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Everyone who has eaught &« flsh carrying the wgly red sore
caused by the rasping mouth of & lamprey probebly has speculnted
on the affect of such vielous abtecks en the future of his fishing.
fiith the thought in mind that such an attack must permanently
injure the fial, then it Is matursl to blawe the disappesrwnce
of gawne und food apecies on tha lsaproys, if they are abundent
encugh to stteck many fish,

The sea lamprey (Petromyson marioys) migrates from the sea
to fresh water streams for spawning. In the many lukes whore it
has beeowe lundlocked (some imvestigators think sinee post glaciel
periods) it is generslly known ss the lske lauprey. The landlocked
form is the one injurious to fresh water fish, (Gage, 1928), elnce
the anadromoss forw ﬁenw %o fresh water only for spawning and
does not feed at that tiwe., Becwuse of the widespresd belief
that laspreys are responsible for the disappesrance of flsh, it
seenn worth while to report om the effect of Llampreys on luke
trout in & lake where they have exipted im pood numbers for many

years and appsrently are in reasonable equilibrium.



quorl think the beot lake trout fishing in New Tork
Btnt:z;: Eeneca Leke, which supports & large populution of =
raplaly growing (Royce, 1943) lake trout. And yet, parsdoxically,
thir leke with an arss of 68 square ni]l..u and 8 maxigus depth of
61E fest also supports & large lamprey pepulstien. Uege (1928)
writes thet he found lake laspreys in Seneca Luke in 1894, and in
sone years it was possible to pick up 500 in & couple of houre
while they were on their spawning migration In & triuutery stroam.
The relatlive sabundunce of lLake trout and lasmproys may be judged
from the ineidence of sttsneck. Goge (1928) noten that 34 out of
38 (90 percent) lake trout esptured in Senece Lake in 1927 bore
lazjrey sears. My data (toble 1) indicsbe that 58 out of 66

(88 peroent) mature mule lake btrout had been attecked, most of
them more than once. In fast the 66 trout aversuged 2.8 soars
each.

The opportunity to collect duta on the effect of lampray
attacks on lake trout occourred during my investigstion of the life
history of the lake trout in Mew fork Stete. In early October,
1941, the Rew York Stute Conservation Department was gill netting
large numbers of lake trout near Pesch Orchard Point in Seneca
Lake for spampn-teking. It was obvious that lumpreys wers nusercus
in the lake. There were ecare on the flsh and over 100 laspreys,
ranging from 14 to 18 inches long, were captured still attached

- %o the trout, In cooperation with the Conmervationm Departusnt,
records were obtalned of the total length, welght, and number of
lsnprey warks for each captured lake trout. Thewe data were
collacted in order to investigate the effect of lamjrey atteacks
on the lake trout.
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Sipens the lanpruy, aftor sttaching to a fish, respe its
way through the skin, drinks ite {11l of blood, and then departs
lenving a large wound to he healed, it 1# = reasonable hypothesis
that a IMioh which has been sttacked u.‘...l..% be thinner than average.
In order to test this hypothesie, the length weight relationship
vas computed for groups of the lake trout ehich were found with
differvot nuabers of Lanprey merks. The origioal data wers trans-
forwed to coamon legarithess im order to avelid the effects of curvi-
linear regression. A regression line wes fitted to the transforsed
deta for cach group, and from each regression the welght ot a
length of €9.0 centimeters (table 1) wes computed, The mean weights
for the si» groupe vary from $5.95 to 6,51 pounds, but there appears
to be Little, LI any, relstlion te the number of lamprey marke.

A eriticnl test to detearmine She pignificance of this differ-
enoe in Lhe meun weight (edjusted for differences in length)
according to the number of lamprey marks say be made by the analysis
of covariance, BSuch an analyeis has been made (table 2) following
the methods and using the seme symbols as Snedesor (1946). In thie
analysis it is possible to obtaln « vearience attributezbls to the
number of lasprsy sttaoks and apother to sampling varietion. The
F~test ip used to compars thars two scuress of vardietion (meen
squars) and, in this esse, to test the hypothesia that the dlffer-
ences in the mean welght («djusted for differences in length) of
- lake trout botwesn the groups with different mumbers of lamprey

sarke ie not greater tham would be expected from seapling varistionm,
The very ame«ll F value indicates thet this bypothesia ls true.
There is no demomstrable difference in the mesn weights of the
various groups which had dirfering nusbers of lamprey scure in

this sample.



Source
of of

Variation DF ex? Sxy Syz Squares DF Mean Square
Total 64 J120545 4348029 1.102966 ,098328 63

Sampling 59 068811 .199860 674756 094267 58 001528
Difference for test of significance .004061 5 .000812

F = ,000812 = «53 (Not significant)
001528



A preliminary sussminstion of these data, which indicated
that this sas probably the case, led to the thought that the effect
of lamprey sattucks might have become oh!;lwrod by counting all sarks.
0ld sears which might hove besn present for yeurs were counted as
wall an fresh, unhealed oneas, Thus if the 111 effects were lmwediate,
f mora eriticsl test could be made by clussifying the lake trout
sccording to the number of fresh, unhealed marks only. Since ob-
servations of fresh-versus-hesled pcars were not assde on the first
group of lake trout, a second set of denta was colleocted in whiech
enly the unhealed sores were counted (table 3).

Computation of the estimated welght at s length of 69,0
centimeters from these date shows » saximum difference of only
025 pound in the average welght, and & tesrt of significance by
the snelysis of covarlanee (table 4) shows sgein that the differ-
oncaes Ln the meun weighte are not associated with the number of
unhealed lampreay wounds.

These two tests, whleh fall to show any correlation betwesn
the incidence of lamprey attack and the sean welght adjusted for
dength, are the more wuprising when one considers that Schuck
(1942), using an identicsl method of mnalysis, found & highly
plgnificant differance in the adjusted mean weight of two groups
of trout, one group of which hud been tagged with jaw tags for a
period of from 1 to 2 years, The tagged trout were significantly
thinner thun the normal, untagged trout.




It is %o be noted slso im table 1, whore the leke trout are
tabulated according to the total number of lamprey marks, that
there 1s wan increass ip mean length sssoclsted with the number of
lamproy marks. Lake Lrout without lnnpﬁwy warke aver:ged 63.0
centimetors, with & gradusl inersase in the wean length to 76.5
centimotors for those with four leaprey merks. This le an average
incrosse in length of J.4 ceantiseters per lasprsy mark. An dnalyeis
of variance (table 5) indicates that thess differences in the mean
length are much larger than wmould be expected from chance varistion.

Age data on these flsh (Royce, 1943) indicate that most of
the apswning males captured in this sanner were five or six years
old, although younger and older fish were found in ssmeller numbers.
Those with five annull avercged 64.5 centimeters in length and
thows with six sveraged 72.0 centimeters. If we assume {rom this
that the mature male leke trout were growing sbout 7.5 centimeters
per yesr and aoquiring one lswprey mark per 3.4 centimeters inorease
in length, it may be estimsted roughly that the lake trout in this
sasple, on the average, aequired about 2 lamprey marks per yesr
commencing at age five,

A sizller exemination of the average longth of lake trout
elassified according to the nusber of unhealed lamprey marks
(table 3) indicetesa tendemey for the larger lake trout in this
sauple Lo have a graster number of unhealed marks. An anelysis
of variance (table 6) slso indlestes that the differences are
much grester then would be sexpected from chance varistiom. If

we assume thet the laaprsy sakks heal in a fow weoks (Gege, 1928
found that lsmpreys remained atbtached only e few days) then we

filna that the larger lske trout Iin this eample were more vulner-
able to sttack,




3.5 5=0 60,0 4=6 640 5-8 67.0 67 80.5
82,5 DD 48,0 7=5 61,0 4~10 T2.0 65

66,0 512 57.5 3«13 77.0 8-5 76,5 T7=-10
TLO T=4 65.5 513 67.0 63 TL.5
EB.0 b4 66,0 4-12 64,0 5-5 8§3.5 11-8
79-5 9‘2 65-0 5‘6 71-5 7'12

66.5 5-6 69,5 7=l 66.5 6-1
58.0 3-8 64,0 4~15 70«5 6~0
59.0 A-8 62.0 4~)3 9.5 6-8
5985 4=3 72,0 70 63.5 5-4
€3.5 57 745 7-14 80,5 10-3
58.5 A=l 62,0 5-0 Tl.5 7-6
66.0 5-11 71.5 €-0 8l.5 9=l
72-5 7.3 55-5 4’12 69.5 \6—6
6700 5‘13 7505 8“5 73-0 6‘9
5845 4=1 T1.0 6=12 7T1.5 "0
59-5 4“‘ 62.0 4-13 an ..
&600 6"'2 L e L .-W
72-0 ?‘15 L - -a L
60.5 b=k 90,0 qs#

635 510 o4 4o e we
7705 7“11 LR R L LR
6540 5=13 ses  os e we
61-5 &‘7 e LR - .
5315 ‘*‘ e - L) L
59-0 &-8 LR .e .. LR ]
66.0 5‘4 " L LR LR

L L

Numbay 27 17 (18) 16
Worn Langtﬁ/ 65,2 65.9 ] 6949
Bomn walybht

in pounds 586 .67 ol
#iehueted ,

gaunds eb 647 6,31 6.4l
7 Cm.

LR
LR
L
L
L
-e
L]
L]
LR
.o
LR}
L]
LR
LR ]
L]
LR
.w
L
s
LA}
aw

LR ]

e e

Total 66 (67)
07.3
6.01
640

1/Owitted from oaleulations because of estiwsted welght.

Z/Besns are gecwetric mesns taken from the caloulations for the smalysis

of ecovariunce,



TABLE 4~-The anslysis of covarisnge showing the test of significsnce
for the difference among the sdiusted meen welghts of lake trout
sith different numbers of wnhealed lamprey marks, '

Source Sum
of of Mean
Variation DF dx2 Sxy By2 Squares DF Bquare
Total &5 + 118987 «302039 .853979 .087277 &
Marks 3 00240& .053312 ..U..l.l!'?
Bampling 62 «094927 WR43227 JT09792 Q086583 61  .001419
Difference for test of significance .000694 3  .000231

F = 200023 = .163 (Not significant)
001419




fource

of
Variation bF Mean Bguare
Total &4 120545 3
Marks 5 051734 +OL0347
hﬂplm 59 068811 001166

F = 2000347 = 8.87 (Highly significant)
»001166



Hource

of
Variation DF 6x2
Total 65 . ms'?
Marks 3 024060
Sampling 62 «094927 .001531

F = .008020 = 5.24 (Highly sigaificant)
«001531




1f we compare the incldence of attmek, we find that the
lake trout (table 1) sversged 2.8 totml lamprey marks per fish
and 1.‘ unhenled sor+s (teble 3). If wz agsune agaln that a
sors rexaine unhealed only ome wmonth, then it appesrs that these
luke trout possessed wore unhesled sores in proportion to healed
sears than sould be expected from s rendom dlstribution of incid-
snee of atteek throughout the ;mr. A rendom distributicn of two
ettagks each year should cause sbout opne-sixth of the marks to
be unhenled rather than more than one-third. PFossibly the con~
eontration of spawning leke trout attracts lampreys and the
spawning urge makes a fish take less notice of attacks,
In summarising the date from these two samples we finds
l. These lake trout suffered up to ten suocessful
lapprey sttacks nd possessed up to four unhealed
sores esused by lampreys while showing no indice-
tion that they were thinner as a result of such
stbacks,
2+ Larger luke trout suffered more attacks and were
more vulnerable to attack, g
3. It is suggerted that the lake trout in thie
sunple sequired about two limprey warks per year
conmencing at s«ge five and were somewhat more

vulner:ble to atinek when spawning,




Extrapolation of these ssuple date te form conciusions about
the populstion in Seneca Lake Ls diffioult, First, the sample
conaloted of mature malee caught on the spawning migretion by a
gill pet of uniform size. Thus, it was not reprecentative of the
gexes or even of the complete size range of the mature males,
Becondly, %he lake trout whieh are included represemt only those
whieh have survived lamprey attucks, und the date provide absolute-
ly no informetion on those shich may have dled.

It is o fzot, nevertheless, that the lske trout in Senecs
Lake osn murvive numerous attscks, including up to four at about
the aume time, It is a furthier fect thet despite the presence
of lamprays for more than fifty years, Sensca Lake provides good
lake trout sngling. And, if lamproy attacks are often fatal,
it is strange indeed that leke trout should show no indlowtion
of thiobness sfter repessted atbtacks, even in such a restricted
sample, Parhaps the lumproy sucesaeds in perpetuating ite omn
food supply by mot kiliing ss wany of its hoste as popular con-

caption would have us believel
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