Y

Origifili Am. Fish. Society
cos: "FisH Division &

Janvary 28,197 Fducation-Came

Raport E’o’ 1086 D. S. }Shetter
Ve Co Abplegate

<EE> A brief history of ﬁ&a‘éaa lemprey problen

in Hichigan watersV

:Institute for Fisheries Research

‘$'Qantrihutibn frou the Institute for Figheries Regearch

Tevid 8. Shetter
Hichigan Department of Conservation

Lewiston, dishigan

Abgtract

The sea lamprey, Fetromyxon marinus, usualiy spends almost all
of ite adult life in the ocean, entering fresh-water stresms only
to spawn, Since 1921 it hes spresd into the Grost Lakes snd ceriain
large inland lskes where it has boeome sufficienbly adapted to spend
its sdult life, It aﬂt@rs:stra&ma to spawn, between April and August,
in specimlly prepared nests in gravel riffles. The adults die sfter
spawning, Within 3 weeks %he viable egge hateh into the larwal or
amoeoete stage. The amma$¢at@a are frees«living in the stream for
L5 years, when they become mdult by undergoing a metamorphosis, move
down into large lakes or the ees, and spend the balance of their
Gefuyear total 1ife spen as paresites, sucking the blood end juices
of fish.

In 1921 the sse lumprey was taken in western lake Hrie. By
1930 it 'ad epreared in the St, Clair River and by 1056 hed been
found in Leke lichigean nesr M¥ilwaulkee, Recent reports of its oseure

renge in lake Superior have not beon oconfirmed by actwal specimens.
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Conmercial fishermen of the Great Lakes have complained of inw
creasing damage to their catch by sea lampreys, especially in the
northern halves of Lakes Huron and Michigan, In interviews with
Michigan conservation officers during the summer of 1946, commercial
fishermen reported that an sverage of roughly aneethird of their
catch wes demaged, and that agmetimés every fish in a given haul
wouwld bear sem lamprey soars, Lake trout were most heavily vietim-
ized but whitefish, suckers, yellow pike-perch, yellew perch, and
earp also showed signs of attack sccording to these reports.

In 194k and 1945 a weir was operated on the Ocgquecs River in
northesstern Michigen throughout heavy spewning runs, Although the
weir traps did not eateh a2ll lampreys in the runs because of faulty
construction, in the first year 3,366 and in the second L,5608 lampreys
were caught and killed., It was estimated that 90 or more perceant of
the migrants were sea iamyreys. |

It is shown that attempts to irap and destroy all lamprey spawn-
ing runs would be very expensive and, to be effective, would have to
be prosecuted vigorously and simultansously by all states and provinces ‘
bordering the Great Lakes,

Practically, complete eradication of the sea lamprey from the
Great Lekes appsars impossibls, The trapping method, however, might
result in significant reduction in sea lamprey abundance and should

be tested further.

Introduction

The sea lampreys (Petromyzon marinus), like the smelt (Osmerus

%}, originally existed during their eadult life only in marine
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watersg, and returned to Ireshewater streams to reproduces That they
are & very adapitable form is demonstrated by their present distribue
tion in several inlend lakes in Hew York State and Miehigan, and in

all the Creat Lakesyo

&

Although reported from Lake Superior, no specimens taken in the Lake

Superior drainage have been examined and positively idemtified,

The sea lampreys of the smaller inland lakes are considered by
Hubbs and Pope {1937} to be a dwarf form of the marine species, as they
geldom exceed 15 inches in total length when mature, OGage (1393) pave
total length measurements of mature ocean-run lampreys from Hassachusetvis
which averaged about 26 inches, whereas the "lake®” form studied by him in
Wew York averaged 12.6 inches, WMichigan speeimens of the sea lamprey
renge in size from 12.5\inchss to 30.0 inches, and individusls as large
as L0 inches in total length have been reported by commercial fishermen.
#With the exception of the size differences noted, it appears that the
form now present in all the waters mentioned is one and the same.

Previous workers (Hubbs and Lagler, 1941} have publishsed taxonamic
keys which aid in separsting the sea lemprey from the four other species
of lampreys present in Miechigan waters., The life hisbory of the "lake"
form of the sea lamprey has been minutely described by Gage {1893%-1928),
The adult portion of the sea lamprey's life eyecle, during whieh it is
perasitic on almost any species of fish available to it, has drawm
attention to this primitive vertebrate since 1875.

This paper contains a brief account of the life eycle of the sea

lamprey, the known history of its spread into liichigan waters,
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gbaervations on eertain spswning.rnns in Michigen streams and a dise
cussion of control measures attempted, as well ms the results of
interviews by conservation officers with commercial fishermen. The
implieations of control and eradication procedures suggestved by

interested parties are also discussed.

: Life history

The important details of the 1ife history of the ses lamprey in
Michigan are as follows:

1, The mture adults migrate into running water between April
and August, The peak of the spawning run occurs after the water
temperature resches 50* F,, usually in late May and early dune,

2. The eoggs are laid in specially-prepared nests on gravel or
rubble riffles in from 4 to %6 inches of water.

3« After spewning is completed, the adulis diééi

~ézThis point still seems to be held in some doubt by various researchers

and numerous commercial fishermen, However, the evidence on the matter,

as presented by Gage (1928, pp. 169171} strongly supports the con-

clusion that the adult sea lamprey dies after spawning is completed.

On June 26, 1945, after spawning had passed its peak on the Ocquece

River about half (52 of 107) of the sea lampreys seen were dead or

dying. Many were in an advanced state of decomposition, and were lodged

on the pool edges out of the ocurrent. Others had been omught on overw

hanging branches, and some were barely able to wriggle fram the author's

grasp. |




L. Within 3 weeks, the viable eggs develop into larval lampreys
called amnocoetes. The ammocoeste stage of the ses lamprey corres-
ponds rcughly to the tadpele stage of the frog or toad, which differs
greatly from the adult stage in morphclagical structﬁra and mode of
life,

5« The ammocoetes live for L4 to 5 years in sand and mud banks in
the vieinity (usually slightly downstream) of the spawning site.
During this pefiod they are not parasitie.

6., When a length of 6-8 inches has been attained, a metamorphosis
eocurs, The immeture sea lamprey bvakes on morphological charescters
which fit it for parasitie life, ineluding horny teeth, a rasping
tongue, and functional antie-cosgulante-secreting buceal glands. It
remking in the sand and mud bavks during this transformetion,

7+ After mebamorphosis is completed, the transformed sea lame
proys migrate into the larger inlend lakes er the (reat Lakes., Here
their food consists entirely of the blood (and to a small extent the
flesh) of fishes. Their parasitic life is thought by Gage (1928) te
last from 1«1/2 to 3-1/2 years. On reaching maturity the adults return
to flowing streams to reproduce and die, Although the evidence given
in the literature is of an indirect nature, it appears that the life
oycle 1s no less than 5 years and possibly as long as 8 years in
duration.

The parasitic portion of the life cycle has caused great concera
in recent years, particularly since the sem lempreys have incremsed in
Lakes Huron and Michigan, and more and more of the choice marketable

apocies of Ureat lLakes fish are found scarred, wounded, or dead. This
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large perasite attaches itself to the chosen host fish at any con-
venient point on the fish's body, ubilising the oralvsueking disc.
The horny cireumoral teeth aid in penetrating the scales, and the
finely~toothed tongue soon drills a hole in the flesh, If a ilcsd
vessal is not found immediately, the pesitlon of the oral disc can
be ghifted without losing its hold wvntil bleooed is found, Once the
bleod flow is started the seoretion of the buceal glaands prevents
ococagulation. The parssite will hold to the fish uanbtil Jdeath of
the host or satiation of the lamprey ocowrs. OGage {1928 p. 185)
makes the following statements, based on axperimentb'with aéa lampreys
{the dwarfed New York Stete form) end bullheads in confinement:
#eesessnif the fish was relatively large, the lamprey does not usually
k11l i%, bubt if the fish is small, the lamprey may kill it, Several
examples with large and with small fish showed this over and over.®
From these experiments he concluded also that about 1 meal
every 36 days was the ususl rate of feeding, and that the sea lamprey
(of the sizes he studied) teook about 1 ocunce of blood per feeding.
The end résults on fish which have suffered sea lamprey attacks
run the gamut from completely healed, scalsd-over socars about the
size of a quarter (Fig. 1) which are rather inconspicuous, %o spsci-
mens whish have been observed with as high as nine fresh, livid
wounds, some of them through the entire flesh of the body wall. Fish
ettacked shortly before being osptured in the nets of commercial

fishermen are usually paler than undamaged specimens in the same cateh,

Spread of the sea lamprey into lfichizan waters
Provious to 1921, the sea lamprey had penetrated only as far

as Lake Ontario, where it had existed as the dwarfed form already



Figure l.ewSea lampreys, and lake trout showing characteristie

healed soar., (Photo by Michigan Department of Conservation)
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mentioned. In that year, Dymond (1922) reported the capture of
speeimens of the sea lsmprey at Merlin, Ontario, in central Lake

Erié)d’. The spread thereafter was as follows: 1927, near VWest

b

N As B, Crewe also captured a zpecimen in the same year and at the

same locelity according to Gage (1928)

Bigter Igland '(OEborn, Wickliff snd Trautman, 19%30}); 1927, near |
S#ndasky, American shore (Hubbs and Brown, 1929); 1528, near Hondeau,
Canadian shore {HBubbs and Brown, 1929)3 | 1936, ‘;‘S-t. Clair River,
¥iohigan (Hubbs and Pope, 1937); 1932, Huren River, Miéhiga.n, fmm ’
spewning run (Gr-easér s 19%52); 1931;, Swan Creek, Ohio, spawning run
(Bubbs end Pope, 1937 ); 1936, 15 miles east of Milwaukee, Wisconsin
(Bubbs and Pope, 1937); Elk Rapids, Michigen, (Hubbs and Pope, 1937);
1937, Ocquece River, Hichigan (Conservetion Officer Marvin Norton's
semi-menthly report).

8ince that time the author has observed sea lamprey spawming
runs in the Clinton River (1538), the Au Gres River (104l), the
Platte Riwver (1943), the Ocquece River (19i);), and the Rifle River
(1oul). They are reported to run in great numbers in the Cheboygan
River. Other streams where the sea lampreys were reported to spawm
during the spring of 1946 were looated in 26 of the Ll Miehigm
counties bordering on Great Lakes waters. It is obvious that the "
sea lamprey has penetrated to and become well estmblished in the
Great Lakes waters of Michigan. |

Research on ses lamprey control in Hichigan
In ¥ay 1938, Conservation Officer Rarl Geff reported a run of

gpawning sea lampreys in the Clinton River, & tribubary of lake St.
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Clair in the vieinity of Yates' Cider HMill, near Rochester, Michigan.

A similar run oceurred there in 1939, Irautman and Deasgon ('.L‘;C{;B)é

f@ Treautman, Milten B., and Eilery J, Deason, 1933, Obgervations of

the spawning of the sea lamprey, (Petromyzon marinus) in the Clinton

River, Oskland and Mseomb Counties, Michigan, with suggestions for

control, {Unpublished MS).

and Deason (1959)@1&&0 ecbeervations on these runs end on the spawning

‘é’Deason, Hilary J« 1939 A second report on cbservatiocns of the sea

lamprey, Petromyson merinus, in the Clinton River, Oakland and Vaocomb

Counties; Michigan. ({Unpublished 4S),

activities: Interviews with Harry Yates of Rochester; i&ﬁ‘chigan,‘
indicated thet sea lampreys were first obsserved in that loeality in
193k, had returned yearly thereafter in slightly ineressing numbers,
end were reoported to spawn in a rather limited riffle area about &
haifumila below & dam with a L«foot heads In 1938, four specimens
captured rangsd from 1,2 inches to 17.L inchesi A search for aeggs
and amnmocoetes was unsuecessful, except that 1 egg was observed
attached to & stone in & nest where spawning took places In the
1938 report (op. oit.) five methods of manuel contrel wers suggested:
by hend, minnow seine, long«handled knife, spear, and gaff, and plans

for the construction of the last three items were given.
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Recommendations were made concerning investigation of other
possible spewning areas, and the 1539 report (op. eit.) recommended
the construction of aﬁ experimental welr in sonjunction with Mr,
Yates' water wheel as the most likely means of contrelling the Clinton
Hiver rume

In March 19k, & cooperative plan for an experimental siudy of
poesible methods for controlling the ses lampreys in the Cecqueos
River was drawn up by representstives of the Zast Presque Isle
Sportsmen’s Club, the Field Administration Division and the Fish
Division of the Michigan Department of Coneervation. The ¢lub cone
tributed materials and labor to erect a weir, while the Conservation
Department paid the salaery ef‘a weir attendant,

The weir was installed about 2-1/2 miles upstresm from Lake Huron,
Just below the outlet of Ocgueoc Lakn.» Here the river has steep banks
approximately 35 feet high. At low water the width of the river is
about 50 feet, and the depth does not exceed 2 fest, The bottom is
hard clay and rubble with & surface eonring of gravel and clam shélls.

The weir was of the conventional "double<V" type with the traps
in midouwrprent. Material for the structure, donated by the ¥ichigsn
Limestone and Chemical Company of Rogers City, consisted of used stone
goreening. These sereens were 15 feet long by 3 feet wide, and were
of 3/li~inch or leinch mesh., To form the blocking arms, these sections
wers coverlapped about 1 foot, and were supported by and wired to steel
stakes, of the type used to support snow fencing, driven firmly into
the bottom by & sledge. Irpegularities in the bottom were filled with

gravel and rubble.
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The traps proper, prefabriceted in a single unit from the used
sereening, were approximetely & by B by 3 feet, A funneletype lead-in
bsloped up from the mouth on the bottom side. In 1945, 1/«ineh mesh
hardware cloth was used to line the downsitream tloeking arms end the
entire trap, and to make an overhanging apron on these parts of the
woirs This addition wes prompted by the observation thet many small
lampreys wers able to "tail" through the 3/li-inch mesh, and that the
larger ones might "jump and fall" over the blocking arms wheﬁ the
water level was high.,

In 19hly, the weir was operated betwean May 22 and July 24 A
total of 3,%66 lampreys was destroyed es follows: sy, 2,000; June,
1,225 July, 11, Daily eateh records were not kepts The mesh size
of the blucking arms and trap was too large, the weir was over<topped
on aevsrai cconsions, and undereut at several peints. Hundreds of
spawning seas lampreys were observed to reach the spewning grounds -
below Oeguesc Falls,

In 1945, the weir wes re-installed at the sams point on April
22, and was removed from the stream on July 16, Trap records and
temperature data are more complete than for 19l However, ms in
1ghly, the weir was not 100 percent effiscient in blocking the run bee
easuse of faults inherent in its construction, The bloeking srms were
undercut because they were not sealed by sheet-piling, and high water
caused by rains of flood proportions completely overtopped the 3«foot
sostions during the periods April 2528, end liay 28«June 6. After the
last period, spawning sea lampreys ineresased very noticeably on the

riffles below Osguece Falls,
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In 1945, the traps eaught 9,511 individuals, All were upstresm
migrants except for 29 sea laméreys and 1 fainbaw trout taken,in the
downstresm trap. The total was made up of I species of lampreys, 15
species of fresh-water fish, 2 turtles and 5 wster snekes, The trap
catdhes, listed by 2.week periods except for the first period, will
be found in Table 1,

The four species of lampreys trapped were the sea lamprey

(Petromyzon merinus) and the silver lamprey (Iehthyomyzon unicuspis),

both of which are parasitie on fish in Lake Huronj the Michigan

brook 1ampray!(1ehthyaayzan fossor) and the American brook lamprey

(Entosphenus lamottenii), the latter two species being nonwparasitic,

The weir attendant, who dipped the lampreys chiefly at night and
destroyed them after passing on the game fish and rough fish, was not
able to distinguish between the species of lampreys, so the exach
numbers of each speciss present cannct be stated, Observations on
the spevning beds, howsver, indlcated that 90 pereent or higher of
the run was couposed of ses lampreys. & total of },608 lampreys was
trapped and destroyed.

The speseies of fish and ths numbers of sach taken in the traps

were a8 followss Cormon sucker (Gatostumus_g. sommersonnii), 1,5553

redhorse (foxostoms aureolum), 6493 rainbow trout (Salmo pgairdnerii

irideus), 10; brook trout (Salvelinus f, fontinalis), 33 yellow pike.

perch (Stizostedion v, vitreum), 63 northern pike (Esox lucius), 1;

yellow perch fingerlings (Peros flavescens), 1,586; smallmouth bass

{(sieropterus 4. dolomieu), 250; common shiner (Wotropis aornutus

frontalis, 857; carp {Cyprinus carpio), 173 dogfish (Amia calva), 2;



Table l.--Trap cateh at the Ocqueoc Weir, season of 1945.

B

Figures in parentheses show numbers of individuals taken
in downstream traps, The peak run for each species is shown in italics.

Duration of period o o
| April 22 Hay 1= | Hay 16= June 1= June 16- July 1= ' Size range (inches
Species April 30 May 15 May 31 June 15 dJune 30 | July 15 Totals or pounds)d
Sea lmpreyz 9 89% 2,688 | Lol - héo(as)y { - 67 (11) 4,608(29) 8 = 30 inches
Common sucker 1,196 7L T 79 21 | 11 1,555 iy « 20 inches
Red horse 509 lh_g ’ PR C sow »on e ewa 6)—!.9 » m - 20 mﬁhﬁﬁ
Rambaw trou‘b see v 2 . “s e cww 1 (1) 10(1) 18 - 30 mches
Brook trout aon 1 ey ven e ' g % cow
Walleyed pike 1 2 3 oon vos - 6 2 = 5 pounds
Northern Pike ene 1 e e swe v 1 see :
Yﬁl 1GW perch see 1 h 4] ' 11&. 22 Py .o 1'586 3 - 6 incheﬁ
Smellmouth bass 2 20 29 25 9% 8 250 Ly = 7 inches
Common shiner .se 243 50 132 2%2 Lo 837 L = 8 inches
Carp see 2 3 3 _ é 17 3 « 8 pounds
Dogfish sos sae 1 1 “aw o 2 3 - 5 pounds
Rock bass Tz} ._2‘2__ EE 6 15 3 Lih' h = 8 inches
Bullhead cee o i 29 27 50 107 5 - 10 inches
Smelt 3 P swe P e no: 3 Levw B
Creek chubs e s e 82 }_lili *ne 2p6 b. - T inches
Turtle (sp?) Y .o n see con “ne .% 2 ses
Water snake san ens e e ase 5 5 ves
Totals 1,520 3,118 3,042 870 | 1,136{18) 195(12) 9,911 (39)1

+ Only sea lampreys end rainbow trout were astually memsured. All other sizes were either estimated or not given

& Some American, Michigen brook, and silvefr-lampreya'gr‘e included in the eateh resords.



23 rock bass (Ambloplites rupestris), Lli; bullhead (sp. ?), 107; smelt

(Osmerus mordsx), 3; creek chubs (Semotilus a. atromaculatus), 226.

The identity of the turtles captured is not known; the water snakes

wore Hatrix s, sipedon.

The daily trap eatches of lampreys, the averags dmily waber tempera-
turs, the water level mrnd the asverage size of the lamprsys itrapped are
given in Teble 2. The number of lampreys moving from midnighte6 a.m.,

6 a.m,-noon, noon-6 p.m., and & p.m.-midnight of each day is listed also
for the peried May L-June 30,

It may be concluded that 95 percent or more of the migrants moved
botwesn the hours of midaight and noon; slightly more than half of the
movenent bceurred betwsen midnight and & a.m« The hours of greatest
activity were during complete darimess.

The length of mature sea lampreys in the Ucqueoe River veried from
1.1 inches to 30 inches, Highteen females taken during the first 10
days of July rangeé in size from li.l to 21,7 inches, average lenmgth 17.9
inches. Twelve males taken st the same time varied from 15.5 to 19.6
inches and averaged 17.& inches in total lenmgth, Sea lampreys inhabit-
ing the Oequeos River appear therefore to be larger than those deseribed
by Gage (1928) for jiew York State, but smeller than those commonly ruaning
from the Atlartic Ocean.

From examinations on May 19 and 20 (before the peak of the run)
and on June 15 (after the peek) of a limited number of specimsns by the
welr atiendant, the sex ratioc wes determined to be 70 percent males %o
30 percent females before the peak of the run, and 80 persent females
to 20 percent mmles after the peak had passed. It might be inferred

from this that the males run somewhat emrlier than the femmles.
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Table 2.-=Dily eatoh of sem lampreys;& and datae on water temperature and water level at

Ooqueoe weir, 1945.

migrants trapped.

Figures in parentheses indicate numbers of downsiream

' Average daily |Weter level |[Average size
Kumber of sea lampreys trapped between water tempera.| (inchee above| or size range
Hidnighte|6 S.M.»] HoOne | © pPeme Daily | ture (degrees |or below of lempreys
Date 6 a.m, Noon 6 pem.| Hidnight total | Fahrenheit) normal) (inches)
Apl'il 22 “ne “es ive ses 1 }42 ses 5 \
23 ey ‘." vH e s i 1;2 v 21{,
2}-& s wH e ohw sow e ).‘2 soy li’l
251 .ee cas 1 Lk +1h 7
26 »e8 [ 1 LR R EX 2] *ue 1&2 +12 LR N
27 ven .‘rv‘" v ves r 1.{.3 . *#10 e
28 XY R von 2L ter )-{-5 + & ad
29 XL e iss o 2 1.25 + 6 e
30 (XS » s .o e I—l— Ll-§ + 7 ses
April ' o
totals san .. Ty ans 9
i‘ﬁay 1 s n - wan e il 145 + 3 “se
2 sae ars see vae %3 Llii « 2 .o
3 ses “ew ‘e e )45 1245 + 1 20
h. “ue i1 s 51 62 l}é Hormal 21
5 51 23 P Y rr 51{- L].? Hormal sen
6 73 55 3 nan 131 50 Hormal sus
7 L3 30 L by 81 50 -1
8 56 ).&O Y see 96 }48¢5 + 6 se
9 5? }41 LR 2] awe 73 M-E * 8 eess
10 27 3% sue ves 60 L6 + 7 ven
ll 27 1? Py aa LLL{. L{é + 5 XX
12 29 17 cen s e ‘}46‘ )45 +5 see
. 13 [N ¥ ] 21 LR X 5}4 55 Ll-é + 5 o0
m 31 6 'Y Y. 1 36 Llé + 5 see
15 sua 58 25 swe 61 ’ }4-7 + h— cne
16 L3 37 oo ses 80 L8 + 5 1626
17 L7 28 “oe 75 L8 + L 2
18 52 29 LE R ] L 81 L‘B + h e ¥
19 172 )4-0 TR, v 212 51 + 3 12.}.-26
20 ‘42 - 186 ien ane 228 52 - 1 124,26
21 200 lhl ee s e 3)4-1 52 e 1 -21
22 186 71 see cor 257 58 -2 12.26
23 212 76 cos 288 56 + 2.5 12426
2l 20 105 ves oee 125 5245 + 2 wes
25 L}é 1142 LR ] LER 2 188 57 + 2 l}-(-"l?o
26 177 108 Cess ‘e 285 58 + 2 s n
27 105 186 e casn 291 59 + 5 12—26
28 163 7h 237 60.5 + 7 1Ll
29 s e sy s 0 see 62 + 9 PR
50 e res Ty v sne 6G +16 e
31 e e see en ® see se 0 60 “'}-}4 eve
kny
_totals | 1,518 1,555 30 56 3,581

(Continued on next page)
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Table 2 (Continued)

Verage daily |HAGEr Level |AVerage Size
Rumber of sse lamprsye trapped between ' fater tempera- [(inches above|or size renge
Midnightel O 8.y | NOON= | O Duite Daily [bure {degrees |or below of lampreys
Date 6 a,m, Noon £ pem. | Midnight total [Fahremheit) normal) {inehes)
June 1 “«wne see 2L “en “re &0 +10 EYY
2 sen : svw s ;o! eos 55 +10 P
3 e : wea s e caw : 50t8 + 9 .
h s e see ese e e 50 + ? s e
5 s ven “s e v hﬁ + 8 DR
6 é 63 & ® W YY) ’69 EB + 8 12‘20
7 7h 35 cus can 109 50.8 + 6 PP
8 hé 6 o we ar e 52 52;5 + h LA
9 59 a@ e ene T9 56a5 + 3 1218
10 8 i 'Y 1Y . 9 60 + 2 T
11 21 : L XY cne 2o £1 61 + 5 18
12 12 11 T ew 23 60 + h W
13 21 17 ves ‘e 38 ée + 3 20
lh 28 21 vese ses hg 62 + 3 Eh
15 lll. 28 e TE J-i-g 62 + 6 2z
16 21 20 Y o . hl 62 + 7 22
17 17 21 Y “se ) 58 63 + 8 22
18 26 21 ss e “ss b? 6& + 8 12~2h
1g 26 11 Ty e 3T 6& + 6 22
20 7 1 “ue Y 3 66 + h sy
21 17 29 sae “ew Lb 66 + 3 veu
22 6 32(8) see seon 38(8) 66 + 3 e
2-'5 i8 17(2) “es e 35(2) 56 * 3 () )
2h 17 11 cue 3(3) 31(5) 58 Hormal weeo
25 23 W(2) | «ee o 37(2) 68,5 . Hormal 22
26 15 'R 11 Y 21# 69 Hormel ses
27 lé e 11 nw 27 69 Hormel san
28 16 e 1(1) s 17(1) 70 Hormal see
29 17 e 2(2) XY 19(2} ?0 Normal ane
30 i1 e h v oo 15 ) 70 Hormal .o
June '
totals 520 399(12)| _29(3) 3(3) 951(18) |
July 1 3 ten 3(1) see - 6(1) 70 + 2 sae
o2 12 ‘oo .ee 12 6945 * 2 i
3 6 L N *en» [ X X é 71 * 2 e w
u 8 éoa ewe ees 8 71 + 2 erm
5 7(1) oy eee Ty 7(1) 71;5 + 1 B ¥ e
6 8(5) Xy cwe e 8(5) 72 ¥ormal 10.18
7 1l 'Ty} vase Y 1 72 Hormal 20
8 3 ces vse e 3 T2 Kormal 16
9 3 XX LK) eee 3 70 Normal 18
10 1l Y e e 1 68 + 2 mee
11 3 ‘e n s veou 3 68 Hormal as
12 1 s a8 see X 1 6h Yormal P
13 3(2) see sy s s 3(2) éh Hormal Y
1h 3(1) “os Eve sen 3(1} éh Normal sew
15 2(1) see 7 L “om 2(1) 65 ) ‘ﬁngRl e
July ‘
totals X *s0 sae XX 67(11):
Grand ’ ]
totals YY) ten ave e e .hbgg (29l

¢ Some American, Michigan brook, and silver lamprsys are included here,

€ From July 2-July 15, traps were checked only at midnight end noon.
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A study of the temperature data and the number of lampreys trapped
esch day reveals an inersezss in fhe run as the water temperature
approaches 50°-60° ¥, Siightly more than 5% percent of the total up-
stream migrants trapped (2,452 of 4,,579) were itaken in the period iay
19-25, when the average daily water temperatures-ranged from 51.0°-
60.5° ¥, Sem lamprsys were taken by the trap every day it wes in place
and could be examinsd, Average daily watsr temperatures ranged from a
low ef 42° b0 & high of 72° ¥, du;ing the period of operation., Figure 2
has been prepared to show more readily the relationship bebwseen water
temperature and lamprey migration inm the Oequecc River. The data are
taken from Tabis 2 |

Obsarvatiaﬁs on ‘the spawning grounds gelaw Oequeoe Falls sboub 10
wiles upstrean from the weir, in both 1okl and 1945, indicated ﬁﬁat
nUMerous matﬁfe individuals were escaping the traps and reproducing. A
part of these meture lempreys may h#ve been resident in Ocqueoc Leke
above the weir. It did appeer that the weir was fairly efficlent in

1945 until overtopped by flood waters during the periocd ey 28«June 6.

- Present effect of the sea lesmprey on the
Great Lakes fishery |
In an effort to gain more information Wﬁich might be of use in
controlling the see lamprey, the conservation officers of the Uivision
of Field Administration in the counties bordering the Great Lakes were
instiucted by the Conservation Commission at the June, 19L6 mesting to

interview commercial fishermen, and report on the following points:
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Pigure 2.--laily water temperatures and cateh of lempreys, Ocqueocs

River weir, 19L5.
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'(1) nunber of imown spewning streams; (2) percent of total fish taken
that are scarred; and (3) the effect of sears on the marketability of
the fish, |

Results of the conservation officers! interviews with eommercial
fishsfmen are sumsarized in Table 3. The ilichigan waters of the Great
Lakeg bave been divided into seven geographicel areas, énd the reports
pertaining to eamch briefly presented, including the number of repofts,
number of spawning streams reported, percentage of fish marked by lampreys,
species marked, and the effect of scars on the marketability of the fish,

If the reports are correct, the seam lamprey is now present in all
the Grest lLakes, since it was reported to spawn in at lesst 10 streams
flawing into Lake Superior. The Lake Superior localities must bs asocepted
provisionally until specimens from there ere obtained and identified.
Juéging from the conservation officers' reports, the greatest number of
spawning streams are tributaries of northern iske Huron (17) and northern
Lake #ichigen (30), Locations of the 68 reported spawning streams are
given on the map in Figure 3.

The percentage of the commercial cateh that was reported %o ve
scarred or marked by see lamprey parasitism varied consideraﬁly between
the geographical areas and within the several areas. Owing to the ex-
tremely wide variastion in range of damage reported to conservaticn officers
by commercial fishermen, & statistiocally accurate figure of the percent;_
age of fish bearing lamprey merks cannot be obtained from these data, For
example, a fisherman might report that during a given period from 10 to
100 percent of the fish in his catehes were marked, Without knowing the
nunber and percentage of marked fish in each cateh, and the total number

of catehes, one cennot be sure whether the overall average for the period
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Table 3,-«Summary of conservation officers' reports on sea lamprey spawning streams, the percentage of scarred or

Cwounded fish taken in commercial gear, and the effest of sears on marketability, for kichigan waters of

Percentage of commercial Reports on marketebility of scarred fish
Humber of Spawning |oatohes reported scarred Tomber making | Munber
‘ officers gtroams Average Spscles no report of | reporting| Number reporting
~ Lake reporting reporied Renge less than affeated loss 1 no loss some loss
 Superior 15 13 0=100 1 Lake trout 3 10 2 reported scarred fish
: diffieult to sell or
unmarketable,
Michigan 1 30 Jw100 56 Lake troub 7 6 8 reported 5 to 75 perw
(Northern Thitefish . cont loss on searrad
Half) Suckers fish,
Kiehigan 5 2 30-90 60 Lake trout ces L 1 reported most fish
(Southern = salable, half-price. far
Half) scarred flsh.
Huron é 17 0=100 50 lake trout 2 ane L repsrted _5 to 75 pers
{Northern Whitefish : cent loss on fresh,
Half) Suckers wounded fish, no loss on
tish with hoaled scars.
Huron 3 2 1 1 W&llﬁye saw. 5 SvrIEABS BB EIEBEESS IR EN O
(Baginaw . : Sucker -
Bay) Carp
Hurﬁn l}. 2 1‘*95 . 50 L&k@ ‘t;rQut 1 ‘ 3 ..'0lI‘.l"‘.‘l'l"”.'.l,‘brﬁ"t
{Southern Whitefish
Half) Yellow perch
Suckers
Erie and . 5 2 180 ) 20 Whitefish Cawe 5 R e S R R L RE
St. Clair s Carp S
, . Ungtated .
“Totels 559 &3 G-100 %1 “Teke trout 13 71 15 reported detalilied varye
Whitefish ing losses on the scarred
Suckers and wounded fish.
Winlleyes

Tsllow perch
Carp

%?Averages determined by

totalllng meximum percentages given for all spseies from all reporks.



Figure J.e-iap of Hichigan ehowing distribution of the see lamprey as
reported by employees of the Hichigean Uspartment of Consers
vetion end by commersiml fishermen, Stremms shows are thoege
where adult lanprey migrations were noted by departmental
Pisld employess. Solid cireles with arrow = gor lenprey
spawning runs verified Ly Fish Tdvision persomnel, 1932.19Lf;
open e¢ircles with arrow = gea lamprey spawning runs reportsd
by conservation officers, 1obb; solid squeres = ses lamprey
spawning sites observed by Fish Division persounel or other
teshnioal workers; eolid triengles s fishing ports or fishe
ing grounds where commercinl fishermen have reported lamprey
damsge,



a21a-

would be midwey of the range reported, or closer to the upper or lower
1inits of the range.

In the Michigan waters of Lake Superier, from 0 to 10 percent of the
lake trout were reported to be scarred, with the average less than 1 perw
sente Of the 15 reports, 10 indicated no loss in marketability of scarred
fish, 2 that searred fish were difficult to sell or unmarketable, Obw
viously, the economic loss to the Lake Superior fishermen so far has been
of minor consequence, Three reports did not discuss effects of sosrs on
sales wvalue,

In both northern lake Michigan and northern lLake Huron, from 0 to
100 percent of the lake trout were reported as searred, and up to 10 perw
sent of the whitefish end suckers, or an average of less than 50 percent.
Of 27 reports from these waters, § contained no mention of any effect on
sales, & showed that marketability was not affected by the lamprey scars,
end 12 indicated 5 to 75 percent loss on scarred fish,

In the southern portions of Lakes Michigan snd Huron, the average
percentage of commercial species marked by the sea lamprey sppearsd to
be batween 50 and 60 percent. Lake trout were the chief victims, but
whitefish, suckers snd yellow perch were mentionsd also. GSeven reports
indicated that the fishermen were suffering no loss on searrsd fish sent
to market; one reported that most of the secarred fish were being disposed
of, and that badly scarred fish sold for half-price; end one report did
not discuss marketability.

The Saginaw Bay fishery in Lake Huron is not affected by the ses
lamprey, according to reports from three conservation officers. Less
then 1 percent of yellow pikeeperch, suckers and carp taken were reported

searred,
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In Lakes Trie and St. Clair, five reports indicated that 1 %o
80 percent of the fish were secarred, with an average of 20 percent,
Whitefish and carp were {he species mentioned. Fo loss in marketability
because of scers was roporited.

The conservabion officers' reports, based on interviews with an une
stated number of commerciasl fishermen might be summerized as follows:

62 spewning streaus were reported; roughly 30 peresnt of the commercial
species were reported to be scarred or wounded fron lamprey attack; lake
trout appeared to be most heavily parasitized by the sea lamprey followsd
by the whitefish, sucker, yellow pike«perch, yellow perch, and csrpi in
some 52 perecent (31 of 59) of the reperts commereial fishermen stated
that no loss in sales value resulted from lamprey gears; 22 percent of
the reports cid not mention the subject, se it is not unressouable to
assune that there wee no loss or only light less to the fishermen who
were interviewed; and 20 percent of the reports outlined varying losses
from b %o TH pereent in welue on the lampreye-scarrsed fish.

The financial losass ere largest to fishermen eperating cut of poris
north of Saginaw Bay in Lake luron, and north of iluskegon in Lake
Hichigan. There was almost no loss reported for other regions., Zhe
amount lost depends on the severity of the wound. If it is completely
healed, the fish can bé marketed as easily as unscarred specimens. The
actual finaneisl loss also veries with the mode of selling. IF fish are
drasssd or filleted, almost all the value can be obtained, bubt it is =aeid
that if they are sold in the round, é heavy loss is taken by the shipper,
Some operators sell the lamprey-scarred fish,!if badly wounded, for the

smokedwi'ish trade.
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Before the loss to the commercial fishery cen be ascertainsd
accurately, it will be necessary to obtain numerous rescords taken at all
seasons and localities from which to determine the percentage of scarred
and unscarred fish in the catches, and to keep track of the prices ob-
teined for both searred and unscarred fish throughout the course of such

an investigation,

From the literature available, and from the limited amount of
research done in Michigan, the following fects emerge:

l. After penetrating lLeke ¥rie in the period 1921.28, the sea lame
proy inveded Lakes Huron and Michigan within the next 10 years, and the
species heecame established. From & handful of known spawning loealivies
in 1932 in Lake Erie, the reported spawning streams have increased to a
total of 68 in Michigen waters alone in 1946,

2+ Unless & weir of propsr construection is installed in streams
used for spawﬁing, numercous mature lampreys are able to pass through,
under or over the structure and to reproduce.

3+ 4About one~third of all eommerciel species in lichigen's (reat
lLakes waters may be marked with sears of varying degrees of severity,
according to fishermen's reports to conservation officers, The lake
trout is the species most severely afflicted.

L. Despite the rather high incidence of lampreyemarked fish taken
in commereial gear, reperts by the fishermen to the conservation officers
indicate that only in northern lake iHuron and northern Lake Hichigen is
there at present an eppreciable loss to the industry because of lamprey
woundss The exaet extent of the loss cannot be determined without more
sccurate and detailed data on the number of scarred fish teken and prices

receivad for ‘them,
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During the past 3 years, the commercial fishermen most affected
have demsnded that elther the State a? the Federal Govermment "do
sonetining" about the sea lawprey. House Joint &ésnlutian 366 was
dntroduced in the House of Hepresentatives In the seeond session of the
79th Congress, authorizing the U, &, Fish and Wildlife Serviece to
"investiyate and eradicate™ the sas lamprey, and slloceted s sum not
to excesd {80,000 yearly for a lO.yesxr period. This joint resclution
was passed by Congress and signed by the Presidemt.

Weny individuale haeve proposed te eliminate the sea lampreys by
trapping and destruying them on their spewning runs. One of the prie
mary purposes of the work on the Uequeoe Ziver in Presque isle County,
Hickigan wag to test thie method of eontrel which, in the light of the
expariences there in 1945, would appesr feasible if the necessary funds,
ma%wrials; and labor were granted,

The proper type of structure would be bullt on shest-piling Yo

s &nd the traps end bloeking arms would be cone

structed of no larger than 1/2-inch mesh screen. it would have to be
sufficiently wide end kigh to remain laspreyetight under the worst

flood conditions. Hnginsering estimetss of eonstruction costs slone

for a weir of this type on the Ucqueoc Hiver, where an opening 80 feet
long by b feet high must be scresned, heve been set at 5,000, Allows
snee would have to be mede also for maintenance costs as well &s for

the sxpense of attendants to kesp the traps and scereens under constent,
2lmhour observation during the peek of the run. Since 58 known lamprey
spaming streams bave been observed in iiehigen alone, costs for weir
construction, mainbenance end sttendants would attain a very high aunnuel
figure and might be largely wasted unless sinilar programs were prosecubed

vigorously by other stetes bordering the Ureat Lakes and by The Frovince
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of Untario. Even if the atbtempt were made to block all spawning streams
tribﬁtary to the Great Lakes, complets eradication of the lamgrey would
be difficult if not impésaible t0o mchieve. The possibility should not
be overlooked, however, that annual operation of weirs on the more impore
tant spawning streems might at least keep the pest under econtrol.

Further study on the life history of the sea lamprey in the Grest
lakes 1is needed., How long is its life ecyele? How much time does it
spend in the lakes proper as a parasite, and where? These are just two
of many questions to which answers are needed. Complete kmowledge of
the life history and requirements of any parasite is requisite to any
effectivﬁ control, Possibly somes unsuspected weask link in the life
cycle might bs uncovered by further investigation and might offer means
for control or eradication. Investizations should be pursued alse to
determine the possible use of the sea lamprey as food, either for humsn
or animal eonsumption. OCGage (1928) and Kerr (1926) indiocate that in
earlier days, both in the British Isles and in New England, the sea
lamprey was'regardad as a delicacy. Gage (1928) mentions also that the
ammgeoetes were a lucrative source of income to bait dealers in Hew
York Statg at one time, Collection of young and adult sea lampreys for
bielogical stﬁdy in high school and college zoology courses is not un-
remunerative aithbugh the market is limited.

It is to be regretted that the ses lamprey was able to enter the
Great Lekes and become established in these inland waters, but rather
than attempt the almost impossible task of eradication, we should

explore all possibilities to turn its presence into an economic gain,
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Summary

lf The life history of the sea lamprey is briefly outlined. Iliature
adults are anadromous, spawning chiefly in iay and June and dying shortly
thereafter. The larvaeipass Ly to 5 years in the sand, gravel and silt
banks of the spawning stresm before transforming into the parasitic stage.
After becaming fitted for a parasitic life, they live as free-swimming
adults, parasitic on fish, from 1-1/2 to 3-1/2 years before becoming
sexually mature end ready to spawn and die.

2., The sea lamprey spread into the upper Great Lekss within the
period 1921«1936, aad is firmly established in Michigan waters, probably
including lake Superior and possibly in some of the larger inland lakes.

3., The experiments of 1oLL and 1955 on the Oequeoe River in northe
eastern Kichigan involving the operation of & sea lemprey trap were
deséribﬁd. The trap failed to take a portion of the run each year because
of 1mprépérnand feulty construction. Hevertheless 3,366 lampreys were
destroyed in.19§h.and 1,608 lampreys wers caught and killed in 19i5.

L« Host of the upsitream movement (95 pereent or more) occurrsd
between the hours of midnight and noons over helf of this movement took
place between midnight and 6 a.m. The total length of the Osqueoc River
sen lampreysivﬁried from 1lh.1 inches to 30 inches. Hales appearsd to
precede the females to the spawning grounds. The peak of the run came
when the average daily water temperature ranged from 51° to &0° F,

5« Conservetion officérs of the Michigan Department of Conservation
in all counties bordering the Great Lakes gquestioned commercial fishermen
operating in their respective territories on the following points during

June snd July of 1946:



{a) Number of known spawﬁiﬁg‘runs of sea lampreys;
(b} Percent of lampreyemsrked fish in their catches and the
species of fish involvad;
(e) The effeet of scars on the marketability of the scarred fish,
The results can be summarized as followss

() Sixty-eight spawning stresms or areas werse reported;

(b) Depending on the losality fished and the species of fish

sought, froem O to 100 percent of the catch was lamprey«scarred,

Roughly 30 percent of the commercial species taken were

reported to be searred or wounded; lske troub were worse affected

followed by whitefish, suckers, yellow pike-perch and cerpj;

(e) Cormereial fishermen, except those fishing from ports in

northern Lake Michigen and northern Lake Huron, told conserva.

tion officers that they bad suffered almost no loss due to

gearring of Pish by sea lampreys, In the affected areas, the

loss was reported to wvary from 5 to 75 percent of the normal

value of the fish. Catch records listing the numbers of scarred
_ and clean fish teken in commercial gear and the prices received

for each type are needed before the finencial loss suffered by

the industry can be determined accurately, and should be cbtained

from all iypes of gear and at different seasons of the year,

6, The possibility of eradication of sea lampreys through trapping
the mature adults on their spawning runs was discussed, It was shown that
attempts to block off and trep all lamprey spawning runs would be exceed-
ingly costly. The suggestion was made that operation of traps on the more
important spawning streams might eontrol the pest, even though complete

eradicetion might prove impossible to achieve.
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7+« PFurther research on the life history and possible economic

utilization of the gea lamprey was suggested,
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