
. . 
J?r-e.sentecl at l'Rth Ameriee.n 
Wiltil.:U"e too.fe:rence. 

l'et 1u1ml.1 r•,-rt •t Ma 

Ori£Si'aal t lor'th ~:ti•an Wildlife 
Genf$J"GC• 1~· -.ml"-· 

~~ I (_d!!.,.,"""..<"\..-$Vffil 

s~ ~~ .11·· ~.~f'1f,, \ a--~.t~~ 
., ,.,,, ieport we. 12th. . ~'' 

CCH Fieh :Divi•ioDl 
E~neati- • C.M 
blatitut.e tt:11 Fisheriea 

Re:sau~h 
Dr.. J.. vu . Oen~ 
Ju'. v. o. A!Wplegate 

l.avestigati«is ot the. sea laaprey udwtaua by the ~ieh:igaa 

Departm&rl'I of C.ss.rntioa 4wing the pa&'t wo eal•n4ar y•r• tall 

iato tlr•• ~neral oe:tegorie1u (l) loeatien and fiistrilffltti::m of 

apa1rning "•• ill !iiehigan stream.s, (2) bi0logieal life ld.1Jtory- stud:ie•, 

utt C,) •• laaprey trappug oper-ation.s au thtt testing of ooae con."trel 

{1) Distribution!£. •!aw.nm, streaa«s. !!_ IU,ehi9u. .All mvento17 of 

sea lamprey spawning streams wa:.s eondueted. in 1947 and 1948 with tha 

personnel who determined it tb.e species was present wh•n reported and, 

when possible, the sbe of the run. In 1~8, s.everal special surveys 



Report, ot their presence in 16 additional streams are considered very 

reliable {Total, 108 streams). The presence of spe:wning ruus has n01f 

been demonstrated in every major W.ehigan watershed in the Lake '.Michigan 

batin, and in e'ff:fl"Y major watershefl north ot Sagi:nmr Bay in the Lake Huron. 

bad:n.. The establishmez1:t of the sea. lamprey in Lake Superior is nqw well 

-verifiect. Spawning., spent or migrating sea lampreys ha:v-e now been reeovered 

from, or observei in thJ'ee Lake Superior tributariesJ reports of their 

presence in two additional streams are con&iderad reliable. fhe species 

it now eata.bH.shecl in two large, inland Michigan lake, and certain re1.JOrtat 

received in 1948 suggest that they may be established in several additional 

inland lake•• 

(2) Life historz studies. Intens:i:ve life history studies have 

been conducted sine• Februar-1, 1947, by one tull .. time investigator assisted 

by a Vllriable number of seasonal assistants. The results of certain of 

thes& investigations will appear :in publications during the eurren'b year. 

Jr:ietly, the essential features et the lite history as determ.In.ed 

trom our etudiea are as tollowu Spaw:ning l"una of sexually mature adults 

enter streams from. the Great Lakes during the period from April to July. 

The peak of migration oeeurs during late May and early June. Little or 

no upstream migration occurs et water tempera.tu.res below 40• F. i'he 

peak ot migratory activity occurs at temperatures of 50• F. or higher. 

Sea lamprey spawning in the Ocqueoc River, Michigan, began at a temperature 

of 53• F. but peak spawning activity only occurred at temperatures ot 

58• F. or higher. It was concluded from a two year study of a spawning 

run of approximately 10,000 individuals in a river of diversified physical 

oharacteristioa that there are two essential physical requirements tor 

successful sea lam.prey spawning other than suitable water temperatures. 



the preeenee ef at lea;st s..- 81'l'dll1 gravel and SOllle ourl"ent of a unl• 

tU.NJctieae.l nature passing •mud.stentl7 ov-v the nesting d w are these 

requirem.•t•• In the alHuJnee of either or both• spawning 'MUJ nEmiJr obsel"vt1c4 

•pawning was found to be l•• tt was d•tetmined -that the adult• di.• after 

the oompl.etS.01;1. of apa.wnuig. 

Egg production varies from 24.ooo to 107,.000 eggs. the average 

aiaetemale (17.4 i,nohes) produea: an average of 62,~ eggs. liar-•• 

prod:uotia from. the re«Ws is very low,. being lesa tha.n one pff<U»..til of th• 

r•pN4u.et1ve potential of the female. 

fh.e· eggs hateh in 20-21 de.7• tmd the larvae make their way out of the 

gr&'.ftl and and. ot the nest rim and drift dovmstreant until qujet •ter ia 

zteaohe4! Here they dive and burrow into the bottom it it is of m.~ OI" 

ail't• the larval cyole,, spent in 'bur~ow$ in the:ae silt banks., evitlen"tly 

ia o~ tour ,-.v duration. During the last larval yeai". transfGrmation 

•1 begin as early as Augu111;. DEtparture fl-010. the silt 'becli and. do-metr911l'm 

mi.patio~ begin• in the last week in Octobe.P. fh:i.a d.ownstrea;a migra:tion 

be~ after the water temperature fell below 4o° :,. The initial peak of 

at leaat a tn ind:hid-uala migrate downstream. under the ice. every day 

during·the Wint81" month•• Ovrent field studies and prior oha:ervations 

indicate that t~ bulk of the downstream m.1gre.nta will come downstream . . 

-nth the first breakup of the iee in the apring. It 1a known that thia 

4Q1111&tl"eam movement of newly transformed individuale will ovei-lap the 

upetr~am. movement et aaually mature adults, 

After entrance into the lake. 1t appears from data now on hand that 

tlut actively :tee.cling• pe.rasitio phase is of approximately 17 month's 
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41d'&tien with a tn 1a4i:ri.dals apentling an acltlitio:aal 12 month• ia the 

lake befor• attaining anal atu-it,-. The growth potan:tial ciuring the 

parasitio pu.ae is nry grea:t. 

laaei on these studi••• it is oonoluied that th• lite cycle ie frOJll 

S 1/2 w 6 1/2 yea.re ia duration. 

(:,) tn2;e!!§ eeration, an4 exgerimentatioa with oontl'ol 4nie••• 

A•• lamprey weir aadtt11.p ha• been operated ia Carp Creek, l'Pee-q• 

Isle Gounl7; tor twCt years, and the ea.til"e aaa lamprey tpawaing re 

••Jt•e4 in both ,-rs. In. 1947, 1,617 sea luq,rey1 wel"e taken antl ia 

1948, 2,9'6 1acU:n4uale were vappe4. 

A u.a ancl inolinetkaoreea type downstream trap•• eonstruete4 ia 

the Carp %Ab li:ver, lmm-1: Chnm.icy', tet the capture ol d.O'W2'streaa migraata. 

~•Umnary experiment, were oont;iuotecl ia 1948 with a chute aad barrel 

t,.,. trap below thie mm tor oaptt.1Ving tpa'ffldag mgranta. 

Cwren:tl7, two th.pa are in op•ratioa d.ving the win"HI' mo:n1iha tv­

the oaptUN of n•l7 vaaeto.nte4 d.ownsveut mi.grant•• One ot these ia 

<the incl1ned-aoreea trap aentione4 jus1' previ.¢>ud7. !he other ia the 

Ooqueoo m.vw sea lamprey weir, construot•4 and e-oDq>leted by the v. s. 

Fi.ah ancl Wildlife Servioe in Septe-1,ei", 1948, Whieh is now operated a11d 

aint&ined bJ' the Kiohigan Conserva.tion Department. 

JAu-ing 1949, the three weira detailff. above will be operated.J the 

Ocqueoc River a.ncl Carp lake Ri,rer struotu.rea for both upstream and. dol1D• 

stf'eam. migl"Ute and the Carp Oreek weir tor upstream migrants only. 

It appears at the moment that the most feasible method ot attempting 

con:trol ot the sea lamprey ia by t~pping the spawning runs. Weirs ant 

tl'&p• it propfl'lJ oonatr\lcted and accoi-4•4 continual attendance and 

mainteunoe will capture e:n:Ure spawning r••• BOW8ver, the cost ot 



; # 

eonstruetion and of operation ov•r a seven year period is exeessively 

high. It remains to be demonstrated it the cost of a prope.m of weir 

and trap construction and operation tor the destruction ot spawning 

populations is justified in view of t}Ht value of the fisheries involved 

and the uncertainty of their e:tfeetivenese in creating a measurable 

improvement in the :fishery for th• species most atteoted by the Ha 

lampreys. 

Extensive tests with electrical shocking devieas demonstrated 

tlua:t although very effetrtive for :making scientific eolleotions of larnl 

lampreys, their utility as a control device for destroying the larT&e 

in 'their beds ns negligible and highly i.mpraotical. All dredging and 

screening teehlliques attemptri were likewise impractical tor large scale 

practice. 

Experiments with an organic poison,. rotenone,. tor killing the 

larvae whiia in the stream were entirely negative. 

Careful stud.y ot extensive sea lamprey spawning grounds indicate 

that de~truotion of th• nests and spawning redds during the spawning 

season by meehanioal. de~ces would be 1net:f'eotive, it not impossible 

to perform. 

Poisoning ot spawning populations has not bten attempted and is 

not reeol!'linended es it would be necessary to render a stream lethal to 

all fish life for a four month period at the expense of the spawning 

activities of many food and game fishes. 

Plans for l2!£. 
In addition to the operation of the three sea lam.prey weirs,. as 

previously mentioned,. further studies will be made of certain aspects 



of th• lite h!:rtory ot the species. these stwUes Will be particulal"ly 

coneemed with the possibility of sea lam.prays spawning in the Gr-0at 

Lakes proper and with the tatt:t of migrants blocked from stream ,spawning 

ground.a by bfluier d.ama. tagging experiment, are to be undertaken to 

determine distribution and growth. during tbe pe.raaitio phase and t• 

v(!rify age data now base4 on periodie sampling. An experiment on the · 

feeding habits and growth of sea lamprey-s held in large aquaria is now 

Vernon e. Applegate 
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