredted v;ith 1 ampi'i c i de on Ldke Huron, 1985.

Active Ingredient

Ddte Flow 

1113/s
TEM 
kg

Bayer 73 
kg

Granular
Bayer 73 

kg

*/Sed 
Lamprey 

Col Iected
Area Treated km hd

11

Kdskdwong River 
Sturgeon River 
Sauble River 
Mindenioya River 
Watson Creek 
Richardson Creek 
Serpent River

May 28-29
Ma y 31
June 2-3
June 5-6 
June 13-14 
June 20 
June 26-27

U.5U7 
1.372 
1 
0.636 
0.055 
0.456

12.936

62. lo
210.74

1,479.03
151.44

10.56
67.02

292.80

11.75
0.01

M/ 
A/ 
5/

^1

360
486

26
340
249
353
948

1.6
1.5
3.5
8.5
1.9
2.6

11.5

July 23Echo Lake 
St. Marys River
- Whitefish Island Aug.13,14,15 
- Station H 
- Root River 
- Garden River

Aug.14,15
Aug.15
Aug.21

12.50

35.20
37.43
9.08

13.62

M/ 142 U.99

TDIALS 23.526 2,273.75 11.75 107.84

A/ 4,907 (23)
A/ 1,580 (4)
M/ 78 (2)
M/ 114

9,583 (29) 31.1

2.79 
2.88 
U. 72
1.44

<82

AbunddiitScdrce; M - Moderate; A
( ) - indiates number of transforming sea lamprey larvae included in the collection
*/ S

I
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Stur(jeon Ri vgr - Figure 22

^rsned locatedrelatively short J 1 .ncoeThe Sturgeon River,
County, flows into southern Georgian Bay midway betwer'i Port Severn arid tne Town 
of Midland, Ontario. The stream, which flows througn j mixture of open firmland 
and cedar swamp, has a moderate gradient except in tne upper section where tne 
flow IS sluggish, with numerous beaver impoundments. Riffles and pools are 
predominant in the lower section except for the last 0.5 km where the stream 
widens and slows . Adequate spawning and larval habitat are available 
throughout the river. -Numerous small, spring-fed tributaries which enter 
Sturgeon River along its course cause a many-fold increase in flow from the top 
of the watershed to the mouth. C- - - - - - - 1”— ... -.-7 *- 
0.5 m3/s.

a 1 n

The stream, which flows throu'jn a mixture of open farmland

with numerous beaver impoundments.

Adequate spawning and larval 
• Numerous sma11, ;

Summer flows on this hard water stream approach

Prior to the construction of a sea lamprey barrier dam, 1.5 km upstream 
Trom me niuum in 1373, lampricide treatments (1360, 1958, 1972, 1975, 1979) 
were conducted from an old mill dam situated at the Village of Hillsdale, 22 km 
from the mouth. The barrier dam, greatly reduced the complexity of the 1985 
treatment and, by permitting optimum discharge, provided an excel 1ent^ treatment 
throughout the estuary.

lamprey larvVe occurred in the lowermost portion of the estuary and although the 

granul'ar"Bayer"73, after the TFM treatment, indicated that a small population of 

larvae are present on the delta.

Mortality of non-target fish species was negligible.

from the mouth in 1979

The barrier dam, greatly reduced the complexity of the 1985

, with a total of 485 
The maximum density of sea

' ' _ , Sea lamprey larvae were abundant,
specimens (21-175 mm in length) being collected. -

effectiveness of the TFM block extended well into tne delta area, surveys with

Sauble River - Figure 23

a relatively large system situated at the base of the 
Z.. Di scharge i s 
approximating 50 m^/s 

late summer.

The Sauble River, a —
Penninsula, flows into Lake Huron at Sauble 8eacn, Ontario.Bruce

quite variable in 
during the peak run-
< _
appear to stop spawning phase sea lamprey.
below the falls has little gradient.

■ n 1 5 naru watci a ui caiil, with r 1 OWS
uu. . UM. Off period and 2 m3/s during the late summer. A series of
small vertical limestone falls, located approximately 3.5 km from the mouth 
aooear to stop spawning phase sea lamprey. The entire portion of the watershed 
below the falls has little gradient. Spawning habitat is l^^^d the river 
immediately below the falls while larval habitat is abundant from the falls to 
the river mouth. Previous lampricide treatments of tne Sauble River have been 

conducted in 1970, 1974 and 1979.

this hard water stream

Previous lampricide treatments of

The 1985 treatment was conducted at a discharge considerably higher than 
orevious treatments, however this was advantageous due to near record nigh ake 
levels. The lampricide block was not appreciably attenuated by the large volume 
of water in the estuary or by strong sejche^ actjonSc? b.mnray w

very scarce throughout 1 
River is not 1 '
appeared substantially less than 
smaller Luuh ......... — - - _ l.^
activity continues to be sporadic on this watershed.

due to near record high lake

_ _ _ _ _  _ _ _ _ _  , Sea lamprey larvae were 
the watershed'’ {26 'col fee ted) and, although the Sauble

noted for high production of larval sea lamprey, numbers observed 
tantiAlIv less than recorded in previous treatments. Larvae

than 75 mm were noticeably absent. indicating that lamprey spawning

Non-target fish mortality was negligible.
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Mi naei'ipya Ki ver r 1 ,' I ’

The Mindemovi 
Mindemoya Lake and 
stream, having an ;. • 
flat, sandy clay far::i 
abundant larval habit:; 
1977 and 1981.

e H" ■ 1

relati vel /
L n

■ ' a
tike Huron at

. jiniiier d i scha r ;e 
ind contains lim:

■■’ideinoya River ;

t, hard water stream
,1 ige of Providence Bay.

).8 ni3/s traverses retat
; spawning gravel but relati 
aviously treated in 1969, 1

Ur;: ■■

be., 

Vciy

Treatment discr.r ajring the 1985
>f beaver ponding 

.; ■ at higher discn ;

itment was rather low for 
lowed for flow times similar
;S .

ear ly 

b)June, however the abse
those previously rec.-'r..-- .at higher diS'C. ; js. Sea lamprey larvae 
relatively scarce aoove i ...terfall situated . .groxiinately 4 km above the mout'i, 
however abundance incr->j: 
through to the mout'i 
deterrent, limited nu.it. 
1981 treatment, 
col 1ected.

rec.’' were

A

markedly below b' ' point and larvae were numerous 
Although the . .terfall, obviously serves as a 

of adults have sure a 
r 340 sea lamprey ; •

i terfall, obviously serves as, 
sed the falls annually since the 
ae (26 to 161 mm in length) were

Non-target inor; of other fish •.;? negligible.

Watson Creek Figure i.

Watson Creek 
tributary to Tenby 5 
draining a cedar sw.-: 
majority of sea lampr 
since the upstream 
situated approximate! 
have Deen conducted ■

sated on the so.?: 
tne North Channe’' 

nd passing through 
locoetes inhabit 

I-' tion of adults i 
, . \m from the mout'. 

. r .6, 1970, 1974, 197.

side of St. Joseph Island and 
f Lake Huron, is a small stream 
'OS of large beaver ponds. The 

a short section of the stream, 
eterred by a large beaver dam 
revious treatments of this creek

■J 1982.

the ;

in 1985 from the outlet of the 
treatment, a few large residual 

.'ling gravel is very scarce above 
indicated the presence of a few 

- ‘ ent of the stream above the pond 
; treatment surveys in June 1985 

limited numbers of sea lamprey 
: s josequently migrate downstream to 

.3 between successive lampricide 
'ticular section of the watersneil

ilied to Watson C' 
noted in the .. 

j been observed.
righ surveys in 

, a subsequent S'-, 
jnprey larvae.

iiegati ve.

J

Lampricide wau 
large beaver pond w.nere 
sea lamprey ammocoetes • 
the pond complex and al 
ammocoetes above
complex produced no 
above the complex w^rre iiegative. Appare.i 
ammocoetes are present ; • the pond system 
repopulate the lower 
treatments. An effect: 
would be very impract' .

Sea lamprey ; ir 
section of the waters^-?

Cl ■ >

-S'ion of the was;
-• sreatment of tni s

'.-a were abundant -? collected) throughout the b'®'' 
a jnd distributed weii .nto the mouth area.1 I

Mortality or -r'-urget fish species . ;S negligible.

t
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R i c ha r--i •. - 51 gure 26

Josepn ; 
streai:, 
1ampr1ciJ ■ 
1amprey
mouth , h'l.i.

1

1

■ 11 ■:
.n Creek, a small stream situated on the western side of 
'■)ws into Lake Munuscong in the St. Marys River system.

producer of sea lamprey ammocoetes, has been treated 
The upstream migration of spawning adult

Tn 1 s 
lie producer of sea lamprey ammocoetes, has been treated with 
ol, 1966 and 1974. The upstream migration of spawning adult sed 
•?'l by an old mill dam at kentvale, approximately 4.8 km from the 
•le most of the spawning occurs lower in the watershed.

lampricide treatment was preceded by the removal of a large 
. _ _  . Consideraole

-I,

beaver Jam 
water -was 
TFM block, 
extending ? i.... ediately below the feeder site, 
specimens co. 1

J1:

J

0 I

ated approximately 300 m upstream from the mouth.
•ided by the dam and removal facilitated a rapid passage of the 

ea lamprey larvae were very abundant, their upstream distribution 
Twenty-one per cent of the 353 

cted were greater than 120 mm in length.

Serpent Ri v - Figure 21

^eroent River, a complex system of interconnected lakes and channels 
I the Pre-Cambrian Shield north of the City of Elliott Lake, has 
..i-.er with an average July discharge of approximately 11 m^/s. A 
situated 9.0 km from the mouth aooears to block soawninq sea

rr.e 
originati n g 
soft acid’ ; 
sma 1 1 
1amprey. 
spawning ^r-ivel is limited to a few small patches below swifts. Historically 
most of the iji'/ae have originated from a small tributary. Grassy Creek, having 
an aver.rj ' :: -er discharge of 0.1 m^/s. Larval production in the main river 
has prubao.y

t .1 i 1 s
r with an average July discharge of approximately 11 m^/s.
uated 9.0 km from the mouth appears to block spawning 

'•l-.'i.:ugh good larval habitat is abundant throughout the system, 
j.-'i'-'e! is limited to a few small patches below swifts.

-er discharge of 0.1 m^/s.
_■ ;n limited by pollution from uranium processing at Elliott Lake.

1971, . 1
^';ent River has been treated with lampricide in 1961, 1967, 1970, 
; .081,

downstr ••.•J . 
i mmedia t 
by the 
has no ‘ 
down 
Ontario 
expresses 
Pretreat o: 
lamprey :

lampricide application point on the Serpent River was moved 
■' the 1985 treatment in order to avoid a water intake situated 

a waterfalls approximately 6 km above tne mouth and operated 
The facility 

system and no holding capacity ano consequently cannot be shut 
ricide treatments without depriving the community of water. The 
-of Environment, contacted prior to the current treatment, 

concern regarding a possible treatment above the intake, 
jrveys conducted above the water intake however produced no sea 
tes, consequently lampricide was

of North Shore for the Village of Serpent River, 
t' 1 .'1

applied below the water intake.

treatmcen t
Although ! J 
delta, 
relatively
collected.
and 32
gull pred 
indeed see

■ J

JI

sne;
a *-

->nt of the main stem was routine with no problems and the optimum
■large allowed for a rapid passage of the TFM through the estuary, 

concentrations of lampricide were achieved over a portion of the 
lamprey were observed in this area. Sea lamprey larvae were 
-ce in the main river with a

■ .irty-seven
1 c'li were collected below the confluence.
■ c- on lampreys in the main
It: .

I

area.
the main river with a total of 79 specimens being 
of these individuals were collected above Grassy Creek 

The apparent lack of sea 
river indicated that ammocoetes were

river

ur Lric uiiiy oca laiupi cy pivuuvi'i^ ’-i imuvciij, '^.v-v.rx
compl 1 .;a tu'j ':> / oeaver impoundments, very low discharge, fluctuating alkalinities

Tre ..ent of the only sea lamprey producing tributary, Grassy Creek was
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June 20, 1985.
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Serpent Biver (Continued) 

values and low
An effective lampricide1evels.dissolved oxygenvalues and low mortality occurred throughout a l.u 

__ _ _ _ _ _ _ _ _  was conducted, howeve situated on a very small tributary 
km section of the tributary, a p - - - - - - - - - - - - ,^4: ,

and dlank 
treatment

— 1 above the 
dilution and act as a
built a small dam a 

Dp'a’rently went undetected, 

lampricide block in the mam

eventual release of this water

imately
■ “ '* for

a bedver 
activity that a[,

to Grassy Creek approx 
beaver [ 
During the evening, 
feeder, an <— 
the 
were i 
water.
of lampricide, maximum 
significant mortality of dace

Sea lamprey ammocoetes were 
of the 869 specimens

pond was to cover

tributary did not 
lampricide "loading

confluence at the outlet of a 
boost for the main block, 
short distance below the 
When the concentration m 

rise as expected, feed rates 
j" occurred in the impounded 

containing high concentrations 
exceeded in the main tributary and 

and small bowfins occurred.

ncreased and consequently
With the 

, darters, shiners 

extremely abundant in the tributary with 
_ _ _ _ 3 collected being over 120 mm in 

of the beaver impoundments on June 25,approximately 57 per cent 
length, f-
1985 numerous sea
mud banks.
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LAKE HURON GRANULAR BAYER 73 TREATMENTS

The granular formulation of Bayer 73 was applied to one
drys R 1 VHf'

d r3
MLake, in the Echo River system, and four areas in tne St.

Table VIII lists the pertinent treatment data whereas Figures 28 to 
the actual treatment areas.

' n Ecno 
system, 

j'-sc r 1 Op

ECHO LAKE - Figure 23

The application of granular Bayer 73 to the delta of the Echo ..iver in 
Echo Lake on July 23, 1935 was completed under nearly optimum conditions. Winds 
were light, visibility was good and there was a noticeable absence of gnlls and 
terns. A total of 142 sea ^amprey larvae (26 to 156 mm in length) were 
collected, 10.7 per cent of which were greater than 121 mm. Althougn r.vice as 
many sea lamprey ammocoetes were collected in 1985 as in the 1983 treatment 
their density was significantly lower in 1985. Predation by birds in 1933 made

/Ji nds

their density was significantly lower in 1985. F 
the collection of many larvae extremely difficult.

in 1en jtn ) 
Althougn twice as 
- - - - - - -  treatment,

ST. MARYS RIVER - Figure 29

Uhitefish Island - Figure 30

A 2.79 ha area, situated immediately below Whitefish Island and adjacent 
to the St. Marys Rapids, was treated with 703.9 kg of Bayer 73 granules on 

. Although most of the treatment area duplicated thatAugust 13, 14, 15, 1985.
covered in previous years, the dewatering of the St. Marys Rapids during the 
construction of the Whitefish Island spawning channel allowed for the effective 
application of Bayer 73 granules to an area where current velocities had 
previously been too high for good treatments. Sea lamprey were relatively 
abundant throughout the entire treatment area, however most of tne 4,907 
specimens collected were found in one small section of the newly treated area. 
Undoubtedly the effectiveness of the Bayer 73 granules was enhanced by the lack 
of current, however, overall abundance appeared significantly higher as compared 
to previous treatments.
of ammocoetes 40 to 60 mm in length whereas 23 specimens were 
metamorphosis.
been very high.

where current velocities 
Sea lamprey were 
however most of

Approximately 60 per cent of the collection consisted 
commencing 

Predation by gulls on sea lamprey larvae was considered to have

Station "S" - Figure 31

On August 14-15, 1985, an area extending from the Sault Ste. Marie golf 
course to approximately 0.5 km upstream of the Sault Ste. Marie sewage treatment 
plant was treated with 748.6 kg of Bayer 73 granules, 
extended from the shoreline and out 30 m into the main river channel, 
lamprey larvae continue to be abundant in this area, with a total of 1,576 
larvae and four transformers being collected, 
larvae were less than 100 mm in length,
habitat from the St. Marys Rapids occurs annually and although repeated annual 
applications of Bayer 73 granules do not appear to have significantly reduced 
the numbers present, they may have prevented a substantial increase in larval 
density.

The treatment site 
Sea

Seventy-seven per cent of the 
Recruitment to this area of preferred

1
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Figure 23. Lake areas adjacent to the Echo River treated with granular Bayer 73 in 
1985.
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Figure 30. ' Area of the St. Marys River treated with granular Bayer 73 in 1985.

Area of tne St. Marys River treated with grinjlar Bayer 73 in 1985.Figure 31.
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Soot Rivev - Figure 32

(0.72 ha) in the St. Marys 
These areas 

Larval sg^

dpplied to two areas
Granular Bayer 73 was dpp,'^- -- .r iQQc
— - nf the Root River on August lb, lyob.□ Tver situated at tne mouth of tne kuu

^ere similar in size J °^"^\7arce 
lamprey abundance, considered scarce

1983 and 1984.
;e, was similar to that observed 
f 78 ammocoetes 31 - 162 mn in 

Pelative to 
nhabited by sea lamprey larvae, the

to those treated in 
to moderate 

total 01treatments with athe previous two1 n

were

Previous 
'3 lamprey larvae tend to 
relatively low current 

larvae inhabiting this area

length, including t«o ™^4™“rphos^^ 

“«S^rgn:T^:,\r:an^L'o:Tcon7Tdeh/d a lo„ density anea.

Garden River - Figure 33

Bayer 73 granules 
the St. Marys 
with the Garden River, 
indicated that sea 
where there is 
majority of the 
River, however some 
as wel1. T 
lamprey larvae were 
collections ranging

Observations during the 1984 TFM 
lampricide concentrations may i._.- 
of ammocoetes in the upper Z'---------
Compared with the a. . . . . . . . . . . . . . .
treatments, numbers were scarce in

applied on August 21. 1985 to a 1.44 ha area of 

River shoreline extending 720 m— 1 downstream from the confluence 
treatments of this

be concentrated in the near shore area 
velocity and optimum habitat.

at

particular area have

, The

pparently emigrate from the Garden
de HHidu.LMiy from the upper St. Marys River

ever some recruitment area in 1980, when 1,640 sea
Following remained suppressed with

The 1985 treatment produced 114 
metamorphosing specimens present, 

of the Garden River indicated that 
to cause significant mortality 

treated with granular Bayer 73. 
section observed during previous 

the 1985 treatment.

collected, ammocoete densities 
from 450 to 72 specimens.

amicoete'r(29'’- 145 mm in length) «y'’

— < have been adequate 
section of the area 

ammocoete densities in this
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Areas of the St. Marys River treated with granular Bayer 73 in 1985.Figure 32.

Area of the St. Marys River treated with granular cayer 73 in 1985.Figure 33.
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LAKE ONTARIO, CANADA, LAMPRICIDE (TFM) TREATMENTS

Canadian streams tributary to Lake Ontario were treate 
3-tri fl uoromethy 1 -4-n i trophenol (TFM) in 1985;

The following 
with the selective lampricide.

Smithfield Creek 
Grafton Creek 
Lakeport Creek 
Port Britain Creek 
Credit River 
Salem Creek 
Fa rewel1 Creek 
Duffin Creek

May 2
May 3
May 5-6
May 7-9
May 11-12
September 18-19
September 19-21
October 29-30

Table IX lists the pertinent treatment data, Figure 34 depicts the 
location of the streams treated, and Figures 35 to 42 illustrate genera 1 

treatment details.

The following are brief descriptions of the streams and accounts of 
their treatments. Although sea lamprey larval abundance ratings are subjective 
in that they are not based on a standardized unit of effort, they are realistic 
in that they take into account such pertinent factors as;in that they take into account such pertinent factors as; stream distance 
treated, degree of collecting difficulty, observations of larval density in 
non-collection areas, and the number of larvae actually collected during present 
and past treatments. The dates of stream treatments are inclusive of the tine 
from the first lampricide application to the time of the last water sample taken 
from the stream for TFM analysis.

Terms, abbreviations and symbols used are explained in Appendix 7 to 
this Annual Report.

Smithfield Creek - Figure 35

stream which enters the eastern basin of
Lake Ontario, through the Murray Canal approximately 10 km east of Brighton, h 

Approximately 4.3 km of the stream are inhabited dj 
larval sea lamprey with regular spawning producing moderate numbers of sei

Smithfield Creek is a small

Northumberland County.

lamprey larvae.
1971, 1975 and 1982.

Smithfield Creek had previously been treated with 1 ampricide in

routine and relative!)
A total of 532 (26 to 175 mm in length) sea lamprey larvae

The 1985 treatment 
uncompli cated. 
collected. The most interesting aspect of the treatment was the high abundant 
of large sea lamprey ammocoetes observed throughout the middle and upper reactie 
of the watershed. Larvae appear to grow extremely fast in this watershed an 
imminent transformation of some individuals in three growing seasons ' 
probable. The size of some of these larvae lead to the hypothesis that some 9 
these specimens were residuals and might have originated from above the da" 
although surveys in this area were negative.

of Sm i t h f i e 1 d Creek was

Non-target fish mortality was negligible throughout the watershed.
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Table IX. 1985.Summary of streams treated with lampricide on Lake Ontario, 

Active Ingredient

STREAM Date
F1 ow 
m^/s

TEM 
kg

Bayer 73 
kg

Granular 
Bayer 73 

kg

*/Sea 
Lamprey 

Col Iected
Area Treated 

kin ha

I
I

CANADA 
Smithfield Cr. 
Grafton Cr. 
Lakeport Cr. 
Port Britain Cr. 
Credit R.
Salem Cr. 
Farewell Cr.
Duffin Cr. 
Trent R.

TOTALS - CANADA
O --------------------------------

UNITED STATES 
Grindstone Cr. 
Ninemile Cr. 
Sterling Cr. 
Little Sandy Cr. 
Little Salmon R. 
Skinner Cr. 
Lindsey Cr.

May 2
May 3
May 5-6
May 7-9
May 11-12
Sept. 18-19
Sept. 19-21
Oct. 29-30
Sept. 21

May 2-6
May 7-11
May 11-12
May 14-15
Oct. 18-19
Oct. 22-24
Oct. 25-26

TOTALS - UNITED STATES

GRAND TOTALS

Scarce;
( ) indicates i.

S Moderate;

0.175 
0.230 
0.694 
0.203
7.741 
0.130 
0.157
1.444

10.774

0.728
1.010
0.950
1.600
3.785
1.053
0.630

9.756

20.530

A = Abundant

58.66
90.51

233.61
90.16

1,779.90
52.44
56.67

628.03

2,989.98

174.30
292.62
405.77
190.00
344.48
162.40
128.88

1,698.45

4,688.43

13.81

13.81

13.81

M - nuuc. V. ..V, , --------
number of transforming sea lamprey larvae in collection

0.5

1.0
2.0
1.3

204.0

208.8

208.8

A
M 
M 
A 
A
A 
M 
M 
M

A 
M
M 
M 
M
M 
A

532
391
388
902

1,407
4,442 (212)

514 (66)
409 (90)
257 (33) 0.9

5.30
4.20

14.70
10.30
35.20

3.38
5.87
6.22

8,985 (401) 0.9 85.17

I

790
624
279
256
470 (14)
528

1,123
(8)
(3)

31.24
24.10

7.77
13.26
12.50
15.70
14.71

4,070 (25) 119,28

13,055 (426) 0.9 204.45
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Figure 36Grafton Creek -

Grafton Creek, 
Ontario approximatel^y J 
with an a - 
through farmland, 
effective L 
tn butari es 
lamprey larvae.

, a
9.6 km

average summer 1.-.. , ■ . ,
A dam located

spawning run 
■ none o

creek divides
! has been L_. 
creek had been

Northuinber 1 and County, enters Lake11 stream in Northumoer ।
5 =, of the town of Cobourg, Ontario. the cre«,

L Trnximatinq 0.2 m3/5,flows off moderately fast '

barrier to 
below thi s dam, 

The 
flow control structure 
two branches. This < 
occasions;

The 1985 treatment was 1--
lamprey in a 1^9'travel time

This

flow approximating ,
' ” ' m from the 
sea lamprey.

f which appear to
into two branches above Highway 2 where a 

division of water between the
lampricide on four previous

creek mouth constitutes an 
The creek has several small 

be major producers of sea

built to insure a 
treated with

in 1971 , 1975, 1979 and 1982.

i n a

less complex than 
of the upper

lamprey larvae were - - - - - - - -
distributed throughout the

«re"™d"er:?"y"abundm' (TgT^om

treated portion of the

before due to the absence of 
watershed. Only two main 

for the TFM block was short. Sea 
1 16 to 156 mm in length) and 
watershed.

incidental mortality of non-target fish species was negligible.

Lakeport Creek - Figure 37

; a
• J tributaries and a 

rolling farmland,

Lakeport Creek is 
lamprey producing t. . 
creek drains r

11 but complex stream with two sea 
f small feeder tributaries. The 

before emptying into 
Although

relatively sma 
L a number o 
rchards and cedar swamps0 Northumberland County.

The

CreeK. uiama . . . . . . . . . □ I □1/onnrt in Northumoer I aiiu wuni-jr. - - - - - - -Lake Ontario at the villageof Lakeoorainfall increases 
summer discharge averages below 0.3 ’ ,^ning sea lamprey were able to
the discharge substantially. Pj’V ‘“„a?n slreaci beVore being halted by a 1.) 
penetrate approximately 9 km of systems. Lampricide treatments 1«I

existed on the tributary systems. multiplicity ofNo barriers1’979 Thd 1982 were frequently complicated by a 
apptLaTioT points, rapid runoff and rain showers.
dam.
1971, 1976,

1984 a low-head sea lamprey “-’er .PproximateU;,«

the mouth, was constructed on Lakeport Creek. me
from 
treatment was 
treatments \.-

'watrrrhed) wVtVlTe iJt^^t'tnat subse,- 

would originate from the newly constructed dam site.

- . was 
conducted on the entire

current treatment was plagued by moderate to . '■
quickly ihcreased discharges on ‘^J™^)^'',e\"els’'VhrVughout most of '■» 

- block was maintained at target levels tnru y 3 0'
by substantially increasing application rates. however pos
iZoK whAt anneared to be a sub-lethal dose of TFM, howeve

The
plagued by moderate to heavy 

11 the smaller tributaries s
The

lampricide block was
watershed, Lj - - - - - - - - - - . -
stream received what appeared to be a — — 
treatment surveys were negative.

A total of 388 (21 to 151 mm in length) sea lamprey were 
! in the upper, abundant in the

in the lower reaches of the creek.

Non-target fish mortality was negligible.

were found in moderate abundance 
scarce i.. — - -

collected ao 
middle, ar
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Figure 36. Detailed map of the Grafton Creek treatment indicating the main 
lampricide application points and sea lamprey larval distriPution on 
May 3, 1985.
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Port Britain Creek - Figure jb

r) small
Township, flows into Lake Ontario 6.5 <m west jf the town of Port 
Ontario. A number of small tributaries and freshets contribute to 
moderately fast flowing stream, whose average summer flow is approxmately 
m3/s. 
where it widens into a well defined channel, 
habitat are abundant, 
the water is quite hard and usually clear.
treated with lampricide in 1971, 1976, 1979 and 1982.

Port Britain Creek, s tream 1ocated
<m west

1 n Durham 
town 
contribute

County, 
0 f

HuuU

t n 1
. y 0.2

The stream consists of riffles and pools to within 1 <m of the moutn 
Sea lamprey spawning and larval 

The stream flows mainly tnrough rolling pastureland ano 
The stream had previously been

A number of small

Although a dam is present about 12 km above the 
lamprey ammocoetes have have never been collected above 
impoundment located approximately 1.6 krn below this dam. 
dam apparently served as a deterrent, it was removed by landowners following the 
1982 treatment, and sea lamprey adults now have access to an extended portion of 
the watershed.

•'tream mouth, 
a large

sea 
Deaver 

Although the beaver

Sea lamprey larvae were abundant (902 from 11 to 166 mm in length 
collected) throughout the watershed with heaviest concentrations occurring in 
the middle and lower reaches.
estuary which is flanked on either side by large lagoons.
applied to the lagoons due to the large volume of water present and consequently 
a few larvae may have escaped by swimming into fresh water.

Ammocoetes were distributed throughout the
Lampricide was not

Non-target fish mortality was light overall, however a small number of 
common white suckers, darters and dace were killed in a small section of stream 
below a'booster feeder.

Credit Rive^ - Figure 39

The Credit River, located in Peel County, is tributary to the western
The Credit has an average May 

The upper portion of the river 
inhabited by sea lamprey larvae has a moderate gradient over a gravel and 
boulder substrate, while the lower portion is rather sluggish and enters La<e 
Ontario through a long estuary, 
to tni s ri ver.

basin of Lake Ontario at the town of Port Credit 
treatment discharge of approximately 7.0 m3/s.

There are no sea lampreg' producing tributaries

The upstream migration of spawning adult sea lamprey has been histori­
cally arrested at Reid's Mill Dam situated 15.8 km above the mouth. This dam 
was breached by record floods in Marcn 1980, but was reconstructed in the fall 
of 1980.

Relatively small numbers of sea lamprey ammiocoetes were collected during 
previous lampricide treatments below Reid's Mill Dam in 1971, 1977 and 1980 and 
they were mainly confined to the upper portion of the estuary.

tnatSurveys subsequent to the breaching of the dam in 1980, determined 
the upstream distribution of sea lamprey larvae had been extended to the village 
of Norval, approximately 19.4 km upstream from the Reid's Mill Dam. Accordingly 
lampricide was applied to the Credit River on May 11, 1985 from a point situated
of Norval, approximately 19.4 km upstream from the Reid's Mill Dam.
, ’ - L- r-_____ rx-______________ M-... 11 1 lu;
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Credit Piver 'Continued)

The di scharge jf 
! witn tne 

A 1 km section situated in tn? 
' a

the village of Norva 1.immediatelv above Highway 7 . , r >
m3/s at the feeder site provided for an extremely fast flow .line 
lampricide olock moving approximately 2 km/h. ?
lowermost oortion of the estuary was thermally stratified and consequently 
complete kill of ammocoetes was not obtained in this area.

A total of 1,407 sea lamprey larvae (41 to 196 mm in length) 
collected during the treatment. I 
watershed above Reid’s Mill dam, with a number of year classes represented jq 
the population. Ammocoetes appeared to be relatively scarce below the ()E11 and 
although some escapement undoubtedly occurred in the stratified area, numbers 
are believed to be sma11.

above Highway

1 were
Larvae were very abundant in portions of tne

1 n

don-target fish mortality was limited to a number of stonecats above the 
town of Streetsvilie.

Salem Creek - Figure 40

Salem Creek is a relatively small stream (average summer flow of less 
than 0.2 -.^/s) in Northumberland County located about 8 km west of tne village 
of Brighton, Ontario. Salem Creek is short and uncomplicated, with a man-made 
dam about 3.4 km above the mouth acting as a barrier to adult sea lamprey. The 
stream flows fairly rapidly through woodland (mostly cedar) 
section 
ponded estuary before entering Lake Ontario, 
more duri led channel.
detriti.s in the pools; there are stretches of coarse and fine gravel providing 
excellent spawning facilities for sea lamprey.

flows fairly rapidly through woodland (mostly cedar) in the upper 
tnen through a dairy farm, and finally, in the past, through a large 

The lower portion is now a single, 
Larval habitat is very good with much sand, silt and.

Salem Creek had been previously treated with lampricide in 197 1 , 1975, 
1979 an-s 1982.

'espite a fairly low discharge, 
treatment was completed or, September 19. 
1etha 1

a a straightforward and effective 
With only a 14.5-h application period, 

evels were attained at the mouth for the required 12 h.

Lecause of huge numbers of larval sea lamprey observed in this strean, 
the supplementary application of lampricide had to be meticulous. Every 
backwater, trickle and even footprint had to be sprayed with TFM or Bayer H 
granules to prevent escapement. |

Larval sea lamprey were very abundant with a 
.ength) being collected, 212 of which were transforming.

total of 4,442 (11 to
mm in .ength) being collected, 212 of which were transforming. The larga 
numbers of transforming larvae observed suggest three-years-to-transformation il 
Salem Creek.

Lon-target fish mortality was negligible; two white suckers and l( 
American brook lamprey were the only non-target fish observed killed during th| 
treatment f 
during the treatment.

Several live pink salmon were observed at the mouth and thecal
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Figure 40. Salem Creek treatment indicating the mainDetailed map of z: 
lampricide application point and sea lamprey larval distribution on 
September 18-19, 1?85.
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Farewell Creek - Figure 41

i nThis small stream originates in agricultural land in Darlington
Whitby Townships and flows into central Lake Ontario through a large estuary 

"■ ■ " " . The watershed has two r;
Harmony Creek normally dries up in the 

known producer of sea lamprey. Farewell Creek has a
-   I   - - - - - - - - - - - -i-_ - 

discharge of approximately 0.15 m^/s.

»

and

the eastern limits of the City of Oshawa. The watershed has two major 
tributaries. Harmony and Slack Creeks. Harmony Creek normally dries up in the 
summer and is not a known producer of sea lamprey. Farewell Creek has a 
moderate gradient, riffles and pools with excellent spawning and larval habitat 
and has a mid-summer discharge of approximately 0.15 m-^/s.

Because of 1985 survey results. Farewell Creek was added to the 1985 
treatment schedule. It had been treated with lampricide four times previously 
in 1971, 1973, 1977 and 1981. The 1971, 1973 and 1981 lampricide treatments 
originated 5.3 km above the mouth, just above a 0.6 m vertical cement culvert 
which appeared to be a barrier. In 1976, surveys indicated that moderate 
numbers of sea lamprey ammocoetes were present above the culvert, resulting in 
an additional 9.3 km of stream being treated in 1977. The 1985 treatment was

It had been treated with lampricide four times previously
' The 1971, 1973 and 1981 lampricide treatments

In 1976, surveys indicated that moderate

an additional 9.3 km of stream being treated in 1977. 
also initiated at the above mentioned culvert.

Extremely low flow during the treatment in September magnified the 
effects of attenuation and groundwater dilution. Even with an 18 h application 
of TFM to Harmony Creek from just above the confluence, theoretical lethal 
levels were not reached in the lower one kilometre of stream. However 
observations by treatment personnel indicated early activation and death of 
larvae and therefore no attempt was made to boost the block in this lower end. 
Larval sea lamprey were quite scarce in the upper 3 km of the treated portion, 
became increasingly more abundant towards the mouth and were scarce in the lower; 
1 km of the stream, 
undergoing transformation, were collected.

A total of 514 (21 to 191 mm in length), including 66 i
Because of the presence of numerous 1 

transforming sea lamprey, it appears that the addition of Farewell Creek to the I
1985 treatment program was justified.

Non-target fish mortality was minimal overall, but one short stretch
Other species 

white sucker, logperch, stonecat, rock bass
above Highway 401 had moderate mortality of brown bullhead, 
collected in very low numbers were: 
and dace.

Duffin Creek - Figure 42

Duffin Creek is a moderately complex stream system, composed of two main, 
branches situated in Pickering Township of Clarke County, and is tributary to 
central Lake Ontario, approximately 4.8 km south of the town of Pickering. The, 
two branches have divergent characteristics with the west branch having large 
boulders, little larval habitat and is subject to low summer flows and high 
water temperatures, 
substrates of gravel and sandy, silty clay and has sustained summer flow.

The main branch is typically riffle and pool, thj 
. _ _ _ If!

to 1980 upstream migration of spawning sea lamprey was stopped by an old da st 
Whitevale on the west branch and by a dam on the main branch situated 19.2 kn 
from the mouth. Duffin Creek has two tributaries that regularly produce ses 
lamprey; the West Duffin and an unnamed creek.

This hardwater creek system has a moderate gradient above the confluence 
of the west branch, while the lower 4.8 km is somewhat sluggish and discharges 

rn,mh . discharge is approximately 2.6 m3/s.through a large estuary.
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Ouftin Creek (Continued)

Previous lampricide treatments have been conducted in 1971, 
1978 and 1980.

I J/3, 19 / 3.

In September 1980, a sea lamprey barrier dam was constructed on Durrin 
Creek approximately 6.2 km upstream from the mouth. The installation of the dam 
eliminated the need to treat the east and west branches and a number of 
tributaries and consequently decreased the complexity of the 1985 treatment.

During the current treatment, lampricide was applied to Duffin Creex 
from immediately above the barrier dam and an optimum discharge and low Lake 
Ontario level facilitated a rapid and effective passage of the TFM block through 
the lengthy estuary. Two large lagoons on either side of the stream in the 
lower portion of the estuary did not appreciably dilute the lampricide block nor 
did escapement into these systems appear to be significant, since sufficient 
mixing was present to provide lethal levels of lampricide well into the mouth 
areas.

Stream temperatures were very cold throughout the entire treatment with 
respective minimum and maximum temperatures of 3°C and 5.5°C recorded. 
Lampricide was applied for 18 n in order to compensate for the cold water 
temperatures and although a few larvae and transformers were alive after 10 h of 
exposure to greater than six ppm TFM, a satisfactory level of mortality is 
believed to have been achieved.

Moderate numbers of sea lamprey larvae were observed throughout the
Of the 409

90 of these
watershed with distribution extending to the immediate mouth area. 
(26 to, 176 mm in length) sea lamprey specimens collected, 
individuals vjere metamorphosing.

1amprey

Non-target fish mortality was limited to a few log perch and darters and 
moderate numbers of gizzard shad in the mouth.
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lake ONTARIO, CANADA, GRANULAR BAYER 73 TREATMENT

Trpn*. River Figure 43

A 0.92 na area in the Trent River off the mouth of Mayhew Creek was 
Pertinent treatment data 

ed in Taole IX and Figure 43 shows the general location of the Trent 
Because of the very fast current in the Trent River the area suitable

Larval sea lamprey 
total of 257 larvae, 36 to 171 mm in length,

were 
a total OT 6'3! larvae, uo to i/i iimi in lengtn, were 

Of these 33 were in stages of transformation and all age classes 
It is felt that these larvae originate from Mayhew Creek because

trodtjd with 204 kg of granular Bayer on September 21. 

is 1 - 
Ri ve’’.
for Bayer application was limited to the immediate shoreline and sheltered area 
where Mayhew Creek empties into the Trent River, 

moderately abundant 
collected, 
were included.
of their close croximity to its mouth, however there is always the possibility 
they may be the result of adult sea lamprey spawning in the large Trent River 

system itself.

El ?,ru 43. Area in the Trent River, off the mouth of Mayhew Creek, treated with 
granular Bayer 73 in 1985.
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LAKE ONTARIO, UNITED STATES, LAMPRICIDE (TFM) TREATMENTS

The following seven United States (New York) streams ' ' 
Ontario were treated with the selective lampricide, S-trifi ic 
phenol (TFM) in 1985:

■ tif'y to L: 
t n'/ 1 - 4 - n 1 r

Grindstone Creek 
Ninemi1e Creek 
Sterling Creek 
Little Sandy Creek May 14-15

May 2-6 
May 7-11 
May 11-12

Little Salmon River
Skinner Creek
Lindsey Creek

Oc- ■■ 18-19
t -er 22-24

Oct>rer 25-26

Table IX lists the pertinent treatment data, 
general location of the streams treated, and Figures 44 
treatment detai 1s.

Figur?
t 0

depicts the 
50 i 11ustrd te

The following are brief descriptions of the streams end accounts of 
Although sea lamprey larval abundance ratings are subjective

stream distance

thei r treatments.
in that they are not based on a standardized unit of effort, tney are realistic 
in that they take into account such pertinent factors as:
treated, degree of collecting difficulty, observations of larval density in 
non-col 1 ection areas, and the number of larvae actually collected during present 
and past treatments. The dates of stream treatments are incl .sive of the time 
from the first lampricide application to the time of the last water sample taken 
from the stream for TFM analysis.

Terms, abbreviations and symbols used are explained in Appendix V to 
this Annual Report.

Grindstone Creek - Figure 44

Oswego County, 
and flows into Lake Ontario through a large marshy area on the s);tnern boundary 
of Selkirk Shores State Park, west of the Town of Pulaski, Now York. The mam 
branch of Grindstone Creek has a man-made dam at Fernwood, 1 
mouth, wh't.i is a barrier to adult spawning phase sea lampr- 
with an average summer discharge of 0.75 m3/s, is character!z’ 
flow over good spawning gravel and sand-silt larval 
tributary to Grindstone Creek, Little Grindstone Creek, flo.-.s 
branch approximately 3 km above the mouth.
major tributary which is also a producer of larval sea lampre 
tributaries have numerous small feeder streams and some impended areas (total 
average surnner discharge of 0.25 m^/s). Adult spawning sea amprey may pass 
unimpeded to the headwaters of these tributaries which contain mitable spawning 
and larval habitat.

Th stream is located in Richland and Albion Towns hi,,.

:w York.
1-.4 km above the 

This brancn, 
by fairly rapid 

haoi lb . The majorThe 
into the main 

Little Grindstone Creek itself has a 
Both of these

Adult spawning sea

>1

Grindstone Creek had previously been treated with 1?■■•.ricide in 1972 , 
1975, 1978 and 1982.

Grindstone Creek, because of its complicated nature, which includes
several slow impounded sections (beaver ponds), has always been difficult to 
treat. ILow stream discharge, despite the early spring date, magnified the 
effects of attenuation and dilution by small tributaries, necessitating numerous 
boost feeders to maintain blocks of lampricide.
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Figure 44. Detailed map of the Grindstone 
sea lamprey larval distribution

Creek treatment indicating the main lampricide application points and 
I on May 2-6, 1985.
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Grindstone Creek (Conti nued)

Treatment of the tributary system was initiated two days prior to the 
- - - - - - - - . As there was no attempttreatment of the main branch from the dam at Fernwood. As there" was no attempt 

to make the blocks of lampricide from the tributary system and the main branch 
coincide, a separate feeder was operated at the mouth of the tributary system 
when the block from the main branch passed that point.

Because of a huge beaver impoundment at the upper end of the main 
tributary to Little Grindstone, with no access to the bottom of the beaver dams, 
the upper application point on this branch was slightly below the known upper 
distribution of larval sea lamprey (surveys in 1985 prior to treatment uncovered 
a small number of larvae beginning at the base of the beaver dams). A long 
lampricide block, 20+ h in duration, leaving the Interstate 81 intersection on 
Little Grindstone never reached detectable levels at County Route 41 (see Figure 
44) as the entire stretch was severely ponded by beaver dams. A separate feeder 
was finally operated from County Route 41 to treat the lower section of Little 
Grindstone Creek.

A separate feeder

Lethal levels were attained through the remainder of the watershed to 
within the last 0.8 km of the stream mouth, where no larval sea lamprey were 
observed.

A total of 790 larval sea lamprey, 16 to 191 mm in length, were 
Non-target fish mortality was limited to collected during the treatment.

insignificant numbers of white suckers, chubs, mudminnows and Bullheads.

Larval sea lamprey were abundant in the main branch and the north branch 
Grindstone and moderately abundant overall in Little Grindstone 

ammocoetes were observed in the last 0.8 km of Grindstone Creek.
of Little
proper.' N
Adult sea lamprey were observed throughout the system, with greatest numbers in 
the mai n branch.

Ninemi1e Creek - Figure 45

Ninemile Creek is located in Cayuga County flowing into Lake Ontario 
approximately 12 km southwest of the city of Oswego, New York. An old mill dam 
about 25.7 km above the mouth appears to block adult migrating sea lamprey. 
This stream, with an average spring discharge of 1.2 m^/s flows fairly slowly 
throughout much of its course. Potential spawning gravel is patchy, with the 
bottom composed predominately of sand, clay, silt and detritus. An old concrete 
dam at Hannibal, 17.7 km above the mouth, would probably need minimal work to 
make it an effective barrier to adult sea lamprey.
Creek, about 3 km above Hannibal is a producer of larval sea lamprey. 
Creek had previously been treated in 1978 and 1982.

One small tributary. Muck 
Ninemi1e

Although flows had been very low prior to the treatment, rain showers 
the evening before the date of application increased flows to reasonable levels, 
allowing Ninemile Creek to be treated with one block of lampricide, in contrast 
to the conditions in 1982, when the stream was treated in two sections, 
with the better flow, two major boost feeders were required to maintain the 
block of lampricide. As before, one sea lamprey tributary. Muck Creek, was 
treated a short distance above its confluence with the main. Lethal 
concentrations were attained throughout the stream, essentially to the mouth.

Even
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1 nemi 1 e Creek (Con11 nued )

I
I

Portions of the stream required diligent supplementary application won-, 
particularly the upper regions and the long stretch from Hannibal to Sixt/ Road’

in length.A total of 624 sea lamprey larvae, 21 to 171 mm in length, were 
collected. Larvae were moderate in numbers overall but patchy in distribution. 
Numbers were greatest from the old dam in Hannibal to Andrews Road and in a 
short stretch below Highway 104A. No larval sea lamprey were observed in the 
lower 1 km of stream.

Adult spawning phase sea lamprey were found scattered throughout the 
stream in moderate numbers.

Non-target fish mortality was low overall, but several sport fish" 
including nine Northern pike and a rainbow trout were observed killed, as well 
as several brown bullhead, white suckers and assorted benthic minnows.

Sterling Creek - Figure 46

Sterling Creek and its one major tributary. Sterling Valley Creek, are 
both located in Cayuga County, New York, about 15 km west of Oswego, New York. 
Both branches flow through mixed agricultural land and scrub bush. The main 
branch has a 2.5 m high concrete dam (barrier) just above Highway 104A in the 
village of Sterling, New York, approximately 9 km above the stream’s mouth. 
Another old concrete dam, 0.5 km below this, is not a barrier to spawning sea 
lamprey (both adults and ammocoetes were collected above it). Below the barrier 
dam the-mam branch flows in riffles and rapids for about 1.8 km and then slows 
and widens considerably, flowing through a massive, shallow, marshy estuary.

Sterling Valley Creek, which joins the main branch approximately 5 km 
above the mouth, has a 3 m high barrier dam in the village of Sterling Valley, 
about 7.5 km above the confluence. Riffles and pools, with good spawning 
facilities and larval habitat predominate for 3 km below the barrier dam, after 
which the stream widens and slows greatly, 
pickup along their courses below the dams.

Both branches have very little water

Sterling Creek had been treated four times before; in 1972, 1975, 1979 
and 1982.

Flows in both the main Sterling Creek and Sterling Valley Creek were 
lower than ideal for this lampricide treatment. Also very high pH values (up to 
8.75 the day before treatment on Sterling Valley Creek) caused some concern as 
to proper treatment levels.

Good treatment levels were achieved on Sterling Creek to the

The main pump feeders on both Sterling and Sterling Valley Creek were 
operated simultaneously but without expectation of having the treated blocks 
coi ncide. (- - - - - - - - - - - - - - - - - - - - - - — -
confluence with Sterling Valley Creek but in fact no lampricide was detected 
below Fraden Road on Sterling Valley Creek. E. . _ -; ' •• . Below this road. Sterling Valley 
Creek is very deep and slow, and at the treatment flow, no appreciable amount of 
lampricide was expected to reach the confluence.

195



I

J i P

I

CO 
o

1

I

<0 
C

I
F 5 gure 46. of the Sterling Creek treatment indicating the main lampricide application points and 

larval distribution on May 11-12,
Detai 1ed map 
sea lamprey 1985.



91

Sterling Creek (Cont i n ued)

The treatment began on May 10 using "instant 
adult sea lamprey were observed dead in Sterling Creek after 3 h. r 
dead or even sick adult sea lamprey were evident in Sterling Valley Creek of 
several hundred observed in the stream below the dam after 3 h of 7.0+ ppm. 
the pH values were higher in Sterling Valley Creek than in Sterling Creek, 

This 
Further downstream.

12 h levels and numbers of 

However, (i,j 
■■ the 

As

concentrations were raised to approximately 11 ppm tor a short time, 
seemed to be effective as the adults began quickly dying. F 
when sea lamprey larvae also appeared to be dying quickly, the concentrations 
were dropped to approximately 8 ppm for the remainder of the application period.

Appreciable amounts of supplementary application of TFM were necessary 
on both branches.

A total of 279 larval sea lamprey (21 to 165 mm in length) were 
collected. Larvae were moderately abundant overall, with greatest numbers being 
collected in Sterling Valley Creek, from Old State Road to above Fraden Road. 
Larval sea lamprey were scarce to non-existent in the slow lower sections of 
both branches.

Non-target fish mortality was negligible in Sterling Creek but moderate 
numbers of brown bullhead, northern pike, carp, logperch, fantail darters, 
common shiners, rock bass, bowfin, bluntnose minnows and Johnny darters were 
killed in one stretch of Sterling Valley Creek.

Little Sandy Creek - Figure 47 

Creek relatively small
1 n

Little Sandy Creek is a relatively small but complex watershed 
traversing agricultural and scrub bush land in Boylston and Sandy Creek 
Townships, Oswego County, before entering North Pond approximately 8 km north of 
Port Ontario. The stream contains two tributary systems that regularly produce 
sea lamprey larvae. The main stem of the watershed which passes through the 
villages of Sandy Creek and Lacona has an approximate summer discharge of 0.4 

> The upper reaches of the main stem have a relatively rapid runoff overm3/s.
boulder and bedrock substrate, however the middle reaches consist mostly of 
riffles and pools. Below Highway 3 the stream is inundated during high lake 
levels, however at lower levels a definite stream channel exists to the mouth. 
The two sea lamprey producing tributaries are also of riffle and pool type, with 
a somewhat slower runoff. Although good larval habitat is relatively scarce in 
the majority of the main stem, good spawning facilities exist and abundant 
numbers of sea lamprey larvae reside immediately below Highway 3 to the mouth 
area. Abundant spawning and larval habitat exist in both tributary systems. 
The absence of physical barriers allows the passage of spawning adults well into 
the upper reaches on the main stem and tributaries. Lampricide treatments had 
previously been conducted on this regular producer in 1972, 1973, 1976, 1979 and 
1982.

Timely thundershowers the'day prior to treatment raised flows to ideal 
levels in the main Little Sandy Creek and its tributaries. Surveys in 1985, 
prior to treatment, substantiated the results of the 1984 distribution surveys - 
larval sea lamprey distribution was lowered in both the main branch and the 

y, thus simplifying and shortening the treatment time from past 
The tributary system still required four application points but

major tributary 
treatments.
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Little Sandy Creek (Continued)

It. a sgood levels were achieved throughout it. The upper application point 
slightly below the known upper limits of sea lamprey larvae, but the very 1ow 
number of larvae found and lack of access above Frazer Road did not justify 
treating further up.

asFlow times are very short in the main branch of Little Sandy Creek, 
the upper portion is mostly riffles. The stream slows considerably in the lower 
section below Route 3 and even at the reasonable flow, lethal levels were not 
attained in the last 0.5 km of stream. However apparent scarcity of larvae in 
this lower section indicated there was no need to apply lampricide by boat.

Many supplementary applications of TFM were required, both in this lower 
end and above Route 3 in the main branch where many splits and backwaters occur.

A total of 256 sea lamprey larvae (26 to 176 mm in length) were 
collected. Larval sea lamprey were very abundant in the main branch, especially 
from Kehoe Road to a short distance below Route 3. Sea lamprey larvae were 
scarce in the tributary, most being observed just upstream of the confluence 
with the main river.

Non-target fish mortality was considered to have been negligible.

Little Salmon River - Figure 48

The Little Salmon River is a large dendritic watershed traversing five 
townships in Oswego County, New York. Above the town of Mexico the river 
bifurcates, each branch having numerous tributaries. Below Mexico the river has 
one sea lamprey producing tributary. Black Creek, and flows through mixed 
farmland before entering Lake Ontario at the Village of Texas.
treatments in 1975 and 1979 were conducted on the entire watershed, however 
remedial works on a dam in Mexico in 1978 resulted in the establishment of an 
effective barrier to spawning sea lamprey, and consequently the complexity of 
the 1982 treatment decreased significantly.

Lampricide

The Little Salmon River watershed is reasonably soft, is subject to 
variable discharges, and has an average summer flow of approximately 1 tohighly

1.5 m4/s.

The 1985 treatment of the Little Salmon River commenced at 0820 h on 
October 18 from the uppermost dam situated in the village of Mexico. Treatment 
levels were based on water chemistry data and regression lines drawn from 
accumulated Canadian bioassay data. The minimum lethal for sea lamprey larvae 
was determined to be 1.2 ppm/12 h with a maximum safe level for white suckers at 
2.4 ppm/12 h. The application rate at the feeder averaged 1.8 ppm/16 h with a 
level of 1.3 ppm/12 h being attained at the mouth.

According to local fishermen, a heavy run of spawning Chinook salmon had 
entered the river on approximately October 14 to 16 and were distributed 
throughout the watershed, and moderate to heavy angling pressure was present at 
the onset of the treatment.
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L itt1e jdlmon River ! ( j ni 11 n u e (i)

/A light mortality of Chinook salmon wa ■ 
evening of October 19, mortality of chinooxs 
total of 350 to 400 succumbing to the lampricide 
species such as Northern hog sucker and 
insignificant.

hog sucker

■ •‘J on October 18.
.slated significantly witn
'tjrtality of other non-tar je-.

-.-.nose dace was considere.;

Jijrinq ■

a s

1

A total of 470 sea lamprey larvae (21 
collected including 14 transforming individu 
considered moderately abundant from Mexico to T' 
Texas to the mouth.

to 176 mm in length) wer-
Sea lamprey larvae were 

s and relatively scarce froi

Skinner Creek - Figure 49

t h e

Skinner Creek is a moderate sized stream with an average summer flow of 
approximately 0.5 m^/s. The creek is located in Jefferson and Oswego Counties 
and flows through farm and pastureland into Nortn Rond approximately 38 km soutn 
of Watertown, New York. A man-made dam on tiie main branch at Mannsville, 
approximately 14 km above the stream mouth, acts as a barrier to spawning run 
sea lamprey. Below this dam, the stream consists of riffles and pools with 
abundant spawning gravel and larval habitat but in the lower 3 km it gradual!, 
slows and widens, entering Lake Ontario through a large marshy, estuarine area. 
Big Deerlick Creek is the only sea lamprey producing tributary however, severa’ 
small tributaries enter the main stream below Mar.nsvi 1 le.

1976,
?>:nner CreeK had previously been tr 
7;\ 198U and 1983.

Cree < ; six trnes. 197:,

initial stage of the 1985 tn- - ent was complicated 
y of application sites and a ran;' mow time, however 

vere encountered in regulating lampric;v concentrations.
Big Deerlick Creek, the only sea '

stage of was'he
multiplic'ty of application sites and a ran;' mow time, however no 
problems were encountered in regulating lampric;e concentrations. Tne trea 
portion o Big Deerlick Creek, the only sea c. Mrey producing tributary, 
blocked >.v beaver activity and consequently the -wioval of a number o' dams 
necessary p^ior to treatment.

hy 
maj or-

t r'-i
ran; '

i n I - 7^,

W 3 S

J '>

no

A cotal of 528 sea lamprey larvae (15 ••: 156 mm in length), includi 
eight undergoing transformation, were collected, 
were abundant in 
collected in the lower 2.0 km of the watershed 
were present in the stream, 
metamorphose in Skinner Creek until at least Age 
scarce in Big Deerlick Creek.

Although sea lamprey larvae 
the middle reaches of Skirner Creek, no ammocoetes wer: 

Three year classes of larvae 
Apparently, signicant numbers of larvae do not 

Ammocoetes were relativel.

While non-target fish mortality was ; isi gni ficant in Skinner CreeK, 
heavy mortality of brown bullheads, grass oicterel, golden shiners and whit-, 
suckers were observed in the treated portion ot 
lampricide concentrations barely reached mini ;, ' lethal levels for sea lampru,. 
larvae as riatprminpd from reoression lines d'lwn from accumulated bioassa, 
data.

was

ig Deerlick Creek even thoug-

determined from regression lines C'^.vn

201



}

i
ro

co

3

\

0^
t’"''C*

I 
I

AP

'}

A®

4 
beovar 
ponj.—

4;
Jk B«tf/ng

c”

•r «a

AP

.5

creek

Boid^
Rd.

cojSiS^

AP

j»*one cor;^

Is A * 
n

MANNSVILLE

im

AP

NORTH

POND

LAKE ONTARIO

lAPJ
5*^'

AP S 

o 

o

4 Jk iL
nd

J) 
Cfc

Sco+f ’Jd

AP

SKINNER CREEK
N V. 0-47

I

cr.
I

SEA LAMPREY LARVAL DiST

Scala Km.

0 I J

Figure 49.

L
Detailed map of the Skinner Creek treatment indicating the main lampricide application points and sea 
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..indsey Creek - Figure 50

Lindsey Creek, a regular producer of abundant numbers or 
larvae, is situated in Jefferson and Oswego Counties and flows into . 
just west of the village of Sandy Creek. The headwaters of the strea 
from two main branches and a sea lamprey producing tributary, Jacoos 
lengthy beaver impounded tributary. Mud Creek, enters Line 
approximately 1 km above the mouth and sporadically produces a smal' 
sea lamprey larvae.
these stream systems and ammocoete distribution typically extends wei . 
headwaters.

No barriers to spawning run sea lamprey are .r

Previous lampricide treatments have been conducted in 1972, ’ 
1978, 1980 and 1983.

By precise application a coincidence of all 
thus eliminating a requirement for additiora 

Due to low discharge and the presence of many beaver impounc

The 1985 treatment was complicated by the number of applicaf. o 
required to cover the upstream distribution of sea lamprey lar/ae 
tri butary streams. 
blocks was achieved, 
set-ups. 
lampricide was applied to Mud Creek, however escapement of sea lampr? 
from Lindsey into Mud Creek in the confluence area is believed to 
insignificant since ammocoetes were extremely scarce in that particuli"

Sea lamprey larvae were abundant throughout the watershed wit 
Although the downstream distr- 

the apparent numbers
numbers observed in Jacobs Brook.
Lindsey extended well into the mouth area, 
appreelaoly.

the 1,123 sea lamprey ammocoetes collected, only three 
This stream would appear to exhibit 

kinner Creek with no significant transformations occur^’
were undi-u'goi ng metamorphosis, 
similar tc 
least Age IV.

white sucker, 
bowfin,n pickerel,

Non-target fish mortality was relatively light, however 
species wnve represented, i.e., white sucker, Chinook salmon, 
sucker, f^ain pickerel, brown bullhead, bowfin, oluntnose min. 
mudminnow, logperch and dace.
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SEA LAMPREY BARRIER DAM PROJECT

CONSTRUCTION

She11er Valley Creek (Lake Ontario)

A low-head barrier dam (Figure 51) was built 400 m from 
this stream at a picturesque site leased from a private landowner, 
took place during the months of October and November 1985.

tne mouth of 
Construction

In response to a Ministry of Natural Resources request, removable plates 
designed and incorporated in the crest to allow the passage of non-jumpingwere

fish, should the need arise, at times other than during the lamprey run.

V" with a built 
in trap (0.6 m x 1.2 m) at the apex. A curved 125 mm steel lip extends 

downstream along the full 12.8 m length of the crest.
between abutment walls and will have a mean drop of 50 cm during the lamprey 

run.

The concrete dam has the shape of an upstream pointing 
X 1.2 m) at the apex.

II 1

The dam is 12.0 m long

The total cost of the dam was $42,520. Its position near the mouth will

permit a reduction in treated length of the stream of 97 per cent.

Still Aiver (Lake Huron)

Construction of this barrier was deferred until 1985.

MAINTENANCE AND SITE INSPECTION

carried out at the Gimlet, >arp, Stokely, 
Kaskawong, Echo, Lakeport, Graham and Duffin barriers. Also a 1'3 n long segment 

of the Shannonville dam on 1— — -- 
reinforced concrete.

Minor maintenance work was
~ "■ 1 barriers.

the Salmon River was faced and capped with 20 cm of

examined on the Little Pic River, Oshawa, Port 
Surveying was carried out at the Ecno dam with a 

view toward creating a definite lamprey barrier.

Potential sites were 
Britain and Grafton Creeks.

Oshawa,

205



lOU

PLAN
95Sco'e

STEEL LIP

approach

downstream apron

SHELTER

I
ELEVATION

777^.

8.0 
V
?.5

SECTIONS
Scale

A - A
I • 95

Mean W.L 
0.40 

____ ,2_

890
9.08

8.45

7.50
7

rTTT

POOL

12.00

I’, .20

4

lampret trap 
.6 X 1.2 intid*

^4?

- 3.50

BROOKvalle:y

9 4

0

4
I

I

lamprev trap
- REMOVABLE PLATES

8.9

0.45

9.0 
V

fr.

B - 0

9.0

9xr

t------- 2.0------------j—

I

10.2 
V

'iW

2.0

Mear* l

AU dlfTionsiors mttf^s

TVC ll/l

Figure 51. Low-head barrier dam constructed on Shelter Valley Brook in October 
and November, 1985.
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EFFECTS OF LOW-HEAD BARRIER DAMS ON TREATMENTS

Four streams on which low-head barrier dams have been constructed were 
treated in 1985 while a fifth one, Stokely Creek, did not require treatment. 
The amounts of lampricide used per unit of stream discharge and the lengths of 
streams treated in treatments conducted since the installation of the dams are 
compared with the corresponding mean values for the three pre-construction 
treatments in Table X and Figure 52.

Table X. Comparative effects of low-head barrier dams on first round of 
barrier treatments.

post

TFM (kg A.I Length treated (km)
STREAM 

(Year of 
Construction)

Pre-Barrier 1985
Mean*l Treatment

Per cent 
Reduction

Pre-Barrier
Mean

1985 
Treatment Reduction

Per cent

Sturgeon (1979)
Gi mlet
Kaskawong(1980)
Duffin
Stokely (1980-81)

(1979)

(1980)

425.2
165.7
502.2
425.2
210.2

154.0
53.0

122.6
434.8 

not req'd.

64
68
75
-2

100

20.8
5.2

11.4
28.3
10.9 not req'd.

1.5
.1

1.4
5.8

93
98
88
80

100

*1 Mean of last three treatments

Reductions in the amount of lampricide used in the Sturgeon, Gimlet and 
Kaskawong treatments proved to be better than the projected amounts by 20 to 28 
per cent. The Duffin Creek treatment which took place on October 30 at water 
temperatures near 5°C required about one-third more lampricide than would be 
used at more normal temperatures. It is expected that several streams with low- 
head barrier dams may require less frequent treatments or even no further 
treatments. Stokely Creek appears to be one of these.
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SPECIAL STUDIES

POPULATION ESTIMATE OF LARVAL LAMPREY FROM THE HARMONY (CHIPPEWA) RIVER DELTA

On July 26 and 29, 1985, an area of 3.01 ha along the Harmony (Chippewa) 
River delta of Batchawana Bay was treated with granular Bayer 73, continuing an 
annual attrition program on sea lamprey larval numbers. A Petersen Estimate of 
the numbers of larval lampreys present, 95 per cent confidence limits in 
brackets, at the time of treatment resulted in:

41,496 northern brook lamprey (34,517 - 49,889)
10,446 sea lamprey, including (8,689 - 12,559)

23 individuals undergoing transformation; and (19 - 28)
46 individuals of the native species (38 - 55)

A treatment of 1.30 ha along the river delta in 1984 resulted in an 
estimate of:

137,118 northern brook lamprey, (98,106 - 191,694)
38,047 sea lamprey, including (27,222 - 53,195)

31 individuals undergoing transformation; and (22 - 43)
62 individuals of the native species (44 - 86)

The smaller treatment area in 1984 represents concentrated efforts to 
control the area of greatest abundance and the larger treatment area in 1985 
represents expansion to control the fringe areas of a decreased population.

In 1984 the sea lamprey population was estimated to be 38,047 in 1.3 ha
In 1985 theor 29,267 per ha, with a transformation rate of 24 per ha. 

population was estimated to be 10,446 in 3.02 ha or 3,459 per ha (a reduction of 
88 per cent) with a transformation rate of eight per ha (a reduction of 67 per 

cent).

The ratio of transforming sea lamprey per 10,000 larvae increased from 
eight in 1984 to 22 in 1985 (175 per cent increase). This observation reflects 
a shift in the average age of the sea lamprey larvae on the delta area resulting 
from the lack of recruitment to the population affected by annual chemical 
treatments of the river in September 1983 and late August 1984. This policy was 
continued with the treatment of the river in late August of 1985.
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SUBMERSIBLE STUDY IN HARMONY BAY, LAKE SUPERIOR

J.jne, a total of 5,563 northern brook lamprey
J d V i

During the month ' 
from the

u LU Ld I UI J J JU J ilUi Liici II cy I iaHi|ji

East Jdvignon and Stokely Creeks utilizing modified
Ha rn son-desi gned backpacK -1 ectro-shocki ng units. ''''
col 1ected

These larval lamprey were 
held in a "s’and substrate ..ooh circulating water while six individualized marks 
were injected by syringe u 
dyes suspended in carbopol to identify groups.
before release to observe any mortality due to handling.

ing different combinations of rose, green and yellow 
The larvae were held one week

Two weeks prior to the proposed diving schedule of the submersible on 
July 25 and 26, the six groups (A to F) of marked larvae were transported to 
Harmony Bay and released t 
SCUBA diver to release them on the bottom.
with underwater sonar targets and locations were recorded as Loran-C waypoints 
and latitude-longitude coordinates.

A group of larvae were confined to a cage (4.645 x 10"3 m2) at location 
F, to provide a calibration test for the electro-shocking array mounted to the 
front of the submersible. The cage was removed from the testing site 
immediately prior to actual testing of the electro-shocker.

their respective locations (Figure 53), utilizing a 
The areas of release were marked

of the submersible.

Calibration testing of the electro-shocker showed that the unit was very 
effective at activating larval lamprey but collecting these animals with the 
suctioning device mounted behind the shocking array was not very successful. 
The unit's effectiveness fjr sampling would be improved if a plexiglass umbrella 
was mounted above the elec 
ape.\ or the dome. When i 
attem. ■> 
i nt;

or the dome.
d to escape by sol 

a ;actioning device s

stoical array and the suction was initiated from the 
:tiv3ted by the electrical field, the larval lamprey 
i mg vertically and would naturally funnel themselves 
:/lended above them by a dome.

electro-shocking array in depths ranging from nine 
20 adjacent to the Harmo'y (Chippewa) River delta resulted in larval lampreys 
activated by the shockincg array but attempts at collecting them were futile.

Field testing of tn 
adjacent to the Harno''

Attempts at active 
C, 1, and E were negativ< 
areas A or B.

mg and observing any of the marked lamprey in areas 
and no further investigations were carried out at

Survival of larval lamprey in the bay had been tested in June by caging 
After two weeks, the same 

and electro-shocking by submersible, the cages were 
observed.

several densities of ammocoetes at 9 and 21 m depth, 
time frame between release 
lifted and no mortality w.;
with crayfish clinging to toeir frames.

At both locations the cages were lifted

The chemical treatrants with granular Bayer 73 along the steep drop-off 
of the Harmony (Chippewa) Fiver delta on July 26 and 29 resulted in the capture 
of several of the marked lamprey released in Harmony Bay (Table XI). C;of several of the marked lamprey released in Harmony Bay (Table XI). Of 
particular interest is tne observation that four individuals released at area A 
on July 11, were captured .
These animals had migrated approximately 2 km in 15 days.
each release site except the southwest corner (area D) 

el ta.Harmony (Chippewa) River

O -I

'J

on .the Harmony (Chippewa) River delta on July 26. 
Representatives from 

were captured on the
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Harmony Bay submersible study, 1985. 
recaptures.

Locations of releases mi

Area of
Release Released

Number
Colour Location

Number 
Recaptured Area of Recapture

)

TALS

1,118 Green Dorsal

1,016
1,044
1,059
1,032

Green
Red
Yel1ow 
Red

F i n 
Dorsal 
Dorsal 
Fi n

4 
1 
1 
1 
0 
/I

280 Yellow F i n
1

26

Harmony (Chippewa) River delta
Sand Point
Harmony (Chippewa) River delta
Harmony (Chippewa) River delta 

N/A
Harmony (Chippewa) River delta
Harmony (Chippewa) River,Hwy.17 

Calibration test

5,549 38

Ammocoetes in this area were confined in a cage until calibration testing with 
■'1 ectro-shock i n(] array attached to the submersible was attempted.
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■)n July 31 a sinnle recapture from area A was collected from a granula, 
/5 application to the west side of Sand Point. A distance oi

, , uatel-y 3.25 km had been travelled by this individual in 20 days.

Chemical treatment of the Harmony (Chippewa) River on August 27 to 28, 
-.'suited in the capture of one marked lamprey from area E at the base of 
wa Falls on August 27. This ammocoete (129 mm in length) had travelled 

i-j.-imately 1 km from the point of release to traverse the river delta and an 
additional 1.5 km of river to reach the base of the falls in a period of 3?

d 6 V S •

Hay 0'

<=ip;’ '

193^ 
Ch V 
appro/ 
ado 1L,

ST. r^ARYS RIVER

Activities for 1985 included sea lamprey larval distribution surveys, 
larval population estimates, and estimating the size of the 1985 spawning run of 
sea lamprey.

Larval Surveys

Surveys, using the toxicant granular Bayer 73 were done during the 
of July and August for the purpose of more precisely determining the 

and downstream distribution of sea lamprey larvae in the Canadian:
mor;t''S 
upst ''c-am 
waters of the St. Marys River and to evaluate larval density within areas of 
kncwr distribution, 
i n 
riv • (Figures 54, 55 and 56).

• ' -i 1 amprey 1 arvae.1 <•’ r

+•

1 .

A total of 81 plots were surveyed, 45 of which were located 
upper river (upstream of the compensating works) and 36 in the lower 

Of these, 14 and 17 respectively, were positive 
All survey data is summarized in Table Xi.

Upstream and dov/nstreain distribution remains essentially unchanged from
t('"
Po
i nr 
i

Infestation extends from about 1.5 km upstream of■ ocumented in 1984.
■ Louise (Figure 54), 52 km downstream, via Lake Nicolet, to about 1.5 In 
'Ojnuscong Lake (Figure 56).
red to a point approximately 2.5 km into Lake George (Figure 55).

Intensive surveying of the area immediately above the compensating gateS 
.sible in 1985 due to complete closure of the gates for remedial work ii| 
ends. Although habitat is minimal in this area, the substrate beinj

In addition, the Lake George channel ii

vJC .. 
tnn 
prcnin nately bedrock and boulder, seven of the 10 plots done were positive foh 
sea lamprey larvae with a total of 209 being collected (sites 42 to 51, Table! 
XI '■ .

Although habitat is minimal

Ste.
mor

Surveys of about 2 km of the harbour area below the rapids at Sault 
'larie, an area previously thought to have heavily polluted substrate, foun< 
ately large numbers of sea lamprey larvae. Of the 12 plots surveyed, 11 
positive and a total of 782 sea lamprey were taken from them.

Two surveys, using electro-shockers, were done in late June - early JulJ 
.Jnitefish Channel at Sault Ste. Marie to continue evaluating growth rates anJ 
jotain specimens for mark-recapture population studies in the river (site! 

Growth rates, based on evaluation of the length*

oer year for the first four years of life in Whitefish Channel. Small sampll

Two surveys
i n
to jotain specimens for mark-recapture population studies in the river (site!
52 nd 53, Figure 55). L._ _ _ _  _ _ _ _ _ , .... ...
frepaency distribution of the 353 larvae collected are slow, averaging about 21

has prevented growth rate estimation of larvae beyond four years of ^9®'*
mm
s 1
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Wh1tef1sh Channel . 
lampreys are regularly taken, 
inadequate for determining age and growth rates.

Downstream, in the main river where larsamples or 
length-frequency differen:ia:ion seems

c II navigation receiver was used for the first 
The instrument performed well and will all

During 1985 a Loran " 
to document survey locations, 
to relocate survey sites with much greater precision than in the past.

Larval Population Estimates

t nEstimates of sea lamprey larval populations were made in 15 of 
plots surveyed with granular Bayer in 1985. The technique used was a si'. : 
census mark-recapture, differing from the simple Petersen method only t') 
extent that the specimens used for marking were originally collected outside : 
study plots.

Treatment with Bayer 73 granules was at the rate 
A11 collecting was by personnel using scap nets

Sea and/or American brook lamprey larvae were marked with subcutane ■ . 
injections of Rose Tracer-glo pigment and released in the study plots nor. < 
24 h prior to treatment. 
225 kg/ha (200 lb./acre), 
boats patrolling the study plots.

The results of the 1985 population estimates are summarized on 
These population data will be pooled with that collected in previous , .XII. . .

to make a composite population estimate for all of the Canadian waters of 
St. Marys River.

Marie area, 
studies, 
during granular Bayer treatments has not been firmly established.

bije to the difficulty of obtaining sea lamprey larvae in the 
, .American brook lamprey are frequently substituted in mark-: .• 
The relative susceptibility and/or catchability of the two s.

A pi 1 or
done and reported in the 1984 Annual Report, found American brook lamprey 
3.41 times aS recoverable as sea lamprey larvae.

again comparea ;In 1985 the recoverability of the two species wa
of the population estimate test plots (Sites 66 and 67, Figure 55, ana 
XII). In each test plot equal numbers of similar sized and marked -v 
brook and sea lamprey larvae were released. Personnel were instructed 
non-selective while collecting following treatment with the Bayer 73 al 
kg/ha.
lamprey in
contradicts the findings of 1984 when 
recoverable.

Recoveries of sea lamprey were much higher than of American h 
both test plots; being 1.44 and 2.67 times as great, 

sea lamprey were only 0.29 ti.:*;

Collecting conditions undoubtedly contributed to this disparity, 
waters and overcast skies in 1984 probably favoured collection of the 1 
coloured brook lamprey at that time, 
were good in 1985. 1 

. . . . . . , Although weather and surface conn: 
heavy gull predation on both test plots, which typica’',

delayed in response to the timing of larval activity, favoured the collec
sea lamprey larvae as they tend to einerge sooner than brook lampreys in g. i 
Bayer treatments.
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Adult Population . mate

A Sh'aefer t 
1ampreys in the S: . 
estimate was made 
designed to test t

population estimate was made ot the spawning run of 
, ys River in 1985. This was the first time a composite 

■;ha run at Saul t Ste. Mane. Earlier estimates were 
iticiency of individual trapping sites.

1985.
Sea

at Sault Ste. Earlier estimates
r i

jone with the cooperation of the U. S. Fish and Wildlife 
.heir normal assessment traps at the U. S. Corps of 
, along with the two assessment traps operated by this

This study ;
Service and uti 1 i :
Engineers Power
Centre at the Great । m,c-s Power House on the Canadian side of the river.

Ho . .

■ I

.eek of release.
jied for biological data (length, weight, sex). The data 
an from June 9 to August 9 and resulted in a computed 

d3,852 lamprey is summarized in Table XIII.

A portion : ne sea lampreys from each trapping site were marked and 
released daily (Moii to Friday) approximately 5 km downstream at the Sugar 
Island ferry crossing. Marking, by fin perforation was discrete as to site of 
original capture ano ..?ek of release. All recaptured animals were removed from 
the population ano s’ 
from the study tha* 
composite estimate t 

J1
J t

Of partic. 
traps in 1985. ;
of the St. Marys Pop 
study, it does su 
control measures s 
recruitment to the

9 ;

'fiterest is the M per cent efficiency of the assessment 
:'h this was undoubtedly enhanced by the timely shutdown 

for remedial construction work during the period of the 
that intensified trapping along with other integrated 
a sterile male release program could effectively reduce 

1 population in the river.
1 s 
zal
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I able XI . Summary n(' larval assessmenl data from Canadian waters of tlie St. Marys River, 1905.------ 1------------------------------------- ---------------------- --------------------TZZZZZPetromyzon marinus

1 neat ion 1
Date of 
Survey

Area (m^)
Surveyed Method

IJuant 1 ( v 
u.P .l<q) 

'.1 "d
Per-on liuni i 

! <1! lie;t in |
No. 

larvae
Size Ranqe 

(min)
No.

1ransf.
Size Ranqe 

(mm)

L ampet ra 
appendix 

No.

I ch. 
spp.

No.

00

1

5
4

6
7
0
9

10
11
12
15
14
15
16
17
10
19
20
21
22
25
24
25
26
27
20
29
50
51
52
55
54
55
56
57
58
59
40
41
42

Auq, 29 
Auq. 29 
Auq. 29 
Auq. 50 
Au(j. 50 
Auq. 50 
Au(j. 9 
Auq. 20 
Auq. 2!) 
Auq. 20 
Auq. 2(1 
Auq. 22 
Auq. 22 
Auq. 50 
Auq. 50 
Auq. 22 
Auq. 25 
Auq. 22 
Auq. 50 
Auq. 25 
Au(). 25 
Auq. 9 
Auq. 25 
Auq. 9 
Auq. 25 
Auq. 50 
Auq. 25 
Auq. 9 
Auq. 0 
Auq. 22 
Auq. 22 
Auq. 0 
Auq. 2?
Auq. 0 
Auq. 22 
Auq. 0 
Auq. 0 
Auq. 0 
Auq. 0 
Auq. 7 
Aui). 7 
Auq. A

1,1)11(1 
I ,01)1) 
1, noil 
1 , 0(11) 
1,000 
1,000 
2,000 
1,000 
1,0110 
1,000 
1,000 
1,00(1 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1 ,000 
1,000 
1,000 
2,000 
1,000 
2,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
2,000 
1,000 
2,000 
1,000 
1,000 
1,000

G.B. 22.7 
22.7 
22.7 
22.7 
22. 7 
22.7 
45.4 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7 
22.7
22.7 
22.7 
45.4 
22. 7 
45.4 
22. 7 
22.7 
22.7 
45,4 
22.7 
22.7 
22.7 
22.7 
22.7 
45,4 
22,7
22,7 
45,4 
22,7
45 4 
22.7 
22.7 
22.7

4.0
4.0
6.0
4.0
4.0
4.0
6.0
5.0
4.0
4.0
5.0
4.0
6.0
4.0
4.0
4.0
4.0
6.0
4.0
5.0
4.0
7.0
4.11
4.0
4.0
4.0
5.0
6.0
4.0
4.0
6.0
5.0
4.0
9.0
4.0
4.0
5.0
4.0
5.(1
4.0 
4,0
2. 7

0
0
0
0 
0
0
0
0
0
0 
0
0
0 
0
0 
0
0
0 
0
0
0 
0 
(I

0 
0
0

15
0
1 
0
0 
0
2 
0
2
7 
0
0
6 
II
II

1)2-9?

45-112

117

60-112

45-114

bU-a?

0
0
n
0
0
0
n
0 
n
n
0 
n 
n
0 
0
0
0
0 
0
0
0 
n
0
0
0 
0
0 
0
0
0
0
0 
0
0 
0
0 
0
0
11 
II 
0
0

I) 
11
I) 
0
0 
0
0 
0
(I 
0
1
0
1
0

16 
0

22 
69

152 
0

27 
04
25

1 50
2

0
5

559
15

0 
0
4
1

91
■0

1
0
0
I)

4 1
5
0

II 

I) 
0 
0 
0
I) 

I)

II 

0 
0 
0 
0 
(1 

0 
0 
0 
0 
0 
0 

0 
0 
(1 
(I 
0 
0 

0
II 
0 
0
II 
0

0 
1) 

0 
II
0 
0 
(I

II 
I)



N>

6 5 
66
65
66
6 7
68
67
50
51
52 
5 5
56

56 
5/
58
59
60
6 I

Auq. 1
Auq. 6 
Aulj. 2 5
Aui]. 7 
Au(). <>
Au(). 2 5
Au(j. 6 
Aut). f} 
Aug. (>
June 28 
July 8 
July 511
July 50 
July 50 
July 50 
July 50 
July 50 
July 29 
July 29 
Jul y 
lul ,

1,000 
1,000 
2,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
I ,11011

I . 001 I

P.S. 
1 . S. 
C.B.

11.

22.7
22. 7
65.6

2" 1
'i ., 6
2
>2.1
22. 1

I

22. 7
22. 7
22.7
22. 7
22.7
22.7
22.7
22. 7

■6

6
6
6
6

12
6
6
7)
6
6

6

(1 
5 
0 
fl 
11
I 
(1 
0 
0 
0

0
0
0
0
0
0
0

I
, I

18
26
56
57
0

55
56

6
0 

155 
228 
115

0
2l,2

89
51
16

6
12
29

50-105
62-105
58-107
56-110

59-156
55-117
77-126

19-156
28-152
78-152

28-152 
51-156 
50-162
67-157 
7 5-1 57 
60-100 
5 5-115 
'■5 111

I

6,' 
(.8 
6)
70
71
72
75
76
75
76
77
78
79
80
81
82

Au<). 16
Aug. 16
Aug. 16
Aug. 16
Aug. 2
Aug. 2
Aug. 2
Au(|. 2
Aug. 1 
July 51
July 51
Auq. 1
July 51
July 51
July 51
Aug. 1 
Aug. I

I
I,. II i; I 
2,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1 ,000 
1 ,000 
2,000 
1,000 
1,000 
1,000 
1,000 
! ,00.1

‘|5 . 1 
22. Z 
22.7 
22. 7 
65.6 
22. 7 
22. 7 
2'2. 1 
22.1 
22.1 
22.1 
65.6 
22.7 
22. 1 
22. 1

I -.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
7.0
6.0
6.0
6.0
6.0
6.0
5.0
6,0

I 
0 
1
2 
0 
0 
0
1 
II 
0
1 
0 
0 
0 
0 
0
11

I >7

75 
57-62

115

85

Hil U

C lei't 1 o-:'>liock J ni| Plot".) 2 I i. 56 i 17- I '..'j

(iranular Bayer (81 Plots) 98,000 2,226.5 605.0 1 ,05 5 28-162

1 '.iii vey loi-at loo:. - Nos. 1 to 5] oo t iiioro 5'i; 52 I o 70 on ( i (|o; o 7 1 Io IO uiI I ii|orc 56

~ Or.ioul.ii O.iyor oa.ii oil .r; k.) I pl I)i1iicI 1 5“, |. I I \Il ii|ro,l o 'll' )

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 
II

5 
0
0
1
0
0
0
0
0
0
0
0
0 
0
0
0
0

IJ

11

I I ' ■■

1J2

152-169

61
56
81
62

27 1 
12
12
0 

50 
60 
26

0 
50
I 7
17

0
0
11

II
0
1
0 
0
0
II
0
0 
0
0
0
0
1
II

1 ,856

0 
0 
0
0 
(I 
0
0 
(I
0 
0 
I
1

II 
0 
! I 
0

■ 1

11
0
11 
0
0

11 
I
0
0
0
0 
0
0



Table XI1. St. Marys River iiiark-recaptiire larvul population estimates, 19H5.

Location!
Release
Date

No. Marked 
Released

P.m. L.a.
Treatment 

Date

Area
Treated 

ha

Person 
hours 

Collecting
Recaptures 
P.m. L.a.

Unmarked
Captures 

P.m.
2

L.a.

Population
Estimate^ Population 
for study 
area P.m.

DensiLy2 
P.m./ha

ro 
r>i> 
o

7 
22 
24 
28 
32 
34 
37 
39 
45 
48 
58 
66 
67 
71 
78

Aug. 8 
Aug. 8 
Aug. 8 
Aug. 8 
Aug. 7 
Aug. 7 
Aug. 7 
Aug. 1 
Aug. 22 
Aug. 22 
July 29 
Aug. 13 
Aug. 13 
July 31 
July 31

0 
0
0
0
0
0
0
0
0

33
0 

657 
300

0
0

300
300
300
300
300
300
300
300
300
341
300
657
300
300
300

Aug. 9
Aug. 9
Aug. 9
Aug. 9
Aug. 8
Aug. 8
Aug. 8
Aug. 8
Aug. 23
Aug. 23
July 3D
Aug. 16
Aug. 16
Aug. 2
Aug. 1

0.20 
0.20 
0.20 
0.20
0.20
0.20 
0.10 
0.20 
0.20
0.20 
0.10 
0.60 
0.20
0.20 
0.20

6.0
7.0
4.0
6.0
3.0
5.0
3.0
9.0
5.0
6.0
6.0

13.0
12.0
6.0
6.0

U

91
96

83
0 

77
2 

120
53 
23

3 
19

3 
52 
63 
36 
14 
66

0
0
9

15
0
1
0
2

35
35
51

1(7) 
1(3) 
0
0

0
84

130
539

0
8
4

91
271

81
17

0 
0 
0
0

0
0
8

2,250
0

40
0

200
553

4,363
294

9(60)
5(14)
0
0

0 
0

40 
11,250 

0
200 

0
1,000
2,765

21,810
2,940 

15(100) 
29 (70)

0
0

! Location: Numbers 7 through 48 on Figure 54;
58, 66, 67 on Figure 55; and
71, 78 on Figure 56

Note: Numbers also correspond to those on Table XI

2 Bracketed figures denote numbers of transformers - not included in larvae numbers

3 Population estimate is based on simple ratio and proportion
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11) 1 0 a t a 
estimate,

S u ' r ■ 

iw-' .

Ma rj 7 Hl Sf- 1 if'.'r'.' i I 1 i I It!

I.

Tr<r, . ^1.! I '

Total O'-i nnal catch 3, 1;,:' >;

Tota 1 Hur ,;(j and rel eased 2,6 - • J a

Recaptures with DFO marxs 

Recaptures with USFWS isa r< s

I'otal number of recaptures

Sex ratio of recaptures ' males)

3d.

1,3: j

6 3.-;

SHAcFER POPULATION ESTIMATE:

SALEM CREEK POPULATION STUDY

Sr aria he Township,

1, 

333

7 i
336

68. t

33,852

3,320

1,057

53 A

1,581

63.5

Salem Creek, Sramahe Township, Northumber1 and County, 
tributary to Lake Ontario was scheduled for chemical treatment 
1985,3.5 years following the last chemical tre.atnent in May 1982. 
electro-fishing surveys of the stream following the 
produce any evidence of sea lamprey larvae wir'd may have 
application but did docu'-ient annual recruitment t r-on a limited spawning run of 
adult sea lamprey. 
1985 reported thirty-eight adult 
■iiad culve-’t. 
'f sea 
’,i km 0

the stream follov/ing 
sea la'sprey larvae v/n 1 1

Ontari 0, 
i n September 

3iannual
1982 treatment failed to 

escaped chemical

a

Local accounts from people uiiiping smelts in the spring of 
sea lamprey captured and killed at the Blyth 

the reestablished pooulation 
mtiated ’n May I9c5 on tne

In preparation for a growth study 
: copulation estimate .m-' -rey larvae, 

.ai-eain inhabited by larval sea lampre/.
’ n May

three sect' 
57) and ■■ May 2 to 4, a total of 1,096 la-'v; 
electro- ■i iing techniques, marked with injecti 
from the u 
same are-' 
i.'imocoet - 
ii 11 im.'<’' ■ 

1 h 10 t h ' 
had 363 
section 
these mar 
succumbed to the initial trauma of shocking a-'" arking 
marked ammocoetes from section ''A" v;ere lost t ■ sioassay 
when a p^'eiiminary oopuiation estmnate was conaizted.

; stream was
■■ May 2 to 4,

1 71ded i r . 0 
a total of

3", and "0

11 J r

'A", 
lamprey '-lere captured by 

dye in carbopoi ventrally

(, F; gu re
■ --^a 
of

.■'h were released back to the 
11ected .

were anestheti' measured 
tenth of a ti - and re/ived 

Individual colours were us.-, '’or each section.
" 8 “
The Icu'.jtn frequency distribution of 

Four ammocoetes 
anc nine additional reo 

collectors on May 6

IS to the tio of the caudal pedunci;.
■f the stream from which they had bee': 

from section
, weighed to the nearest 
;:’e area.

'’vae marked with red dye, section
“ had 388 yellow marked larvae.
''d ammocoetes is shown in the acco't: r / i ng figure, 

trauma of shocking a"'' 
section 'A" were lost t

A II anestheti ■
A subsample of 332 

to the nearest 
re 1 ease

the 

Section "a' 
1 s 327 green marked larvae, and

i . and bef or

Ma /

Creek has been traditionally us-wi as the source of bioassay 
specimens required by the chemical treatment uni . because of uhe large number o” 

' ■ stream. It also afforded an
ttro-shockers and to compare 
Since only ammocoetes over 6U 

ioassay specimens, resui’is were calculated usimg marted 
/n>60 mm) and then estimat'-ng total population (Ngs) 

ai'Hiocoetes collected during tne 
e^'e calculated using Chapman's 
■1 area and then totalled for a

3a 1 em used

ammocoetes available and the ease of shocking t''t 
opportunity to estimate the population using u. ■ 
this value to that from the chemical treatment, 
mm were required for bwassay specimens, results 
ammocoetes over 60 mm 
the ratio of ammocoetes less than 50 mm to total 
initial electro-shocking. Population numbers 
adjusted Petersen estimate (Ricker 1975 ) for e-- 
value of 35,731 (Table XW).

!

e 1 ectro-shocking.

marked

2Z1
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11 /

The September I:-', 
■ )t 4,472 (12 to 176 mm) larval 
ammocoetes, 
ammocoetes identified as young-of-the-year (YUY) (12 to 31 
.ipproximately 75 transformers were frozen and delivered to an 
rhe University of Guelph for statolith analysis but no 
received at this time. j- - 
adjusted Petersen estimate) (N'ct) from the spring marking (excluding 
resulted in a value of 147,753 (Table XU). Estimates of the YDY (NyQy) 
capture ratios resulted in 16,924. U \ ‘
capturing YOY has probably underestimated the actual numbers of f0Y by at least 
a factor of 0.5. The spring estimate utilizing electro-shockers was only 24.2 
per cent of the fall estimate. Follov; up studies on this stream will attempt to 
verify if the low estimate of population using electro-shockers is a true 
evaluation of electro-shocking efficiency.

1'185 treatuient or ba 1 am Cr-m.k 
1 nc1uding

resu1 ted in ।
sea lamprey, including 3J (4i) ti 138 

212 (118 to 167 mm) transforming sea lamprey und 58b . 1 
i' I'l

1 di'iarey,
I '■ J I (; I

I ' t l'U
)' ■

lU'm

11 J cl 10 r 

ha ;u

1 n ves 11 J cl t or .;t 

University of Guelph for statolith analysis but no results iia/e bet>n 
Calcujation of the ammocoete population ('Ihan^aan ‘ s

■ ■ ■ - ’ I ''u
) fr oin

It is acknowledged that the difficulty or
Estimates of the YOY (N

electro-shockers is

The numbers of transformers were estimated (N^) from the ratio of 
transformers/ammocoetes in the collections turned in by the treatment personnel 
and fyke net collections, 
following treatment were intentionally excluded from the collections, 
numbers of transformers were estimated to be 9,549.

Several collections of transformed animals the day
The

Transformed animals and a sample of ammocoetes over 120 mi", were 
processed (after preservation with 10 per cent formaldehyde) for weight, length 
and sex. Similarly all transformed sea lamprey and ammocoetes over 120 mm 
collected from the 1985 October treatments of Skinner, Lindsey, and Ouff-n 
Creeks and the Little Salmon River (Lake Ontario tributaries) were processed for 
wei ght , 1 r^ngth and sex .

of ammocoetes

Similarly all transformed sea lamprey and ammocoetes over

The results are summarized in Table X7.

35 per 
if 4.31 g 

A total of 
the remaining

the sample of 212 transforming sea lamprey from Salem Cree 
cent were males with an average length of 141 mm and an average weignr 
whi1e th
115 additional transforming sea lamprey were collected from the remaining lour 
streams teat were treated in the fall of 1985. The transforming sea lamprey 
from these four streams were on the average larger than those from jalem Creek, 
and the largest collected was from Lindsey Creek, a female, 138 mm in length and 
11.18 g in wei ght.
considered as a group, 39 per cent were males averaging 146 mm
4.83 g in weight. . ---

females averaged 143 mm in length and 4.58 g in weight, 
from

t n a t treated in the fall of 1985.

lamprey from Lake Ontario ue^'e
1 in length and

•_pp The females averaged 148 mm in length and 5.15 g in weight.
The ammocoetes" over 120 mm had a sex ratio of 39 per cent males, males averaging 
134 mm and 3.76 g while the females averaged 133 mm and 3.72 g.

When all transforming sea

The sample of adult sea lamprey (2,602) captured during the spavining run 
in Canadian tributaries of Lake Ontario had a sex ratio of approximately 53 per 
cent males and has remained near the 50 per cent value for tne last several 
years. If the sex ratio of transformed sea lamprey (39 per cent males) ^rom the 
five streams treated in 1985 accurately represents all streams of Laxe Ontario 
currently being treated with chemical, the question arises, "Why is there such a 
difference between sex ratios observed in the transformer population and ,ne 
adult spawning population?".

i n

If the sex ratio of transformed sea lamprey (39 per cent males)

Why IS there such 
ratios observed in the transformer population and 

II

II

Reference
Ricker W E 1975. Computation and Interpretation of biological statistics of 

’ fish’populations. Dept. Env. Fish. & Marine Serv., Bull. 191: 332 pp.
1975.

Dept. Env. Fish. & Marine Serv., Bull. 191: 332 pp.
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1 IH

r <17.
Creek population estimate, Oay 1985 (sanipl -inq by electro-shockers).

c 1 c 1 'On
Number 
narked

Number 
Recaptured

Number
Unmarked 11 >60'111

(95% 
Con.Lim.) Nffs

(95-, 
Con.Liifj.i

H

269
174
251

29
15
11

794
120
214

9,576
3,227
9,786

(6,707-13,673)
(1,986-5,246)

(5,595-17,143)

13,456
6,065

15,244

(9,425-19,^ 
(3,732-9^^^

(8,716-25,?

Toca I 694 55 1,128 22,589 (14,285-36,062) 35,731 (27,5 1 5-46,4

Salem Creek population estimate, September 1985 (sampling by chemical treatment).

Number Number
Station Marked Recaptured

Number 
Unmarked

>32 mm + <32 run Net
(95%

Con.Lim.) ^^yoy
(954

Con.Lim.)

A
13

368
327
388

3
11
16

812
473

2,571

43
116
427

75,275
13,257
59,220

(34,062-301,104)
(8,071-25,951)

(38,720-102,310)

3,972
3,177
9,775

! 1,797-15, A 
(1,934-6,2!

(6,391-16,68

1,083 30 3,856 586 147,753 ',80,653-429,365) 16,924 (10,122-13,fl

Salem Creek transformer population estimate, Septemoer 1985 I

' ■ 1ti on
Number 

Transformers
Number

■Anmocoetes 0,'ct ■'k
(95%

Con.Lim.)
—4

•A

8 

C

68
17
46

573
587

2,976

79,248

16,434

63,995

8,007
476

1,066

(3,623-32,029)
(290-932)

(697-1,842)
2.5i

1,5

131 4,236 154,677 9,549 (4,610-34,803) 5.3|

' -60mm

'es

7'4/
N<.r

71 u

= Estimator number of ammocoetes over 60 millimetres

= Number of ammocoetes estimated by electro-shocker results

= Number of ammocoetes estimated as young-of-the-year

= Number of aiTmocoetes over 32 min estimated during chemical treatment

- Estimated number of transforming sea lamprey expressed as a per cent
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Table XV. Suiitiiiary of data from larval sea lamprey mm from Lake Ontario tributaries, 1985.

Ammocoetes Transformers

Collection Site

'.r! I'I ( I'l-ek.

jkiniu-r Creek

Lindsey Creek

Huff in Creek

I 1 L I I I ■ 1 HUll I

Combined

Number
Ma 1 es

I

21
I

51

50

100

33/

%

) I

51

35

56

w g

1.'

3.59

3.74

4.06

T1
I ijiii

ML

132

138
I
I

I !
I

I

39

i.U !

3.7 b

1 .(>

1 34
I

Number' I
L C'li'a ! • I 'I g

11 -1

.1110

93

10

b 21

I

I

I

?
1

L mm

13-

1

3.63

> . !

131

142

I

Number
Ma 1 es

//

3

1

38

1''

129

I

%

38

Ji)

33

42

/;

39

W g

-1.31

'i.Lb

5.13

5.75

I

L mm

Ml

M3

144

155

I ',0

4. 1.1 I 91)

Number
Ferna les

L

W g L r-'i

1 -.s

3

52

! ) ■

I

I . J

8.9b

6.2'1

! < .
I

I

I

1 /b

l-M

ro
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MEMORANDUM OF AGKKf '-v ।
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Minister •?: Fisheries t
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(h e r e 1 n a f 
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10 
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i.DULT SEA LAMPREY ASSESSMENT PRO

10 obtain biological information a 
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B. LARVAL SEA LAM

To evaluate the . 
tions and to plan 
will determine the 
of sea lamprey 1.. •• 
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20 Lake Huron, and 
tributaries, and
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■ '9 , ano

tain

ar. ci
Creeks.

eon

Lake.

Britain, 
Id Creeks.

: n d s 10 .n e , 
e Sal.non-1

n Currency’ 
■ nrency)

221



122

T. LAMPRICIDE REOUli-. NTS

1 I

approxirridtely cCa. The Department will use approximately tu.SOO lbs. of jp 
352 lbs. of pc^.dered Bayer 73, and 20,0CJ lbs. of Granul 
Bayer 73 from existing inventory in carrying out ij 
lampricide treatments and surveys proposed in (jj. 
Agreement.

f roiit 
t i'

V. 1 11

existing
•' 0 a t m e n t s

1 n 
surveys

for C c n 6 (J i □ n

i n

b. The Commission will purchase, for Cenauian use, approxi 
mately 30,159 lbs. of TFM, 20,000 lbs. of Granular Bayt 
73 and 650 lbs. Powdered Bayer 73 in 1 985, to complei 
future treatment commitments.-

Estimated cost $282,300, (U.S. Currency)

L. SEA LAMPREY BARRIER LAM PROJECT

The Department enhances sea lamprey control 
run sea lamprey access to tributaries, or 
constructing and maintaining barriers on- tributaries where til 
effectiveness of lampri-cides is limited, because of uncontroll 
able factors, and in situations where barriers will sav 
application costs

to tributaries,access
maintaining barriers

by denying spawnin 
secti ons of such, b

i n 
future years.

where ba rri ers wi 11 
The project includes:

1. The maintenance of nine barrier dam 
perrrianent traps ' ' the Humber River.

maintenance nine st nuctures. and *K

2. The construct! O'
H u r 0 ■River (Lake

a .

.harrier dams on tv/o t 
and Shelter Valley Ere

These dams ill 
trapping d e vic e s .

dams

3. The preparation 
tributaries.

: cj r

on
s r.

b u t a r i e s: 
'Lake Ontario)

r» 11

i ncT ude permanent adult sea lanpre

future dam construction

A. Additional costs for this 
held by the Commission.

costs program to be

on pre-selecte

i unced f rotn iuni!

Commission's Contribution $151,600. (Canadian Currency 
$122,800. ('J. S. Currency)

E. SPECIAL STUDIES PROJECT

With the intent of f 
ability of the Centre's 
Ceoa rtment will;

and/or accouMi 
sea lamprey control program, It

enhancing the effectiveno’SS 
1 Current

. Continue the study of 
environmental f ac t c”''

sea 1amprey 1arva1 
within the St.

and relattp 0 p u 1 a 11 0 n s 
Marys P. iver;

' ’ the study rf sea lamprey larval populctions and rela‘-<
on VI ronmcTit o 1 T a c t 0 r n ithin Eatchavvana Bay*,



i^3

3.

I 1 .

III.

1 V.

study on L a•e Ontario (Salem Creek) 
sea

1 n 1 t 1 d t e
of determining sea lari prey larval age at adult 
as well as other pertinent growth related factors;

d

1 dTip r ey

technical/scientific 
Sea

with the 
transtornation.

1 (.: I' I ’l

4 . Provide 
Evaluating Sea Lamprey Populations (WESLP), 
conferences, researching and writing reports.

Support to the Centre Workshop on 
Populations (WESLP), by attending

Estimated cost $185,400. (Canadian Currency) 
$151,000. (U. S. Currency)

TOTAL estimated COST $2,199,200. (Canadian Currency) 
$1,781,400. (U. S. Currency)

and
$282,300.

(U.S. Currency)

The exchange rate for the United States and Canadian currency 
reflected herein is based oh $.81 U.S. dollars, and this rate shall 
be maintained until September 30, 1985.

IT IS AGREED that the Director of the Sea. Lamprey Control Centre 
shall be the field representative of the Department and, 
capacity, be the liaison officer between 
Executive Secretary of the Commission, 
act for the Commission in all 
operation of 
f Ol-l Ch 
C f-f 

a s

for the Commission 
the Sea Lam, prey 

set out 
will also performi sea 

directed by the Commission.

in this 
the Depart rri ent and the 

and shall be empowered to 
m e n t and 
and will

T h e 

a t e s

matters pertaining to manag
Control program in Canada, 

herein as closely as practice
1 amp r ey control

a s
1 n t ihe U"■' t -■ d St

The Director of the Sea Lamprey 
Centre shall have the power to make changes or variations 

with the 
The LLirector of the Sea 

(.amprey Control Centre will be responsible to the Director General, 
Ontario Region, Department of Fisheries and Cceans, Pacific and 
Freshwater Fisheries (as representative of the 'Deputy M i s t e r) to 
comply with policies and procedures which apply to the Department 
with respect to expenditures and the accountability for ano control 
of assets.

'■ fc

the program 
1 5 0

the
Coht r0 I
as may be necessary or desirable due to field conditions, 
knowledge and consent of the Commission.

IT IS AGREED that progress reports on accomplishments shall be made 
by the Sea Lamprey Control Centre to the Commission at its interim 
and annual meetings, and final report for the year submitted not 
later than the Commission's Annual Meeting in 1985.

shall pay or cause to be 
demand the sum of $2,199,200.

S. Currency) as soon as 
The total $2,199,200. Canadian 

Currency ($1,731,400. U. S. Currency) is the estimated cost to Her 
■ ' ■ ■ ■ , e X c 1 u s 1 V e

(U.S. Currency) to be forwarded to the 
for the purchase of lampricides. The Commission shall 

' r n d

IT IS- AGREED that the Commission 
transferred to Her Majesty upon 
Canadian Currency ($1,781,400. 
practicable after October I, 1984.

IS- AGREED 
10

Cu rrency

thethat
Her Majesty

u.

pay or 
the Sum of 
Currency)

10

a s

Majesty to carry out Her functions under this Agreement, 
of the additional $282,300. (
Conn.ission for tfie purchase of lampricides. The Commission 
cause $1,040,700. Canadian Currency ($843,100. U. S. Currency)
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VI .

VII.

VIII

IX..

X .

rt of the 
urrency) sum

Lamprey 
rsonnel , 

t amprey L. 
exclusive 
lamprey Control Centre.

0 f
Car,';S 2,199,?00 . 

above], to be fur..
C t‘ n t r e to f u h c 
operational c.

Control Centre to fiO'C 
other operational c.

Control Centre's program: 
of tne salaries f..

t 0

; n t.urrericy ( S 1 , 7 81 , C 0'1.
ocded to the Director of 

the requirements for tern
ts, and the balance of
i n

C u r r c I'i c y U S, 
Sea 

requirements for tc.mporarj 
and the balance of the See 

Canada and the United States 
for the continuing employees of the See

in the eve it 
paid to the

IT IS AGREED that 
salaries and wages 
Lamprey Control Centre of the 
Aoreement, 
$938,300.

increased by an

: of an increase in the annual 
continuing employees of the Sea 
apartment during the term of the 
of $1,158,500. Canadian Currencj 

in Section IV shall be 
such salary increases, including 

respect of superannuation.

i ncrease

the budgeted amount wf $1,158,500.
U. A- Currency) inciudedCurrency)S. 

amount to cover 
the increased amount payable in

11" IS AGREED that the Department shall expend fundj made available 
+o it for the purposes 
■Agreement and a—- - - - - - - --

and ok-fCls authorized by law and this, 
account to the Co -sission for funds so expended bj 

-.eking quarterly reports within 
a final report as provided., hereci 
to the Commission by December 1 
neriod October 1 , 1984 to Sep c ccToer 30, 1985. Any unexpendeb 
/.mount of the funds advanced she , be refunded to the Cor.mi ssion as 
soon after the end of the pericm. ..overed by the Agreement as final 

costs are determined.

1 ,

ccission 
days of the quarterly dates and 
r. The Department shall report 
1985 on, funds expended for the 

1984 to Sep ■-ec Coer 30. 1985.

b ■

be

octroi Centre shall expend f_,nds 
■ : and objects 

t c the 
e p 0 r t s

: as provided hereunder. 
Cemprey Control Centre shall rc-ccct to the Commission at i 
meeting in 1986 on all work c c c; 
the period October 1, 1984 to " 
count shall be refunded in a c c'

m.pr-' . 
the pirn 
a c c 0 u n t

1Ic.1S AGREED that the Sea 
available to it 
this 

/pended by making 
carterly dates and a final report

? 2 6
- Agreement 

by

T 0 r 
and 

quarterly

G U t t* 0 c 1 2 6 d by I Cf
Comrni ss i on 
within

for funds 51 
30 days of thi 

The Sei 
t its annua' 

' ed out and on funds expendec fo 
■'tember 30, 19-85.
eince with ArfTcle

Any unexpende 
V 1 .

IS AGREED that an audit ms; 
Commission of the funds expended 
1 n 
conducted on
internal audit plan. 
Commission.

1

carrying out the Commission 
a cyclical basis 

A copy of

IT IS AGREED that the Commissi: 
Admimstrative Officer of the " 
authority for expended funds fc;

be ha 1T of tli2 perf 0rmed , on
the Sea Lamprey Control Cejitr 

program. - - - - - -  -
the Department as part of it

16 report will be provided to tf

i-.

- J
This audit wiH

will delegate to the Director ai 
tamprey Control Centre, signif 

the Commission's program.

through theIT IS AGREED that the. Comrni
•additional
the United States. These empic". js w
lOvernmeot of Canada Treasurv I oard scfiedules for 
beriefits, and travel, and will follow the work sc 
continuing employees of tfie Seci .r:';prcy Control Centre.

personnel required tc 
These e m p 1 ?

T r e a s u s 
and

0 f 
and

Centr 
c

salary, P 
heriiil

r; v; i 1 1 hire,
0 0 e r f 0 r m its program in Canada 

ill be paid in accordance 
scfiedules 

the IV. 1 1
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) 1 .

XII .

. 1 ' t- s , a n q ’.

funds h u r e t 0 f 0 r c 
lamprey work, and pt 
work under this

q ij 1 • c n b ,t ti a:
the Dlrcrtrenf

1 n
Shall

t . 
with Commission 

the Gr,-at Lakes sea lamprey work, 
be utilized in the work under 

Property, equipment, supplies, 
with the funds made available 

identified as the property of the 
a Commission inventory and, shall

the ranner which the Commission
~2y direct. The Centre will provide insurance (fine, 
property damage and public liability) for 
required.

A3r[ E I) p r t-p'r1 1
3 c cju 1 r e d by 
the Department 
available, shall De utilized 
without cost to the Commission, 
materials acquired by the Commission 
by the Department shall 
Commission, 
be subject to 
may

Department shall be 
arid be maintained on 

the disposition in 
The Centre wi 11

seathe
a s

u s e c fc , 
i ' sent 1 'v 

Ag r I .(.■t 
a' C

the property 
i nventory and ,

i nsurance (fine, theft, 
vehicles and equipment as

IT IS AGREED that the Commission, through the Director of the Sea 
Lamprey Control Centre, shall a-. . . . . . . . . . ___. - - - - - - - - -
Compensation, Income Tax, I 
Insurance Plan, and Canada Pension Plan for Commission 
working out of the Sea Lamprey Control Centre.

Income Tax, 
and Canada Pens i on

.'1 administer contributions to Workmen s 
Unemployment Insurance, Ontario Hospital 

Plan for Commission employees

■ • the fact that the Department is
organized and staffed for" conduct of the program of the Commission 
on a continuing basis, the Commission W1-. 
the ensuing year u.. _ 
to the availability of 
the role of the Department 
year . 
Lar pre.y 
1 1 n e

XIII . IT IS AGREED that in recognition ot

continuing basis, the Commission will develop its program for 
on or before September 30,’ 1986 and, subject only

signify its intentions as toappropriations , signify its intentions as lu 
in that conduct., of the program for such

It 13 understood tn at the costs of Her Majesty and the Sec 
Control Centre in terminating or r.irtailino ooerations i n 

with the infenticrs O' t^e c-,-?.issio: 
‘ , 1 s

!j r -I

1 n
i n t e n 11 c r, s

XIV. /GREED that
11 e r s 
the 1

I T . I S 
in m c 
with the public in 
performance of Sea Lamprey

, relating 
public

of Her 
curtailing operations 
shall bp 31 1 GV j bI e C C 5 t

the D e p a r t r e G t will cooperate 
to Provincial and 
Qpreral, in assisting 

Control in Canada.

will
Provincial 1

1 n

with the ■' 
g 0 V e r nM u n 1 c 1 p a 1

the' Commi ss i c-'

1 s s 1 0 r

? n t S

1 n

c n 0

u n d s to 
out its purposes anc 

Great Lakes Fishery 
of funds resulting from

upon the availability o^ 
purposes 

Lakes

contirgent
Lakes Fishery Commission to carry 

obligate Her Majesty or the 
in the event of unavailability 
appropriate by the respective government.

representati ves 
of the dates set

■-.DR EE ME NT is made 
C r e a t 

not

THI S 
the 
s h a 1 ’ 
Comm ss i on 
failure to

He r

0 fauthorized 
si gnature

the 
fixed their 

s.anatures.

WHEREOF,
5 f

WITNESS 
parties hereto have 
opposite their respective

IN a s t 0 t r

' D

SIGNED , AND DELIVEREDSEALED, 
in the presence of

Date Hlt n e s s H, 1 n i s t e r o t Fisheries 
find Oceans ^or C c n a d 

/

/‘f C'

Date H 1 : n c s s t h a 1 rr 'Great'" L a F c 'Chair n a n ,
F 1 s he ry Cohihi i s s i on231
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PPENOIX II

DEPARTMLNl OF FISHERIES & OCEANS 
SEA LAMPREY CONTROL CENTRE

LAMPRICIDE INVENTORY - 1985

7FM (CANS)

■jrage 
sliding

Batch 
No. Year

M'jnber 
" Cans

5-gal Plastic 
Containers

Pounds
Active Ingredient

,0.7 York 
tcj York 

1

1
2
2
2
2
i

L

•7

C02530506 
unknov/n

1
2
3
1
2

C0253U506
2
3
4
3
4

1983 343
9

1 □

1982 
1982 
1982 
1983 
1983

from NY 
1984 
1984 
1984 
1935 
1985 
1985

91.5
J 28 
421 
784
58

1 
^56 
445
1.0 7 
2o5
716 
396

12
5

2

8,442.60
49.50

2,304.56
2,932.10
9,559.74

18,021.17
1,514.11

24.61
10,374.10
16,842.70

3,539.00
6,814.70

15,985.96
8,942.28

TOTAL 4,574.5 19 104,347.13

TFM (BARS)

32 cartons - 20 bars per carton; 917 grams per bar =

TOTAL: 586.88 kg 1,295.54 lbs

GRANULAR BAYER 73:

395 cartons 0 50 lbs ^ach

TOTAL: 19,750.00 lbs

POWDERED BAYER 73:

28 packages 0 5 lbs each =
1,515 packages 0 5 lbs each =

140 
■757.5 lbs

1 bs

TOTAL: 897.50 lbs
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LAKE SUPERIOR

LAKE HURON

: </

TOTAL LAMPRICIDES USED IN 1985

LAKE ONTARIO (CANADIAN)....

LAKE ONTARIO (U.S.A.)....

TOTALS I
I

APPLNUIX III

KILOGRAMS ACTIVE INGREDIENT OF:

TFM

5,339.8

2,273.8

2,990.0

1,698.5

12,302.1

Povydered
Bayer 73

Granular 1
Bayer 73 |

26.7

11.8

13.8

52.3

231.9 i

257.9 I

13.9

6.9
I

510.6 i
I
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AP' . ND I X IV

FISH SPECIES REFEKiN

The fol i ■■ '-J species of fish are referred
■jS of these fishes are those 1 i sv 
: id Scientific Names of Fishes",

The .
sci entifi c n 
aty's

arc.
Society's “Commo’i 
Fourth Edition,

'■■!port. Hie 
car lean Fishpi'j.4c
' 1 •cation No. ii;,

COP’Ih'; Name ic Name

Sea lamprey 
Silver lamprey 
Nor'.nern brook i 
Aicerican brook 1 
Boot i n 
,A1 ewi f e 
Pi'S; salmon 
Co no salmon 
Cm rook salmon 
Ro inn whi tef i S'’ 
'i^-',on ’■rout 

'..-I trout 
■ r rout 

.rout
l_ .T

dr ■

k ■ ■ . ■ V/

I

I

smel t 
i ckere i 
r pike

chub 
C.. 'mjn carp 
Oi '■',eyhead chut 

chub 
Calden shiner 
Co icon shiner 
Soottail shine-- 
31 ac<nose dace 
Lonrnose dace 
C,-‘'ek chub 
Pearl dace 
Longnose sucker 
• •nite sucker

■rey

Petronygrzi 

Ichthyomyzj'o 
Ichthyomyz:-. y' 
Lampetra aoz' -. 
Amza catva 
Alosa pseud ■ 
Oncor^hynck'.L.: .. 
Oncorhync'r::.- '■ 
Oncor>hync'-'.„s 
Pvosopzu- '■• ' 
Salro ■ 
SaIro au c. • 
SalvelS.u.- 
Salvelir.it.-: - 
Salvelirus

' 'Ich. spp. ;
‘h. spp. 1

■1,

. Szlvelinus
Csmsms
:LSO CCie:’’ ■

OSO, 
Couesii'.s 
Cyprin:'.? ■ 
iloao'ri'Ls d < 
^10cords ■' 
Noterzyon-.' 
No trapts I 
Notvopis d 
Rhznzch
Rhinzch 
SemotiL. 
SemotV-us 
Catostoru. 
Catostc'm

f
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APPENDIX IV ' unr , ■!

Coi'IIllGil Scienti he Ndi.ie

Redtiorse sucker 
Brov/n bu 11 bead 
Stonecat 
Burbot 
Trout-perch
Ninespine sti ck 1 eb.ack 
Rock bass 
Pumpkinseed 
Johnny darter 
Smallmouth bass 
Yellow perch 
Logperch
Mottled sculpin 
Slimy sculpin 
Sculpin spp.

Moxostoma spp. 
nebutosus 

ilot'Air.iS flavus 
Lota lota
Peroopsis omiscomayous 
Pungitius pungitius 
Ambloplites pupestris 
Lepomis gibbosus 
Miopoptspus dolomieuL 
Etkeostoma nigpum 
Pepca flavesaens 
Pepoipa cappodes 
Cottas baipdi
Cottas oognatas 
Cottas spp.
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APPENOrX V
GLOSSARY OF TERMS, AB8REVIArifiN . 

METRIC EQUIVALENrS, AND SYMBOL'
TERMS

Ainmocoete <3cVci 1 (young)

Residual - Sea lamprey larvae
Survival may 
concentrati ons 
lamprey larvae.

have 
or

(ammocoetes) that survi.-. lampricide treatment, 
occurred as a result ■?. sublethal lanpricMe! 

untreated ureas of the w at arshed harbouring spj’■J red s arshed harbouring

i" sea lamprey larvae.Abundance - Descriptive of relative population densitif 
i.e. numbers of individuals per unit area, 
imply subjective judgements based on levels expected from previous! 
experience of other areas, or of the same area at other times.

Tne serms are understood tj

TFM ingredient 3-tri fl uoromethyl-4-ni tro.s/ienol (sodium salt) ajThe active
supplied by the Hoechst or Maumee Chemical Comj. c ; 1 es.

Bayer 73 - Ethanolamine salt of 2' ,5-dichioro-4‘-nitros 
as a 70 per cent active ingredient wettable powd 
"Bay 1usci de". It is used to synergyze TFM.

1 i cyl ani 1 ide, avallablij 
•' commercially known as

I

Granular Bayer 
approximately 
aminocoete 
1acust^in

73 (G.B.
five 

surveys, 
envi rcn't

73) - Sand
oer cent by' 
to synergic; 
n Z s.

granules c.i 
..eight acti v 
TFM, and

Laiitp'"i ti de Tne 
granular) .

formulation of TFM '.agueous) ana.'. '

The first valueBioassay range - The first value in 
mortality level for sea lamprey 
the calculated 25 per cent mort 
experimental fish as noted in

is the 
ammocoetes.

11 I ty level 
•.he text.

ppm

Hardness (of water) - A measure of tr.c- amount of c 
In the usage of this report, hardne 

titration) ,

A measure of
present.
methyl-orange or phenolphthalein 
by conductance).

Initial surveys - Conducted on streams which have n

Routi ne surveys 
1amprey 
population.

cl '

- Conducted to determine the pro:-' 
fiocoetes in streams tnat have nev.,-

Reestablishment surveys
repopulated streams previously treated with 1

Cxiducted to

Di stri buti on surveys

with Bayer 12 al 
Usei foi

ad 
ngredi ent.

nlent of estuarine am

' ayer 7 3 (powdered oij
i

• ’ fl 1 ated 99.9 per cenl 
: second value in ppm ij 

..’'Ok trout and/or othei

■ u'd and inagnesimii ionl 
efers to a 1 kalinity (19 
ionic content (measurei

n surveyed before.

absence) of sa 
nown sea ’anprq

'(or < 
fid a known sea ’anprsj

determine if s. i amprey ammocoetes ba'/j 
’ "I ci de.

conducted to net er.nine the 
sea lamprey ammocoetes in a watershed.

oe ? graphical distributional

9
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’)" Q11 C t CIJ to e V d 111 t p *. f? (? ■e r rt'C t; I ‘ 1. ■

A'lji’i'' 7 1 I 1 <

1

'J ' 

h

(

: .I.; Ir

f

I

I' ;

I';

I T

■;ted to provide additional population - i 
jplisned sea la.nprey larval populations.

/er 73
■ 1 i ngredient
3 per second

' 1 i 1 i on 
r 1 1 1 i 0 n 
ic- application point 
i"'nam sample station

1V e vehicle

■ d

. ]

■1-drive vehicle 
sea ft gauge

i - shrient survey
i C' n

*■ : V a 1 u a t i 0 n survey
. :t■ an study survey

■J rvey
■|

par second (m^/s = 35.3 
= 0.621 mi 1e)

= 2.47 acres)
3.28 feet)
(cm = .3937 i nch)

"''e (mm = .03937 inch)
;r; 1 '\g - 2.2 lbs.)

- ounce)
? 0.2201 Imoerial gallon)

• •. a'’I

. '1 j

treain;id Stream; denotes area of sea
1 in as established during chemical treatments 
.tp.ith)

I

)

n ''Odd condition 
r . id

(‘■'ast water) area on a river

.1 'J

lanprey larval
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X I X

U. S. DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

SEA LAMPREY MANAGEMENT IN THE UNITED STATES

ANNUAL REPORT

TO

GREAT LAKES FISHERY COMMISSION

-"j

miliam E. Daugherty and Frederick H. Dahl 
Sea Lamprey Control Station 
Marquette, Michigan 49855
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SEIA LAMPREY MANAGEMENT IN THE UNITED STATES

William E. Daugherty and Frederick H. Dahl 
U.S. Fish and Wildlife Service 

Marquette, Michigan 49855

Ibis report sumnarizes the activities of the U.S. Fish and Wildlife 
Service in the conduct of sea lamprey control in the United States in 1985. 
Surveys to evaluate larval sea lamprey populations were performed on 320 
tributaries of the Great Lakes. Larval surveys in the St. Marys River 
substantiated numbers and lateral distribution of ammocetes in Lake Nicolet. 
Lake Erie streams were surveyed in preparation for chanical treatments in the 
fall of 1986. Chemical treatments were completed on 43 streams (Table 1).

/ was treated for the 
Assessment traps placed in 38 tributaries

the U.S.

lamprey
Larval the

fall of 1986. cnemicai treatments were <
The Big Salt River, a tributary of the Saginaw River, 
first time; few ammocetes were found.
of the Great Lakes captured 38,740 spawning-phase sea lampreys (Table 2). 
Estimates of the total number of spawning adults were determined in a Lake 
Michigan stream (Manistic^e River) and three Lake Huron tributaries (Cheboygan,

, ’ ’ ■ A total of 4,757 parasitic-phase sea lampreysOcqueoc, and St. Marys rivers). A total of 4,757 parasitic-phase sea lampreys 
were collected from commercial (1,991) and sport (2,766) fishermen in the Upper 

Of those captured in the sport fishery, 284 were frcm charter and 
Infor-'^ation on incidence of lampreys and marks 

charter captains. Tests of the effects of 
were conducted in treated and control

Great Lakes.
2,482 from noncharter anglers, 
on fish was reported by 235 
lampricides on nontarget 
sections of s

captains.
organisms were conducted 

treams in three Lake 'asms.
treated and

LAKE SUPERIOR

Larval ^Assessment

Unusually high water levels hinders 1 sur/eys in 1985, but most scheduled 
examinations were completed. Ninety-five tributaries of Lake Superior were
surveyed to assess populations of lamyal sea lampreys, 
showed no recruitment for the past 4 or more years, 
contained reestablished populations (Table 3).
were the first taken in the river since treatment in 1963. Sea lamprey 
distribution increased in the Pine, Misery, and Firesteel rivers. Moderate 
numbers of residual sea lampreys were found in the Sucker, Huron, Ravine, Fast 
Sleeping, and Middle rivers. The Ravine River was treated later, and the 
others are scheduled for treatment.
were observed in the Betsy, Two Hearted, 
Traverse, Cranberry, and Brule rivers, 
later.

ve

since 
Mi se ry,

Thirty-one streams 
Thirty-three streams 

Ammocetes in the Carp River 
treatment in 1963. 

and Firesteel rivers.

The Ravine River was treated later. 
Lesser numbers of residual sea lampreys 

Laughing I'Jhitefish, Slate, Silver, 
The Slate and Silver rivers were treated

Surveys continued in the St. Louis River in 1985. 
lanpreys apparently has declined since 1983. 
from a paper mill upstream of the dam at Fond du Lac. 
reportedly overflow during periods of heavy rainfall.

The population of sea 
A possible explanation is spills 

The mill's waste ponds

2.4 1



Fourteen offshore areas were examined. 
Many larvae were taken off

ar.d sea la-npre/s e collected 
, and Falls 

O'i later. 
—Beaver, 
ributary,

iociated with

1Lit-Jthe Sucker, 
ever; all st rear
. omp reys we re ta '■ 

Ri.tmark Creek,

from four.
rivers but only one off the Big Garlic 
Seven inland lakes were examined and sea 
Little Beaver, Harlow, and Pine lakes. । 
was treated later to prevent recruitment to the lake, 
the other lakes are scheduled for treatment.

0;

1

a ■ a r L
S t re a"

L L<

T'.l? CO-J

Nine streams with some potentia.1 for .sea lamprey produrt
All surveys were negative except in the FLeodwood River whe’'.s one sea lamprey 
anmocete was recovered near the stream mouth. Additional sur/eys upstream in 
the Floodwood River did not yield lamprey.s, and the larva likely drifted from 
the Potato River, about 0.3 km (0.5 miles 1 away.

loodvAood River wher
Additional .su’^'.’oys

n were examined, 
one sea

Chemical Treatment

Chemical treatments -were completed on 16 stream.'' 
Most treatments

(Tabl
combined flow of 29 m^/s (1,024 cfs).
problems. The treatment of the Ontonagon River was tb 
some problems were encountered in matching the chemical ban’- 
Middle Branches.
of the headwater area, since a barrier 
upstream of the muth and should block la.
difficult beea

The treatmient of the Misery River could '-e 
n has been built - 
.""orevs. Acces.s

-3

, Fig. 1) wi th a 
r? routine with few 

C'^mpllcated and 
from the East and 
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-t 6 km (4 mile.s) 
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.21 1 3 

t

I 3

u e of road washouts.

Aimocete numbers were generally 
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/Stem at the mouth 
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ne tr 
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-O’er, no
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Spawning p-jse Sea Lampreys
I
IJ!

Assessment traps in 10 tributaries 
sea lampreys in 1985 (Table 5, Fig. 11, 
of lampreys increased in the Middle, T' 
that taken in 1984 (largest increase 
Traps were operated for the first time i 
lampreys were taken. The average lengti 
1985 remained about the same as that 
increased from 301 to 381.

The average
same
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respectively.
district.
corresponds to an increase 
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Although the number of sea lampreys collected in the Wisconsin
in

However, fishing effort was less in Wisconsin in 1985

6.2% in 1984).
district decrease<j, spring wounding rates on lake trout increased from 2.3% 
1984 to 3.7% in 1985.
than in 1984 and may account for the smaller number of lampreys collected.

Parasitic-phase sea lampreys are collected throughout 
connBrcial fishermen, therefore, 
present or succeeding year may be found in the catch, 
relation of the catch of these feeding lampreys to the number of spawning-phase 
lampreys taken in assessment traps, spawning year was determined for the 2^0 
parasitic-phase sea lampreys captured in 1985—178 would have spawned in 198 5 
and 82 in 1986 (Table 6). 
accounted for most of the sea lampreys of the 1985 spawning year.

the
lampreys that would spawn in

year 
either th.e 

To better define the

£rc<n

Large-mesh gill nets fished during January-May

Lake Superior sport fishermen captured 46 parasitic-phase sea lampreys 
in 1985 (Table 6), compared with 21 in 1984. Of the total, 8 were from charter 
captains and 38 were from noncharter fishermen. Eighteen charter captains 
provided information on occurrence of sea lampreys and lamprey marks in their 
catches of fish. Lake trout are the primary target species in the charter 
fishery of Lake Superior, and captains reported 0.3 lamprey attached per 100 
trout in their catch (Table 7). Fresh wounds (Type A, Stage I—III) were 
observed at 5 per 100 trout in the spring, 4.1 in summer, and 1.9 in fall 
(Table 8). Lampreys were attached to Chinook salmon at a rate of 0.1 oer 
100 fish.

Fresh wounds (Type A, Stage I—III)

Lampreys were attached to Chinook salmon at

LAKE MICHIGAN

Larval Assessment

Surveys were conducted on 127 Lake Michigan tributaries to assess popula­
tions of larval sea lampreys. Twenty streams were 
chemical treatments; 11 were treated and 9 are scheduled for treatnent. 
of the 1985 year class were collected in 34 streams.

examined in preparation for;
Lanzae 

Reestablished populations 
are present in 27 of the 66 tributaries on the north and west shores of Lake
Michigan that are monitored annually (Table 9). R- - - - - - - - - - - - - - - - - - - - - - - - -;y_ Reinfestation of seme tribu­
taries may have been aided by a rise in lake levels and increased stream flows 
which eliminated natural barriers to spawning run adults.

but in most streams the 
However,

Residual sea lampreys were found in 21 streams, 
numbers were small and no remedial action was needed. However, the number 
of residual lampreys in the lower reaches of the Ford River necessitated re- 

; ' Sufficient residuals were present in
small headwater tributary of Millecoquins River, to schedule 

this stream to be re-treated in 1986.

treatment of this section of stream. 
McAlpine Creek, a

in

were investigated to determine 
Mo larvae were found above the 

Age I sea lampreys 
, Sea lampreys 

h^'^infested this'’ areT"twice before and treatments were conducted in 1975 ^and. 
1980 to eliminate the population. : , . 72 .
that a 1- - - -  - - - - - - - - - - - - - - -

Areas upstream of dams on six rivers 
whether lampreys had bypassed the barriers.

Areas upstream of dams on

dams on the Betsie, Grand, St. Joseph, and East IV/in rivers, 
were present in i

.c, vji.aii'J, --------- ----------------- --

the Boardman River above the Union Street dam.

2 Surveys in the Manistique Fiver verifie<i
fiv^arniocetes of the 1983 year class first detected in 1984 were still
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present in ch.e main- stre.aia, about 95 km (60 miles) above the dam near the 
m.outn. The 1935 year class also was documented in this same area. In addition, 
a single lar/a of the 19.34 year class was collected in the East Branch of the 
Fox River, n major headwater tributary of the Manistique River. ihis ne'?/ 
finding exc 
43 km (30 
the upper r 
successive years 
monitor tne upstream reaches.

main- stre.am.
The 1935 year class also was documented in this same area.

River, 
lamprey larvae an

1 major heacwater tributary of the Manistique River. Thi
-.13 the up-ssr3,am distribution of sea lamprey larvae an add.ition.-al 
.l'?s). T'ne sic-e and number of lamvae do not warrant treatment of 
.er as yet; however, the fact that adults bypassed the dam in tnree 

is of serious concern and necessitates extensive suio/eys to

no nd wa ts c
yearn 
si c.e

n of saa

the fact that adults by 
concern and necessitates extensive suio/eys

;f 12 streams demonstrated
Sixteen sea lampreys were found off 

recovered off Beattie Creek, 
n of the lentic area indicated

off the mouthsSurvey 
lamprey lam/ae in two areas, 
and 2 'were 
reexaminati 
eliminated.

lentic area

the presence ■; 
drton

■3ea 
Crs'^.k

Horton Creek was treated later and 
that the lake copulation Bod Beenoopufati n ,-1

in the fall in Hibbards Creek and in the Lincoln 
recently metamorphosed saa lampreys.

3 c. wo in

Fyke nets were fished
River to monitor downstream movement of
Three transform,ed sea lampreys were captured in the Lincoln River 
Hibbards ek.
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Ihe catch of sea lampreys in five streams along the east shore of Lake 
. - —Ihe catches increased

Prolonged high water with a resultant decrease in trapping

Michigan was 1,327 in 1985, compared with 1,315 in 1984. Ihe catches increased 
in four of the five tributaries, but decreased by 447 in the Carp Lake River 
(655 vs. 208). Prolonged high water with a resultant decrease in trapping 
efficiency probably was the main factor in the decline.

Parasitic-phase Sea Lampreys

Lake Michigan ccmnercial fishermen captured 366 sea lampreys through 
October 1985 (Table 6), compared with 216 in the same period in 1984. Of the 
total, 210 were collected from northern Lake Michigan and 141 from Green Bay, 
compared with 114 and 83 in 1984. '

Cotme rc i a 1 pound
Spawning year was determined for the 366 parasitic-phase sea lampreys; 

172 would have spawned in 1985 and 194 in 1986 (Table 6). Coninercial pound 
nets set for rainbow anelt and alewife near the estuary of the Ahnapee River 
captured most of the adults of the 1985 spawning year (106).

A total of 720 parasitic-phase sea lampreys were obtained from the sport 
fishery (Table 6), 43 from charter and 677 frcm noncharter fishermen. As in 
1984, most of the lampreys were recovered frcm statistical districts WM-4 and 
WM-5, the Algona to Milwaukee area of Wisconsin, and MM-6, the Arcadia to 
Little Sable Point area of Michigan.

Information on occurrence of sea lampreys and lamprey marks on fish was 
The number of lampreysreported by -162 charter captains (Tables 7 and 8).

observed per 100 fish was about the same for lake trout and Chinook salrnon 
(0.3 vs. 0,4, respectively), but the rate of fresh wounds per 100 fish was higher 
for lake trout (spring, 6.2 vs. 1.2; sunmer, 5.1 vs. 1.1; fall, 2.7 vs. 0.6).

Special Studies

The first study was conducted in the lower Fox 
Ichthyomyzon anmocetes used as test animals were collected from Walla

Bottom 
were 

On

The control cage had been
Sea lampreys were not used in this study to

Lamprey survival in polluted bottom substrates—Two studies were conducted 
with caged ammocetes to determine whether lamprey larvae could survive in 
polluted bottom substrates.
River. ____________
Walla Creek, an upstream tributary of the Fox River with better water quality. 
Three cages were placed in selected locations 0.3 km to 1.6 km (0.25-1 mile) 
downstream of the dam at DePere in the lower Fox River on May 3. 
materials from the iinnediate area, along with 50 Ichthyomyzon anmocetes, 
placed in each cage. A control cage was placed in Walla Walla Creek.
October 15, only two of the three test cages could be found; 16 ammocetes were 
recovered frcm one cage and 4 from the other, 
vandalized and no larvae remained.
avoid the possibility that escaped larvae might influence future survey results, 
since sea lampreys have not been found in the Fox River.
conducted in the Mencminee River, but with sea lamprey anmocetes as test animals. 
Only one of three cages placed in the stream on May 2 could be found 165 days 
later, on October 14. Of the 50 larvae caged, 31 survived in an area where the 
streambed appeared to be polluted. In a control cage in Beattie Creek, 23 
larvae survived. These studies in the Fox and Menominee rivers show that some 
anmocetes can survive through the sunmer in streams \4iere water quality and 
substrates are polluted.

A similar study was
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Transformation study—Larval sea lampreys (age III) were collected in May 
1985 to hhitefish Bay Creek, a tributary of the west shore of Lake Michigan 
In Lor^ounty, Wisconsin. The mean total length of the 110 larvae was 129 nm 

franne 120-150 mm). The ammocetes were held in two aquaria at the laoguette 

Station until Sei 
were at rocm temp 
of the studv, t'vo 
have suggested that transformation mr. 
this is the first definitive evidence 
stream wi__ -- 
of transformation of this year class.

ptember to determine tn, 
'rat'ure <- - - - - - - - - - - - - -
anmocetes (2%) had urv

rate of transformation. The aquaria 
At the ccmpletion 

(ergons transformation. Previous studies 
on 'oegin at age III in seme streams, but 

The 
rate

and aerated, b.;t larvae were not fed. 
transformation.

the first definitive evidenc' e to support this hypothesi •0 •

ill be chemically treated in 1936, and we will further define th

Electroshocker effectiveness—Studies 
of thethe effectiveness of the Mark II 

specifically for electrofishing for .a

.ere conducted in June to evaluate 
oshocker. The unit was designed 
am.prey ammocetes. With few minor 

used in the control program since the 
factive in most streams with relatively 
soecific measurements.

The unit
With few

modifications, the unit has been widely 
late 1960s.
low water conductivities, but we lacked specific measurements. These studies 
more clearly define the degree of effectiveness of the Mark II units.

The shocker appeared to tae s; 
onductivities, but we lacked

Fishdam River in Delta County, 'iichigan, was selected for the experi-Th_
ments because it is representative of streans used by sea lampreys in the toper 
Peninsula.
and has a flow of mVs (25 cfs)
200 um.hos/cm 
the study.

The stream is 8 m (26 ft.) wide, 0.3 m (1 ft.) to 0.6 m (2 ft.' deep, 
Conductivity was a'oout

nd water temperature
study arsa.
tnom 10 to 13 (50 to 55°F)

Seven hun' sea lamprey lar>
Fishdam River 
measur;
No signif icaiat

m

sea lamprey larvae 
•,’ith Mark II electrosh a 

ah latex dyes, 
■rtaiity (cccurred.

an':

lar/ae were subjected 
several site's ' 'tnin the study area w 
output of t'r 
units ware '
300 umhos/cm, and usually operate near 
Pick-up electrodes and an oscillosccgw 
in t'^e water and siiiistrate. The units 
DC wave forms with maximium amplitudes a 

second at a pulse

Before th were

he uni ns and the voltage p 
'lesigned for use in streams

) alectrod 

water and sunstrate.

either 3 oulses ne
at a c'Ise duration of 8 ms; and a 3 
of 1 V, cm in the center of th' 
were 50 on (20 inches) apart.

tne

J

’■'S

T" and longer
The ammocetes 

O'; to acclimate

11 ected from 
were anesthetized, 
in the study

were

ea.

the stimulus of the Mark II 
.-sted to simulate the total 

fields.

'.1
it age 

s in the electrical fields. The 
water conductivities from 100 to 

maximum voltage output rxatential. 
used to measure voltage gradients 

e live red uniform, pulsated, rectangular 
150 volts at 0.8 ampere; frequencies of 

ration of 83 ms or 30 pulses per second 
cycle.

to

Z3

1

.'i 1 
with

1, •

electrica
ty cycle. Desired voltage gradients 
fields were achieved when electrodes

were conducted t'? oosarve responses of larvae subjected 
tLmuii of ‘:he Mark II units. In the first, two marked ammocetes were 

The containers restricted 
Ten cages 

c^ar/ae

Tv>o exoeriments
to the
placed in each of 20 cylindrical plastit
lateral movement, but allowed larvae to burrow into the substrate.
were placed in 15 cm (6 inches) of
were allowed 16 hours to acclimate.
lated with the units and observed for 30
A total of 80 lao/ae were tested, 
of the stimu! i in 
30 second

In the

: mesh cages.

water
T'-en,

-J ave

Lh r\- a 
he four series of test 

jCd (range, 67- 1 :
I

first, two marked ammocete

’.nd 10 in 30 cm (12 inches).
larvae within each cage were stiinu- 

econds. The test was then repeated, 
w’ergence during the first 10 seconds 
••eraged 78b (raruje, 67-89%) and after
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The second experiment was designed to simulate a more natural setting for 
, Marked larvae were confined temporarily in similar cages 

The number of ammocetes placed in each site varied from 16 to 
After 16 hours, an

the test specimens, 
at five sites.
60.
area of 9.3m 
units.
introduced at a site, the stimulus time was 15 minutes, 
were tested.

Marked larvae were confined temporarily in similar cages

The cages were removed after the larvae had burrowed. After 16 hours, an 
(100 sq.ft.) around each site was electrofished with the Mark II2

The exposure time was 30 seconds/larvae, i.e., if 30 larvae had been
__ ----------- . A total of 165 larvae

An average of 69% (range, 50-85%) of the larvae were recovered.

The recovery rate for all marked larvae in all tests combined was 74%. 
Ihis value is probably biased towards a lower rate because of larval dispersal. 
Seme larvae likely moved frexn the test sites, however, at least 85% were 
recovered in seme tests in both of the experiments.
not simulate actual stream surveys, observations suggested that the Mark II 
electroshockers are effective in most shallow streams in the U^Jer Peninsula. 
These data were supported by a comparison of length-frequency histograms derived 
frem survey and chemical treatment collections from the study area of the Fishdam 
River in 1985.

however, at least 85% 
Although the studies did

LAKE HURON

Larval Assessment

Seventy-nine streams of Lake Huron were surveyed to assess larval 
lamprey populations, 
treated later and the others are scheduled for treatment, 
posttreatment surveys revealed few residual sea lampreys in 16 streams and 
moderate numbers in 1, the Carp River. The 1985 year class was recovered from 
12 of 23 north shore tributaries that are monitored annually (Table 12). This 
represents the first increase for several years, and is likely a reflection of 
increased lamprey activity in the St. Marys River.

sea
Pretreatment surveys were completed on 15 streams; 6 were 

Reestablishment and

in 1, the Carp River.

Few sea lampreys were recovered from two of three offshore areas examined 
in 1985. Three larvae were found off the Carp River and apparently the last 
chemical treatment significantly reduced the larval abundance in the lentic 
area. Two sea lampreys were taken from 17 plots in the navigation channel off 
the Cheboygan River, one larva was collected 1.1 km (0.7 miles) from the break­
wall.

Sea lampreysEvaluation of barrier dams continued in two streams in 1985.
did not surmount the barrier in the East Au Gres River. Modifications of the 
Dow Chemical Company dam in 1984 in the Tittabawassee River, a tributary in the 
Saginaw River system, allowed sea lampreys access to the upper watershed and 
sea lampreys were found in two tributaries, the Chippewa and Big Salt Rivers. 
An unusually large number of young-of-the-year sea lampreys was found in the 
Chippewa River and sea lampreys were* detected for the first time in the Rig 
Salt River.
nearly tenfold over 1983, and the length of stream infested tripled.

In the Chippewa River, the catch per unit of effort increased

Surveys to assess sea lamprey populations in the St. Marys River continued 
in 1985. ____  __ .. ------- . ’ • ' ■
lampreys were collected.

A total of 1,375 larval (32-162 nro) and 19 recently transformed sea

n 1^4 (
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sites in the lower St. Marys River downstream of the compensating 
surveyed with electrofishing gear in 1963 were reexamined with 

backpack shockers in 1985. A total of 178 larval lampreys were collected at 10 
of the 14 sites, including 66 sea lampreys (32—162 mn). Although the catch 
per unit of effort for all species of larvae was similar for both years (14.7

Fourteen
□3tGS that WGfG J- - - - -  —J - --
backpack shockers in 1985. A total of 178 larval lampreys were collected at 10 
of the 14 sites, including 66 sea lampreys (32-162 nrn).
ner unit or eiiuiL tut an otA:viv, v.- - - - - - - - - - - - - -
larvae/hour in 1963 vs. 15.5 larvae/hour in 1985), the number for sea Icumpreys 

ronsiderablv (0.4 larvae/hour in 1963 vs. 6 larvae/hour in 1985).increased considerably (0.4 larvae/hour in

Fifty 0.2-ha (0.5 acre) sites in the St. Marys River were surveyed with 
Bayer 73 granules to define further the abundance and lateral distribution of 
anmocetes. Sites included 2 areas in the harbor between the Edison Power Plant 
and Sugar Island; 17 areas in the channels formed by the mainland and Steere 
and unnamed islands #1, #2, and #3; and 31 locations in Lake Nicolet (Fig. 3).

J

Sea lamprey larvae were collected frcm 34 of the 50 sites examined. 
Seventeen larvae (60-120 mm) were collected from one of the sites in the harbor
area.
874 larval (32-162 mm) and 18 recently transformed lampreys.
produced more large (>120 ram) ammocetes (111) than in all other sites in the 
river (7 larvae) in 1985. Lake ?4icolet was surveyed to study lateral distribu­
tion of larvae; 18 of the 31 sites yielded a total of 418 larvae (40-138 ran) 
and 1 recently transformed lamprey (148 ram). Larvae were collected frcm six 
shoreline areas of Sugar Island frcm Bale de Wasai downstream to Shingle Bay 
(Fig. 3).
of the shipping lane.
Sugar Island and the shipping Ian

were

Fifteen of the 17 sites examined in the channels yielded a total of 
These channels

Lak'

The population appears to be concentrated along the eastern Iropoff 
ilso scattered between the shipping lane and 
and mainland shore.

Larvae are

Chemical Treatment

completed on nine streams (Table 13, 
(1,536 cfs). The Big Salt River, tributary 
treated for the first time and few ammocetes 
abundant in the three tributaries of the 

other

on 
cfs).

Chemical treatments were 
with a combin'd flow of 45 raVs 
of the Saginaw River system, was 
were collected. Aramocete were abundant in the three tributaries 
Cheboygan River, moderate in the Rifle and Trout rivers, and low in tl 
streams.

!=■ ig. 4)

A few fish were killed during treatments of Mill Creek, 
Trout, and Big Salt rivers.

and the Rifle,

Spawning-phase Sea Lampreys

Assessment traps were operated in si.x tributaries of Lake Huron (Table 14, 
Fig. 4), and a stratified tagging and recovery system was used to estimate the 
population in three of the streams. The catch in the Cheboygan River decreased 
by 7,644 lampreys, but largely was a result of high water levels that delayed 
placement and hindered operation of assessment traps. An estimated 40,469 sea 
lampreys were present in the spawning run 
compared with an estimate of 25,863 in 1984.
St. Marys rivers increased by 349 and 1,741, respectively, 
taken in 1934. r ’ 
in the Ocqueoc (13,065) and St. Marys (23,852) rivers.

Marys River was a

assessment traps.
in the spawning run of the Cheboygan River in 1985, 

The catch frofn the Occjueoc and 
, over the number 

Estimates also '.'?ere made of the total number of spawning adults 
The estimate of the 

total population of sea lampreys in the St. Marys River was a joint project 
conducted in cooperation with the Sea Loinprey Control Centre of Canada.
placed in the East Au Gres, Tittabawassee , _ _ _
time in 1935 caught 680, 10, and 0 lamuru'/s, respectively.

St.
Traps

i, and Chippewa rivers for the first
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Parasitic-phase Sea Lampreys

A total of 1,365 sea lampreys were collected by commercial fishermen in 
Fishermen from statistical 

area) contributed 1,173 sea 
A total of 431 parasitic-phase

Lake Huron (Table 6), compared with 1,265 in 1984. 
district MH-1 (CeTour-Rogers City, Michigan, 
lampreys in 1985, compared with 1,067 in 1984. 
sea lampreys were captured by two state-licensed fishermen in the estuary of 
the St. Marys River (Drummond Island, Michigan, area of MH-1) frcm May 15 to 
August 15, indicating a high abundance of sea lampreys in this area. The 
number of sea lampreys collected by commercial fishermen in statistical district 
MH-2 (Alpena, Michigan, area) decreased from 151 in 1984 to 108 in 1985. 
lampreys collected in MH-4 (Tawas City-Bay Port, Michigan, area) increased frcm 
47 in 1984 to 83 in 1985.

City, 1,173

indicating a high abundance o£ sea lampreys in this

Sea

Spawning year was determined for the 1,365 parasitic-phase sea lampreys 
collected by the conmercial fisheries; 55 would have spawned in 1985 and 1,310 
in 1986 (Table 6). 
were captured in trap nets set for lake whitefish.

Most (996) of the sea lampreys that would spawn in 1986

Sport fishermen of Lake Huron captured 2,000 parasitic-phase sea lampreys 
(233 from charter and 1,767 from noncharter fishermen) in 1985 (Table 6). Many 
of the lampreys were collected in five of the six statistical districts, but 
twice as many were taken in MH-3 (323, Black River to Au Sable Point area) than 
any other district.

ea lampreys and lamprey marks on fish was 
Far more lampreys were 

Fresh

Information on occurrence of 
reported by 55 charter captains (Tables 7 and 8). 
observed on chinook salmon than on lake trout (6.7/100 vs. 1.3/100). 
wounds were less common on chinook saLmon than lake trout during the sprirxj 
(10.7/100 vs. 13.8/100), but more abundant on saLmon in the summer (20.4/100 
vs. 11.4/100). 
a comparison, 
the statistical districts of the lake. Parasitic lampreys appear to 
significantly more abundant in Lake Huron than Lakes Superior and Michigan.

Insufficient data were collected on lake trout in fall for 
The rates of these indices of abundance varied little throughout 

districts of the lake. Parasitic lampreys appear to be

LAKE ERIE

Larval Assessment

Surveys to assess populations of larval sea lampreys in preparation for
Sea

Larvae were abundant in Cattaraugus and
chemical treatment in 1986 were conducted in 16 tributaries of Lake Erie, 
lampreys were present in 10 streams.
Conneaut creeks; medium in Halfway Brook, Crooked and Raccoon creeks, and the 
Grand River; and few in Cayuga (a tributary of the Buffalo River), Canadaway, 
Delaware, and Wheeler creeks, 
recovered—30 from Conneaut Creek, 
Creek, and 5 from the Grand River.
from Cattaraugus, Conneaut, and Canadaway creeks.

A total of 65 recently transformed larvae were
19 from Raccoon Creek, 11 from Crooked 

The 1985 year class of larvae was collected

24 9
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Sea lamprey larvae were 
Creek and Halfway Brook.

found for the first time in two New York streams, 
Cayuga Creek appeared polluted when sur^/eyed 

■ . A total of three
class (31-36 mm) were taken from 14 locations in 

■ ■ quality should enhance larval survival, 
'ins moderate numbers of sea and American Brook lamprey larvae.

Cayuga 
in 1- - 
larvae limited to one year 
1935 and contiiiued improvements in water 
Halfway Brook contat..^- - - - - - - - - - - - - - - -

1981; however, the water quality has been rapidly improving.

with a few
Both streams contain many American 

Larval and spawning habitat are present throughout most of 
In Canadaway Creek, larval habitat is quite sparse except in 

■■ ■ , Beaver Creek, that also contains sea lamprey
L^prey production is limited in both drainages by wide fluctuations

Delaware and Canadaway creeks are 
lampreys mostly in the lower reaches.

short drainages in New York

sea
brook lampreys.
Celaware Creek, 
the estuary and in a tributary, 
larvae. 1 . . _
in -vater levels.

b'

Cattaraugus Creek is the largest contributor of sea lamprey.s to Lake Erie 
in .New York, about 120 km (75 miles) of mainstream and tributaries are infested. 
Scarcity of larval habitat limits survival of anmocetes in most of the upper 
river; however, both the estuary and ns'. \ 
larval habitat and larvae. 
Lake Erie, 
ireek supports a significant larval population.

attaraugus Creek has three

wly formed harbor area contain some 
Larvae are also scattered outside the breakwalls in 

infested tributaries, but only Clear

1

Crooked and 
an estim:*’.? 

.-'rocked 
so a lamore
- c

1

side of Lake - 
main

areRaccoon creeks 
summer flow of 0.6 

and 16 m (10 miles) of

elatively small Pennsylvania 
■ s (20 cfs).

? streams,
-^'3 (20 cfs). About 2B km (13 miles) 

raccoon Creek are inhabited by larval

•.'■n, sea la-^prey protluceris the largest, kn.’en, sea lamprey prculucer on the U.S. 
Larval infestation i.ncludes about 160 km (100 miles) of the 

tributaries.
flows through

•.t of the drainage is in Pennsylvania. Larval habitat is abundant 
.’r.ti section and more lajnpreys were taken there (639 larvae; 

.han in the Ohio section where bedrock is the predominant substrate.
rcity of habitat in the lower river, sampling at 10 sites in 

larvae (25-175 nri)

-..li­

lower one- 
'•hio anc '-.ha r 

the Penp.i/ 
20-175 -m.) 
opspite the 
1'^35 yielded 25"

in

•c. another 43 km (30 rn 11.531
-t.'iri of the main stream..

the ^-fest Branch and it 
alyaut 43 km (30 miles), 

•ennsylvania. 
lain preys were the re

ar".
lower river, sampling at
24 recently transformed sea lampreys. i

T)ae Grand River and Wheeler
The Gran: 

strean

tributaries to Lake Erie in Ohio, also 
'iver contains moderate numbers of sea 

and limited primarily by the paucity o£ 
. Pedrock is prevalent throughout most of the infested drainage, 
fr-om the mouth upstream a;x?ut 43 km (30 miles) to a barrier dam.

.roiuce sea lamprey larvae, 
lampreys confined to the main 
Inr.-al habitat 
which exter
Larval and trans 

main stream.
a sparse sea 
throughout th.e system.

1

reek

r-ed sea lampreys were collected from 8 of 13 sites throughout 
eler Creek, a short coastal stream near Geneva, contains 

nprey population, but larval American brook lampreys are numerous

5ea lanprey lam/ae were not found 
In the Chagrin

Ln

Lake Erie tributaries. In the Chagrin '’iver, 
wpre captured d.uring spawning migrations in 1934 and 1935.

the Chagrin River and five smaller 
however, several hundred adults

(

1)
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Spawning-phase Sea Lampreys

A total of 2,383 sea lampreys were captured in three tributaries of Lake 
Erie in 1985 (Table 15, Fig. 5), an increase of 1,373 over the number taken in 
1984 (1,010). The increase was largest in Cattaraugus Creek (625 to 1,732), but 
this may have been due in part to decreased trap efficiency in 1984; one of two 
turbines of the powerhouse was in operation in 1984, but both were generating 
in 1985. The average length and weight of sea lampreys was slightly less than 
for lampreys taken in 1984, and the percentage of males also decreased (61% to 
52%).

lake ONTARIO

Larval Assessment

streama

Surveys of Lake Ontario streams in 1985 included tributaries of the Oswego 
River system (Fish and Big Bay creeks and the Seneca River); the upper Niagara 
River; and Irondequoit Creek, a stream with no history of larval lamprey 
production.

'.ore population in Oneida Itake. 
recovered from two tributaries of Fish 
:al sea lampreys (43 larvae, 71-158 mn)

T’?ese larvae were apparently

1

Fish Creek was surveyed to monitor larval populations reestablished since 
the 1984 treatment and to assess an offshore population in Oneida lhake. Larvae 
from the 1984 and 1985 year classes wer 
Creek, the Little and Mad river' 
were also collected from the lower Mac River.
the result of sublethal concentrations of lamprici !e in backwater areas during 
the 1984 treatment, but their numbers O not warrant re-treatment. A total of 
12 larvae (53-155 mm) were recovered froo five of oix Q.2-ha (0.5-acre) sites 
in Oneida Lake off the mouth of Fish 
Presently, the lentic population does not appear to be

1 -v

'.’reek examined with granular Bayer 73. 
a serious problem.

Representatives of the 1984 yea 
collected from one site examined in

class and 
ay Creek.

one residual larva were
R

Bayer 73. One sea lamprey larva (54 mm) was 
14 0.2-ha (0.5-acre) sites scattered tr 
River.
contains sea lamprey larvae.
harbor larval sea lampreys were reexamined, 
were collected from two locations in C 
class (25 larvae.

The Seneca River and three of its tributaries was surveyed with granular 
One sea lamprey larva (54 mm) was collected during surveys of 

cughout 48 km (30 miles) of the Seneca 
The larva was recovered near the confluence of Carpenter Brook, which 

Three tributaries of the Seneca River known to 
A total of 55 larvae (35-105 mm) 

nter Brook. Larvae of the 1984 year 
class (25 larvae, 37-55 mm) were collected from a site that in 1981 and 1983 
yielded samples of three year classes, suggesting mortality of older animals, 
anall populations of larvae were collected from Crane and Cold Spring brooks, 

tributaries is still 
The most probable sources of spawning-phase adults are Cayuga and

The source of larvae in these three Seneca River 
unknown. _ _ _ _ _  c-- - - - - - - - - - - - - . - .
Seneca lakes, which would involve downstream migration, or Lake Ontario, which 
would require circumvention of seven i 
Seneca rivers. i . _

parasitic-phase sea lampreys in the main 
river system.

_  ■ ' 1 dams and eight locks in the Oswego and 
A third possibility, but less likely one, is the existence of 

channel taf the Seneca-Oneida-Oswego
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lamprey larvae were found in Irondequoit Creek, 
'^proving water quality and resurging 
expectations of larval production.

No sea although re 
steelhead populations have ra

ts of 
our

U.S. Corp of Engineer personnel reported observing several hundred 1

lar/ae during dredging in October in the upper Niagara River near Grand Island, 
'-o larvae were collected for identification; however, a photograph was taken qF 

t appears to be a recently transformed American brook lamprey.na

Spawning-phase Sea Lampreys

A total of 466 adult sea lampreys were captured in assessment 
in six tributaries of Lake Ontario in 1985 (Table 16, Fig. 5), a declin 
-.ne number taken in 1984 (602). 
'/alley. Catfish, and Grindstone creeks an 
Little Salmon River, 
caught one sea lamprey, 
in 1984. Most lampreys were males (627), 
'ampling began in 1978.

fished 
e fren 

Numbers of sea lampreys declined in Sterling 
d increased in Sterling Creek and ths 

A trap placed at an old mill dam on South Sandv Creek 
Lampreys were slightly smaller in 1985 than those taken 

a characteristic prevalent .sines

Parasitic-phase Sea Lampreys

traos

Information on the occurrence of lampreys in the charter sport fi 
eived from o-aa captain in Oswego, New 'Fork (statistical district 

•rxemned fish and observed 10 feeding lampreys (1.3 lampreys per 
.f which 8 were cn lake trout and 2 were on bro-wn trout, 

collected 17 la-spreys and reported 
.Ash, n = 1,326', in 1934.

3

1 ■ ■

S SUPERIOR,

Treatment

••/as

an lake trout and 2 were 
a

The sani 
similar incidence (1.3 1

■■'.ICHIG.aN, HURON, AND ONTL^IO

rtects on Nontarget Organisms

Short-term tests—Routine monitoring 
■ ? nontarget organisms in streams continued 
:'.e Silver River (Lake Suoerior) , Ford

rev 3

rater
0- mo

of the 
in 1985. 

(Lake Superior), Ford, Sturgeon, 
g and Rifle rivers (Lake Huron).

effects
Test

of apolioat ions 
c onode rod

T"'-l 
we r e 

and Platte
-As in previc

A total of 20h

in
•ers (Lak<^ 
years, tee

__ _ fi.sh (II
-pecies) were tested and only 5 died. Organisns of 42 invertebrate genera
.able 13) ^vere tested in six streams. Organisms that appeared to be a'^tecteh

'.reatment ini.luded Ephemeropterans (Baetis, Pseudocloeon, Epecrus, Hexagenia, 
Litobrancha} , irichopterans (Chimarra, Dolophilodes, and Glossosoma) , -and a
■• (Mayflies, especially Baetidae, which died as they emerged 

were not counted in mortality

River
■Achigan), and 

tmpricide had little effect on fish (Table 17).
Organisms of 42 inv'

Organisms that appeared to

1
u ia

tebrat 
be

’Lpteran (Simulium). (
trom the nymphal stage while confined underwater

mates. )

The snail size or scarcity of 
-^.suitable for use in caged tests, 
'onmunities further.

size or species of invertebrates

invertebrate drift

Sfame species of invertebrates make then 
To assess treatment effect!! on invertebrate 

"latte, 
sample?-

was collected from the
arp (Ncrth Branch), and Rifle (Houghton Creek) rivers, 
ave net been processed.

As ye t,
Silve'-, 

thi ?se
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rone-term tests—Spring and fall samples of Hexagenia were collected from 
the Wh 1 tv fish River on Lake Michigan to determine recovery of this species fron 
th^ 19 3 3 lampricide application. Random samples (three from each of 10 silt 
laeds at
Ekman dr 'dge. The number of Hexagenia increased from 2.7 to 4.0 nymphs per lift 
in the East Branch of the Whitefish River fron May to September, but remained 
about the same in Scott Creek (1.4 vs. 1.1 nymphs per lift), a Whitefish River 
tributary, 
never 
stop upstream movement of adult lampreys.

lampricide application.
1 control and treated area; total of 60 samples) were collected with an 
.je.1

The East Branch will be treated in 1986, but Scott Creek should 
ain require treatment because of the barrier dam constructed in 1982 to

Index sites of invertebrate communities were established in treated and 
control sections of the Brule, Whitefish, and Sturgeon (Cheboygan County, MT) 
rivers, 
net and sampling will be repeated each spring and fall. ' 
t';pes of tests will be used to refine treatment scheduling.

ihe first set of samples was collected in the fall of 1985 with a kick 
The results of these

Comparison of mortality of three Ephemeridae—Three genera of burrowing 
mayflies (Ephemera, Hexagenia, and Litobrancha) were studied during the 1985 
■mil treatment of the Sturgeon River (Delta County, Michigan) on Lake Michigan 
to compare results with a similar study completed in June 1982. 
^f eacn 
• 3 cm. (3.5 X 2.5 x 1.5 ft.). 
(.3

Large nymphs 
enera were collected by electrofishing and placed in cages 107 x 76 x 

The mayflies were allowed to burrow into 20 cm 
bstrate. Since Hexagenia and Ephemera were more readily avail- 

) 50 of each species were placed in cages at four locations to 
t an untreated control area; 25 Litobrancha were placed in each, 

treated sites and a control site.

of 
r "7 a 2 C t' 
tr'd and c

7 I '

L'?(i

•■?X2

Few of the Ephemera 
appeared to be more susceptible to the lampricide than 
two were tested together in a tributary of the Sturgeon 

However, the 12-hour EC50 as determined from 
treatment was similar; 4.7 mg/L of TFM for Hexagenia and 4.5 

The 12-hour LC50 determined for Ephemera was considerably 
These results are similar to findings in 1982.

■■■ artality :f the three mayflies varied (Table 18). _ _
latobrencha appeared to be more susceptible to the lampricide

", i a whe n 
■ * 3

:ha
the

a teen Mile Creek, 
y luring 
r Citobrancha.

a

~iu/C f ______________
higher, 3.4 mg/L of TFM. similar to findings

provi-cc. 
?n invi

h Creek (Lake Ontario)—The initial treatment of Fish Creek in 1984 
an opportunity to gain valuable information on effects of lampricides 

tebrates in a stream that had never been treated. Invertebrate drift 
collected on the day before, during, and after treatment of the Mad 
d Cobb Brook (tributaries of Fish Creek) were identified, enumerated, 

Riffle samples from these streams have been sorted an’
21 ver 
and analyzed in 1985. 
enumerat-M, but analysis is incomplete.

Of 92 organisms 
collected in samples, 7 appeared to be most sensitive to the TFM application and. 
t'-e drift including: Oligochaeta (earthworms). BranchiobdeHida (a leech-like 
cormensal of crayfish). Hydracarina (water mites), Dolophilodes, Leucotrichia_, 
and dchotrichia (caddisflies) and Hexatona (cranefly). _ By total number of 
organ isi"S 
drift.

incrsassd for scxne organisms during the treatment.

Oligochaeta (earthworms). BranchiobdeHida (a leech-like

‘(caddisflies) and Hexatona (cranefly). By total number of 
~he samples, these invertebrates ccmprised 3% of pretreatment

By total number

n

in
during treatment, and 39% after treatment.
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Table 1. Summary of chemical treatments 
Lakes in 1985.■at

Lake

Number 
of 

treatments

Dischaoje at 
mouth

'S f Vs

in streams of the

TFM-^
Act. Ingr. 

kg lbs

Flayer "3 
pcivder 

Act. legr 
kg les

Superior 16 29.0 1,024 5,931 13,073 0 0

Michigan 18 114.7 4,052 19,699 43,425 77 i~0

Huron 9 45.0 1,536 14,392 31,729 18 38

Total 43 188.7 6,562 40,022 88,227 95

^Includes 1,070 bars (222 kg, 491 lbs A.I.^.

Table 2. and biological c 
in ,

b’uTbe r 
in assessment trass

c na r ac te r i 31 i c s 
33 tributaries

adult sea lampre/‘j 
the Great Lakes i-? (

Lake

Number
of Total

streams caotured
Number 
sampled

-ercent 
males

‘■'lean length (mm) 
'•’ale F’Cmales

'•'.ean ' 
Males

I'-ht 3 
-'emails

Superior 10 1,637 1/062 38 429 422

i-acnigan 13 15,4^1 J ,-Pl ol 490 491 253

:ron 6 18,-a 3 3,6^8 51 480 431 2 30 2-5

arie 3 ■> -) 1,943 52 507 507 2’ 3 2'^
1

Ontario 6 466 311 62 48'3 480 26^ .)
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Tributaries of Lake Superior with reestablished populations 
an

Table 3.
of sea lampreys, and the maximum number collected per hour with 

electric shocker.

[B indicates the presence of a year class recovered with Bayer 73.]

Stream

Date of 
last 

treatment 1982 1983 1984 1985

Waiska River 
Pendills Creek 
Naomikong Creek 
Galloway Creek 
Tahquamenon River 
Betsy River
Little Two Hearted River 
Tvo Hearted River 
Sable Creek 
Sullivans Creek 
Beaver Lake Outlet 
Miners River 
Anna River 
Five Mile Creek 
Carp River 
Iron River 
Pine River 
Huron River 
Sturgeon River 
Traverse River 
Little Gratiot River 
Misery River 
East Sleeping River 
Firesteel River 
Potato River 
Cranberry River 
Black River 
Montreal River 
Bad River 
Brule River 
Middle River 
Amnicon River 
Nemadji River

o

10/27/82 
9/20/82 
7/23/63 
7/12/83 
7/7/83 
9/17/82 
8/5/83 
8/6/83 
10/5/84 
10/16/75 
9/11/79 
6/29/82 
5/18/65 
8/5/81 
7/20/63 
6/29/83 
9/27/72 
9/6/84 
8/23/82 
7/23/82 
8/6/72 
6/29/85 
7/17/85 
7/1/85 
9/23/80 
6/17/82 
8/8/81 
7/12/75 
8/1/84 
9/3/83 
5/26/84 
5/29/84 
9/2/82

0

3
3
1
0
0

3

42
0

7
71

B
B

Total number of streams in 
which year class was collected 9

1
179

5
51

3
46

2
18

11
21

0
0
2

58
0

168

96
4

21
3
2
6

90
40

25
4

37 
0 
0
0

18 
0

16
13

0
2
1

48
3

30
40

4
3

0
0

13
196 

0

78
160

1

5
24

B 
0

35
53

0
0

8

22

66
50
18
24

18

14
44

7
0
6

16
68

2
62

0
0

108
34
32
40

8

23
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Table 4. Details on the application oE lam.pricides to streams of Lake Superior, 1985. )

[Number in parentheses corresponds to location o£ stream, in Figure 1.]

Discharge at 
mouth

Stream Date m Vs f 3/s

TFM^
Act. Ingr.
kg 1^

Stream 
treated 

'<m miles
J

Misery River (4)
Firesteel River (2)
Ontonagon River (1)
East Sleeping River (3)
Salmon Trout River (9) 

(Marquette County)
Sand River (13)
AuTrain River (14)

Au Train River (lower;
Buck Bay Creek 
Cole Creek

Furnace Creek (15)
Little Garlic River (111
Ravine River (8)
Slate River (7)
Silver River (6)
Harlow Creek (12) 

Bismark Creek
Falls River (5)
Big Garlic River (10) 
Sucker River (16)

June 29 
July 1 
July 11 
July 17 
July 26

July 29

25
26
27

Aug. 22 
Aug.
Aug.
Aug.
Sept. 19
Sept. 20 
Sept. 20 
Sect. 20

Sept. 21
Sept. 23
Sept. 25
Oct. 30

Total

^Includes 346 TFM bar

0.7
1.1

17.6
0.1
0.9

25
40

620
5

32

249
299

3,639
60

190

548
660

8,133
132
418

22.6
27.4

241.9
3.2

1] .3

14
17

150
2
1

0.2

3.0 
0.3 
0.1
0.3 
0.1
'J • J. 
0.1 
0.6

0.1
1.1
0.5
2. 1

29.0

(^2 159 lbs A. I.)

6 30 66 1. n 1

105
12 

5 
□
4
3
3

■'i'l 
_ )

679

5'9
30
00

41
20
10
60

1,496 
110
66
88
91
44
22

132

i.<3
3.2
1.6
8. I
4.8

q

3
2
1
5
3
1
4

2
40
1 J

D

10
9 0
75

309

22
198
165
682

1.6
1.6
8.1
9.7

1
1
5 
fi

5'

1,024 5,931 13,073 374.1 232

oiled in lour s r
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Table 5. Number and biological characteristics of adult sea lampreys captured 
in assessment traps in tributaries of Lake Superior, 1985.

[Letter in parentheses corresponds to location of stream in Figure 1.]

Number
Stream

Number Number Percent Mean length (ran) 
captured sampled males Males Females

Mean weight (g) 
Males Females

t. Louis River (A) 0

iddle River (B) 215 215 24 419 414 161 165

ad River (C)

White River 1 1 0 411 168

ron River (D) 20 18 39 402 428 152 185

ig Garlic River (E) 17 15 40 401 410 175 190

ock River (F) 938 867 35 421 421 168 174

iners River (G) 20 20 35 401 415 147 158

ucker River (H) 23 23 22 463 418 207 225

etsy River (I) 43 43 40 412 424 161 176

ahquamenon River (J) 360 360 55 447 436 193 189

3tal or average 1,637 1,562 38 429 422 175 176
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Table 6, Number of parasitic-phase sea lampreys collected in commercial and sport fisheri 
in 1985, and year lampreys would have spawned.

Lake 
Superior 
district

Spawning year 
Conmercial 
fishery 

1985 1986

LakeSport 
fishery Michigan

1986 district

?L:a',ming year 
Commercial
fishery

1985 1986

Sport 
fishery

1986

Lake
Huron 

district

Spawning yeaF"'
Coninercial ~ 
fishery 

1985 1986

Spor 
fishe: 

1986

M-1 6 MM-1 "7 78 MH-1 21 1,152 161

M-2 2 1 3 >ff4-2 MH-2 8 100 318

M-3 2 1 ■1-3 25 39 1 MH-3 823

Wis. 52 20 12 MM-4 9 MH-4 26 57 317

MS-1 MM-5 42 I^IH-S 365

'•IS-2 10 MM-6 183 MH-6 1 16

:5- 15 10 4 MM-^ 15 50

-o

Total

apara
in

91

5

5

173

)

1 i7-l-3

-2

LM-3

7.M-4

?’-l-5

v; 1-6

Ill.

Ind.

13

32

10 26

1 16 4

55

31

19

142

120

26

13

16

i

I

1

s 
$

1,310 2,000 $ 
$

----------------- $
' ^-‘^llscted throughout the year from commercial f isherwen,’
.--.a spawned in either the present or succeeding year may "J

, , Those lampreys ^.aken in the sroort fishery are collected primarily^
. only lampreys that would have spawned the following year are present. ,

82 46 112 194 720 55

1 tic-phase sea lampreys <
fere, lampreys that '/?ould have 

ttund in the catch.
tne sijmm.er

sraort fishery are collected primarily 
- - - - - - - wing year are present. , 

'•ais

25 8
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Table 7. Incidence of sea lampreys, and number of lake trout and chinook 
salmon^ taken by 235 captains in the charter boat fishery, 1985.

[Incidence of sea lampreys is the number of lampreys attached 
per 100 fish; includes lampreys that were brought in the boat 
and those that were observed but dropped off the fish.]

Lake 
and 

district*^

Incidence on lake trout 
Sea lampreys 
per 100 trout

Number of 
trout

Incidence on chinook salmon 
Sea lampreys 

per 100 salmon
Number of 

salmon

Superior 
M-1 
M-2 
M-3 
Wis.
MS-3 
MS-4

0.1
0.7
0.0
0.3
1.4
0.4

1,153
458

8
656
71

225

0.0
0.0

0.0

25.0

All districts 0.3 2,571 0.6

93
4

64

4

167

Michigan 
MM-3 
MM-4 
MM-5 
MM-6 
MM-7 
MM-8 
WM-1 
VM-3 
'aM-4 
^aM-5 
WM-6 
Ill.
Ind.

0.4
0.3
0.6
0.5
0.0
0.2
0.0
0.0
0.2
0.9
0.2
0.0
0.4

497
126 
545
763
509

2,447
59

5
1,247

220
1,475

227 
285

0.0
0.0
0.7
0.3
0.4
0.3

0.0
0.1
0.7
0.2
0.1
0.0

All districts 0.3 8,405 0.4

111
75 

1,911 
3,140 
1,843 
4,155

260
1,148
1,807

435
917
202

16,004

Huron
MH-1 
MH-2 
MH-3 
MH-4
MH-5 
MH-6

2.0
2.0
1.3
1.2
6.7
0.0

99
195 

2,217 
1,131

15 
3

4.3
7.8
7.0
4.5

10.6
4.8

797
516

1,590
465
659
273

All districts 1.3 3,660 6.7 4,300

^Lake trout and chinook salmon are the primary target species of the 
charter fishery of the I'pper Great Lakes.

^Data were not obtained from districts MS-1, MS-2, MM 1, MM 2, and 2.
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Table 8. Number of sea lamprey wounds per 100 lake trout or Chinook salmon, and number 
fish (in parentheses) taken by 235 captains in the charter boat fishery, 1985.a

[Vfounds are the marks of Type A, Stages I-III; spring is before July 1, 
summer is July 1 to September 1, and fall is after September 1.]

Lake 
and 

district^ Spring

_________ Sea lamprey wounds per 100 fish_________  
Lake trout____________ ________________ Chinook salmon

Summer Fall Sprinc Sumner ‘Fall Spring Fall

Superior 
M-1 
M-2 
M-3 
wis.
MS-3 
MS-4

0.0 (165)
5.3 (102)
0.0 (8)
8.5 (222)

20.0 (10)
3.8 (131)

1.5 (835)
7.9 (338)

0.0 (153)
0.0 (18)

0.0 (20)
0.0 (1)

0.0 (57) 
0.0 (3)

0.0 (16)

All districts 5.0 (638)

6.7 (270)
7.1 (42)
3.9 (156)

3.0 (164)
5.2 (19)
4.5 (22)

0.0 (19) 0.0 (36) 0.0 (9)

25.0 (4)

4.1 (1,641) 1.9 (376) 2.2 (44) 0.0 (96) 0.0 (25)

Michigan 
MM-3 
MM-4 
MM-5 
.‘■W-6 
MM-7 
MM-8 
WM-1 
kM-3 
W4-4 
'■,^1— 5 
1^-6 
Ill.
Ind.

3.0 (299)
1.1 (88)
^.4 (336)
1.3 (432)
4.5 (199)
6.4 (1,634)
3.4 (57)

10.8 (437) 
n.O (159) 
3.9 (791)

12.3 (57)
27.8 (36)

4.7 (193) 
0.0 (38)
2.4 (209)
3.0 (328)
3.6 (305)
3.3 (756) 
0.0 (2) 
0.0 (4)

11.0 (807)
9.6 (52)
3.6 (657)
3.1 (170)
2.8 (249)

0.0 (5)

0.0 (3)
0.0 (5)
5.3 (57)

0.0 (1)
0.0 (3)
0.0 (9)
0.0 (27)

All districts 6.2 (4,527) 5.1 (3,768) 2.7 (110)

0.0 (2)
0.7 (138)
0.3 (955)
0.6 (341)
1.3 (2,303)

1.1 (92)
0.0 (59)
1.1 (1,718)
0.7 (2,081)
0.7 (1,398)
0.7 (1,564)

0.0 (18)
0.0 (14)
0.0 (55)
0.0 (104)
1.9 (104)
0.3 (288)

5.4 (202)
1.0 (789)
3.2 (218) 
0.9 (223) 
0.0 (94)

0.0 (234)
4.6 (936)
1.0 (723)
0.6 (176)
0.0 (640)
0.0 (72)

0.0 (26)
0.0 (10)

1.0 (295)
0.0 (41)
1.9 (54) ■
0.0 (36) :

1.2 (5,266) 1.1 (9,693) 0.6 (1,04;.'

Huron
MH-1
MH-2
MH-3
MH-4
MH-5
MH-6

4.9 (41)
23.9 (46)
12.3 (1,067)
17.3 (332)
25.0 (8)
0.0 (1)

12.1 (58)
17.0 (147)
11.7 (1,137)
9.9 (799)

28.6 (7)
0.0 (2)

0.0 (2)
0.0 (13)

6.1 (33)
8.3 (132)
5.5 (145)

13.1 (260)
12.6 (470)
9.1 (186)

10.6 (488)
32.2 (335)
17.9 (892)
21.3 (155)
41.6 (113)
25.4 (71)

i 
f11.6 (276)

14.3 (49)
20.4 ( 553) '
34.0 ( 50) 2
22.4 (76)
25.0 (16)

J)
ij

All districts 13.8 (1,495) 11.4 (2,150) 0.0 J15) 10.7 (1,226) 20.4 (2,054) 18.6 (bM":^
tt

aj- •

Opper Great Lakes.
on sport fishing for the

^Ceta

bake t.out and species of the charter fishery o£ tl»

species after August 15 in many areas of Mir'lninnm and HurOH

- not obtained from districts

are the primary target species of the charter fishery of the 
the fall because of a closun 

— in many areas of Lakes Michigan and Huron

MS-1, MS-2, MM-1, MM-2, and WM-2.
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Tributaries o£ the north and west shores of Lake MichiganTable 9. ' _ _ _ _ _ _ _ _ _ _
with reestablished populations of sea lampreys, and the maximum 

number collected per hour with an electric shocker.

[B indicates the presence of a year class recovered with Bayer 73.]

Stream

Date of 
last 

treatment 1982 1983 1984 1985

Creek

Brevort River 
Paquin Creek 
Hog Island Creek 
Black River 
Millecoguins River 
Crow River 
Swan Creek 
Milakokia River 
Marblehead Creek 
teadhorse Creek 
Parent Creek 
Poodle Pet-
Valentine Creek 
Hock Creek 
Vhitefish River 
Rapid River 
teys River 
Portage Creek 
Bark River 
Cedar River 
Bailey Creek 
Beattie Creek 
-Menominee River 
Hibbards Creek 
Vhitefish Bay Creek 
Door County #23 Creek 
East Twin River

5/6/82
6/8/78
7/8/82 
5/10/82
6/9/85
5/9/76 
7/10/61
10/16/82
6/13/81
6/28/77
5/20/83
9/4/75
6/26/77
5/7/81
6/4/83 
10/21/84
9/3/82
6/5/83
6/3/83 
9/28/82 
8/18/77
8/19/77
8/21/77
5/13/79
4/22/63 
5/11/79
7/9/82

1
1
4
1

4
0

0
0

0
0
0

0
1
B
5

54
0
0

Total number of streams in 
which year class was collected 9

28
6

30
17

0
1
1

12

0
0

77
0
0
0
0
0
0

93

0
0
0

50
0

10
B

77
0
9
1

12

0
76
48

6
3
0
0
0
2

328

3
2
8

65 
20
21

B 
31
11

0
1

19

2
2

32
56
24

0
0

33
2

24
26
12

6
0
9
6 
0
0
0

15
0
7
0

0
5
0

16
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Table 10. Details on the application of lampricides to streams of Lake Michigan, 1985

[Number in parentheses corresponds to location of stream in Figure 2.]

Discharge at 
mouth

Stream Date mVs

TFM^
Act. Ingr. 
kg Ite

Bayer 73 
powder 

Act. Ingr. 
Jsa lbs

Stream 
treaty 

tan tnile^

Trail Creek (18) 
St. Joseph River (17)

Paw Paw River
Blue Creek

Millecoquin River (9) 
Black River (15) 
Brandywine Creek (16) 
Kalamazoo River (14)

Bear Creek
Sand Creek

Elk Lake Outlet (12) 
Platte River (13)

Middle section
Lower section
Upper section 

Peshtigo River (1) 
Bull.log Creek (8) 
Manistique River (7) 
Ford River (2)

Lower section 
Horton Creek (11) 
Sturgeon River (3) 
Carp Lake River (10) 
Little Fishdan River (6) 
Ogontz River (4) 
Big Fishdam River (5)

May 19

June 2
June 17
June 9
June 14
June 28

June 29
June 29
July 11

July 15
July 26
July 29
July 30
Aug. 9
Aug. 12

Sept. 9 
Sept. 12 
Oct. 5 
Oct. 11 
Oct. 19 
Oct. 20 
Oct. 22

Total

1.8 63 519 1,144 0 0 33.9 21

12.5 
0.8 
3.0 
2.4 
0.1

0.2
0.1

12.2

4.3
4.3
4.7

18.1
<0.1
24.1

11.3
0.6

10.2
1.7
0.4
0.8
1.1

440
30

105
85

3

8
2

430

153
153
165
640

1
850

400
20

360
60
14
30
40

114.7 4,052

3,433
230

1,038
519
10

80
10

1,397

758
689
868

2,405
20

2,116

3,074
140

1,536
419

53
56

329

19,699

7,568
506

2,289
1,144

22

176
22

3,080

1,672
1,518 
1,914 
5,302

44 
4,664

6,776
308

3,386
924
117
123
726

43,425

14 
0
0
0
0

32
0
0
0
0

48.4
12.9
29.0
40.3
6.5

30
8

18
25

4

0
0
0

0
0
0

12.9
3.2
1.6

8
2
1

4
3
3

35
0

18

8
7
7

77
0

39

1.6
4.8

16.1
16.1
1.6
1.6

1
3-

10 
10"

1
1:

0
0
0
0
0
0
0

0
0 
0
0 
0
0 
0

56.5
1.6

35 4 
1

201.6 125;
19.4
6.5

19.4
37.1

12
4."

12
23 <

77 170 572.6 355

^Includes 235 TFH bars (48 kg, 107 lbs A.I.) applied in five streams.

■J
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Table 11. Numloer and biological characteristics of adult sea lampreys captured 
in assessment Iraps in tributaries of Lake Michigan, 1985.

[Letter in parentheses corresponds to location o£ stream in Figure 2.]

Stream
NumberNumber 

captured sampled
Percent 
males

Mean length (nm) 
Males Females

Mean weight (g)
Males Females

st Shore

Fox River (A) 0

Peshtigo River (B) 332 332 60 507 517 262 289

Mencminee River (C) 500 486 55 504 495 262 262

Cedar River (D) 13 78 474 456 229 184

Ford River (E) 100 486 163

9

1 1

Days River (F\ 0

Manistique River (0) 13,291 2,946 50 491 491 235 250

Brevort River (K) 71 509 225 3207 7

ist Shore

Carp Lake River (I) 208 94 54 453 466 195 217

Jordan River (J)

Deer Creek 115 115 45 483 490 246 268

Boardman River (K) 124 112 42 498 492 252 252

Betsie River (L) 474 469 49 474 474 231 242

St. Joseph River (M) 406 400 48 483 493 246 259

)tal or average 15,471 4,971 51 490 491 240 253

2.G3
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Tributaries of the north shore of LakeTable 12.
reestablished populations of sea lampreys, and 

number collected per hour with an electric

Huron with 
a maximum 
;ocker.s

Stream

Date of 
last 

treatment 1982 1933 1-34 1935

Charlotte River 10/22/81 0 0 0 9

Little Munuscong River 6/14/85

Munuscong River 5/22/82 34 11 53

Carlton Creek 6/10/77 14 19

0

9

0 3

Albany Creek 10/24/84

Trout Creek 5/13/84

5 3

0

Beavertail Creek 6/23/81 20 -0

Ceville Creek 5/12/78 i4

Hessel Creek 5/28/79 <7

Nunns Creek 10/19/82 <£:

Pine River 6/2/85 12

Carp River 5/19/85 132

21

3

3

9

f

)

2

*4

Total number of streams in 
which year class was collected

J

3 2} 12

’6!
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ible 13. Details on the application of lampricides to streams of Lake Huron, 1985.

[Number in parentheses corresponds to location of stream in Figure 4.1

Discharge at 
mouth

tream Late mVs f 3/s

TFM^
Act. Ingr. 
kg

Bayer 73 
powder 

Act. Lngr.
lbs

Stream 
treated 

km miles

Creek (9) May 3 0.1 2 30 60 0 0 3.2 2

River (3) May 19 8.5 300 1,520 3,350 0 0 153.1 98

River (2) June 2 7.1 250 1,848 4,074 0 0 161.3 100

le Munuscong R. (1) June 14 0.4 14 130 287 0 0 32. 3 20

e River (7) Aug. 9 7.4 260 3,929 8,662 12 26 193.5 120

oygan River (4J.

urgeon River Sept. 14 5.9 210 2,006 4,422 0 0 69.4 43

iple River Sept. 17 3.7 130 659 1,452 0 0 16.1 10

geon River Sept. 28 3.5 125 1,367 3,014 o 12 43.5 27

leoc River (5) Oct. 13 3.7 130 828 1,826 0 0 6.5 4

It River (6) Oct. 15 0.3 10 339 748 0 0 8.1 5

.naw River (8)

.g Salt River^ Oct. 27 4.4 155 1,736 3,828 0 0 40.3 25

11 45.0 1,586 14,392 31,729 18 38 732.3 454

:ludes 489 TFM bars (102 kg, 225 lbs A.L.) applied in four streams.

■tial treatment.

a65
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Table 14. Numiaer and oiolcgical 
in assessment tra^^o

•;nar
n

Ct eristics of adult sea lampreys captured 
tributaries of Lak Huron, 1985.

[Letter in parentheses corresr ■sncls bo location of stream in Figure 4.]

Stream
Humber 

captured sum d
Percent 
males

length (irm) Mean weight (g) 
„ P—cl-s Males Females

Hean __ _ _ _ _ _ _ _ _
Hales Females

St. Marys River (A) 
Cheboygan River (3) 
Ocqueoc River (C) 
East Au Gres River (D) 
Tittabawassee River (L) 
Chippewa River (F)

3,428
9,972
4,693

680
10 

0

4 n

5'3
>

6 3 
51 
42 
33
50

490
479
474
461
421

494
482
477
469
490

249
228
218
191
165

264
238
226
206
271

,1

Total or average 13,783 T8 51 480 481 230 236

Table 15. Number and 
in assessment traps

ological characteristic 
trihutnrieu

ns of adult sea lampreys captured 
s of Lake Erie, 1985.

[Letter in paren;neses orre lc< ti 'n .'f stream in Figure 5.]

stream
Humcer 

caotured

T )-

'^■■aias1

s^ length (mm) Mean v^eight (g) 
Ges Females Males FemalesFemales

Chagrin 
Grand Ri 
Cattaraugus C

an
495

1,732 1

' -1

■ 1 508

509
514
505

259
266
276

275
282
278

Total o a' 2,383 507 507 273 2i<i

Table 1-. ~l-er
' ass

mid biologic:
IS •'ent traps i i

1 rar I-

er
of adult sea lampreys captured 
Lake Ontario, 1985.

r ’
t - in aarenT .ese" .-I - 1 a t n of stream in Figure 5.]

Stream
'.imbe r 
ztured

nt
0 I

J I'C 
-"ales

Hear length (mm) 
Hales Females

Mean weight (gj 
Males Females_

Sterling Creek 'A; 
Sterling Valley Cr. 
Catfish Cr^ek (C) 
Little Salmen Ri
Grindstone Creek (E) 
South Sandy Creek (8)

er ( '7)

85
253

0
52
7 0

1

487 478 269 2f>1

;3
;2

483
5 30

482
505

263
320

236
308

Total :r av-~>rage 406 488 480 269 265

200
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Table 17. Number of fish caged before lampricide application, and number live
after treatment, 1985.

Lake Michigan

Species of fish

Ford River 
Number 

Caged Live

Platte River 
Number

Caged Live

Carp River 
(No. Rr.)

Number
Caged Live

Lake Huron
Rifle River 

 (Houghton Cr.)
Number

Caged Live

Coho salmon 13 13 1 1

Chinook salmon 11

Brook trout 1 1

Brown trout 15 15

Rainbow trout 23 21

Central mudminnow 10 10 6 6

Brassy minnow

Blacknose dace 10

2 2

9

Creek chub 13 11

Longnose dace 10 10

Northern hogsucker 10 10

Brook stickleback 10 10

Smallmouth bass 3 8

Fantail darter 9 8

Johnny darter 99

Log perch 1 1

Mottled sculpin 7

Sculpin sp. 7 7 43 43

26 1



'lalila 18. Nn'iilx-'t’ ( )1 iiiVi'i l(‘i)r‘ales caijmi hi'biri? 1 v^iiiipt i ( ■ i I 11 ‘ a; )i> 1 i Cal i cn , and nmiiber live after tr<‘dtjnent, 1985.

'I'tjxon

lake Su^x^rior Uake Michigan

ro 
cn 
oo

I deci )[)lefci
Nctnour idae

Prostola
Per hxl idae

Isoperla
Ephemeroptera

Baetidae
Baetis
Centropti lurn
Pseudocloeon 

1)1 igoneuri idae
Lsonychia 

lleptagen i idae
H{'>eorus
Stenacron
Stenoncina

I phenieri? L I idai?
I-.I )1 lepi. 'L'cl la

I't i 1.' jry L11 idae 
'I'r icorythales

Caen idae
Brachycercus

Baetiscidae
Baetisea

L.eptophlebi idae
P,ir.n 1 eplop,h loin c 

1 >1 ,t a nan 10 i 11 n ‘
111( .i!ii. mt In m

Silver River
NumLxjr _

I a vi-Cagtxl

3

5

10

8

10

10

1

1

10

8

10

0

1'0 rd River
Niiml ler

(Vigcil I .i Vv?

Sturgeon River
VjiLmber 

h )l?< I( Live

Platte River 
Number

Caged L,ive

Carp River 
(No. Br.)

Number
Caged

2

17

13
3
8

10

/

1

1

' J

7 9 9 20
2
5 3 3

11) 10 10

10
2
'1

1

1

'll

10

20

10 10

20

Lake Huron____________
Rifle River 

(Houghton Cr.) 
Number

CagedLive Live

1

17

18 16 16

7

10

Lo

18

10 9

I ■ ■' ■! I i



1 i II ) L< •

Taxon

Lake Superior r>Like Michigan

bJ 
CTi 
CO

Silver River 
Number 

(Jaged r.i vt'

Eord River 
___ Number 
Cat J d r.iv.

Sturgeon River 
Numlx^r

Caget i L.ive

Platte River 
Number

Caged Live

Carp River 
(No. Br.)

Number
Caged

Lake Huron
Pitle River 

(Houghton Cr.) 
Number

CagedLive Live

H[jhoinoroptera (<.■<)nl i nue< 1)
Epheiner idae

Ephemera

Hexagonia

Li tobrancha

Trichi iptera 
phi lo[xitamidao 

(Tdmarra 
l)f )lophi Icxles

Polycentroi x'xl idat? 
Noureclipsis

Hydropsychidae 
Ceratopsyche 
Cheuma topsyc he 
Hydropsyche

Glossosonat idae 
Glossosoma

Brachycentridae 
Brachycentrus

[dinnei)h i I idao 
Neophylax 
t-ycnopsyche

Heli copsych idao 
Holicopsyche

L7

2

5

8

10

I

2

1

10

10

1
8

K

0
1

350

40
36 

^49 
350

48
50 

0 25 
<125

50
44
38
34
40
29

9
7
4
2

24 23

0
1

2
0

1 0
10 0

10 10

14

19

3

19

20 12 17 0

1 0
10

9
1 0

2 1

( eoiit- 1 iiiH 'ii)

I



Table IH. Continued.

Taxon

Coleoptera
Psephen idae 

Psephenus 
Ectopria 

10 in idae
()[)t ioservus ( 1 a rvae) 
(Jptioset vus (.iduI r ) 
Stenelmis (larvae) 
Stenelmis (adult)

bO Diptera
Ti[)ul idae 

.‘Xntoclia
Hexatcxna
Pilaria

Siiiiu I i iijae
Simulium

Athericifiae
At herix

lso{xx.1a
/Xsellus

Gastro£)oda
Physidae

Physa
Ancylidae

Ferrissia
Viviparidae

CampeIona

o

Lake Superior Lake Michigan

Silver River
Number

Caged Live

Ford River 
Nunber

Caged Live

Sturgeon River Platte River
Number___

LiveCaged
Number

Caged Live

Carp River
(No. Br.)

Number
Caged

Lake Huron________
Rifle River 

(Houghton Cr.)
Number

CagedLive Live

9
1

8
1

<)
10

2
1
4
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10

9
9

(J 
1 
0

9

10

1
10

9
10

0
10

8
10

10 10 10 10

o

17

20

9

20

10 10

19 8

9 8

10 10

^Eighteen Mile Creek, a tributary of the Sturgeon River.
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Figure 2.

lampricides (numerals;
Location of streams tributary of Lake Michigan treated with 
lampricides (numerals; see Table 10 for names of streams), 
and of streams where assessment traps were fished (letters; 
see Table 11 for names of streams) in 1985.
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Figure 4. Location of streams tributary of Lake Huron treated with lampricides (numerals; 
see Table 13 for names of streams), and of streams where assessment traps were 
fished (letters; see Table 14 for names of streams) in 1985.of s treams)
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William E. Daugherf/, Field Superv'isor

Marquette Biological Station

Computer Section:

Chemical Control:

Harry H. Moore, .Supervisor

Harold A. Purvis, Supervisor

Frederick
Gary A. Steinbach, Treatment Super/isor 
James J. Dastyck
Darrian M. Davis 
Elizabeth

hahl, Treatment Su.per'7i3or

c. icG

u

David A. Johnson, Chemist

Paul C. Rugen, Survey Supervisor 
Richard L. iorolaa, Survey Suoer.’Richard L. 1 
Robert A. Kahl 
Terry J. 
[Dale 7. di 
John dJ. ?

‘ors 
1 i La 
IS

.Assessment: I onn Heinrich, 'Or

William . - 
Denn 1.3 S.
Richard J.
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<5'.’ i '.

Schuld

son
( Ludirigto-

Ludington Biological Station

Robert H. Morr.an, Station Suoer/i •sor

Chemical Control:

Dorance C. Brege, Treatment 
James A. Gabel
Hal J. Lieifers

supervisorL-

Leo J. -ullivan, Sum^ey Supervic'n 
Richard E.
Thomas E. Hamilton 
Ellie M. Koon 
Sidney B. Morkert
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