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ABSTRACT

0f 26 rivers investigated which are tributary to Great Slave Lake,
ammocoetes of the arctic lamprey were found only in the Mackenzie, Hay
~and Slave. The ammocoetes population of the Hay Rerr was studied most
thoroughly. Population estimates of ammocoetes were attempted, but are
considered to"be~vefy low. Adult lampreys are concentrated in the west
basin of Great Slave Lake. Spawning takes pTace chiefly in late June
and early July. Mean egg count of 18 specimens was 21,415, Transfor-
mation of the ammocoetes begins in late summer and continues through the
winter. Immature adults disperse into the lake in late spring and early
summer. Sexual méturatioh is believed to take place in the lake during
the following»winfer. Four year-classes, based on length-frequency dis-
tribution of ammocoetes were established. The adult is believed to live
- one year, thus giving a fivé?year life span to the arctic lamprey of
Gfeat‘SIave Lake. The lamprey preys on lake whitefiéh, cisco, inconnu,
lake trout,‘and longnose sucker, Predators of the arctic lamprey in-
clude burbot, pike, and reported1y walleye and inconnu. Gulls are re-

ported to eat lampreys caught in the Fort Smith water intake reservoir.



INTRODUCT 10N

Information about the biology of Lethenteron japonicum (Martens),
the arctic lamprey, in Canada, is not abundant, being restficted to
comments of early Arctic explorers, and more recent notes published by
Rawson (1951), Walters (1953, 1955), Wilimovsky (1954), McPhail and
Lindsey (1970). The arctic lamprey has been reported from the Macken-
zie River, the Anderson River, the Yukon River, Great Slave Lake and
Artillery Lake. -

In 1966 a study of the arctic Iambrey was ‘initiated by the Fisher-
ies Research Board of Canada at Great Slave Lake, N.W.T. Great Slave
Lake Ties between latitude 61° and 63°N and longitude 109° and 117°W in’
the District of Mackenzie, N.W.T. The east arm and north shore are in
Precambrian rock while the west basin and much of the south shore are in
the Mackenzie Lowlands. The total area of Great Slave Lake is 10,500
square miles and maximum depth in the east arm is 614 meters (2,015 feet).
In the basin west of longitude 113°W the mean depth is 41 meters, where-
as in Christie Bay of the east arm mean depth is 249 meters (Rawson,
1950). The distribution of arctic lamprey is affected by the different

conditions of west basun and east arm of the lake.
METHODS

Both ammocoete larvae and adult lampreys were studied. During the
summers of 1966 and 1967, 25 rivers entering Great Slave Lake and the
Mackenzie River were examined for the presence of ammocoetes, by means
of 110 volt AC electrofishing gear. The number of ammocoetes captured
was 3,076. The rivers shown in Fig. 1 were those fished for ammocoetes.

The capture of adult lampreys is more difficult. A1l adults from
Great Slave Lake were obtained from commercial fishérmen. A reward was
offered for every adult turned in, with information on time and place of
capture. Adults were also obtained from an inlet reservoir at the water
treatment ptant in Fort Smi th on the Slave River, N.W.T. (July 8, 1967).
A totai of 112 mature and 78 newly transformed lampreys were examined.

In addition, 15,502 fish from the commercial fishery, the FRBC ex-

perimental fishery, or caught by other means, were examined for lamprey



scars. The stomach contents of 1,283 piscivorous fisﬁ were examined for
the presence of lampreys.

Trapnets wefe ﬁsed in the Hay River from June 23 to August 9, 1967,
to capture lampreys migrating to spawning .grounds. This technique cap-

tured only two adults and 10 ammocoetes.

DISTRIBUTION IN GREAT SLAVE LAKE

a) Ammocoete distribution

Ammocoetes were found bnly in the Slave, Hay and Mackenzie rivers,
all of which connect to the west basin of Great Slave Lake.
| The rivers of the east arm are extremely clear with rocky botfoms.
Many have waterfalls near their mouths. The lack of suitable ammocoete
habitat, in the form of beds of silty mud in quiet backwaters, is prob-
ably the major reason for the failure of lampreys to exploit the riVers
of the east arm region. It was not possible to cohfirm reports of lam-
breyS-spawning in the Aktillery Lake region (Walters, 1955).

Many rivers entering the west basin are very shallow and probably
freeze into the bottom. during winter, which méy inhibit their coloniz-
ation by ammocoetes. _ '

Few creeks suitable for spawning occur along the west shofe of Great
Slave Lake. The charts for this region are largely incomplete or inaccu-
rate. ) _ ‘ |

- The Buffalo and Little Buffalo rivers of the south shore of the
‘west,basin,appear'to be suitable for ammoéoetes,_aTthough none were .
found there.  Perhaps unusuallythigh sulphate coricentrations (40 to >300
ppm) inhibit lamprey entry.

Ammocoetes were found in the Mackenzie River, the outlet of Great
Slave Lake, both near Big lsland at its origin, and downstream about 47
miles (ca. 75 Km) near Fort Providencé."A]though the Mackenzie appears
‘to be used as a spawning stream, it is probable that not many ammocoetes
make théir way to Great Slave Lake, but most are distributed downstream.
Ammocoetes which escaped capture and moved into the main current of any
‘of the rivers were unab]é to make progress'agafnst the current; this is -
undoubtedly important in the distribution of the animal. It seems safe

to conclude that the Hay and Slave rivers are the main sources of
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recruitment to the lamprey population of Great Slave Lake. Ammocoetes
were found as far upstream in the Slave River as Fort Smith.
A detailed study of ammocoete distribution in the Hay River was

made during ‘the summer of 1967. Fig. 2 shows the locations of ammocoete

beds examined there.

Great Slave Lake

Fig. 2 The lower reaches of the Hay River, showing the locations

of ammocoete beds 1-6.

It is our opinion that ammocoete beds are concentrated within the
lower 20 miles (32 Km) of the Hay River. The Louise and Alexandra falls
form an impassable barrier about 45 river miles (72 Km) upstream. Be-
tween the falls and Bed 7 (about river mile 18; Km 29) there is little
suitable substrate for the larvae. The smallest ammocoetes obtained
were captured at Bed 6, at about river mile 10 (ca. 16 Km) from the river
mouth. As will be described below, ammocoetes tend to move downstream
as they mature. _

Anéfher observation of interest is that ammocoete beds are frequently
well-developed in silty areas downstream from man's activities, e.g.,

‘where silt accumulates as a result of upstream road or bridge-building.



b)  Ammocoete numbers

An attempt was made in 1967 to estimate the ammocoete population in
the Hay River. Specimeris were marked with subcutaneous injéctionS'of
cadmium sulphide, mercuric sulphide or lampblack, following the procedure
of Hansen and Stauffer (1964). Position and color of the marker were
used to code for location of capture. The technique was not difficult
and the ammocoetes were released within a few hours of capture.'

Specimens were marked on ammocoete beds 2, 3, 5, and 7 (Fig. 2).
I'n each casebmarking was done within a five-day period. Recaptures were
made throughout the summer. ' _ '

Population estimates are based upon Bailey's formula (Ricker, 1958,
p. 84, Eqn. 3.7):

N=MI(C+1) /R +1

where M is the number of fish marked, R is the number recaptured, and C
is the number of specimens in the sample from which the récaptured fish
are taken. Table 1 shows the results obtained.

The 95% confidence limits were obtained as suggested by Ricker (1958)
using the chart of Clopper and Pearson (1934). However, here the limits
must be taken as being less reliable than suggested, for the returns were
so small that the chart had to be read very close to its origin, where
estimates become very rough owing to short distances between lines.

On August 26, 1967, an attempt to gain a further idea of ammocoete
density on a bed was made, when water receded from Bed 7. A count was
made of openings to ammocoete burrows over sik square meters. The number
of holes recorded per square meter were: 284, 188, 38, 111, 89 and 114,
for an average value of 137. It is not possible to define the limits of
a bed of ammocoetes clearly, nor is it .possible to be certain that the
entire bed is sampled in recapture tests.

B An estimate of the area of exposed Bed 7 was made at the time ammoc-
oete burrow openings were counted. It should be noted that observations
in aquaria show that the number of burrow openings very closely reflects
the number of ammocoetes present. The appfokimate area of Bed 7 was 48 mz.
Using 137 as the mean number of burrows per square meter, we have a calc-

ulated ammocoete population of 6,576. This is nearly 2.9 times the
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population estimated for Bed 7 from mark- and -recapture tests and is,

indeed, beyond the 95% confidence limits for that estimate. '
Attempts to extend the population estimate$ further are fruitless,

since the number of ammocoete beds is unknown. Certainly our total rep-

resents much less than half the ammoccetes of the Hay River.

c) Distribution of adult lampreys

Fig. 1 shows the distribution of adult lampreys captured in Great:
Slave Lake and distribution of fish bearing lamprey scars. It is clear
that the lamprey population is concentrated in the west basin. Adults
have been collected for several years from the commercial fishery. Not
all areas of the lake have been fished with equal intensity. Certain
areas are closed when catch quotas are filled. Areas near settlements
are closed to commercial Fishiﬁg, to allow a domestic fishery for food
and dogfoodb McLeod Bay is closed to allow a sport fishery there. The.
central part of the west basin is seldom fished commercially, and the
western part of the west basin, north of the Mackenzie River, usually is
not fished after early July. ' ‘

The specimens recorded in the north arm were captured mainly during
1964, but fishermen comment that lampreys are commonly caught there in
the late summer fishery each year. Attempts to locate spawning areas in
the north arm were fufi]e despite much effort; electrofishing in Stagg
River, Yellowknife River and Frank Channel revealed no ammocoetes.

Dogrib Indians at Fort Rae reported adults from Marion Lake.

The southern limit of distribution found in this study was at Fort
Smith, on the Slave River, as noted above. The 31 adult Specimens cap-

tured there were all individuals in spawning condition.

LIFE HISTORY

B

Many studies have shown that most lampreys have similar life histor-
ies. All known species spawn in fresh water. 'Spawning usually takes
place in shallow water over a gravel stream bottom, with the adults dying
shortly after.. The ammocoete larvae hatch in a few weeks and drift down-
stream to settle in eddies and backwaters. Here they bur row into mud to

filter feed on aquatic microorganisms ie. desmids, diatoms. After a



number of years, the larvae undergo a metamorphosis (here called trans-
formation) to emerge as adult lampreys. They then leave the ammocoete
beds and move downstream into oceans or lakes, or else the adults remain
in the stream,

At this time the 1ife histories of parasitic and noh-parasitic spe-
cies diverge. Parasitic lampreys feed as adults. Eventually they mature,
and return to streams to spawn. ,

Non-parasitic lampreys do not feed as adults. They mature rapidly
and spawn. Usually sexual development is advanced at the time of trans-
formation from ammocoete. In the European brook lamprey (Lampetra z2an-
andreai Vladykov) metamorphosis and sexual maturity are coincident
(zanandrea, 1961). |

' Changes which can be noticed in maturing lampreys are:

I. The teeth become blunt and ineffective for feedlng

2 The intestine becomes small and non-functional.

3 The gonads fill the coelom.

4. The female develops a large anal fin.

5 A prominent genital papilla often appears in the male.

Although two mature specimens were captured in trapnets in the Hay
River in June 1967, and 31 were captured in the Slave River at Fort
Smith in the reservoir at the inlet of the water treatment plant in July
1967, at no tfme were lampreys found in the act of spawning, nor were
spawning grounds identified. '

_ One Hay River specimen, captured June 14, 1967, was a female which
' had spawned. It had blunt teeth, a well-developed anal fin and a few"
‘]arge eggs in'the'coelom. It was 168 mm long.

The second Hay River specimen, captured June 27, 1967, was a male
with a well-developed gonad. The teeth were blunt. Its length was 226 mm.

The Slave River specimens, all apparently ready to spawn, were col-
lected July 8, 1967. How long they had been trapped in the inlet reser-
voir is not known. _

Fig. 3 shows the width of thé intestine of adult lampreys captured
at different times of the year. June-July specimeﬁs had much smaller guts.

The smallest ammocoetes captured were taken from Bed\6 in the Hay

River (Fig. 2) on July 11, 1967. There were two §pecimens each 12 mm in
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length. Comparison with data from Great Lakes Petromyzon marinus (App~
legate, 1951; Lennon, 1955; McCauley, 1963) suggests that ammocoetes

of this size may be from three to six weeks old.

emale
15p ofemale
e sex unknown
—_ transforming °
3 individuals
£ . °
~ 0
fﬂO o ®
:g (-]
3 . oo
e ©
(] o o
= «>oi'€
®» 5 ® ® 000
9 e 080
c ° o o o9 @ 009 O
[ 4
g LY o) [¢]
0 6° * .
¢ ué%f) ° qbo °
J  J A s O D
Month

Fig. 3 The intestinal width of adult lampreys at different times
of year. The large mark represents a group of 23 indivi-

duals undergoing transformation from ammocoetes to adults.

Heard (1966) reports spawning of tHe.arctic lamprey in the Naknek
River of Alaska between Méy 28-July 2. This river system is within a
 few degrees of the latitude of Great Slave Lake.
These data sugge$£ that spawning of the Great Slave Lake arctic lam-
brey takes place chiefly in late June and éariy July, ‘This conclusion is

supported by examination of §ekual development in adult lampreys.
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In Great Slave Lake, the sex ratio of adult lampreys is close to
1:1 (Table 2).

Table 2. The sex ratio of adult lampfeys‘in the Great Slave
Lake region.

No.
Location - examined No. Male No. Female Ratio
Great Slave Lake 72 33 39 1:1.18
"Hay River 6 -3 3 1:1
Stave River 31 - 19 12 1:0.63

Total - 109 55 54 1:0.98

Adult lampreys. taken from the north arm of Great Slave Lake are
found there only in late August and September, despite summer-long
fiéhing pressure. These specimens are large, many exceeding 300 mm in
length, have eﬁgorged guts, and sexually identifiable gonads which are
small. | o ' | ' ‘

The winter fishery seldom provides lamprey‘specimens. Two specimens
were taken near the Simpson islands in a December catch. Both show
gonadal enlargement and intestinal degeneration. |If these specimens are
typical of adult arctic lamprey in the winter, the paucity of winter
specimens may be partly explained by cessation of feeding, so that fewer

are attached to fish and subject to capture by fishermen.

SEXUAL DEVELOPMENT

The sexual condition of all adults was recorded, using the method of
Vliadykov and Mukerji (1961), in which seven stages may be recognized,
-progreééing from zero (when sex is not distinguishable) to six (postspaw-
ning). Fig. 4 relates the adult sexual condition to the time of capture.
1t is to be noted that most specimens at stage 5, ready for spawning, were

captured. in late June and early July, which is the postulated time of



spawning.
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Fig. &4 The:sexual condition of radult 1ampreys recorded at time
of capture according to the method of Vladykov and Muk-
erji (1961). Stage 0: Immature condition; Stage 1 and.
2: ‘Early development of gonads; Stage 3: Mid-point of
development of gonads; Stage 4: Pre-spawning; Stage 5:

Spawning; Stage 6: Post-spawning.

Testis and ovary weights, taken as percentages of total body weight

also show their largest values in June and July (Fig. 5).
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Fig. 5 Testis and ovary weights as a proportion of body'weight

at different times of the year.

‘Fecundity, in terms of egg produttioﬁ,’is_showh in Table 3. Counts’

- were made uéing_Viédykov's (1951) .method. The range of numbers is 9,790

to 29,780, with a mean of 21,415, in 18 specimens examined. Berg (1931)
stated that Lampetra japonica septentrionalis (=Lethenteron joponicum)
produces about'25;000aeggs,'and’that"L. J. kessleri has few, but gave no

absolute values.
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Table 3. Egg counts from 18 mature female lampreys.

Lamprey No. Location - Total
1014 G.S.L. 22,732
1171 G.S.L. 19,168
1178 G.S.L. 14,823
1204 G.S.L. 19,374
1342 G.S.L. 9,790
1357 . S.R. 17,043
1360 S.R. 19,876
1362 S.R. 22,230
1365 S.R. 27,302
1366 S.R. 26,670
1373 S.R. 22,797
1374 - S.R. 2h,365
1375 S.R. 26,430
1377 S.R. 29,780
1380 S.R. 14,747

1381 S.R. 27,920
1384 S.R. 20,999
1340 H.R. 19,428
Great Slave Lake mean 17,177 Range 9,790 to 22,732

Stave River mean 23,347 Range 14,747 to 29,780
Mean of all specimens 21,415 o ,

G.S.L. = Great Slave Lake S.R. = Slave River 'H.R. = Hay River

BIOLOGY OF THE AMMOCOETES

a) Habitat
Ammocoetes are usually coi]ected in small backwaters along the edge
of a river, where,current_is slight and the bottom consists of mud. Large
véoncentrations may’occur if conditions are suitable. For example, on
August 25, 1967, 383 specimens were captured from Bed 6 in the Hay River
in a period of 137 minutes. Many specimens escaped, for they emerged
from their burrows under the influence of fhe electric field more rapidly
than'they could be picked up.
The complete distribution of ammocoetes in the rivers examined was
not determined, many reaches not being accessible to collecting. Collec-
ting was particuiafly difficult in the Slave River, where the banks are

generally steep.
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b)  Ammocoete movements

Movement of ammocoetes is generally considered to be with the river
current. Ammocoetes which swam into the main current of the Hay River,
during electrofishihg; were not able to swim against it. Analysis of age
distribution of ammocoetes in different beds in the Hay River suggests
some migration downstream from bed to bed (see below). It is obvious that
some free movement must occur, but it has not been possible to determine
when or over what distances. Only 10 specimens were captured in trapnets
in the Hay River during the period June 3 to August 9, 1967, in more than
5,000 hours of trapping.

In mark- and —recépture experiments, marked specimens were never re-
captured anywhere but in their original location. Ammocoetes kept in a-
quaria during the summer of 1967 were never seen to leave the mud (except
when aeration failed) although the openings to their burrows were obvious.
However, two of these that transformed in aquaria were seen frequently
to lie on the mud surface in the aquaria following transformation (after
August 1, 1967).

c)  Ammocoete growth
In this study 3,076 ammocoetes were examined to establish length~fre-
quency distributions to determine ages. _

A .number of biases come into the estimates. Among these are:

a) electrofishing selects larger ammocoétes, as shown by the facts

‘ that small ammocoetes may be seen swimming without hindrance
through the electrical field, and the collections are notice-
ably lacking in small larvae.

'b) the populétion of an ammocoetes bed that is sampled several times
is changed in number and composition at each sampling.

c) Hay River samples come from 7‘beds which extend some 20 miles
upstream, while Slave River samples‘come onlyifrom the defta,
and may represent only one or two age-classes. This makes com-
parison between the populations of the two rivers difficult.

d) many individual ammocoetes escape capture despite being driven
from the beds by electric current. The number and age propor-
tions of the escépees are unknown.

Despite these factors, two things became evident. They are, first,
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that four age-classes exist in the ammocoetes population of the Hay Ri-

ver, and, second, that there is a downstream migration of ammocoetes with

increasing age.

N
e==1966 719
l.——1967 1769
v~-=SUm 2488

30

=]

200

Number

100}

10
Length (cm)

Fig. 6 The length-frequency distribution of ammocoetes in the Hay

River during 1966 and 1967.

Fig. 6 shows the length-frequency distribution of ammocoetes in the
Hay River during 1966 and 1967. The four peaks shown are taken to repre-
sent the four age-classes. The small height of the peaks for the two
smallest classes reflect the difficulty in collecting small ammocoetes.
We were particularly fortunate in capturing small ammocoetes during f967.

The length distributions of the age-classes are approximated as follows:
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Year Length
1 0- 35 mm
2 30- 65 mm
3 60-155 mm
k 150-220 mm
100
I
il N
11 em1966 17
il o197 314
v\‘! "; “wesum 518
\

Number
@0 ;

10
Length {cm)

Flg 7 The length frequency distribution of ammocoetes in the Slave
River durang 1966-1967.

The Stave River length-frequehcy distribution (Fig. 7) is more diffi-
cult to interpret, probably because all collections were made in the delta
region and may represent only the oldest one or two age-classes. What

is apparent is .that the ammocoetes from the Slave River are consistently

smaller than those from the Hay. A transformation size of about 140 mm is
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suggested for Slave River ammocoetes; the mean size at transformation
of Hay River specimens is 184 mm,
Examination of individual ammocoete beds in the Hay River at diff-

erent times during the summer revealed changes in length-frequency dis-

“tributions. Fig. 8 illustrates conditions in selected beds at particu-

lar times. Refer to Fig. 2 for locations of the ammocoete beds.

Fig. 8A shows conditions in Bed 3 during the periods May 16-31, and
June 1-15, 1967. It illustrates, in general the replicability of samp-
ling at 1east-at;the major modes. VYear-classes 2,3 and 4 are represented,
the major mbde showing Year 3. In the May sample there is a better cap-
ture of Year 4 spécimens;‘ there are two minor modes attributable to this
group. This may be because of the vagaries of sampling, or it could in-
dicate the possibi]ity of stretching the last growth phase of the ammoc-
oetes over two years, as‘suggested for Lampetra fluviatilis by Hardisty
and Huggins (1970), although in that case the extension is into a fourth
year - from a third. - There is little other evidence to suggest the exten-
sion of the terminal phase of the Lethenteron Japonicum ammocoete over:
two years. '

Fig. 8B compares the length-frequency distribution of ammocoetes in
Bed | (about two miles from the mouth of the Héy River) with that in Bed
5 (more than eight miles from the river mouth), during the period July
1-15, 1967. Year-classes 2,3 and 4 are represented. Year 3 provides the
major mode for Bed 5, Year 4 for Bed 1, i.e., mean and modal sizes are
greater in Bed 1 than Bed 5 though the ranges are similar. This suggests
a concehtratiqn of the oldest ammocoetes in the beds furthest downstream,
i.e., a gradual movement downstream of ammocoetes during the years of
the larval pefiod. -

The two peaks in Year-class 3 of the Bed 1 samplé is most easily ex-
plained (as in Fig. 8A) as sampling variation. Less than 10 specimens
are involved. in each peak. It is also to be noted that the July mode for
Year 3 in Bed 5 (Fig. 8B) is displaced to the right from the May and ‘
June modes for Year 3 in Béd 3 (Fig. 8A), which is taken to indicate
growth of the émmocoetes during the period.

Fig. 8C shows changes in the composition of the ammocoete population
in Bed 5 between the periods July 1-15 and August 16-31, 1967. The
July population.is predominantly of Year-clasées 3 and 4. In August,
most significantly, specimens of Year 1 are found, presumably progeny of

that year's spawning.
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Fig. 8D shows changes in the composition of the ammocoete popula-
tion in Bed 1 between the periods July 1-15 and August 16-31, 1967, i.e.,
the same time comparison as in Fig. 8C. {n July Year-classes 2,3 and 4
are represented; in August 3 and 4 only. The shift to the right of.the
modal points reflects growth of the ammocoetes during the period cov-
ered. The persistent bimodal condition for Year 2 is unexplained ex-
cept as sampling variability.

Fig. 8E combines the August data of C and D, and includes data from
Bed 4, which lies within one-half mile of Bed 5. Bed 3 cannot be inclu-
ded in a late season comparison for it dried up after mid-June, 1967.

It appears that the beds nearest the mouth of the Hay River contain
relatively more of the largest (oldest) ammocoetes. It is less clear,
but the data suggest that the youngest ammocoetes are most abundant in
upstream beds. ' In fact, the further upstream one goes, the more compl-
icated becomes the distribution of age classes of ammocoetes in the beds
examined, at least in the Hay River. We take these things to mean that
the chief spawning grounds of the arctic lamprey are much further upstream
than the mouths of the ammocoete rivers, and indeed are upstream of the
major beds. During the period of larval life there is a slow but gener-
al migration downstream of ammocoetes. |t is probably largely fortui-
tous, depending on individuals leaving their burrows and being cérried
away. by river currents.

A1l our observations indicate that transformation of ammocoetes in
the Hay River takes place in late August and September. This is about
the same time as reported for Lampetra zanmandreai in ltaly (Zanandrea,
1961), later than that for L. fluviatilis and L. planeri in England (Har-
disty, Potter and Sturge, 1970) and for Petromyzon marinus Lakes Super-
ior and Michigan (Manion and Stauffer, 127C). According to Heard (1966)
Lethenteron japonicum ammocoetes transform to adults in spring and early
summer in the Naknek river system in southwest Alaska. In all instances
it is reported that completion of transformation requires from several .
weeks to a few months. The arctic lamprey of Great Slave Lake would ap-
pear to transform slowly during the winter to bé ready for active feeding

on entry into the lake in May-June-July.
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RELATIONSHIP OF LAMPREYS TO OTHER FISH IN GREAT SLAVE LAKE

There are 26 species of fish in Great Slave Lake (Keleher, 1964).
Those of most importance in this study as lamprey prey‘or predators are:
lake trout [Salvelinus namaycush (Walbaum)], lake whitefish [Coregonus
cZupeafbimis (Mitchell)1, northern pike [Esox lucius Linnaeus], walleye
[Stizostedion vitreum (Mitchell)], cisco [Coregonus;spp.], inconnu [Ste-
nodus leuctichthys (Guldenstadt)], longnose sucker [Catastomus catostomus
(Forester)], and burbot [Lota lota (Linnaeus)].

Table 4 shows the number of fish examined for lamprey scars from
commercial and experimental fishing samples during summer, 1966. The da-
ta are arranged according to the FRB statistical areas of Great Slave
Lake. Scarring is expressed in percentage of specimens examined.

Table 5 shows the numbers of fish examined and the percentage of
scarring for summer, 1967. In this case the locations of capture are
different‘from those of Table 4, as they represent experimental fishing
only. «

The locations of catches examined for lamprey scars, and the incid~
ence of scarring or lack of scarring are shown in Fig. 1.

In addition to lake fish, more than 1,000 specimens were examined in
the course of river surveys.

Almost invariably prey fish were attacked by lampreys beneath the
lateral line, and most commonly-in the region anterior to the pelvic fins.
in only four cases out of a total of i5,502 fish examined was there evi-
dence of multiple scarring and~they appeared to be the result of movement
from one site to another by the original predator.

The distribution of scarred fish suggests a dispersion of adult lam-
preys from the Hay River in early summer. From the last haif of June to
the first half of August, 1967, the percentage of scarred lake whitefish
dropped from 11.2 to 2.0 near the Hay River mouth.

In June, 1967, scarring was recorded as 6.3 per cent of the lake
whitefish population at Point de Roche, some 13 miles west of the Hay Ri--
ver mouth. '

By August, 1967, results from Sandy Creek and Buffalo River, east of
the -Hay River mouth show a slightly greater proportion of scarring than

results from the Hay River region itself.
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The 1966 data, which are not collated in time (Table 4), show a de-
creaSeiin proportion of scarring which is closely related to the distance
of the sampling site from the Hay River.

We conclude that there is a wide, fairly rapid and relatively even
dispersal of adult lampreys out into the west basin of Great Slave Lake
in early summer. » ‘ ,

Lampreys and ammocoetes are themselves preyed upon to a limited ex-
tent by fish. During this study the stomach contents of 1,283 fish weré
examined, including 219 northern pike, 176 lake trout, 69 inconnu, 615
walleye and 204 burbot. Of these, four burbot taken near thé Hay River
were found to have eaten ammocoetes, one northern pike taken near an am-
mocoete bed in the Hay River had eaten several ammocoetes and one adult
lamprey, and another northern pike taken from the main_channél of the Hay
River, had eaten a mature adult lamprey. Thus only 0.5 per cent of the
£1sh examined had preyed upon lampreys.

| F.G. Bishop (pers. comm.) examined 820 northern pike and 578 lake
trout near the Mackenzie River outlet at the west end of the lake and at
Stark River in the east arm. Lamprey adults were found in two pike from
the Mackenzie River region; none was found in fish from Stark River. Ful-
ler (1955) recorded no lampreys from 196 inconnu. _Réwsonj(l951) exami -
ned 650 lake trout, 116 walleye and 87 burbot without recording a lamprey.
He did report hearing about one in a burbot from Hay River and from an
inconnu hear Gros Cap. J.J, Keleher,(Pers. comm.) reported none found in
48 northern pike taken at Sandy Creek, nor from 500 lake trout taken at
Taltheilei Narrows. E. Hagglund (pers. comm.) has reported catching wal-
'leye,with ammocoetes in their stomachs, and on occasion fishermen have
brought ammocoetes to the Fisheries Research Board Office in Hay River
having removed them from walleye stomachs., Sometimes rumors are heard
that northern pike have been caught which are gorged on ammocoetes. There
is no.confirmation of this. It should be noted that leeches (Hirudinea)
are frequently mistaken for ammocoetes by peopie of the area. E

Mr. Bert Edge, in charge of the water treatment plant at Foft Smifh,
has séid that gulls eat lampreys when the water intake reservoir is emp-
tied. Lampreyé have been récorded'previously.in the stomachs of gulls
(Merrell, 1959) and mergansers (Lindroth, 1955).
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THE LIFE CYCLE OF THE ARCTIC LAMPREY IN GREAT SLAVE LAKE

Spawning of thevarctic lamprey of Great Slave Lake takes place in
June and July far up the Hay and Slave rivers primarily, after which the
adults die. Ammocoete larvae live in the rivers for four yeafs, migra-
ting downstream gradually as they mature. ,

Transformation into adults begins in late August, September and pos-
sibly“later, continuing through the winter.

Dispersion of adults seems not to take place until the following
spring. There is a rapid dispersion into the west basin of the lake, and
by late summer concentrations of large adults may be found in the north |
arm, although undoubtedly the adults are widely spread throughout the
west basin of Great Slave Lake. o |

If adult 1ife is but one year for the arctic lamprey, it is charac-
terized by extremely rapid growth (from ca. 180 mm to > 300 mm) . How-
ever, there is no evidence at present that adults live for more than one
year. , ‘_

During the winter the adults cease to feed and move back towards the
spawning rivers. The gonads mature. In the spring the mature adults en-
ter the spaWning:rivers and move to the sbaWning grounds.

The total life span of the arctic lamprey is probably five years,

four years being spent as an ammocoete and one as an adult.
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