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A NEW NONPARASITIC SPECIES
OF THE HOLARCTIC LAMPREY
GENUS LETHENTERON
CREASER AND HUBBS, 1922,
(PETROMYZONIDAE) FROM
NORTHWESTERN NORTH AMERICA
WITH NOTES ON OTHER SPECIES
OF THE SAME GENUS

by

Vadim D. Vladykov and Edward Kott

ABSTRACT

A new nonparasitic lamprey, Lethenteron alaskense from Alaska and
Northwest Territories is described and illustrated. The holotype (No. NMC
76-614) is deposited in the National Museum of Natural Sciences, Ottawa,
Canada. The study was based on 67 metamorphosed specimens. The species, by
its permanently non-functional intestinal tract and weak dentition, smaller disc
and much smaller size (maximum 188 mm), is easily separable from the parasitic
Lethenteron japonicum (maximum length 625 mm) found in the same areas. It
is distinguishable from nonparasitic L. lamottenii, found in eastern and southern
North America, by 1) a generally weaker dentition but possessing more anterials
and supplementary marginals; 2) typically with five velar tentacles as opposed to
seven in L. lamottenii; 3) differences in pigmentation pattern of the second
dorsal fin and a lack of dark pigmentation on the gular region; 4) smaller size in
comparison to 299 mm maximum length in L. lamottenii; and 5) distinct areas
of geographical distribution separated from each other by 2400 km. All three, L.
alaskense, L. lamottenii, and L, japonicum have usually 66 to 72 trunk
myomeres. L. alaskense, by its higher number of myomeres is separable from
two other nonparasitic species: L. reissneri from Asia with less than 64
myomeres and L. meridionale from eastern tributaries of the Gulf of Mexico
with 50 to 58 myomeres.
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Introduction

The occurrence and distribution of the Arctic lamprey Lethenteron
japonicum (Martens), a parasitic species, in Alaska and northwestern Canada is
well documented (Walters, 1953, 1955; Wilimovsky, 1954; Heard, 1966;
Buchwald, 1968; McPhail and Lindsey, 1970; Nursall and Buchwald, 1972;
Quast and Hall, 1972; Scott and Crossman, 1973; Morrow, 1974), Several
authors have also noted a second form of the genus Lethenteron from these
regions. Some have concluded that this second form is indistinguishable from L.
lamottenii (Le Sueur), a nonparastic species of eastern and southern North
America (Wilimovsky, 1954 ; Hubbs and Lagler, 1964; Quast and Hall, 1972).

McPhail and Lindsey (1970), compared L. japonicum and L. lamottenii
and were unable to find significant differences between the two species. They
suggested also that further studies may show that the two forms are not
specifically distinct.

Heard (1966) on the basis of extensive material from the Alaska Peninsula
found that 7. japonicum located in the Naknek River system, is represented by
both anadromous and dwarfed land-locked forms. The latter is the more
common of the two. In abstract he states that “Mature, spawning, and spent
lampreys of this form (land-locked) are morphologically almost identical with
nonparasitic L. lamottenii”. Further on (page 332) he concludes that “available
evidence suggests, however, that all lampreys in the Naknek system are parasitic
L. japonica”.

With Heard’s kind cooperation we reexamined his material as well as
specimens obtained from several other areas. We disagree with Heard’s final
conclusion and have recognized the existence of a new, nonparasitic species of
the genus Lethenteron in North America,

Although this new species is closer to L. lamofttenii than to any other
species of the genus, it is clearly distinct at the species level.
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Materials and Methods

The material of the new species consists of 67 transformed (i.e.
metamorphosed) lampreys of which 36 are from the Naknek River system,
Alaska Peninsula, 9 transformed lampreys from Chatanika River near Fairbanks,
Alaska, and 22 transformed individuals and 4 ammocoetes from Martin River of
the Mackenzie River basin, Northwest Territories. Collection details are
discussed in the section dealing with the description of the holotype and
paratypes.

For comparison only transformed individuals of all known species of
Lethenteron were examined as follows:

(a) L. lamottenii (Le Sueur) — 185 specimens from Quebec and New

Hampshire to Alabama (Tables 15, 16, 23).

(b) L. japonicum (Martens) — 107 specimens from Beaufort Sea of the
Mackenzie River system, Alaska, Japan (Hokkaido), Amur River
(U.S.S.R.) and Kara Sea (Tables 9, 10, 22).

(c) L. reissneri (Dybowski) — 23 specimens from Japan (Hokkaido) and
Sakhalin Island (Tables 17, 18, 24).

(d) L. meridionale Vladykov, Kott and Coad-Pharand — 81 specimens,

' for details see Valdykov, et al. (1975)

Measurements

Measurements and meristic counts were made typically on the left side of
the specimen and follow the procedures outlined by Vladykov and Follett
(1965). Measurements are expressed as percentages of the total length of the
specimen: the disc length (d) is also expressed as a percentage of the branchial
length (B1-B7). The following abbreviations are used, as in Vladykov and Follett
(1965).

a-C  Tail length, the distance from the posterior edge of the cloacal slit to the
end of the caudal fin.

B7-a  Trunk length, the distance from the posterior edge of the last (seventh)
branchial opening to the anterior edge of the cloacal slit.

B|-B7 Branchial length, the distance from the anterior edge of the first
branchial opening to the posterior edge of the last (seventh) branchial
opening.

d Disc length, longitudinal diameter, with the oral fimbriae included,
measured with the disc closed.

d-By  Prebranchial length, the distance from the anterior edge of the disc (in
transformed individuals) or of the upper lip (in ammocoetes) to the
anterior edge of the first branchial opening.
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0 Eye length, the horizontal diameter of the eye.
TL Total length, the distance from the anteriormost oral fimbria to the end
of the caudal fin.

The terminology of lamprey teeth is that of Vladykov and Follett (1967).
All cusps of different disc laminae were counted, if they were sufficiently
developed or not damaged. In the case of a pair of longitudinal lingual Jaminae,
the number of cusps on the left and right sides was not always identical.
Therefore, cusps on a single lamina (irrespective of its position) were counted
and results are presented in Table 26. In the description of the holotype, the
number of cusps on both laminae is given.

For the study of the velar tentacles the following two cuts on the ventral
surface of the head of transformed lampreys were made: a) a transverse cut to
the first pair of branchial openings: then b) a horizontal cut forward to the level
of the eye. The flap thus obtained can be flipped forward to expose the velar
apparatus. This method does very little damage to a specimen and does not
affect the observation of the teeth on the sucking disc. The number and shape of
the velar tentacles are not affected by sex, size, and locality.

All specimens studied were marked with our plastic tags, having different
colors and bearing letters and numbers.
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Taxonomy Of The Genus Lethenteron
Creaser And Hubbs, 1922

Creaser and Hubbs (1922) proposed a new subgeneric name Lethenteron
based on the orthotype Lampetra wilderi Gage (= Petromyzon appendix
DeKay). This orthotype is commonly accepted today under the specific
designation lamottenii (Le Sueur) (Hubbs and Trautman, 1937).

Jordan, et al, (1930) elevated the subgenus Lethenteron to generic status.
Lethenteron, with three pairs of inner laterals and with a greatly enlarged
median cusp on the transverse lingual lamina looks rather similar to the genus
Lampetra Gray (1851) but differs in having a row of unicuspid posterial teeth,
which are completely absent in Lampetra (Vladykov and Follett, 1967). In spite
of this and a difference in geographical distribution several authors (Berg, 1931,
1948; Hubbs and Potter, 1971), to mention the most important, considered
Lethenteron as a subgenus within the genus Lampetra.

Regan (1911) considered Lampetra Gray (1851) and Entosphenus Gill
(1861) as two distinct genera. In the latter genus, in addition to Entosphenus
tridentatus, several other species including the Arctic lamprey known then as
Lampetra japonica were combined. As explained above we consider the Arctic
lamprey to be Lethenteron japonicum. It must be stated that the genus
Entosphenus as originally established by Gill (1862) has four pairs of enlarged
laterals while Lethenteron has only three. Hence we cannot agree with Regan’s
treatment. Moreover in Entosphenus the transverse lingual lamina has no greatly
enlarged median cusp and some teeth of the posterial row are bicuspid. The
supraoral lamina, at least in parasitic species, has typically three cusps instead of
two as in Lethenteron and there are typically five cusps on the infraoral lamina
instead of seven-eight in Lethenteron,

In the present article we consider Lethenteron as a distinct genus as it was
defined by Vladykov and Follett (1967) and Vladykov and Kott (1976). We
recognize the following species in the genus Lenthenteron,

(a) L. japonicum (Martens, 1868) a parasitic species found in North

America (Buchwald, 1968; McPhail and Lindsey, 1970 Nursall and
Buchwald, 1972; Morrow, 1974) and Eurasia. Berg (1931: 98-103)
recognized three forms of L. japonicum, which differ, in addition to
their distribution, by their sizes. The largest form (L. japonicum
japonicum) is tound along the western Pacific coasts. L. japonicum
septentrionale (Berg, 1931) distributed along the Arctic Ocean from
the White Sea to the Ob basin, is intermediate in size, and L.
Japonicum kessleri (Anikin, 1905) found in the rivers of Siberia from
the Ob to the Kolyma and Anadyr and also on Sakhalin Island, is the
smallest. No doubt, there are distinct local populations of L.
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japonicum in Eurasia and North America some of which are

anadromous in habit, while others are non-migratory and possibly
land-locked (Johansen, 1935a; b; c¢; Morozova, 1956; Nickolsky,
1956: Poltorykhina, 1971, 1974).

However, further more critical studies are required to elucidate these important
points. Lacking sufficient material for comparison, we do not differentiate
subspecies in the present study as recognized by Berg (1931).

(®)

(c)

(d)

(e)

L. lamottenii (Le Sueur, 1827) a nonparasitic species found in
eastern and southern North America. Formerly this species was
referred to as wilderi Gage (in Jordan and Everman, 1896).

L. reissneri (Dybowski, 1869) a nonparasitic species found in Japan,
Sakhalin Island, and Amur River basin (Jordan and Hubbs, 1925%;
Berg, 1931; Sato, 1951; Morozova, 1956; Nickolsky, 1956
Abakumov, 1960; Okada, 1960; Hensel, 1963).

L. meridionale Vladykov, Kott and Coad-Pharand, 1975, a
nonparasitic species from eastern tributaries of the Gulf of Mexico
(Vladykov, et al., 1975).

A new nonparasitic species the description of which follows.

* These authors called this species mitsukurii (Hatta) instead of the specific name reissneri
(Dybowski). However the description given by the authors, and particularly the low number
of myomeres (56-59) unquestionably refers to the true reissnert
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Description of
Lethenteron alaskense sp. nov.

This new nonparasitic species is named alaskense since the holotype and

topotypic paratypes were collected in Alaska (Figs. 1 - 3).

Holotype

A male, 164 mm long with tag VDV4620 from West Creek, a tributary of
Brooks Lake, Alaska; June 11, 1964; collected by W. Heard. Its present
catalogue number is NMC76-614 and the specimen is deposited in the National
Museum of Natural Sciences, Ottawa, Canada.

Diagnosis

This new nonparasitic species belongs to the genus Lethenteron Creaser and
Hubbs, 1922. Transformed specimens are distinguishable from the parasitic
species of the same genus, L. japonmicum (Martens), by a permanently
non-functional intestinal tract, weak dentition, smaller disc, and much smaller
size.

It is separable from two other nonparasitic species by a higher number of
trunk myomeres (66-72): L. reissneri has less than 64 myomeres, and L,
meridionale has 50 to 58 myomeres.

- The new species has about the same number of trunk myomeres as L.
lamottenii, a third nonparasitic species, limited in distribution to eastern and
southern North America. Our new species differs from L. lamottenii by: (1)
smaller size; (2) a generally weaker dentition (infraoral and lingual laminae, and
posterials) but possessing more anterials and supplementary marginals; (3)
different number of velar tentacles: typically 5 in the new species and 7 in L.
lamottenii; (4) differences in pigmentation pattern of the second dorsal fin and
gular region (posterior ventral portion of disc), and (5) a different geographical
distribution.

Description of Holotype

The holotype (Tag VDV4620), a male 164 mm in total length, is in
spawning condition. Its nonfunctional intestine is reduced to an outside
diameter of less than 1 mm. Measurements (in percentage of total length) are:
disc length 6.1, prebranchial length 11.0, eye length 2.1, branchial length 10.4,
trunk length, 46.3, and tail length 32.3. Disc length as a percentage of branchial
length is 58.1. It has 69 trunk myomeres.

Since the holotype is in spawning stage, the two dorsal fins are touching
one another and the genital papilla and disc are well developed. The anterial field
has about 31 anterials, three of which nearest the supraoral lamina are larger
than the rest. The supraoral lamina has a cusp at each end. There are three
enlarged inner laterals on each side of the disc, all of which are bicuspid and
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blunt. A few supplementary marginals are present along the right and left lateral
sides of the disc. The infraoral lamina has seven small rounded cusps. On the
posterior field there is a single row, somewhat irregular, of 22 unicuspid teeth
which are blunt and weakly cormified. The transverse lingual lamina carries 13
weakly comified cusps and those on the longitudinal lingual laminae were not
equally developed: on the left were present six blunt cusps, while on the right
there were nine.

Colour of the specimen preserved in 4-5% formalin is grey brown on the
back and flanks with a whitish colored ventral surface.

Fig. 1 Lateral view of the holotype of Lethenteron alaskense, Tag VDV 4620, a male in
spawning condition, TL (Total Length) 164 mm., West Creek, a tributary of
Brooks Lake, Alaska.

P T R e B e

a

Fig, 2 Enlargements of the head (a) and tail (b) regions of the holotype of Lethenteron
alaskense, TL 164 mm.
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There are 18 oral papillae dispersed around the disc, among the fimbriae,
The buccal cavity and tongue are not pigmented and the gular region also lacks
dark pigmentation. The first dorsal fin is without a distinct anterior dark blotch,
while the second dorsal fin has a distinct dark blotch only in the upper anterior
region. About one-half of the caudal fin, closest to the notochord, is darkly
pigmented, and the fin itself is sharply triangular in shape.

Paratypes

The first 24 paratypes are topotypic and the remaining are general
paratypes, some of which were obtlained close to the type locality while the
others are from more distant places. Tags VDV4616-4619, 4621-4640 (160,
137-185 mm; 8%, 122-172 mm): collected with holotype, same data and
collector. Tags VDV46124614 (107 143 mm; 2%, 137-155 mm): Brooks River
below outlet of Brooks Lake, Alaska: June [5, 1964; W. R. Heard. Tags
B1891-1900 (44, 125-147 mm; 6%, 128-168 mm): Brooks River, Alaska; August
22-September 25, 1962; W. R. Heard and Gissberg. Tags W1467-1475 (60
155-179 mm; 39, 154-175 mm): Chatanika River, 1.5 km below Elliot Highway
Bridge, Fairbanks area, Alaska; June 12, 1976; K. T. Alt and E. A. Roguski. Tags
W851-865, 867, 869-873 (11d, 140-188 mm; 10%, 140-174 mm): Martin River,
Mackenzie River system; Northwest Territories; November-December 1972 and
January 1973; T. Rex Porter.

Transformed (Metamorphosed) Specimens

Total length — A sample composed of 38 males collected from both
Alaska and the Mackenzie River ranged in total length from 125 to 188 mm
(average 158.7 mm), while 30 females {rom the same area ranged from 122 to
175 mm (average 153.0 mm).

Body proportions (Tables 1-8) — For mean measurements in percentages
of total lengths the first number refers to 38 males and the second to 30
females: disc length 5.7, 5.1; prebranchial length 11.4, 10.7; eye length 2.3, 2.3;
branchial length 9.9, 10.1; trunk length 48.1, 50.9; tail length 30.8, 28.6; disc
length in percentage of branchial length is 56.7 and 50.5,

The disc lengths of 11 males and 10 females from Martin River of
Mackenzie River system, expressed in percentage of total lengths, were
considerably shorter than disc lengths of specimens from other areas. The Martin
River lampreys had recently undergone transformation and their discs did not
reach full development. This has also affected the disc length/branchial ratio of
the Martin River specimens.

Trunk myomeres (Table 21) — The number of trunk myomeres in 67
transformed specimens varies from 66 to 72 (average 69.4).

Dentition (Table 26) — Since this species is nonparasitic, its teeth are
typically weakly cornified and blunt.
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Fig. 3
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Enlarged photograph of the disc of the holotype of Lethenieron alaskense, TL
164 mm, Note weakly developed and blunt cusps on the infraoral and transversal
lingual laminae. Compare this figure with Fig. 4, the dis¢ of Lethenteron
lamottenii.
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Fig. 4 Enlarged photograph of the disc of Lethenteron lamottenii, a male, Tag W 681,
TL 162 mm, Gatineau River, Quebec. Note strongly developed cusps on the
infraagal and transversal lingual laminae.
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The teeth on the anterior field are small, blunt and poorly cornified and
only in a few specimens they may be better developed. They are in two series
with larger teeth near the supraoral lamina and smaller ones towards the
marginals, In three specimens only, the larger teeth are barely distinguishable in
size from the smaller ones (VDV4612, VDV4617, VDV4625).

The average number of teeth on the anterial field was 30.4 (range 23-38).
A single row of posterial teeth, 17-24 (average 20.2), small, rounded, weakly
developed and often difficult to count, is present,

Among different types of teeth, the supraoral cusps are the best developed
in our new species: among 34 specimens, 21 had rather sharp cusps, one at each
end. An exception was one specimen, tag B1892, which had a pointed cusp at
each end of the supraoral lamina and two small supplementary cusps in the
middle.

Cusps on the infraoral lamina were blunt and poorly developed, averaging
8.6 (range 6-11).

All specimens have six enlarged inner laterals, three on each side of the
disc, as is characteristic of the genus Lethenteron. The cusp formula was
invariably 2-2-2.

The median cusp of the transverse lingual lamina is enlarged, whereas its
lateral cusps are low, rounded and often obsolete, and in many specimens
uncountable. The height of the transverse lingual lamina is relatively low
compared to the width. The average number of cusps on this lamina in the 18
specimens was 12.0 (range 9-15).

The cusps of the longitudinal lingual laminae were low, rounded and often
obsolete. Their average number per lamina was 8.5 (range 6-13).

Supplementary marginals are present on the lateral fields of the disc. In
one specimen VDV4636, the marginals form a double row about the whole disc,
approaching the condition seen by us in L. meridionale (Fig. 7).

Velar tentacles (Table 27) — Five velar tentacles were found most often,
and the next frequent number was seven; the average being 5.8 (range 5-7). The
tentacles were relatively short and slender with a median tentacle not very
different from the lateral ones.

Coloration — The sides and backs of specimens fixed in 4-5% formalin are
greyish brown and the lower surface is whitish. In most specimens the first
dorsal fin is nonpigmented but an anterior dark blotch is present on the second
dorsal fin. Specimens from Chatanika River differed from other areas in that on
the rest of the second dorsal fin were some additional chromatophores. The
caudal fin is heavily pigmented, usually covering the whole fin. In all specimens
no dark pigmentation was present in the buccal cavity or on the tongue. In L.
alaskense dark pigmentation is typically absent from the gular region of the disc,
(Fig. 6) while in L. lamottenii it is always present, as noted by Kott (1974).
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Sexual dimorphism (Tables 1-6) — The external appearances of males and
females are similar to those described for L. lamottenii (Viadykov, 1949; Kott,
1974).

As Figs. 5 (a, b) clearly show, spawning males of L. alaskense, in addition to
a well developed genital papilla, have rather high second dorsal fin with an
arch-like outline. In contrast, spawning females have a triangular shaped second
dorsal fin and a well-developed anal fin-like fold.

There are also secondary sexual differences in body proportions. Disc
length, prebranchial length, and tail length are greater in males; females have a
relatively longer trunk.

Fecundity — Two females (Tags B1900 and B1897) from Brooks River,
Alaska, maturity stage 5, 150 and 168 mm in length, collected during August 22
to September 25, 1962, had 2188 and 3477 eggs respectively, averaging 0.9 mm
in diameter in both cases. Two females (Tags W865 and W867) from Martin
River, Northwest Territories, maturity stage 3, 175 mm and 164 mm length,
collected between November 1972 and January 1973 had 2700 (0.65 mm in
diameter) and 3017 (0.55 mm in diameter) eggs respectively. The average for the
four specimens is 2846 eggs.

Ammocoetes — Since our material of the larval stage of different species of
Lethenteron is inadequate to make a comprehensive study, we shall omit in the
present publication, any treatment of the ammocoetes.

Comparison between Lethenteron alaskense
and other species of the genus

Feeding habits — /. alaskense, like L. lamottenii, L. reissneri, and L.
meridionale is a nonparasitic species. L. japonicum is the only parasitic species in
the genus. According to several authors (Richardson, 1836; Birman, 1950; Heard,
1966; McPhail and Lindsey, 1970; Nursall and Buchwald, 1972), it parasitizes
different types of fishes in fresh and salt water,

Number of myomeres (Tables 21-25) — The number of myomeres in L.
alaskense ranges from 66 to 72 (average 69.4). This is similar to that of L.
larmottenii (range 66 to 74, average 68.9) and L. japonicum (range 65 to 73,
average 69.5) but significantly higher than that found in L. reissneri (range 57 to
63, average 60.4) and /. meridionale (range 50 to 58, average 54.0; Vladykov, et
al.,, 1975)

Since L. lamottenii is closest to L. alaskense, more details on its number of
myomeres would be desirable. For different populations of L. lamottenii the
number of trunk myomeres were given by the following authors: Vladykov,
1949 (range 64-70), McPhail and Lindsey, 1970* (range 64-76)*, Manion and
Purvis, 1971 (range 70-73), Kott, 1974 (range 65-74), Rohde, er al,, 1975 (range
66-72), and Rohde, et al., 1976 (range 64-72).

* These authors give data not for myomeres proper but for “muscle grooves”, the counts for
which are somewhat higher than for myomeres.
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For L. japonicum from Hokkaido, Japan, Sato (1951) found 68 to 77
myomeres; Heard (1966) reported 68 to 72 myomeres in anadromous L.
japonicuim from Alaska; McPhail and Lindsey counting muscle grooves, instead
of myomeres give the following numbers: 68-74 grooves for Mackenzie River
specimens and 65-80 for Alaskan specimens. L. japonicum kessleri, a land-locked
form, has been reported to have 64 to 74 myomeres by Sato (1951) and 67 to
72 by Poltorykhina (1971, 1974).

L. reissneri definitely has a smaller number of trunk myomeres than L.
alaskense. Jordan and Hubbs (1925) give 56 to 59 myomeres for L. reissneri
from Japan. Okada (1960) reports 56 to 60 myomeres. In our material of 18
specimens the myomere range is 57 to 63 (average 60.3). The following three
authors considerably extend the upper limit of trunk myomeres for reissneri:
Berg (1931) mentions 56 to 67; Sato (1951) reported 57 to 66 and Poltorykhina
(1974) 66 to 72. In our opinion the first two authors had mixed material of L.
reissneri and perhaps L. japonicum. Data of Poltorykhina is not applicable for L.
reissneri.

On the basis of trunk myomere number, the species of Lethenteron can be
divided into three groups: a) L. meridionale with an average of 54;b) L. reissneri
with an average near 60; and c) the remaining three species with an average near
70.

Total length (Tables 1-20) — Specimens of L. alaskense range in total
length from 122 to 188 mm. The size of L. lamottenii available for the present
study (Tables 15-16), varies from 102 to 192 mm. There is considerable
geographical variation in the lengths of specimens. A population from New
Hampshire consists of the shortest individuals — 102 to 125 mm (Tables 15-16);
from Lake Michigan tributaries, Manion and Purvis (1971) reported “giant™
specimens 260-299 mm; the medium sized populations, 140-170 mmn, are found
in several states from New York to Tennessee,

L. reissneri, principally from Japan ranged from 116 to 172 mm (Tables
17-18). The largest specimen of 200 mm was reported by Okada (1960).

The size of L. japonicum available for our study (Tables 9-10), varies from
130 to 460 mm. The largest specimen on record was reported by Berg (1948) as
625 mm. The smallest recorded species in the genus is L. meridionale, ranging in
size from 96 to 141 mm (Vladykov, et al., 1975).

In conclusion it could be stated that L. jeponicum could be easily
separated from other species of the genus by its large size. Any specimen longer
than 350 mm belongs to this parasitic species.

Body proportions — a) General considerations: Many authors have
considered the problem of variations in body proportions of different holarctic
lampreys. Some of these authors include: Cotronei, 1926, 1927; Vladykov,
1927, 1949, 1955, 1973; Berg, 1931; Ivanova-Berg, 1933; Hubbs and Trautman,
1937: Leach, 1940; Vladykov and Roy, 1948; Dendy and Scott, 1953; Hall and
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Moore, 1954: Morozova, 1956; Vladykov and Follett, 1958, 1965; Pletcher,
1963 Wigley, 1959; Abakumov, 1960; McPhail and Lindsey, 1970; Hardisty
and Potter, 1971; Bond and Kan, 1973; Kott, 1974; Beamish and Potter, 1975;
Kan, 1975; Vladykov, et al, 1975; Rohde, er al, 1976. A useful index to
separate the nonparasitic and the parasitic species is the change in body
proportions (total length, disc length, etc.) after metamorphosis has occurred.
Nonparasitic species of Lethenteron include meridionale, alaskense, lamorttent,
and reissneri. In all of these species, the maximum size of individuals is found at
the time of metamorphosis from larva (ammocoetes) to adult. The length
gradually diminishes to the time of spawning when a sexually mature individual
of either sex is the shortest (Tables 19-20; Fig. 12).

In the case of all adult parasitic species, for instance L. japonicum, the
length of newly transformed individuals is the shortest. By regular feeding, the
lengths of individuals increases considerably, at least three or four times for L.
Japonicum (Tables 9 and 10; Fig. 12) and even six times for Petromyzon marinus
until the prespawning time. However during the spawning period, a shrinkage of
the body occurs, particularly in the posterior section from the end of the first
dorsal fin to the end of the caudal fin. This shrinkage which is observed in all
species of lampreys during the reproductive period is particularly pronounced in
parasitic species — up to 22% in Ichthyomyzon unicuspis (Vladykov and Roy,
1948) and 23.4% for male and and 21.3% for female Petromyzon marinus
(Parker and Lennon, 1956).

Among the body proportions the length of the disc is particularly variable,
depending first on the sex (males have a larger disc than females) and second, in
the case of parasitic species, on their feeding activity. Since disc length varies
with feeding activity, voung individuals of L. japonicum have a relatively larger
disc than old individuals at prespawning time (Table 9 and 10). During the
spawning period in all lampreys, both parasitic and nonparasitic, the disc
becomes relatively larger. This is especially true of male lampreys. To ascertain
differences in body proportions and especially discs between parasitic and
nonparasitic lampreys, only individuals of similar size and the same sex should
be compared (Tables 13 and 14).

Body proportions — b) Comparisons between species: The information on
body proportions of L. alaskense are given in Tables 1 to 8. Males and females
are considered separately. In this species the ratio is less than 1:2 between the
minimum and maximum lengths of metamorphosed specimens. For this reason it
appears that differences in body proportions, especially disc length, depend
more on sex of the individual and stage of maturity, rather than lengths of
individuals.

Due to the fact that in the type locality for L. alaskense, namely the
Naknek River system, L. japonicum is frequently present, it is important to
make a comparison between these two species. It is especially important since
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Heard (1966) considered both species to belong to L. japonicum. Qur data on L.
japonicum are summarized in Tables 9-12. As previously mentioned, the body
proportions and especially disc length, depend on the sex and feeding (smaller
specimens) as well as spawning (larger specimens) activities (Tables 11 and 12).

Differences in body proportions between L. alaskense and L. japonicum
are particularly noticeable in eye and disc lengths of individuals of corresponding
size (Tables 13 and 14). Therefore, body proportions alone can confirm the
specific identity of L. alaskense and L. japonicum.

The body proportions of L. alaskense are not strikingly different from
other nonparasitic species of the genus (Tables 19-20). Detailed information on
body proportions of individual species can be found in Tables 15 and 16 for L.
lamortenii, and 17 and |1 8 for L. reissneri,

In general, for nonparasitic species, body proportions are less important in
separating species than are dentition, myomeres and number of velar tentacles.

Dentition (Table 26) — L. alaskense has a weak dentition with most of the
cusps being rounded rather than pointed and in some specimens the teeth
approach the condition found in L. meridionale, the species of Lethenteron with
the most degenerate dentition.

In L. alaskense, cusps on the infraoral and transverse lingual laminae are
typically blunt and poorly developed. This condition contrasts greatly with L.
lamottenii where teeth are well cornified and sharp. This strong dentition in
certain specimens of the latter species has led some authors (Manion and Purvis,
1971) to believe that these lampreys may be partially parasitic (Figures 4 and
10).

The number of anterials is very characteristic of different nonparasitic
species (Table 26), and the species may be ranked in order of increasing number
of anterials: L. meridionale, 5-34 (average 16.1); L. lamottenii, 19-33 (average
25.7); L. alaskense, 23-38 (average 30.4); and L. reissneri, 38-44 (average 41.7).

Among other sets of teeth the number of supplementary marginals along
lateral sides of the disc is equally important in separating nonparasitic species.
Supplementary marginals are lacking completely in L. lamottenii while they are
present in the three other species. Their number is especially high in L.
meridionale (Vladykov, et al., 1975), while in L. alaskense and L. reissneri the
number is approximately similar but somewhat lower than in L. meridionale.

In contrast with nonparasitic species, L. japonicum has the strongest
dentition with cusps sharp, well developed. heavily cornified and of an
orange-brown color. The principal teeth — inner laterals, supraoral and infraoral
laminae, and transverse lingual lamina — are very well developed with sharp
cusps. The number of cusps on lingual laminae are more numerous than in other
species of the genus numbering 13-18 (average 14.9) on transverse and 10-14
(average 12.1) on each lingual lamina respectively. Thus it should be stressed
that in dentition, L, japonicum is entirely different from L. alaskense and the
other nonparasitic species.
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In general, dentition of parasitic species of lampreys is particularly well
developed and sharp during the period of active feeding and growth.

Velar tentacles (Table 27) — Five velar tentacles was the number most
frequently counted in L. alaskense (Fig. 11). The average for 11 specimens was
5.8, ranging from five to seven. They are relatively short and slender, with the
median of the same length as the lateral ones. In L. reissneri and L. lamottenii
the number of tentacles most often observed was seven. The shape of the
tentacles are similar to those of L. alaskense, The range in L. lamottenii was five
to nine and averaging 7.3. This is the highest average for any species of
Lethenteron. L, japonicum has an average of 6.6 tentacles, range of five to seven,
with seven being the most frequent count. L, japonicum has tentacles which are
relatively longer and more slender than in other species of the genus. Only three
short, slender tentacles are found in L. meridionale (Vladykov, et al., 1975).

Coloration (Table 28) — All species of Lethenteron have dark
pigmentation on the caudal fin., On the other hand, pigmentation on the second
dorsal fin in the form of a dark blotch varies with the species. It is most strongly
developed in L. japonicum and L. alaskense. This dark blotch may be absent or
only weakly developed in L. lamottenii. It is completely lacking in L. reissneri.
In L. meridionale, dark pigmentation rather than being a blotch of small dark
chromatophores, consists of a series of vertically elongated narrow dark spots
(Vladykov, et al., 1975).

The gular region (ventral surface of the posterior portion of the disc) is
always darkly pigmented in L. lamottenii (Kott, 1974). It is absent in all other
species. Only rarely in L. alaskense (in two specimens of 64), can a weak
pigmentation be noted (Fig. 6).
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Geographical Distribution

Lethenteron japonicum is properly named the *“*Arctic lamprey™. It is well
adapted to Arctic conditions, being found as far north as 70" Jatitude North. The
anadromous and land-locked populations of this most broadly distributed
lamprey species in the Holarctic region are found in salt and fresh waters of
northern sections of three continents: Europe, Asia and North America. In
Europe, it is present in Pasvik River, East Finmark (Tambs-Lyche, 1963) and
White Sea Basins. According to Berg (1948) in the Barents Sea Basin, its range is
from Varanger Fjord to the Pechora River; in Asia, it is found in the Arctic
Ocean and its rivers {rom the Ob to the Kolyma; it is abundant on Anadyr
territory, Kamchatka, in Okhotsk Sea Basin, Sakhalin, in the basin of the Sea of
Japan on Hokkaido and Honda; in the Amur (including Sungary River, China,
according to Hensel, 1963) and to the southern extremity of Korea (Fusan).

On the North American continent, L. japonicum is found in southern
Alaska; Kenai Peninsula (Morrow, 1974) and Alaska Peninsula, especially in the
Naknek River system (Heard, 1966) and along Bering Sea (St. Lawrence Island)
and Bering Strait. According to McPhail and Lindsey (1970) it is present along
the Bering Sea drainages and east along the Arctic Ocean drainage as far as
Anderson River, Northwest Territories. It extends up the Yukon River into
Yukon Territory and up the Mackenzie River to Great Slave and Artillery Lakes
and to Fort Smith on Slave River. Formerly (around 1879) it was economically
very important for native peoples along the Yukon River at Mission and Anvik
(Turner, 1886; Nelson, 1887).

It should be mentioned also that populations of L. japonicum are
frequently found in the same water systems as other, but nonparasitic lampreys
of the same genus: L. reissneri in Asia and L. alaskense in North America.

L. reissneri, living exclusively in freshwater, is found in Asia along the
Pacific Ocean. In comparison with L. japonicum, it has a restricted distribution.
According to Berg (1948) and Okada (1960) it occurs in rivers of the Amur
Basin, on Sakhalin, and on the islands of Japan in rivers and lakes (Biwa and
others), within both the Pacific Ocean and the Sea of Japan drainages, but
absent from Ryukyu Islands.

The characteristic habitats of L. alaskense are poorly known at present,
but it appears to have a distribution largely coincident with that.of L. japonicum
in North America. We have specimens from the Alaska Peninsula (mainly from
the Brook River basin), from the Chatanika River of the Yukon River drainage
near Fairbanks, and from Martin River, Mackenzie River system in the
Northwest Territories. On the whole our material clearly shows that the
distribution of L. alaskense is limited to northwestern North America.

The known distribution of L. lamottenii is as follows: on the Atlantic
slope from New Hampshire (Sawyer, 1960; Scarola, 1973) to Roanoke River in
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Virginia (Jenkins er ¢l, 1972; Rohde et al, 1975);in the St. Lawrence drainage
it is found in several Quebec rivers (Vladykov, 1952, 1972), in Lake Champlain
and in New York State (Greeley, 1920); it is present in tributaries of all of the
Great Lakes* (Dymond et al, 1929; Radforth, 1944; Thomas, 1961, 1966;
Applegate et al, 1961; Hubbs and Lagler, 1964; Manion and Purvis, 1971; and
Kott, 1971), with the exception of the eastern portion of Lake Ontario
(Greeley, 1940; Scott and Crossman, 1973) and the states of Wisconsin (Johnson
and Becker, 1970) and Minnesota (Eddy and Underhill, 1974).

In the Mississippi drainage it is found in southern and eastern Minnesota
(Eddy and Underhill, 1974); in Wisconsin it occurs as far north as the centre of
the state (Greene, 1935; Johnson and Becker, 1970); it is present also in lowa
(Harlan and Speaker, 1951); in Illinois (Smith, 1965); in Indiana (Nelson and
Gerking, 1968); in Ohio (Trautman, 1957); in Pennsylvania (Eddy and
Undershill, 1974); in Missouri (Pflieger, 1971); in Kentucky (Clay, 1975); in
Arkansas (Buchanan, 1973; Harp, 1975); in the Tennessee River system of
Tennessee (Vladykov et al, 1975) and Alabama (Smith-Vaniz, 1968).

In contrast to L. alaskense, L. lamottenii is found only in eastern and
southern sections of North America, hence their areas of respective distribution
are separated by a distance of about 2400 km (1500 miles) (Fig. 13).

- L. meridionale has a southern and a very restricted distribution, partially
overlapping the southern range of L. lamottenii. It has been found in tributaries
of the Tennessee River of the Mississippi system in the state of Tennessee, and
the Tombigbee and Alabama Rivers in Alabama and Georgia (Vladykov et al.,
1975).

* On the Canadian side of Lake Superior the most northerly and westerly distribution of L,
lamottenii is reported by J, J, Tibbles (personal communication) to be Westman’s creek, a
small tributary of Batchawana Bay, about 80 km. north of Sault Ste. Marie, Ontario,
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Conclusions

Since L. alaskense is often found in the same streams as L. japonicum, and
there are some authors (Heard, 1966) who consider that both belong to the same
species, it would be advisable to make a brief comparison between these two
species.

L. japonicum is a parasitic species with a functional digestive tract after
metamorphosis. It has pointed, very sharp and well cornified teeth on the disc,
however it lacks supplementary marginals. The transverse lingual lamina has
13-18 (14.9) cusps and there are 10-14 (12.1) cusps on the longitudinal lingual
laminae. It has 65-73 (69.5) trunk myomeres. The maximum recorded length is
625 mm. In specimens less than 180 mm the disc is rather large, being at least
72% of the branchial length in males and 64% of the branchial length in females.
There are typically seven rather long velar tentacles.

L. alaskense, on the other hand, is a nonparasitic species reaching its
maximum length at metamorphosis of 188 mm and decreasing gradually in size
throughout post-metamorphosis. The teeth are blunt and weakly cornified with
supplementary marginals present. Cusps on the lingual laminae are often
obsolete but in some specimens were countable. The transverse lamina has 9-15
(12.0) cusps and there are 6-13 (8.5) cusps on each longitudinal lamina. There
are 66 to 72 (69.4) trunk myomeres, about the same number as in ., japonicum.
In specimens shorter than 180 mm in length the disc is rather small, being less
than 67% of branchial length in males and less than 63% in females. There are
typically five rather short velar tentacles. (Fig. 11).

Among the nonparasitic species of Lethenteron, L. alaskense is nearest to
L. lamottenii. Moreover several authors (Wilimovsky, 1954; Hubbs and Lagler,
1964; Quast and Hall, 1972) incorrectly identified L. alaskense as L. lamottenii,
For these reasons we are making a brief comparison between these two species.
Both are nonparasitic with a similar myomere count.

The teeth of L. alaskense are blunt while in L. lamottenii they are sharp
and well cornified but supplementary marginals are lacking. The cusps on the
lingual laminae in L. lwnottenii are pointed and there are 9-14 (11.8) on the
transverse lamina and 5-9 (7.2) on each longitudinal lamina. Being the largest
nonparasitic species, the maximum recorded length for L. lamottenii is 299mm
(Manion and Purvis, 1971). There are typically seven velar tentacles. Another
distinctive character between L. lamottenii and L. alaskense is pigmentation. In
the former, dark pigmentation on the second dorsal fin is typically lacking but
on the gular region dark chromatophores are always present (Fig, 6). The
opposite is true for L, alaskense.

The area of distribution of the above two nonparasitic species is broadly
separated. L. alaskense has a known distribution limited to northwestern North
America, and is separated by about 2400 km from the area of distribution of L.
lamottenii which is limited to eastern and southern areas of North America. (Fig.
13).




NEW SPECIES OF LAMPREY 21

Acknowledgments

The present study was made possible through the help of many individuals
and institutions. W. R. Heard formerly of the Bureau of Commercial Fisheries
Biological Laboratory, Auke Bay, Alaska and J. E. Morrow, Division of Life
Sciences, University of Alaska, Kindly made specimens of the new species
available to us. Other scientists who loaned us specimens from various areas are:
K. Amaoka, Hokkaido University, Japan; G. Nickolsky, Moscow University: N.
J. Wilimovsky, University of British Columbia, Vancouver; and D. Buchwald,
Department of Lands and Forests, Alberta.

Reeve Bailey, University of Michigan, Robert Jenkins, Roanoke College.
Virginia and J. J. Tibbles, Sea Lamprey Control Centre, Sault Ste. Marie,
Ontario, provided us with some new information on the distribution of L.
lamottenii,

The following persons of the Department of Biology, University of Ottawa
were very helpful in our studies: R. M. Reed kindly read the manuscript, G.
Ben-Tchavtchavdze prepared the photographs: Mrs. J. Lanteigne-Courchene,
helped with measurements of specimens and E. Elliott-Feeley and C. B. Renaud
checked printer’s proof.

Members of Wilfrid Laurier University, Department of Geography, helped
in preparing the distribution map and Mrs. N, Spoltore, Department of Biology,
had the arduous task of typing the manuscript.

This study was supported by grant No. A-1736 from the National
Research Council of Canada and additional financial help was provided by
Wiltrid Laurier University.



22 NEW SPECIES OF LAMPREY

Fig. 5§ Sexual dimorphism of Lethenteron alaskense taken during the spawning period,
Chatanika River, Alaska.
a) spawning male, Tag W 1471, TL 164 mm, has a well-developed genital

papilla and high second dorsal fin with arch-like free edge;

b) spawning female, Tag W 1469, TL 175 mm, has anal fin-like [old and a
triangular-shaped second dorsal fin.
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Fig. 6 Dark pigmentation of the gular region in two metamorphosed nonparasitic species
of Lethenteron: a) L. alaskense, Tag VDV 4612, lacks pigmentation, while b) L.
lamottenii, Tag W 1532, has strong pigmentation.
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Fig. 7 Enlarged discs of four species of Lethenteron:

a) L. japonicum, Tag VDV 6544, female, in feeding stage, TL 173 mm,
Brooks River, Alaska.

b) L. alaskense, Tag VDV 4623, spawning male, TL 185 mm., West Creek,
a tributary of Brooks Lake, Alaska.

c) L. reissneri, Tag W1547, spawning male, TL 147 mm., Chitose River
Hokkaido.

d) L. meridionale, Tag W 667, male, TL 104 mm,, Blue Springs Creek, a

tributary of the Tennessee River, Tennessee
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Fig. 8 Enlargements ol the head region of males of tour species of Lethenteron:

a)

b)
c)

d)

L, japonicum, Tag J 734, recently metamorphosed male, TL 190 mm.,
Hokkaido.

L. lamottenii, Tag W 681, male, TL 162 mm., Gatineau River, Quebec.
L, reissneri, Tag W 1547, spawning male, TL 147 mm., Chitose River,
Hokkaido.

L. meridionale, Tag W 667, male, TL 104 mm., Blue Springs Creek, a
tributary of the Tennessee River, Tennessee.
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Fig. 9 Enlargements of the tail region of males of four species of Lethenteron (the same

specimens as in Fig. 8):
a) L. japonicum; b) L. lamottenii; ¢) L. reissneri, and d) L. meridionale.
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Fig. 10

Remarks:

Comparison between the cusps on the lingual and infraoral laminae of four species
of Lethenteron:

L. japonicum: a and ¢, Tag VDV 6544, female, in feeding stage, TL 173 mm.,
Brooks River, Alaska; b, Tag W 696, spawning female, TL 422 mm., Amur River,
USSR.

L. alaskense: d, Tag W 1475, spawning male, TL 179 mm., Chatanika River,
Alaska.

L. lamottenii: e, without tag, male, TL 189 mm., Big Creek, Lake Erie, Ontario; f,
Tag W 999, male, TL 162 mm., Gatineau River, Quebec.

L. reissneri: g, Tag W 684, spawning male, TL 143 mm., Tym River, Sakhalin,
USSR,

i — infraoral lingual lamina
I — longitudinal lingual laminae
t — transverse lingual lamina



28

Fig.

11
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Comparison between velar tentacles of four species of Lethenteron:
L. japonicum; a — ventral view of tentacles (only 5 tentacles visible)

and

dorsal view of tentacles (all 7 tentacles visible), Tag W 693, female

I'L 437 mm., Amur River, USSR

L. alaskense; ¢ ventral view (all 5 tentacles visible, Tag W 1467, spaw
female, TL 154 mm., Chatanika River, Alaska.

L. lamottenii; d — dorsal view (all 7 tentacles visible). T e W 995, spawning n
TL 154 mm., Sturgeon Bay, Wisconsin.

L. reissneri; e — ventral view (only 5 tentacles visible), Tag W 68 , male, T1

mm., Tym River, Sakhalin, USSR,
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Fig. 12 Different trends in changes of total length during the life cycle of two
hypothetical species of lampreys (Petromyzonidae}, one of which is a nonparasitic
species (A) and the other a parasitic species (B).

The dashed lines: O - a represents the progressive increase in length of
ammocoetes from hatching to the onset of metamorphosis.

The solid lines: a - m represents the duration of metamorphosis from ammocoete
to adult stage (decrease in length of an ammocoete);
m - P: in parasitic species, represents the increase in length of adults
during the feeding period and in nonparasitic species, the decrease in
length of adults which never feed after completing metamorphosis;
P- S:represents the decrease in length of adult lampreys of both types
during prespawning period to time of spawning, which is followed by
death,

Note: The duration of the ammocoete stage — differs between parasitic and nonparasitic
species, the metamorphosis period is generally the same for both types, and the
adult stage (post-metamorphosis) is less than one year for nonparasitic, and one to
two years for parasitic species.



30 NEW SPECIES OF LAMPREY

Fig. 13 Areas of distribution of L. lamottenii (B) and L. alaskense (A). Black triangles
indicate exact localities where specimens of L, alaskense were collected.



TABLE 1. Body proportions (in percentage of total length) of 21 spawning males of Lethenteron alaskense from
Naknek River drainage system, Alaska. .
Tag No. Total d-B1* B1-B7 By-a aC o 8 d
length TL TL TL TL TL TL B1-B7
(mm) (TL)
B1899 125 12.5 11.0 45.4 30.0 2.6 5.8 52.6
B189%4 134 11.3 9.7 46.2 28.5 2.2 5.2 58.5
VDV4628 137 11.3 9.5 48.5 30.7 2.6 6.2 65.4
B1892 143 11.4 10.2 48.0 28.9 2,2 S.7 56.2
VDV4é612 143 11.9 10.1 46.9 311 2.8 6.3 62.1
B1898 147 12.0 11.6 45.9 30.6 2.7 5.9 50.6
VDV4633 151 11.3 10.3 48.0 30.5 2,0 6.0 58.1
VDV4635 152 11.5 9.9 47.7 30.9 2.3 5.9 60.0
VDV4625 154 10.1 9.4 47.1 334 2.3 5.5 58.6
VDV4616 158 10.1 9.8 46.8 32.9 2.2 54 54.8
VDV4617 158 10.8 9.8 45.9 33.5 2.2 6.0 61.3
VDV4619 161 9.9 9.6 49.1 31.4 2.3 5.0 51.6
VDV4630 162 10.8 9.6 47.8 30.2 2.2 5.9 61.3
**VDV4620 164 11.0 10.4 46.3 32.3 2.1 6.1 58.1
VDV4622 165 10.0 9.4 47.9 32.7 1.8 5.5 58.1
VDV4632 165 10.6 9.1 46.4 27.9 2.1 5.8 63.3
VDV4627 167 11.1 9.9 47.6 31.4 %l 6.3 63.6
VDV4639 167 10.8 10.2 47.3 31.7 24 5.7 55.9
VDV4638 172 10.8 9.9 47.2 33.2 2.6 6.2 65.4
VDV4636 183 10.4 10.1 46.7 32.8 2.2 3.5 54.1
VDV4623 185 11l 9.5 46.5 33.0 2.2 6.1 65.7
MEAN 156.8 11.0 10.0 47.2 31.3 23 5.8 59.0
RANGE 125-185 9.9-12.5 9.1-11.6 45.448.5 27.9-33.5 1.8-2.8 5.0-6.3 50.6-65.7

*For definition of measurements, see Materials and Methods

** holotype
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TABLE 2. Body proportions (in percentage of total length) of 17 spawning females of Lethenteron alaskense from
Naknek River drainage system, Alaska,
Tag No. Total d-Bp Bj-By Bra a-C _0o _d d
length TE TL TL ity I TL TL B1-By
(mm) (TL)

VDV4624 122 11,1 9.8 48.4 30.7 2.5 6.1 62.5
B1893 128 10.6 10.2 52.3 28.0 2.7 5.6 55.4
VDV4631 135 10.4 9.6 52,2 27.8 1:9 52 53.8
V1896 135 11.6 9.2 524 26.3 2.9 5.6 60.5
B1891 135 11.2 10.0 50.8 28.3 2.8 5.9 58.5
VDV4613 137 10.9 10.6 48.5 29.2 2.2 5.5 51.7
VDV4637 142 9.5 9.9 50.4 30.3 2.4 4.9 §0.0
B1895 148 10.5 10.1 51.0 28.0 2.5 4,9 50.0
VDV4618 148 10.8 10.1 50.7 28.4 2.0 5.1 50.0
B1900 149 10.9 10.5 48.7 294 2.5 5.0 47.8
VDV4626 150 10.7 10.7 49.3 29.3 2.0 53 50.0
VDV4614 155 11.0 9.7 49.4 29.7 2.3 5.2 53.3
VDV4640 167 111 9.9 47.6 31.4 2.1 4.8 48.5
VDV4629 168 10.4 10.1 50.0 29.5 24 M | 50.0
B1897 168 9.3 11.3 49.2 28.5 2,0 4.0 36.0
VDV4634 169 9.5 9.5 51.8 29.3 21 4.7 50.0
VDV4621 172 9.9 9.9 52.0 28.2 2.0 4.9 50.0
MEAN 148.7 10.5 10.1 50.3 29.0 23 5.2 51.7
RANGE 122-172 9.3-11.1 9.2-11.3 47.6-52.4  26.3-31.4 1.9-2.9 4.0-6.1 36.0-62.5

143
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TABLE 3. Body proportions (in percentage of total length) of 6 spawning males and 3 spawning females of Lethenteron
alaskense from Chatanika River (Yukon drainage system), Alaska.

Males
Tag No. Total d-By B1-B7 B7-a a-C 0 d d
length TG TL TL JL TL FL B1-B7
(mm) (TL)
w1470 155 12.3 10.3 47.1 30.3 1.9 6.5 62.5
w1471 164 12.8 11.0 46.3 29.9 24 7.3 66.7
Wi472 165 11.5 10.3 48.5 30.3 24 6.7 64.7
w1473 167 13,1 10.8 47.9 28.7 2.4 6.9 63.9
w1474 170 11.8 10.0 47.1 31.2 2.1 5.9 58.8
w1475 179 12.3 10.1 48.0 30.2 2.2 6.7 66.7
MEAN 166.7 12.3 10.4 47.5 30.1 2.2 6.7 63.8
RANGE 155-179 11.5-13.1 10.0-11.0  46.3-48.5 28.7-31.2 1.9-2.4 5.9-7.3 58.8-66.7
Females
w1467 154 11.7 10.4 50.6 27,9 1.9 5:5 53.1
W1468 173 11.6 10.4 49.7 28.3 2.0 5.8 55.6
W1469 175 11.4 10.9 52.6 257 2.0 20l 52,6
MEAN 167.3 11.6 10.6 51.0 27.3 20 8.7 53.8
RANGE 154-175 11.4-11.7 10.4-10.9  49.7-52.6 25.7-28.3 1.9-2.0 5.5-5.8 52.6-55.6
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TABLE 4, Body proportions (in percentage of total length) of 11 recently transformed males of Lethenteron alaskense
from Martin River of Mackenzie River System, Northwest Territories.

Tag No. Total ~d_-1_3_l By-B7 Bya _4_£ o a4 d
length T TL TL TL TL TL Bi-By
(mm) (TL)
VDV869 140 14.3 9.3 49.6 30.0 29 8.7 61.5
VDV871 141 11.3 10.6 50.4 30.5 25 5.0 46.7
VDV856 144 11.1 9.0 51.0 30.6 24 4.9 53.8
VDV858 147 10.2 9.9 51.0 30.3 2.4 4.4 44.8
VDV853 152 11.2 9.9 513 28.0 2.6 4.6 46.7
VDV870 160 10.9 9.1 47.8 30.9 2.5 5.6 62.0
VDV873 161 14.9 8.7 49.1 314 2.5 5.3 60.7
VDV854 161 10.6 9.6 48.8 30.4 2.5 5.0 51.6
VDV863 170 10.6 9.1 49.7 294 2,1 4.7 51.6
VDV857 172 10.8 10.5 1.2 29.1 2.3 4.7 44 .4
VDV862 188 10.1 9.3 50.3 30.1 2.1 4.5 48.6
MEAN 157.8 11,5 9.5 50.0 30.1 2.4 4.9 48.4
RANGE 140-188  10.1-14.9 8.7-10.6 48.8-51.3 28.0-31.4 2.1-2.9 4.4-5.7 44 .4-62.0

25

ATAAWYT 40O STIDAIS MAN



TABLE 5. Body proportions (in percentage of total length) of 10 recently transformed females of Lethenteron
alaskense from Martin River of Mackenzie River System, Northwest Territories.

Tag No. Total By B1-B7 B7a aC 0 e d
length TL TL TL TL TL TL B1-B7
(mm) (TL)

VDV861 140 12.1 10.7 51.4 25.9 3.2 5.7 533
VDV852 144 45 10.4 53.5 27.4 2.4 5.2 50.0
VDV872 147 11.2 9.8 52.7 28.9 4 4.7 48.0
VDV851 155 10.6 9.6 51.6 28.7 2.3 4.5 46.7
VDV859 156 10.3 9.3 52.9 28.5 2.2 3.8 41.3
VDV855 157 11.1 9.9 51.3 27.7 22 4.1 41.9
VDV864 160 10.6 9.1 51.9 29.4 2.2 4.7 51.7
VDV867 163 10.7 9.2 50.9 28.8 2.5 4.9 53.3
VDV860 165 10.9 11.2 51.5 28.5 2% 4.5 40.5
VDVR86S 174 10.1 9.5 52.3 29.9 17 4.6 48.4
MEAN 156.1 10,9 9.9 52.0 28.4 2.4 4,7 47.5

RANGE 140-174 10.1-12.1 9.1-11.2 50.9-53.5 25.7-29.9 1.7-3.2 3.8-5.7 40,5-53,3
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TABLE 6,  Summary of body proportions (in percentage of total length) of males and females of Lethenteron alaskense
from three different localities, based on Tables 1-5.
No. of Locality  Total length d-Bj B|-B7 B7-a a-C 0 a d
specimens in mm (TL) TL TL TL TL TL TL Bi-B7
Males
21 Naknek R. 156.8 11.0 10.0 47.2 31.3 2.3 5.8 59.0
125-185 9.9-12.5 9.1-11.6 45.448.5 27.9-33.5 1.8-2.8 5.0-6.3 50.6-65.7
6 Chatanika R. 166.7 12.3 10.4 47.5 30.1 2.2 6.7 63.8
155-179 11.5-13.1 10.0-11.0 46.348.5 28.2-31.2 1.9-24 59-1.3 58.8-66.7
11 Martin R. 157.8 11.5 9.5 50.0 30.1 24 49 484
140-188 10.1-14.9 8.7-10.6 48.8-51.3 28.0-31.4 2.1-29 4.4-5.7 44.4-62.0
Females
17 Naknek R, 148.7 10.5 10.1 50.3 29.0 2.3 5.2 51.7
122-172 9.3-11.1 9.2-11.3 47.6-52.4 26.3-31.4 1.9-2.9 4.0-6.1 36.0-62.6
3 Chatanika R, 167.3 11.6 10.6 51.0 27.3 2.0 5.9 53.8
154.175 11.4-11.7 10.4-10.9  49.7-52.6  25.7-28.3  1.9-2.0 5.5-5.8 52,6-55.6
10 Martin R. 156.1 10.9 9.9 52.0 284 2.4 4.7 475
140-174 10.1-12.1 9.1-11.2 50.9-53.5 25.7-29.9 1.7-3.2 3.8-5.7 40.5-53.3

9¢
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TABLE 7.  Varation in body proportions (in percentage of total length) according to size in 21 spawning males of
Lethenteron alaskense from Naknek River drainage system. Data based on Table 1.
Number of Total length d-Bj I -_[ B7-a a-C el d d
specimens  in mm (TL) TL TE TL TL TL Bi-By
1 125 12.5 11.0 454 30.0 2.6 5.8 52,6
2 135.5 11.3 9.6 47.4 29.6 2.4 8:7 62,0
134-137 11.3 9.5-9.7 46.248.5 28.5-30.7 2.2-2.6 5.2-6.2 58.5-65.4
3 144.3 11.8 10.6 46.8 30.2 2.6 6.0 56.3
143-147 11.4-12.0 10,1-11.6  45.948.0  28.9-31.1 2.2-2.8 5.7-6.3 50.6-62.1
L 154.6 10.8 9.8 47.1 322 2.2 5.8 58.6
151-158 10.0-11.5 9.4-11.3  45.948.0 30.5-33.5 2.0-2.3 5.4-6.0 54.8-61.3
7 164,4 10.6 9.7 47.4 31.2 2.1 5.8 58.8
161-167 9.9-11.1 9.1-10.4 46.3-49.1  27.9-32.7 1.8-2.4 5.0-6.3 51.6-63.6
3 180.0 10.8 9.8 46.8 33.0 2.3 5.9 61.7
172-185 10.4-11.1 9.5-10.1 46.547.2 32.8-33.2 2.2-2.6 5.5-6.2 54.1-65.7
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TABLE 8,

Variation in body proportions (in percentage of total length) according to size in 17 spawning females of

Lethenteron alaskense from Naknek River drainage svstem. Data based on Table 2.

Number of Total length d-Bj B1-B7 By-a a-C 0 da d
specimens  in mm (TL) TL T TE TL TL TL Bi-B7
2 125.0 10.9 10.2 50.4 294 2.6 5.9 59.0
122-128 10.6-11.1 9.8-10.2 48.4-52.3  28.0-30.7 2.5-2.9 5.6-6.1 554-62.5
4 135.5 11.0 9.9 51.0 219 24 Sk 56.1
135-137 10.4-11.6 9.2-10.6 48.5-524  26.3-29.2 1.9-2.9 5.2-5.9 51.7-60.5
4 146.8 10.4 10.2 50.2 29.0 24 5.0 49.5
142-149 9.5-10.9 9.9-10.5  48.7-7-51.0  28.0-30.3 2.0-2.5 4.9-5.1 47.8-50.0
Z 152.5 10.9 10.2 494 29.5 2.2 53 51.7
150-158 10.7-11.0 9.7-10.7 49.349.4  29.3-29.7 2.0-2.3 5.253 50.0-53.3
4 168.0 10.1 10.2 49.7 29.7 2.2 4.7 46.1
167-169 9.3-11.1 9.5-11.3 47.6-51.8  28.5-31.4 2.0-24 4.0-5.1 36.0-50.0
I 172 9.9 9.9 52.0 28.2 2.0 4.9 50.0

8¢
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TABLE 9. Body proportions of 14 feeding and 11 spawning males of Lethenteron japonicum of Alaska, the Northwest
Territories, Japan (Hokkaido) and U.S.S.R. '

Tag No. Total d-B B1-B7 B7-a a-¢ 0O d d

length L TL TL L TL TL Bi-By
(mm) (TL)
Feeding Stage
Alaska - Naknek River System

VDV6555 130 14.6 10.0 46.5 28.8 3.5 7.3 73.1

VDV6552 167 13.5 9.6 48.2 28.7 2.7 6.9 719

VDV6557 168 12.5 9.8 48.5 29.2 3.0 7.1 72.3

VDV6548 172 13:7 9.6 474 29.1 2.9 7.1 72.3

VDV6558 180 12.8 10.3 50.6 26.9 2.8 6.9 67.6

VDV6545 185 12,7 9.5 49.2 28.6 2.7 6.8 71.4

VDV6554 198 12.6 10.1 50.5 26.8 2.5 6.6 65.0

MEAN 171.4 13.6 9.8 48.7 28.3 29 7.0 70.5
RANGE 130-198 12.5-14.6 9.5-10.3 46.5-50.6 26.8-29.1 2.5-3.5 6.6-7.3 65.0-73.1

Beaufort Sea

SW313 151 13.2 9.3 - - 2.6 6.3 67.9

SW315 i75 13.7 9.7 - - 2.9 6.3 64.7

SW316 196 12.8 8.7 - - 2.3 6.1 70.6

MEAN 174.0 13.2 9.2 - - 2.6 6.2 67.7
RANGE 151-196  12.8-13.7 8.7-9.7 - 2.3-2.9 6.1-6.3 64.7-70.6
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TABLE 9. {continued)

G2824
G2823
G2826
MEAN
RANGE

1734
COMBINED
MEAN

G2821
G2827
MEAN
RANGE

w1549
WI1551
W1553
W1550
W1552
MEAN
RANGE

265
290
317
290.7
265-317

190

206.5

268

284

276.0
268-284

345
369
370
375
400
371.8
345400

Northwest Territories — Great Slave Lake Area

13.6
12.4
11.4
12.5
11.4-13.6

Northwest Territories — Greal Slave Lake Area

12.5

12,0

12.3
12.0-12.5

[ !J
R =2 P o S}

1
1
1

11,

11.5

11.8
11.5-12.2

10.2

9.5
8.7
9.5

8.7-10.2

9.4

9.5

50.9
417.9
SL.1
50.0

47.9-51.1

Japan (Hokkaido)

50.2

49.6

Spawning

25.3
30.2
28.9
28.1

25.3-30.2

8.8
10.0
9.4

8.8-10.0

11.0
111
10.5
10.9
10.3
10.8

10.3-11.1

50.4
48.2
49.3

48.2-504

Japan (Hokkaido)

47.8
47.2
46.5
48.0
48.3
47.6

46.5-48.3

28.7
19.8

29.2

28.7-29.8

29.0
29.8
30.8
28.5
30.3

' 299
28.5-30.8

2.1
2.1

2.1
2.1
P |

3.0

X

1.6-1.8

0.4
5.9
54
5.2
5464

6.3

6.0
6.0
6.0
6.0

6.4
6.5
6.5
T3
6.5
6.7
6.4-7.7

65.4
58.6
56.7
60.2
56.7-65.4

65.4

66.0

64.0

54.8

59.4
54.8-64.0

7.8
58.5
61.5
70.7
63.4
62.4
57.9-70.7

0¥
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'l;A_BLE 9. (ﬁoptinued)
U.S.S.R. — Amur River

W698 342 11.1 9.9 53.5 25.7 1.6 5.6 55.9
W690 391 10.5 10.2 53.2 27.1 1.4 5.4 52.5
W691 396 10.4 10.4 53.8 25.8 1.5 | 48.8
W694 415 10.4 10.4 54.9 24.6 1.5 5.1 48.8
MEAN 386.0 10.6 10.2 53.9 25.8 1.5 5.3 515
RANGE 342-415 10.4-11.1 9.9-10.4 53.2-54.9  24.6-27.1 14-1.6 5.1-5.6 48.8-55.9
COMBINED

MEAN 344.6 11.6 10.1 50.3 28.2 1.7 6.0 57.8
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TABLE 10. Body proportions (in percentage of total length) of 20 feeding and 18 spawning stage females of
Lethenteron japonicum of Alaska, Northwest Territories, Japan and U,S.S.R.
Tag No, Total d-By B1-B7 B7-a a-C 0o d d
length TL TL TL Tl TL 7L B1-B7
(mm) (TL)
Feeding Stage
Alaska — Naknek River System
VDV6587 135 13.3 10.0 48.5 28.1 3.9 7.4 74.1
VDV6590 154 14.0 9.7 484 27.9 32 7.4 73.3
VDV6556 169 14.2 9.5 47.6 28.7 3.0 6.8 7.8
VDV6SS51 170 3.2 9.4 48.5 28.8 2.6 6.2 65.6
VDV6544 173 13.9 9.8 50.0 26.3 2.9 7.5 76.5
VDV6549 174 13.5 10.1 46.8 29.6 2.9 6.6 65.7
VDV6546 178 124 10.1 50.6 27.0 2.8 6.5 63.9
VDV6547 192 12.5 9.6 50.0 28.1 2.6 6.3 64.9
VDV6550 195 12.8 9.7 49.5 27.9 2.6 6.9 71.1
VDV6553 196 12.2 9:7 50.8 27.6 2.6 6.6 68.4
MEAN 173.6 13.2 9.8 49.0 28.0 29 6.8 69.5
RANGE 135-196 12.2-14.2 9.4-10.1 46.8-50.8  26.3-29.6 2.6-3.7 6.2-7.4 63.9-76.5
Beaufort Sea

SW3l12 204 12.7 10.3 - - 2.0 6.4 61.9
SW314 242 11.6 9.9 - - 21 5.0 50.0
MEAN 223 12.2 10.1 - = 2.1 57 56.0
RANGE 204 -242 11.6-12.7 9.9-10.3 - — 2.0-2.1 5.0-6.4 50.0-61.9

(34
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TABLE 10. (continued)
Northwest Territories — Great Slave Lake Area

G2825 209 12.0 9.6 50.7 27.8 2.2 6.7 66.7
G2822 289 11.6 9.0 50.9 28.2 1.6 6.2 64.3
G2828 295 11.9 7.8 52.9 27.5 1.7 6.1 68.9
MEAN 264.3 11.8 8.8 51.5 27.8 1.8 6.3 66.6
RANGE 209-295 11.6-12.0 7.8-9.6 50.7-52.9  27.5-28.2 1.6-2,2 6.1-6.7 64.3-68.9

Japan (Hokkaido)

J736 169 12.8 9.6 48.3 29.2 i1 6.6 69.1
W2383 172 12.2 9.3 50.0 29.1 2.9 5.5 594
W2382 178 12,1 9.0 48.6 29.8 2.8 5.6 62.5
W2384 187 12.0 8.6 50.3 29.7 3.2 5.3 62.5
W2385 193 13.0 8.8 49.2 29.5 2.6 6.0 67.6
MEAN 179.8 124 9.1 49.3 29.5 2.9 5.8 64.2
RANGE 169-193 12.0-13.0 8.6-9.6 48.3-50.3 29.1-29.8 2.6-3.2 5.3-6.6 59.4-69.1
COMBINED
MEAN 210.2 124 9.5 49.9 28.4 24 6.2 64.1
Spawning
Alaska — Mission on Yukon River

351 10.5 9.1 524 26.2 1.4 57 62.5

358 10.3 9.4 51.1 28.9 1.4 LW 61.9

364 10.7 9.2 52.5 27.5 1.6 5.6 61.2

373 11.0 9.1 51.7 27.3 1.6 R0 | 55.9

376 10.6 9.2 49.5 28.5 1.6 5.1 55.1

386 10.1 8.8 53.1 26.9 1.6 5.3 60.1

412 10.3 8.9 51.0 26.7 1.6 5.3 60.3
MEAN 374.3 10.5 9.1 51.6 27.4 1.6 54 59.6
RANGE 351412 10.1-11.0 8.8-9.4 49,5-52.5 26.2-28.9 1.4-1.6 5.1-5

7 55.1-62.5
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TABLE 10. (continued)

v3daq
G2829
G2819
V3590
MEAN
RANGE

256
267
273
333
282.3

256-333

Northwest Territories — Great Slave Lake Area

1) V3444 is from Aklavik, Northwest Territories.

W1554

w692
w699
W695
W696
W693
w697
MEAN

RANGE  361-460

COMBINED
MEAN

2
=
—

361
420
421
422
437
460
420.2

344.5

1.1 10.6 52,2 26.2 0.7 5.0
12.4 9.6 50.2 27.2 24 6.0
12.1 8.4 50.2 29.3 2.0 6.2
11.5 10.7 50.8 273 0.8 6.0
11.8 9.8 50.9 27.5 1.4 5.8
11.1-12.4 8.4-10.7 50.2-52.2 26.2-29.3 0.7-2.1 5.0-6.2
Japan (Hokkaido)
12,0 10.3 51.5 26.6 7 6.6
U.S.S.R. — Amur River
9.7 9.4 53.5 272 1.5 4.9
9.5 10.0 55.7 25.0 L 4.5
97 9.7 §5.1 25.4 1.5 4.8
10.0 10.0 85.5 24.9 1% 4.7
9.6 9.6 54.0 26.8 1.6 4.6
94 9.6 S5.7 25.7 1.5 4.7
97 9,7 54.9 25.8 1.6 4.7
9.4-10.0 9.6-10.0 53.5-55.7 24.9-27.2 1.5-1.7 4.54.9
1.6 5.6

11.0 9.7 52.2 26.8

47.2
61.5
65.4
56.3
57.6
47.2-65.4

64.5

51.5
45.2
48.8
47.6
47.6
48.9
48.3
45.2-51.5

57.5
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TABLE 11.

Variations in body proportions (in percentage of total length) according to size in 11 feeding males of Lethenteron
Japonicum from North America, Data based on Table 9.

Stage No. of Total length  d-B B1-87 Bo-a a-C 0 d d
Specimens  in mm (TL) 'H— TL L L _TL— TL Bl-lfl-,,
Feeding 1 130 14.8 10.0 46.5 28.8 3.5 7.3 73.1
Feeding 169.0 13.2 9.7 48.0 29,0 2.9 7.0 72,2
167-172 12.5-13.7 9.6-9.8 47.448.5 28,7-29.2 2.7-3.0 6.9-7.1 71.9-72.3
Feeding 4 188.2 127 9.8 50.1 27.5 2.8 6.6 67.4
180-198 12.6-12.8 9.4-10.3 49,2-50.6 26.8-28.6  2.5-3.0 6.2-6.9 65.0-71.4
Feeding 2 277.5 13.0 9.9 49.4 27.8 .2 6.2 62.0
265-290 12.4-13.6  9.5-10.2 47.9-50.9 25,3-30.2 2.1 5.9-6.4 58,6-65.4
Feeding 1 317 11.4 8.7 51.1 28.9 2.1 5.4 56.7
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TABLE 12. Variations in body proportions (in percentage of total length) according to size in 24 females of Lethenteron
japonicum from North America. Some are feeding while others are in spawning condition. Data based on
Table 10.
Note: Among specimens of corresponding sizes, spawning individuals have smaller discs than feeding ones.
Stage No. of Total length d—B7 Bl-B B.’-a a-C 0 d d
Specimens in mm (TL) L L L TL TL BB,
Feeding 1 135 13.3 10.0 48.5 28.1 3.7 7.4 74.1
Feeding 2 161.5 14.1 9.6 48.0 28.3 3.1 7.0 72.6
154-169 14.0-14.2 9.5-9.7 47.6-48.4 27.9-28.7 3.0-3.2 6.8-7.1 71.9-73.3
Feeding 4 173.8 13.3 9.9 49.0 27.9 2.8 6.7 67.9
170-178 12.4-13.9  9.4-10.1 46.8-50.6  26.3-29.6 2.6-2.9 6.2-7.5 63.9-76.5
Feeding 3 194.3 12.5 9.7 S0.1 27.9 2.6 6.6 68.1
192-196 12.2-12.8 9.6-9.7 49.5-50.8 27.6-28.1 2.6 6.3-6.9 64.9-71.1
Feeding I 209 12,0 9.6 50.7 27.8 2.2 6.7 66.7
Spawning 3 265.3 11.9 9.5 50.9 27.6 1.6 5.7 58.0
256-273 11.1-12.4 8.4-10.6 50.2-52.2 26.2-29.3 0.7-2.1 5.0-6.2 47.2-65.4
Feeding 2 292 11.8 8.4 51.9 27.9 L7 6.2 64.3
289-295 11.6-11.9 7.8-9.0 50.9-52.9 27.5-28.2 1.6-1.7 6.1-6.2 64.3
Spawning | 333 11.5 10.7 50.8 273 0.8 6.0 56.3
Spawning 3 357.7 10.5 9.2 52.0 275 1.5 57 61.9
351-364 10.3-10.7  9.1-94 51.1-52.5  26.2-28.9 1.4-1.6 5.6-5.7 61.2-62.5
Spawning 3 378.3 10.6 9.0 51.4 27.6 1.6 5.2 57.0
373-386 10.1-11.0  8.89.2 49.5-53.1  26.9-28.5 1.6 5.1-5.3 55.1-60.1
Spawning 1 412 10.3 8.9 26.7 1.6 5.3 60.3

51.0

9%
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TABLE 13. Comparison between males of L. alaskense and L.

Japonicum of corresponding sizes, based on Tables 7 and 11

Species No. of Total d—B1 B,-B, B a-C 0 d d
Specimens  length TL TL TL TL “TL BB
(mm) (TL) s 17
L. alaskense 1 125 12:8 11.0 45.4 30.3 2.6 5.8 52.6
L. japonicum 1 130 14.8 10.0 46.5 28.8 3.5 73 73.1
L. alaskense T 164.4 10.6 9.7 47.4 31.2 2.1 5.8 58.8
161-167 9.9-11.1 9.1-10.4 46.3-49.1 27.9-32,7 1.8-24 5.0-6.3 51.6-63.6
L, japonicum 3 169.0 13.2 9.7 48.0 29.0 2.9 7.0 72.2
167-172  12.5-13.7 9.6-9.8 47.448.5 28.7-29.2 2.7-3.0 6.9-7.1 71.9-72.3

TABLE 14. Comparison between females of L. alaskense and L. japonicum of corresponding size based on Tables 8 and 12.

ATALWYT 4Q SAIDAIS MIAN

Species No. of Total d-B By-By B7-a a-C 0 d d
Specimens length TL TL TL TL TL TL B1-B7
(mm) (TL)
L, alaskense 4 1355 11.0 9.9 51.0 27.9 2.4 5.6 56.1
135-137 10.4-11.6 9.2-10.6 48.5-52.4 26.3-29.2 1.9-2.9 5.2-5.9 51.7-60.5
L, japonicum 1 135 £33 10.0 48.5 28.1 3.7 7.4 74.1
L, alaskense 5 168.8 10.1 10.1 50.1 29.4 22 4.7 46.9
167-172 9.3-11.1 9.5-11.3 47.6-52.0 28.2-31.4 2.0-2.4 4.0-5.1 36.0-50.0
L, japonicum 4 173.8 13.3 9.9 49.0 27.9 2.8 6.7 67.7 e
170-178 12.4-13.9 9.4-10.1 46.8-50.6 26.3-29.6 2.6-2.9 6.2-7.5 63.9-76.5 ~1



TABLE LS. Body proportions (in percentage of total length) of 15 prespawning and 14 spawning males of Lethenteron
lamottenii from Quebec, Ontario and some States.

8%

Tag No. Number Total d-B) Bj-B7 By a-C 0 d_ d
of length TL TL TL TC TL TL B1-B7

Specimens  (mm) (TL)

Prespawning

Quebec — “Petites Chutes” — Gatineau River

V3380 158 11.1 9.5 50.3 29.1 2.2 5.4 56.7
V3387 164 10.7 9.8 50.6 29.0 1.8 5,2 53.1
V3388 168 10.7 8.5 49.7 30.1 2.1 5.1 53.1
V3381 171 10.5 9.6 50.0 29.8 2.0 5.0 51.5
V3384 177 10.5 93 50.0 30.2 2.0 4.8 51.5
MEAN S 167.6 10,7 9.5 50.1 29.6 2.0 S 53.2
RANGE 158177 10.5-11.1 8.5-9.6 49.7-50.6 29.0-30.2 1.8-2.2 4.8-54 51.5-56.7
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TABLE 15. (continued)
Ontario — Cranberry Creek — Lake Erie

12831 166 10.8 10.8 49.4 28.9 2.1 54 50.0
G(VDV) 3231 166 114 10.2 48.8 30.1 2.1 6.0 58.8
J2839 170 10.6 9.7 49.7 30.0 2.1 5.3 54.5
12840 175 10.3 10.0 49.4 30.3 2.3 5.4 58.3
G(VDV) 3225 175 10.0 9.7 49.4 30.9 2.0 5.4 55.9
J2827 178 10.8 10.8 49.4 28.9 v 1] 5.4 50,0
12846 180 9.7 9.7 50.0 30.0 17 5.0 51.4
12826 183 10.4 9.8 48.4 31.4 2.2 53 58.3
G(VDV) 3233 187 10.2 10.2 §51.6 28.1 2.1 5.6 55.3
12842 188 10.1 10.1 48.4 314 2.1 5.6 554
MEAN 10 176.8 10.4 10.1 49.5 30.0 2.1 53 54.8
RANGE 166-188 9.7-11.4 9.7-10.8 48.4-51.6 28.1-31.4 1.7-2.3 5.0-6.0 50.0-58.8
COMBINED
MEAN 15 1722 10.6 9.8 49.8 29.8 2.1 5.3 54.0
Spawning

New Hampshire — Wednesday Brook
w418 104 11:8 9.6 49.0 29.8 2.4 6.7 70.0
w414 108 11.6 10.2 47.7 30.6 2.3 6.9 68.2
w412 111 12.0 10.8 45.9 30.6 2.3 7.2 66.7
w416 112 12.9 10.3 45.5 31.3 22 i | 69.6
5421 113 11.9 10.8 50.4 27.4 2.2 7.1 69.6
w420 125 12.4 10.4 484 28.8 2.0 Ti2 69.2
MEAN 6 i 7.5 121 10.4 47.8 29.8 2.2 7.0 68.9
RANGE 104-125 11.5-12.9 9.6-10.8 45.5-50.4 27.4-31.3 2.0-24 6.7-7.2 66.7-70.0

ATAAINYT 40 STIDTIS MAN
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w425
W426
w427
MEAN
RANGE

W995

W406
W408
w407
MEAN
RANGE

W680

COMBINED
MEAN

14

164
169
173
168.7
164-173

154

151
151
152
151.3
151-152

[1.0
10.9
1.6
112
10.9-11.6

12,3

10.1
12.3
11.5
11.3
10.1-12,3

New York — Casadoga Creek

10.0
10.4
10.7
10.4
10.0-10.7

Wisconsin — Sturgeon Bay

10.7

Ohio — Mad River

9.9
9.6
10.9
10.1

9.6-10.9

Tennessee — Tennessee River

10.8

10.5

49.4
48.5
47.7
48.5

47.749.4

49.0

47.4
46.0
45.7
46.4

45.747.4

50.9

48.5

29.6
30.2
30.1
30.0

29.6-30.2

27.9

30.8
321
31.9
31.6

30.8-32.1

29.6

29.8

2

.0-

2
2
2
2

il

!\.)

(SR SR
o B U WD

v

1
1
0
1
2.1

5.5 54.5
3.3 514
5.8 4.1
5.8 533
5.3-5.8 51.4-54.5
5.5 51.§
6.0 60.0
5.6 58.6
59 54.5
5.8 3.7
5.6-6.0 54.5-60.0
6.2 57.1
6.0 5.7

0g
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TABLE 16.

Body proportions (in percentage of total length) of 15 prespawning und 37 spawning females of Lethenteron
lamottenii from Ontario, Quebec and some States. g

Tag No. Number of Total d-B B1-B7 B7-a u-C 0 d d

Specimens length T L L T TE TL B1-By

(mm) (TL)
Prespawning
Quebec — “Petites Chutes” — Gatineau River

VDV35394 162 10.8 10.2 50.6 28.4 1.9 4.9 48.5
J2866 162 10.5 9.3 50.9 29.3 2.2 4.9 53.3
J2868 167 10.2 9.3 50.9 29.6 1.8 4.8 51.6
J2867 168 10.7 9.5 51.8 28.0 2.1 4.8 50.0
V3382 176 9.9 9.7 51.7 29.0 2.0 4.5 47.1
MEAN 5 167.0 10.4 9.6 51.2 28.9 2.0 4.8 50.1
RANGE 162-176 9.9-10.8 9.3-10.2 50,6-51.8 28.0-29.6 1.8-2.2 4.5-49 47.1-53.3

ATIJNYT 40 SAIDAdS MAN
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TABLE 16. (continued)

Ontario — Cranberry Creek — Lake Erie

J2836 145 10.0 9.3 52.1 28.6 24 4.5 48.1
G(VDV)3232 15§ 10.0 10.0 51.3 29.0 1.9 5.2 53.3
J12863 156 9.9 9.9 51.6 28.5 2.2 5.1 51.6
G(VDV)3230 158 10.1 5.5 50.0 30.4 2.2 5. 53.3
G(VDV)3229 173 9.8 9.8 50.9 29.2 2.0 4.6 47.5
J2854 174 10.3 9.5 49.4 30.7 2.0 5.2 54.5
J2853 178 9.6 9.8 51.4 29.5 2.0 4.8 48.6
I12837 181 10.5 10.5 50.3 28.7 1.9 5.0 47.4
G(VDV)3228 185 97 10.3 48.9 31.1 1.9 4.3 50.0
G(VDV)3237 192 9.9 9.9 51.3 29.4 1.8 5.2 52.6
MEAN 10 169.7 10.0 9.9 50.7 29.5 2.0 4.9 50.7
RANGE 145-192 9.6-10.5 9.3-10.5 48.9-52.1 28.5-31.1 1.8-2.4 4.3-5.2 47.4-54.5
COMBINED
MEAN 15 168.4 10.2 9.8 51.0 29.2 2.0 4.9 504
Spawning

Quebec — Pont Rouge
V3641 125 10.4 9.6 51.6 284 2.4 Sed 54.2
V3648 125 10.4 9.2 52.0 28.4 24 4.8 52.2
V3659 125 10.4 9.6 50.8 29.2 2.0 5.2 54.2
V3640 129 10.9 9.7 50.0 29.5 2.3 5.0 52.0
V3643 129 10.9 9.7 50.0 29.5 23 54 53.8
V3647 130 11.5 10.0 50.8 273 2.2 4.7 50.0
V3649 138 9.8 9.4 53.6 27.2 2.3 5.0 52.0
V3646 140 10.7 9.6 511, 28.6 2.1 5.0 58.3
MEAN 8 1301 10.6 9.6 51.2 28.6 2.1 5.0 533

RANGE 125-140 9.8-11.5 9.2-10.0 50.0-53.6  27.2-29.5 2.0-24 4.7-5.4 50.0-58.3

(4]
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TABLE 16. (continued)
New Hampshire — Wednesday Brook

W409 102 10.8 9.8 51.0 284 2.5
W413 102 11.8 10.8 51.0 2755 2.5
w415 107 11.2 9.8 51.9 27.1 2.3
w410 110 10.5 9.5 51.4 28.6 2.8
w411 111 11.3 10.8 50.9 27.0 1.8
w417 111 12,2 10.4 49.5 27.9 2.3
w419 116 10.8 10.3 50.4 28.4 2.2
MEAN 7 108.4 11.2 10.2 50.9 27.8 2.3
RANGE 102-116 10.5-12.5 9.5-10.8 49.5-51.9  27.0-28.6 1.8-2.8
New York — Casadoga Creek
w422 160 10.3 9.4 S%S 27.2 2:2
w423 162 10.8 9.4 51.6 27.5 2.2
w424 173 9.8 10.1 52.9 27.2 2.0
MEAN 3 165.0 10.3 9.6 523 273 2.1
RANGE 160-173 9.8-10.8 9.4-10.1 51.6-52.9  27.2-27.5 2.0-2.2
Ontario — Furnace Creek — Lake Superior
w431 124 125 10.5 48.5 28.2 2.4
w428 125 11.8 10.0 51.6 27.2 2.4
w430 126 12.3 10.7 47.6 29.4 24
w429 133 10.9 10.5 48.5 30.1 1.9
w433 133 s 10.2 51.2 27.1 2.6
w432 137 12.4 10.6 50.4 274 2.2
w435 141 11.0 10.3 48.6 30.1 2.1
W434 143 11.5 10.5 50.7 27.3 2.1
MEAN 8 132.8 11,7 10.4 49.7 28.4 2.3
RANGE 124-143 10.9-12.5  10.0-10.7 47.6-51.6  27.1-30.1 1.9-2.6

6.4
5.9
6.1
3.9
§:9
5.9
5.6
6.0
5.6-6.4

4.4
4.6
4.0
43

4.04.6

854
4.
5.2
4.

4.9
L |
5.0
5.2
al

9 00 O

4.8-5.6

65.0
54.5
61.9
61.9
52.0
56.5
54.2
58.0

52.0-65.0

46.7
46.9
40.0
44.5
40.0-46.9

53.8
48.0
48.1
46.4
48.1
48.3
48.3
50.0
48.9

46.4-53.8
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TABLE 16. (continued)

w997

W994

W998

MEAN 3
RANGE

W405

W400

W399

w402

w404

W403

W401

MEAN 7
RANGE

w679 1

COMBINED
MEAN 37

139

143

150
1440

139-150

145
146
150
154
154
156
165
152.9
145-165

153

140.9

10.8
11.5
11.3
11.2
10.8-11.5

12.1
11.3
12.0
(9%
11.4
11.2
10.9
115
10.9-12.1

10.1

10.9

Wisconsin — Sturgeon Bay

11.2
10.5
10.0
10,6

10.0-11.2

51.4
53.8
52.0
52.4
51.4-53.8

Ohio — Mad River

10.0
9.6
10.7
9.4
9.4
10.6
10.0
10.0
9.4-10.7

48.6
50.3
47.3
47.7
48.8
48.7
49,1
48.6
47.3-50.3

26.6
24.1
26.7
25.8
24,1-26.7

29.3
28.8
30.0
31.2
27.6
29.5
30.0
29.5
27.6-31.2

Tennesseec — Tennessee River

10.1

10.1

51.6

51.0

2.5
2.1
2.0
2.2
2:0-2.5

2.1
2.4
2.0
2.3
1.9
2.6
2.4
22
1.9-2.6

6.1
4.9
4.7
5.2
4.7-6.1

5.9
5.1
5.3
5.5
5.5
54
5.4
5.4
5.1-5.9

52

5.2

548
46.7
46.7
49.4
46.7-54.8

58.6
53.6
50.0
58.6
58.6
SL.5
54.5
55.1
50.0-58.6

51.6

5.5

4"
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TABLE 17. Body proportions (in percentage of total length) of 10 spawning males of Lethenteron reissneri of Japan

(Hokkaido) and Sakhalin.

Tag No. Total d-By B1-By B7-a a-C O _d_ d
length i ) TL LE TL TL TL Bi-B7
(mm) (TL)
Japan (Hokkaido)
B3832 133 11.3 9.8 46.6 30.1 1.9 6.4 65.4
W1548 146 12.3 11.0 47.9 29.5 24 6.2 56.3
W1547 147 11.6 12:2 46.3 31.3 2.0 6,1 50,0
W115 149 11.5 10,2 50.7 27.6 2.4 5.4 53.3
1740 167 T.1.X 9.9 47.3 30.5 2.1 5.1 S1.5
1742 171 11.4 9.4 48.5 29.5 2.0 5.3 56.3
1741 172 11.6 9.9 47.1 29.7 2.0 5.8 58.8
1743 172 11.0 9.3 48.5 30.5 2.0 5.8 62.5
MEAN 157.1 11.5 10.2 47.9 29.9 2.1 5.8 56.8
RANGE 133-172 11.0-12.3 9.3-12.2 46.3-50.7 27.6-31.3 9-2.4 6.4 50.0-65.4
Sakhalin

W684 143 12.0 9.8 46.6 31.6 1.2 6.4 65.0
w682 154 12.1 10.8 47.0 30.1 1.2 55 50.9
MEAN 148.5 12.1 10.3 46.8 30.9 Tl 6.0 58.0
RANGE 143-154 12.0-12.1 9.8-10.8 46.447.0  30.1-31.6 1.2 S5-6.4 50.9-65.0
COMBINED MEAN 152.8 11.8 10.3 47.4 30.4 i g5 5.9 524
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TABLE 18. Body proportions (in percentage of total length) of 9 spawning females of Lethenteron reissneri of Japan
(Hokkaido) and Sakhalin.

Tag No. Total d-By B1-B7 B7a a-C 0 _d d
length T TL T, TL TL TL B1-B7
(mm) (TL)

Japan (Hokkaido)

w974 116 11.6 9.9 49.1 29.3 1.7 6.0 60.8
W978 125 10.8 9.6 S§1-2 30.0 1.6 5.6 58.3
B3831 126 10.3 9.9 52.0 25.0 2.0 52 52.0
w976 128 11.7 10.2 50. 27.3 2.0 5 53.8
B3830 131 11.8 10.7 515 26.7 1.9 5.7 53.6
w116 154 10.3 10.3 54.2 25.0 1.6 51 50.0
W118 171 10.5 10.5 51.2 27.9 1.2 4.7 44 4
MEAN 135.9 11,0 10.2 51.4 27.3 1.3 54 §3.3
RANGE 116-171 10.3-11.8 9.6-10.7 49.1-54.2 25.0-30.0 1.2-2.0 4.7-6.0 44.4-60.8
Sakhalin
W683 144 11.0 13:3 46.0 29.6 1.2 6.0 45.3
w685 150 11.5 12.0 48.0 28.7 1.3 5.7 47.2
MEAN 147.0 L3 12.7 47.0 29.2 1.3 59 46.3

RANGE 144-150 11.0-11.5 12.0-13.3  46.048.0  28.7-29.6 1.2:1.3 5.7-6.0 45.347.2

COMBINED MEAN 141.4 11.2 11.5 49.2 28.3 1.5 a7 49.8

99
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TABLE 19. Comparison of body proportions (as percentages of total length) of metamorphosed males of five species of
Lethenteron. Data refer to means and ranges (in parentheses) for each character, and are based on our present study,
except for L. meridionale, which were taken from Vladykov et al (1975).

L. japonicum

Spawning Nonspawning
Number of
specimens 11 11
Total length 344.6 217.4
(mm) (268-415) (130-317)
Prebranchial 11.6 12,9
length (10.4-12.5) (11.4-14.6)
Branchial 10.1 9.6
length (8.8-11.1) (8.7-10.3)
Trunk length 50.3 49.6

(46.5-54.9) (46.5-51.1)
Tail length 28.2 27.7

(24.6-30.8) (25.3-30.2)
Eye length 1.7 2.7

(1.4-2.1) (2.1-3.5)
Disc length 6.0 6.6
(5.1-7.7) (5.4-7.3)

Disc length/ 57.8 67.2
branchial (48.8-70.7) (56.7-73.1)

length

L. alaskense
Spawning Nonspawning

21
156.8
(125-185)

11.0
(9.9-12.5)

10.0
(9.1-11.6)

47.2
(45.449.1)

31.3
(27.9-33.5)

23
(1.8-2.8)

5.8
(5.0-6.3)

59.0
(50.6-65.7)

i1

157.8
(140-188)

11,5
(10.1-14.9)

9.5
(8.7-10.6)

50.0
(47.8-51.3)

30.1
(28.0-31.4)

2.4
(2.1-2.9)

4.9
(4.4-5.7)

48.4
(44.4-62.0)

L. lamottenii

Spawning Nonspawning

14

149.6
(104-173)

11.7
(10.1-12.9)

10,5
(9.6-10.8)

48.5
(45.5-50.9)

29.8
(27.4-32.1)

2.3
(2.0-2.5)

6.0
(5.3-7.2)

57.7
(51.4-70.0)

15

172.2
(158-188)

10.6
(9.7-11.4)

9.8
(8.5-10.8)

49.8
(48.4-51.6)

29.8
(28.1-31.4)

2.1
1.7-2.3)

5.3
(4.8-6.0)

54.0
(50.0-58.8)

L. reissneri L. meridionale
Spawning Nonspawning Nonspawning

8 2 55
155.5 141.0 114.7
(143-172)  (133-149) (96-136)
11.8 11.4 11.7
(11.0-12.3). (11.3-11.5) (10.2-12.9)
10.3 10.0 10.2
(9.3-12.2) (9.8-10.2) (9.1-11.4)
47.2 48.7 48.0
(46.348.5) (46.6-30.7) (43.6-52.7)
30.6 28.9 30.2
(29.5-31.6) (27.6-30.1) (27.3-33.9)
1.8 2.2 1.8
(1.2-2.4) (1.9-2.4) (1.5-2.1)
57 5.2 52
(5.1-6.4) (5.4-6.4) (4.2-6.5)
57.0 59.4 5<%
(50.0-65.0) (53.3-65.4) (41.2-66.7)
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TABLE 20. Comparison of body proportions (as percentages of total length) of metamorphosed females of five species
of Lethenteron. Data refer to means and ranges (in parentheses) for each character, and are based on our
present study, except for L. meridionale which were taken from Vladykov eral (1975).

L. japonicum
Spawning Nonspawning

Number of

specimens 18 18
Total length 344.5 205.6
(mm) (256-460)  (135-295)
Prebranchial 11.0 12.5
length (9.4-12.4) (11.6-14.2)
Branchial 9.7 9.2
length (8.4-10.7) (7.8-10.1)
Trunk 52.2 499
length (49.5-55.7) (46.8-52.9)
Tail 26.8 28.4
length (24.9-29.3) (26.3-29.8)
Eye 1.6 2.8
length (0.7-2.1) (1.6-3.7)
Dis¢ 5.6 6.5
length (4.5-6.6) (5:3-7.5)
Disc 57.5 67.5
length/ (45.2-65.4) (59.4-76.5)
branchial

length

L. alaskense
Spawning Nonspawning

17 10
148.7 156.1
(122-172)  (140-174)
10.5 10.9
(9.3-11.6) (10.1-12.1)
10.1 9.9
(9.2-11.3)  (9.1-11.2)
50.3 52.0
(47.6-52.4) (50.9-33.5)
29.0 28.4
(26.3-31.4) (25.7-29.9)
23 24
(1.9-2.9) (1.7-3.2)
5.2 4.7
(4.0-6.1) (3.8-5.7)
51.7 47.5

(36.0-62.5) (40.5-33.3)

L. lamottenii
Spawning Nonspawning

Fy 15
140.9 168.4
(102-173)  (145-192)
10.9 10.2
(9.8-12.5)  (9.6-10.8)
10.1 9.8
(9.2-11.2)  (9.3-10.5)
51.0 51.0
(47.3-53.8) (48.9-52.1)
27.9 29.2
(24.1-31.2) (28.0-31.1)
2.2 2.0
(1.8-2.8) (1.8-2.4)
5.2 4.9
(4.0-6.4) (4.3-5.2)
5L.5 50.4

(40.0-65.0) (47.1-54.5)

L. reissneri L. meridionale
Spawning Nonspawning

9 24
138.3 116.7
(116-171) (96-141)
1.1 10.7

(10.3-11.8) (7.8-13.0)

10.7 10.0
(9.6-13.3)  (9.3-11.4)
50.4 51.4
(46.0-54.2) (49.2-53.9)
27.7 28.0
(25.0-30.0) (26.0-30.3)
1.6 1.7
(1.2-2.0) (1.4-2.1)
5.5 4.8
(4.7-6.0) (2.8-5.7)
51.7 47.5

(44.4-60.8) (27.6-57.1)

8¢
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TABLE 21. Number of trunk myomeres of transformed Lethenteron alaskense of Alaska and N.W.T.. sexes combined.

Locality Date TL No. of Number of myomeres
(mm) Specimens 66 67 68 69 70 71 72 Mean
Alaska (Naknek River Drainage)
Brooks River Aug. 22-Sept. 125-168 9 - - 12 4 2- 69.8
25, 1962
Brooks River (near June 15, 1964 137-155 3 - = 1 1- 1= 69.3
outlet of Brooks
Lake)
West Creek June 11, 1964 122-185 25 - 27 6 6 3 1 69.2
(Trib. of Brooks
Lake)
TOTAL 122-185 37 - 2 9 910 6 1 69.4
Alaska (IFairbanks area)
Chatanika River June 12, 1976 154-179 9 - - = 3 3 21 70.1
N.W.T. (Mackenzie River Drainage)
Martin River Nov, 1972 - 148-188 21 l- § 81 4 2 69.9
Jan, 1973
COMBINED TOTAL 122-188 67 1 214201412 4 69.4
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TABLE 22. Number of myomeres of transformed Lethenteron japonicum of Alaska, N.W.T. and Japan, sexes combined.

Locality Date L No. of Number of myomeres
(mm) Specimens 65 66 67 68 69 70 71 72 73 Mean
Alaska
Brooks Lake, June 22, 1940 170 1 - 1 - - — - - - - 66.0
Naknek River
Brooks River, Aug. 30-Sept. 3, 128-198 16 1 2 3 5 1 2 2 — — 68.1
Naknek River 1958
Naknek River June 1, 1930 214 1 - - - - - - 1 — — 71.0
Nushagak River June 7, 1882 110-373 3 — - - 1 2 - - - - 68.7
Oct. 19,1912
Inguishik River 2 153 1 - - - 1 - - - - - 68.0
Mission River, Winter, 1877-78 351412 6 - - 1 - 1 2 1 1 - 69.8
Yukon River
Point Barrow Nov., 17, 1949 344 1 - - - - - - 1 - - 71.0
TOTAL 110412 29 1 3 4 7 4 4 5 1 - 68.9

09
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TABLE 22, (continued)

Aklavik,
Mackenzie River

Great Slave Lake
Great Slave Lake

Fort Resolution

Outer Bouy-Hay R,

Okoppe River
Chitose River
Amano River
Fukagawa

Hokkaido

Sept. 1951

June 29, 1946
Aug, 23, 1958-
Sept. 18, 1966

Oct. 30, 1954

July 27, 1965

TOTAL

July 1972
1950

May 15,1973
Sept. 1940
1950

TOTAL

COMBINED TOTAL

N.W.T. (Mackenzie and Great Slave Lake Drainage)

150

189-312

210-317

259-336

273

150-336

345-400

161-397

301

471-498

169-190

161-498

110-498

17

67

1

21

Japan (Hokkaido)

5]

(]

[3¥]

5]

n

71.0

69.9

-1
o
(53]

68.5

70.0

69.5
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TABLE 23. Number of trunk myomeres of transformed Lethenteron lamottenii from Quebec, Ontario and some States, sexes

combined.
Locality Date ] No. of Number of myomeres
(mm) specimens 66 67 68 69 70 71 72 73 74 Mean
Quebec
Petites Chutes May 17, 1958 158-177 10 1 2 - 3 2 1 | - - 69.0
(Gatineau R.)
Pont Rouge May 28, 1948 125-140 8 — — 2 2 4 — = = - 69.2
TOTAL 125-171 18 L 2 2 5 6 [ 1 - - 69.1
New Hampshire
Wednesday Brook May 8-10, 1959 102-125 13 1 8 2 1 1 - - - — 67.5
New York
Casadoga Creek May 15, 1951 160-173 6 - - — - 1 1 3 1 7228
Ontario
Cranberry Creek,  April and
Lake Erie June, 1936 145-192 20 7 2 6 7 2 1 - - - 68.4
Furnace Creek June 1965 124-143 26 3 5 5 6 6 1 - - - 68.4
Lake Superior
TOTAL 124-192 46 5 7 11 13 8 2 — - - 68.4
Wisconsin
Sturgeon Bay 7 139-154 4 — 2 | 1 - - = — = 67.8
Tennessee
Putnam County 153-162 2 - - 2 - - - - - 68.0
COMBINED TOTAL 102-192 89 7 19 18 20 16 3 2 3 l 68.9

39
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TABLE 24. Number of trunk myomeres of transformed Lethenteron reissneri from Japan, sexes combined,

Locality Date TL No. of Number of myomeres
(mm) specimens 57 58 59 60 61 62 63 Meun
Lake Biwa April 1973 116-125 2 2 - - - - - 57.0
1)

Chitose River 1950 and 125-172 6 - i 2 3 - - 60.3
(Hokkaido) June 28, 1974
Hekirich River Sept. 23,1972 149-171 4 = - ~ - 2 2 61.5
(Hokkaido)
Osawa Noboromura May 10, 1936 126-133 3 - — 2 - 1 = = 59.7
(Hokkaido)
Tym River, June 7, 1965 143-154 3 - — - - 2 1 62.3
Sakhalin

TOTAL 116-172 18 2 - 3 2 6 4 1 60.4

1) A misplaced specimen from this river apparently had 66 myomeres. This count has been excluded from this table.
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TABLE 25. Comparison of number of trunk myomeres of transformed specimens of five species of Lethenteron, sexes combined. Data

are based on our present study, except for L. meridionale which were taken from Vladykov er af (1975).

Species

L. meridionale
L. reissneri

L. lamottenii
L. alaskense

L. japonicum

TL
mm

96-142

116-172

102-192

122-188

110-498

Number of
specimens

Number of myomeres

tn
-

(¥,

—

5253 54

616181

55 56 57

16

|

71918 20 16

1 21412014

3 61010 14

58 59 60 61 62 63 64 65 66 67 68 69 70 71

12

17

T2 13
2 3
4 -
4 2

74

Mean

60.4

68.9

69.4

69.5

9
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TABLE 26. Comparison between number of cusps on the various types of teeth in a parasitic species, Lethenteron
japonicum and four nonparasitic species of the same genus. Data refer to means and ranges for each character,

Numbers in parentheses are numbers of specimens,

Species
Authority

Anterials

Infraoral

Posterials

Transverse
lingual lamina

1)
Longitudinal
lingual lamina

Supplementary
marginals on
lateral fields

Infracral and
transverse
lingual lamina
cusps

1) Total number of laminae (not specimens) counted are indicated in brackets.

L. meridionale

Vladykov, et al (1975)

16.1 (70)
5-34

9.9 (67
6-13

15.4 (36)
10-21

poorly developed
and not countable

poorly developed
and not countable

present

blunt, poorly
developed

L. reissneri

present study

41.7 (@)
38-44

1701
6-11

23.5(4)
19-27

13 (1)
13

7.5 (2]
7-8

present

blunt, poorly
developed

L. lamortenii

present study

25.7(18)
19-33

8.5 (33)
8-10

21.4 (80)
17-25

11.8 (30)
9-14

7.2 [55]
59

absent

pointed, well
developed

L. alaskense

present study

30.4 (40)
23-38

8.6 (42)
6-11

20.2 (47)
17-24

12.0(18)

915

present

blunt, poorly
developed

L. japonicum

present study

84 (41)
8-10

19.4 (41)
15-24

14.9 (24)
13-18

12.1 [27]
10-14

absent

pointed, very sharp,

and well developed

ATHAWYT 40 STIDTIS MAN

g9



TABLE 27. Nuniber of velar tentacles in five species of Lethenteron.

Species No. of No. of tentacles

specimens 2 4 5 [ 7 8 9 Mean
L. meridionale 2 2 - - - = = - 3.0
L. reissneri 2 - - - - y: - - 7.0
L, lamottenii 102 = - 1 2 17 14 8§ 7.3
L. alaskense 11 - - 6 1 4 - - 5.8
L. japonicum 13 - - 1 3 9 - - 6.6

99
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TABLE 28. Variation in dark pigmentation of second dorsal and caudal fins, and gular region in four species
of Lethenteron (—, no pigmentation; +, weak pigmentation; ++, moderate pigmentation; +++,

strong pigmentation).

Species Number of Second dorsal fin Caudal fin Gular region

specimens

studied - + ++ = + ++ + b
L, alaskense 64
Number 4 22 38 - - 9 19 24 -
y.2 6.3 344 594 - = 17.3 36.5 46.2
L, lamottenii 40
Number 25 14 1 - - 12 7 8 et
% 62.5 350 25 = = 444 259
L. reissneri 10
Number 10 = = = = 3 2 6 .
% 100.0 - - - - 33.3 - 66.7
L. japonicum 28
Number - 1 18 9 - 8 16 4 -
%o = 36 643 321 - 286 571 143

ATAIWYT 40 ST10AdS MAN

L9



68 NEW SPECIES OF LAMPREY
Literature Cited

Abakumov, V.A. 1960. On the systematics and ecology of the far-eastern brook
lamprey from the Amur basin. Vop. Ikhtiol. 15:43-54. [In Russian]

Anikin, V.P. 1905. A description of new fish species from Asia. Izv. Tomsk.
Univ., 1-18 p. [In Russian]
Applegate, V.C., J. H. Howell, and J. W. Moffett. 1961. Use of 3-trifluormethyl

— 4-nitrophenol as a selective sea lamprey larvicide. Great Lakes Fishery
Commission, Technical Report No. 1,35 p.

Beamish, F.W.H. and I. C. Potter. 1975. The biology of the anadromous sea
lamprey (Petromyzon marinus) in New Brunswick. I. Zool., Lond.
177:57-72.

Berg, L. C. 1931. A review of the lampreys of the northern hemisphere. Ann.
Mus. Zool. Acad. Sci. U.S.S.R., 32(1):87-116.

Berg, L. C. 1948. Fresh water fishes of the U.S.S.R. and adjacent countries.
Vol. 1. Translated from the Russian by the Israel Program for Scientific
Translations, Jerusalem, 1961,

Birman, I. B. 1950. Parasitism of salmon of the genus Oncorhynchus by the
Pacific lamprey. lIzv. tikhookean, nauchno issled. Inst. ryb Khoz,
Okeanogr. (Transl. Series Fish. Res. Bd. Canada No. 290).

Bond, C. E. and T. T. Kan. 1973. Lampetra (Entosphenus) minima n. sp., a
dwarfed parasitic lamprey from Oregon. Copeia, 1973:568-574.,

Buchanan, T. M. 1973. Key to the fishes of Arkansas. Arkansas Game and Fish
Commission, Arkansas. 68 p. and 198 maps.

Buchwald, D. G. 1968. The arctic lamprey of Great Slave Lake, N.W.T. Unpubl.
M. Sc. Thesis, Univ. Alberta, Edmonton, Alberta.

Clay W. M. 1975. The fishes of Kentucky. Kentucky Dept. of Fish and Wildlife
Resources, Frankfort, Kentucky. 416 p.

Cotronei, G. 1926. I1 fenomeno d’accorciamento nella maturita sessuale del
Petromyzon marinus. Atti. Reale Accad. Naz. Lincei, 6th series, 3:37-40.

Cotronei, G. 1927. Ricerche morfa-ecologiche sulla biologia comparata dei
Petromizonti. Pubb. Staz. Zool. Napoli, 8:371-426.

Creaser, C. W. and C. L. Hubbs. 1922. A revision of the holarctic lampreys.
Occas. Pap. Mus. Zool. Univ. Mich. No. 120:1-14.

Dendy, J. S. and D. C. Scott. 1953. Distribution, life history, and morphological
variations of the southern brook lamprey, Ichthyomyzon gagei. Copeia,
1953:152-162.



e |

NEW SPECIES OF LAMPREY 69

Dybowski, B.l. 1869. Vorlaufege Mittherlungen tber die Fischfauna des
Onoflusses und des Ingoda in Transbaikalien. Verh. Zool. Bot. Ver., Wien,
1869:945-958,

Dymond, J. R., J. L. Hart, and A. L. Pritchard. 1929, The fishes of the Canadian
waters of Lake Ontario. Univ. Toronto Stud. Biol. Ser. 33, Publ. Ont. Fish.
Res. Lab. 37:1-35,

Eddy, S. and I. C. Underhill. 1974. Northern fishes. University of Minnesota
Press, Minneapolis. pp.xix, 1-414.

Gill, T. 1862. Note on some genera of fishes of western North America. Proc.
Acad. Nat. Sci. Philadelphia, 14, 1862:329-332,

Gray, J. E. 1851. List of the specimens of fish in the collection of the British
Museum. Part 1. Chondropterygii. Br. Mus. Nat. Hist. London.

Greeley, J. R. 1930. Fishes of the Lake Champlain watershed [with annotated
list]. In: A Biological Survey of the Champlain Watershed. Suppl. 19th
Ann. Rept. N.Y. St. Cons. Dept., 1929, 44-87, 16 col. pls.

Greeley, J. R, 1940. Fishes of the watershed with annotated list. In: A Biological
Survey of the Lake Ontario Watershed. Suppl. 29th Ann. Rept. N.Y. St.
Cons. Dept., 1939, 42-81, 4 col. pls. 2 illust.

Greene, C. W, 1935, The distribution of Wisconsin fishes. State Wisc. Conserv.
Comm. Madison, Wisc. 235 p.

Hall, G. E,, and G. A. Moore. 1954. Oklahoma lampreys: their characteristics
and distribution. Copeia, 1954:127-135.

Hardisty, M. W. and L. C. Potter. 1971. The general biology of adult lampreys.
In: The biology of lampreys. Vol. | Edited by M. W. Hardisty and 1. C.
Potter. Academic Press, London. pp. 127-206.

Harlan, J. R. and E. B. Speaker. 1951. lowa fish and fishing. State Conservation
Comumission, lowa. 237 p.

Harp. G. L. and W. J. Matthews. 1975. First Arkansas records of Lampetra spp.
(Petromyzontidae). The Southwestern Nat. 20:414-416.

Heard, W. R. 1966. Observations on lampreys in the Naknek River system of
southern Alaska. Copeia, 1966:332-339.

Hensel, K. 1963. A note on lampreys of the Mutantiang River, tributary of the
Sungari River, in China. Ichthyologia 11:85-86.

Hubbs, C. L. and K. Lagler. 1964. Fishes of the Great Lakes region. Univ. Mich.
Press, Ann Arbor, Mich. xv + 213 p.

Hubbs, C. L. and J. C. Potter. 1971. Distribution, phylogeny, and taxonomy. In:
The biology of lampreys. Vol. 1. Edited by M. W. Hardisty and J. C. Potter
Academic Press, London. pp. 1-65.



70 NEW SPECIES OF LAMPREY

Hubbs, C. L. and M. B. Trautman. 1937. A revision of the lamprey genus
Ichthyomyzon. Univ. Mich. Mus. Zool. Misc. Publ. 35:109 p.

Ivanova-Berg, M.M. 1933, Zur Biologie der Flussneunauge Lampetra fluviatilis
(L.) Arch. Hydrobiol. 25:22-37.

Jenkins, R. E., E. A. Lachner, and F. J. Schwartz. 1972. Fishes of the central
Appalachian drainages: their distribution and dispersal. In: The
distributional history of the biota of the southern Appalachians. Part I11:
Vertebrates. Fdited by P. C. Holt. Virginia Polytechnic Institute and State
University, Research Division. Monograph 4. pp.43-117.

Johansen, B. G. 1935(a). Bemerkung {ber die Neunaugen Ostosiens.
Animadversiones Systematicae ex Museo Zoologico, Instituti Biologici
Universitatis Tomskensis, Nomcine Kuibyschevi.

Johansen, B. G. 1935(b). Morphological and biological features of the
Cyclostomata of Siberia. 1. Zool. Zhur. 14:353-369. [In Russian]

Johansen, B. G. 1935(¢). Part II. Ibid., 501-521.

Johnson, M. and G. C. Becker. 1970. Annotated list of the {ishes of Wisconsin.
Wis. Acad. Sci. Arts and Lett. 58:265-300.

Jordan, D. S., and B. W. Evermann. 1896. The fishes of North and Middle
America. Bull. U.S. Natn. Mus. 47:i-ix, 1-1240.

Jordan, D. S., B. W. Evermann, and H. W, Clark. 1930. Check lisi of the fishes
and fish-like vertebrates of North and Middle America north of the

northern boundary of Venezuela and Columbia. Rept. U.S. Comm. Fish.
1928:1-670.

Jordan, D. S. and C. L. Hubbs. 1925, Japanese fishes collected in 1922. Mem.
Carneg. Mus. 10:93-346.

Kan, T. T. 1975. Systematics, variation, distribution and biology of lampreys of
the genus Lampetra in Oregon. Unpubl. Ph.D. Thesis, Dept. Zool. Oregon
State University.

Kott, E. 1971. Characteristics of pre-spawning American brook lamprey from
Big Creek, Ontario. Can. Field-Nat. 85:235-240.

Kott, E. 1974. A morphometric and meristic study of a population of the

American brook lamprey, Lethenteron lamottei (Le Sueur), from Ontario.
Can. J. Zool. 52:1047-1055.

Leach, W. 1. 1940. Occurrence and life history of the northern brook lamprey,
Ichthyomyzon fossor in Indiana. Copeia, 1940:21-34,

Le Sueur, C. A, 1827. American ichthyology, or, natural history of the fishes of

North America; with coloured figures from drawings executed from nature.
New-Harmony, Indiana. Unnumbered.



NEW SPECIES OF LAMPREY 71

Manion, P. J. and H. A. Purvis. 1971. Giant American brook lampreys, Lampetra
lamotrei, in the upper Great Lakes. J. Fish. Res. Board Can. 28:616-620.

Martens, E. 1868. Ueber einige ostasiatische Susswasserthiere. Arch. Naturgesch.
34:1-64.

McPhail, J. D. and C.C. Lindsey. 1970. Freshwater fishes of northwestern
Canada and Alaska. Fish. Res. Board Can. Bull. 173, 381 p.

Morozova, T. A. 1956. Materials on the biology and systematics of Pacific
lampreys. Vop. Ikhtiol. 7:149-157. [In Russian]

Morrow, J. E. 1974, Illustrated keys to the fresh-water fishes of Alaska. Alaska
Northwest Publishing Co., Anchorage. 78 p.

Nelson, E. W. 1887. Field notes on Alaskan fishes. Report upon natural history
collections made in Alaska between the years of 1877 and 1881. The
Miscellaneous Documents of the Senate of the United States for the First
Session of the Forty-ninth Congress, Vol. 8. Mis. Doc. No. 156:295-322,
Washington.

Nelson, J. S. and S. D. Gerking. 1968. Annotated key to the fishes of Indiana.
Dept. Zool. Indiana University, Bloomington.

Nickolsky, G. V. 1956. Fishes of the Amur basin. Akad. Nauk. S.S.S.R., 551 p.
[In Russian]

Nursall, J. R.and D. Buchwald. 1972. Life history and distribution of the Arctic
lamprey [Lethenteron japonicum (Martens)] of Great Slave Lake, N.W.T.
Fish. Res. Board Can. Tech. Rep. No. 304, 28 p.

Okada, Y. 1960. Studies on the freshwater fishes of Japan. Il Special Part.
Prefectural Univ. Mie, Tsu, Mie Prefecture, Japan, p. 267-588. pl. 1349,

Parker, P. 8. and R. E. Lennon. 1956. Biology of the sea lamprey in its parasitic
phase. Res. Rep. U.S. Fish. Wildl. Serv. No. 44:1-32.

Pflieger, W. L. 1971. A distributional study of Missouri fishes, Univ. Kansas
Publ. Mus. Natur. Hist. 20:225-570, 193 maps.

Pletcher, F. T. 1963. The life history and distribution of lampreys in the Salmon
and certain other rivers in British Columbia, Canada. M.Sc. Thesis. Univ.
British Columbia, Vancouver. 193 p.

Poltorykhina, A. N. 1971. Metamorphosis of the Arctic brook lamprey
[Lampetra japonica kessleri (Anikin)] in the Upper Irtysh. Jr. Ichthyology
11:281-285

Poltorykhina, A. N. 1974, Morphological characteristics and variability of the
Siberian lamprey (Lampetra japonica kessleri) from the Upper Irtysh
basin. Jr. Ichthyology. 14:192-202.



72 NEwW SPECIES OF LAMPREY

Quast, J. C. and E. L. Hall. 1972. List of fishes of Alaska and adjacent waters
with a guide to some of their literature. NOAA Tech. Rep. NMFS
SSRF-658. Seattle, Washington. iv + 47 p.

Radforth, 1. 1944. Some considerations on the distribution of fishes in Ontario.
Contrib. Roy. Ont. Mus. Zool. 25:1-116.

Regan, C. T. 1911. A synopsis of the Marsipobranches of the order Hyperoartii.
Ann. Mag. Nat. Hist., Ser. 8, 7:193-204.

Richardson, J. 1836. Fauna Boreali-American. London xv + 327 p.

Rohde, F. C., R. G. Arndt, and J.C.S. Wang. 1975. Records of the freshwater
lampreys, Lampetra lamottenii and Okkelbergia aepyptera, from the
Delmarva Peninsula (East coast, United States). Ches. Sci. 16:70-72.

Rohde, F. C., R. G. Arndt, and J.C.S. Wang. 1976. Life history of the freshwater
lampreys, Okkelbergia aepyptera and Lampetra lamottenii (Pisces:
Petromyzonidae) on the Delmarva Peninsula (East Coast, United States).
Bull. Southern Cal. Acac. Sci. 75:99-110.

Sato, S. 1951. Studies on the lampreys of Hokkaido. Bull. Fac. Fish., Hokkaido
Univ., 1:54-62. [In Japanese]

Sawyer, P. J. 1960. A new geographic record for the American brook lamprey,
Lampetra lamottel, Copeia 1960:136-137.

Scarola, J. F. 1973. Freshwater fishes of New Hampshire. New Hampshire Fish
and Game Dept., 131 p.

Scott, W. B. and E. J. Crossman. 1973. Freshwater fishes of Canada. Fish. Res.
Board Can. Bull. 184: 966 p.

Smith, P. W. 1965. A preliminary annotated list of the lampreys and fishes of
Illinois. Ill. Nat. Hist. Surv. Biol. Notes No. 54. 12 p.

Smith-Vaniz, W. F. 1968. Freshwater fishes of Alabama. Auburn University,
Agricultural Experiment Station, Auburn, Ala. 211 p.

Tambs-Lyche, H. 1963, Norwegian Petromyzontidae. Sarsia 11:21-24,

Thomas, M. L. H. 1961. M.S. The distribution of sea lamprey ammocoetes in the
lake of eight rivers draining into Canadian waters of Lake Superior. Fish.
Res. Board Can. Manuscript Rep. No. 710. London, Ont.

Thomas, M. L. H. 1966. Benthos of four Lake Superior bays. Can. Field-Nat.
80:200-212.

Trautman, M. B. 1957, The fishes of Ohio with illustrated keys. Ohio State Univ.
Press. Columbia. 683 p.



NEW SPECIES OF LAMPREY 73

Turner, L. M. 1886. Contributions to the natural history of Alaska, Part IV —
Fishes. The Miscellaneous Documents of the Senate of the United States
for the First Session of the Forth-ninth Congress. Vol. 8, Mis. Doc. No.
155:87-113, Washington.

Vladykov, V. D. 1927. Zur frage iiber das Absterben unserer Lapreten
(Petromyzonidae) nach der Laichzeit. Zool. Anz. 74:237-239.

Vladykov, V. D. 1949. Québec lampreys (Petromyzonidae). I List of species and
their economical importance. Contrib. Dep. Fish., Quebec, No. 27. 67 p.

Vladykov, V. D. 1952, Distrubution des lamproies (Petromyzonidae) dans la
province de Quebec. Contrib. Dep. Fish., Quebec, No. 36. 36 p.

Vladykov, V. D. 1955. Lampetra zanandreai, a new species of lamprey from
northern Italy. Copeia 1955:215-223.

Vladykov, V. D. 1972. Lampreys of the Ottawa area. Trail and Landscape
6:121-128.

Vladykov, V. D. 1973. Lampetra pacifica, a new nonparasitic species of lamprey
(Petromyzonidae) from Oregon and California. J. Fish. Res. Board Can.
30:205-213.

Vladykov, V. D. and W. [. Follett. 1958. Redescription of Lampetra ayresii
(Gunther) of western North America, a species of lamprey
(Petromyzontidae) distinct from Lampetra fluviatilis (Linnaeus) of
Europe. J. Fish. Res. Board Can. 15:47-77.

Vladykov, V. D. and W. . Follett. 1965. Lampetra richardsoni, a new
nonparasitic species of lamprey (Petromyzonidae) from western North
America. J. Fish. Res. Board Can. 22:139-158.

Vladykov, V. D. and W. L Follett. 1967. The teeth of lampreys

(Petromyzonidae): their terminology and use in a key to the Holarctic
genera. J. Fish. Res. Board Can. 24:1067-1075.

Vladykov, V. D. and E. Kott. 1976. Is Okkelbergia Creaser and Hubbs, 1922
(Petromyzonidae) a distinct taxon? Can. J. Zool. 54:421-425.

Vladykov, V. D., E. Kott, and S. Pharand-Coad. 1975. A new nonparasitic
species of lamprey, genus Lethenteron (Petromyzonidae), from eastern
tributaries of the Gulf of Mexico, U.S.A. Publ. Zool., No. 12. Natl. Mus.
Can., Natl. Mus. Nat. Sci., Ottawa. 36 p.

Vladykov, V. D. and J. M. Roy. 1948. Biologie de la lamproie d’eau douce
(Ichthyomyzon unicuspis) aprés la métamorphose. (Résumé) Rev. Can.
Biol. 7:483-485.



74 NEW SPECIES OF LAMPREY

Walters, V. 1953. The fishes collected by the Canadian Arctic Expedition
1913-18 with additional notes on the ichthyofauna of western arctic
Canada. Bull. Nat. Mus. Can. 128:257-274.

Walters, V. 1955. Fishes of the western arctic America and eastern arctic Siberia,
taxonomy and zoogeography. Bull. Am. Mus. Nat. Hist. 106:255-368.

Wigley, R. L. 1959. Life history of the sea lamprey of Cayuga Lake, New York.
U.S. Fish Wildlife Serv. Fish. Bull. 154, 59:561-617.

Wilimovsky, N. J. 1954. List of the fishes of Alaska. Stanford Ichthyol. Bull.
4:279-294,



Notice To Authors

PLEASE READ THIS NOTICE CAREFULLY
BEFORE PREPARING MANUSCRIPTS

The Biological Papers of the University of Alaska are issued at irregular
intervals. Original papers on any phase of arctic or subarctic biology are
solicited.

Manuscripts must be typewritten on a good grade of white paper. Copy on
erasable bond or mimeograph paper is not acceptable. All material in the
manuscript, including text, literature cited, tables and table headings, figure
legends, and footnotes, must be double-spaced. Nothing in the manuscript
should be underlined except scientific names of genera and species. Titles should
be brief but descriptive. Authorship of scientific names should be included only
when nomenclatorial problems are involved.

Each table should be on a separate sheet, numbered with an Arabic
numeral, and should have a short descriptive heading at the top. Footnotes to
tables should be avoided. Material in the text should not duplicate that in tables.

Each figure must be on a separate sheet numbered with an Arabic numeral.
All maps, charts, graphs, drawings and photographs should be numbered as
figures. Illustrations larger than 21.5 x 23 em (8% x 1 inches) should be
avoided and may not be accepted. When several charts or photographs are
grouped as a single figure, they must be trimmed and arranged as intended for
final publication. Typewritten lettering on figures is not acceptable. Use a
lettering set. Legends for figures should be typed on a separate sheet.

All manuscripts, in duplicate (Xerox copies acceptable), should be sent to
the Editor. Proofs and edited manuscript will be supplied to the author; both
should be returned as soon as possible, preferably within two weeks, to the
Editor. Each author is responsible for checking proofs against edited
manuscripts. Edited manuscript is not to be marked. Corrections will be made
only on the proofs. Authors may be charged for any changes other then printer’s
errors, as well as for excessive illustrations, tables, or other special pages.

Reprints may be ordered directly from the printer at the time proofs are
returned.

The following are recommended for assistance in preparing manuscripts:

CBE Style Manual (1972. American Institute of Biological Sciences,
3900 Wisconsin Ave. NW., Washington, D.C. 20016. $6.00)

A Handbook for Biological lllustrations, by F. W, Zweifel
(1961. University of Chicago Press, Chicago, Illinois. $1.95)



Biological Papers of the University of Alaska

No.

No.

No.

No.

No.

No.

No.

No.

No.

No,

No.

1

9

WILDLIFE IN THE ECONOMY OF ALASKA -
John L. Buckley

(Revised)

BIRDS OF THE COLVILLE RIVER, NORTHERN
ALASKA — Brina Kessel and Tom J. Cade

BEHAVIOR OF THE BARREN GROUND
CARIBOU — William O. Pruit, Jr.

BIRDS OF THE UPPER SHEENJEK VALLEY,
NORTHEASTERN ALASKA — Brina Kessel and
George B. Schaller

FAUNAL RELATIONSHIPS OF BIRDS IN THE
ILIAMNA LAKE AREA, ALASKA — Francis S, L.
Williamson and Leonard J. Peyton

SOME NEW RECORDS AND RANGE
EXTENSIONS OF ARCTIC PLANTS FOR ALASKA
— Albert W. Johnson and Leslie A. Viereck

GEOGRAPHICAL AND SEXUAL VARIATION IN
THE LONG-TAILED JAEGER, Stercorarius
longicaudus VIELOTT — T, H. Manning

REINDEER ECOLOGY AND MANAGEMENT IN
SWEDEN — Folke Skunke

PRE-EARTHQUAKE INTERTIDAL ECOLOGY OF
THREE SAINTS BAY, KODIAK ISLAND, ALASKA
— James Willard Nybakken

BIRDS AND MAMMALS OF THE PITMEGEA
RIVER REGION, CAPE SABINE,
NORTHWESTERN ALASKA — Henry E. Childs, Jr.

THE BIOLOGY AND TAXONOMY OF THE
BURBOT, Lota lota leptura, IN INTERIOR
ALASKA — Lo Chai Chen

1955 Out of Print

1957 Out of Print

1958 Out of Print

1960 Out of Print
1960  80.75
1962 $}I .00
1969  §1.70
1964 $0.50

1969 Out of Print

1969  §1.85
1969  §1.60
1969  §1.00



No.

No.

No.

No.

No.

No.

14

16

=1 37

18

19

TAXONOMY AND ECOLOGY OF THE INCONNU,
Stenodus leucichthys nelma, IN ALASKA — Kenneth
T. Alt

STUDIES ON ALASKAN FISHES — Composite
Authorship

BIRDS OF THE NORTH GULF COAST-PRINCE
WILLIAM SOUND REGION, ALASKA — M. E.
“Pete” Isleib and Brina Kessel

STUDIES OF BIRDS AND MAMMALS IN THE
BAIRD AND SCHWATKA MOUNTAINS, ALASKA
— Frederick C. Dean and David L. Chesemore

VARIATIONS IN THE SKULL OF THE BEARDED
SEAL, Erignathus barbatus (Erxleben) — T. H.
Manning

AN ANNOTATED BIBLIOGRAPHY OF THE
FISHES OF THE BEAUFORT SEA AND
ADJACENT REGIONS — Wilma E. Pfeifer

BEHAVIOR, MECHANICS AND ENERGETICS
ASSOCIATED WITH WINTER CRATERING BY
CARIBOU IN NORTHWESTERN ALASKA —
Henning Thing

A NEW NONPARASITIC SPECIES OF THE
HOLARCTIC LAMPREY GENUS LETHENTERON
CREASER AND HUBBS, 1922,
(PETROMYZONIDAE) FROM NORTHWESTERN
NORTH AMERICA WITH NOTES ON OTHER
SPECIES OF THE SAME GENUS — Vadim D.
Vladykov and Edward Kott

This series should be cited as: Biol. Pap. Univ. Alaska No, —.

1969

1973

1973 Out of Print

1974

1974

1977

1977

1978

$1.20

$1.75

o
[ o]
o]
N

$4.75

$3.75

$4.75



Special Reports
of the
Biological Papers of the University of Alaska

No. 1 PROCEEDINGS OF THE FIRST INTERNATIONAL
REINDEER AND CARIBOU SYMPOSIUM — Jack
R. Luick, Peter C. Lent, David R. Klein and Robert
G. White, editors 1975  §$15.00

No.2 ECOLOGICAL INVESTIGATIONS OF THE
TUNDRA BIOME IN THE PRUDHOE BAY
REGION, ALASKA — Jerry Brown, editor 1975  $10.00

This series should be cited as: Biol. Pap. Univ, Alaska Special Report No. —.

Address correspondence to:

The Editor

Biological Papers of the University of Alaska
University of Alaska

Fairbanks, Alaska 99701



