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ABSTRACT

Mohr, L.C. 1982. External sex determination of lake trout (Salvelinus
namaycush), white sucker (Catostomus commersoni) and lake whiteflsh
(Coregonus clupeaformis) in the Experimental Lakes Area, northwestern
Ontarlo. Can. Tech. Rep. Fish. Aquat. Sci. 1114: iv + 14 p.

Characteristics of the anal and urogenital openings were used to suc­
cessfully determine the sex of female and male lake trout (Salvelinus
namaycush), white sucker (Catostomus commersoni) and lake whitefish (Core­
gonus cl upeaformi s) from June to October 1981, at the Experimental Lakes
Area, northwestern Ontario. Fish were sexed using a) external morphological
features, and b) extracting sexual products with a syringe. Dissections
were used to confirm external sex determination. The success rate for the
procedure was 92% (lake trout), 81% (white sucker), and 92% (lake white­
fi sh}. The sexi ng syri nge did not always produce reproducti ve materi al s
but was used successfully to test elasticity of the urogenital opening and
penetrabi 1i ty of the urogeni tal tract. Di stenti on or retracti on of the
anal and/or urogenital pores, formation of a genital papilla, coloration
and accessibil ity of the urogenital pore were the most successful charac­
teristics used in externally sexing the fish.

Key words: external sexing; urogenital opening; genital papilla; sexing
syri nge.

RESUME

Mohr, L.C. 1982. External sex determination of lake trout (Salvelinus
namaycush),. whi te sucker (Catostomus commersoni) and 1ake whi tefi sh
(Coregonus clupeaformis) in the Experimental Lakes Area, northwestern
Ontarlo. Can. Tech. Rep. Fish. Aquat. Sci. 1114: iv + 14 p.

Nous avons etudie les caracteristiques des orifices anaux et urogeni­
taux pour determiner le sexe du touladi (Salvelinus namaycush), du meunier
noir (Catostomus commersoni) et du grand coregone (Coregonus clupeaformis),
tant chez le male que chez la femelle, de juin a octobre 1981, dans la
Region des Lacs Experfmentaux du nord-ouest ontarien. L'operation fut
menee avec succes a 1 'aide a) des facteurs morphologiques externes, et b)
de produits sexuels extra its au moyen d'une seringue spect al e. On eut
recours a des di ssecti ons pour confi rmer Ies -r-esul te.ts de 1 I opera tt on. Le
taux de reusst te de T'experience a ete etabli a 92% pour le touladi, a 81%
pour le meunier noir et a 92% pour le grand coregone. La seringue a deter­
mination de sexe n'a pas toujours reussi a extraire des agents de reproduc­
ti on, mai s est parvenue dans tous 1es cas a eprouver 1 I el asti cite de 1 I ori ­
fice urogenital et la penetrabilite du tractus urogenital. La distension
et la retraction des pores anaux et urogenitaux, la formation d'une papille
genitale, la coloration et T'access tb i l t te des pores urogenitaux, furent
1es caracter-t sti ques 1es pl us val abl es pour 1a determi nati on externe du
sexe des poissons.

Mots-cles: determination externe du sexe; orifice urogenital; papille gen­
itale; seringue a determination de sexe.



INTRODUCTION

External sex determination of individuals
from any fi sh popul ati on can be a very useful
tool for the fi shery bi 01ogi st. For the hatch­
ery manager, fi ngerl i ng producti on can be
increased by varying female to male stocking
ratios (Parker 1971). To research and manage­
ment biologists, external sex determination can
provide greater detail for system production,
population trends, and life table formation.
Weatherl ey (1972) suggests that differences
exist in relative condition between sexes 'as
we11 as sex-l inked differences ingrowth rates
between males and females. A more obvious
advantage of sexual different i ati on is the
greater insight into population fecundity pat­
terns with which to evaluate recruitment or
stock determi nat ion (Bagenal 1978). Robson and
Spangler (1978) suggest that sex can be used as
the primary variable in a "change-in-ratio"
estimator of population size. There are also
many published accounts of fishing gear bias due
to behavioral differences between male and
female fish, either as a function of season,
location or condition and size (Lagler 1978).

Previ ous ly, sexua1 di fferenti at i on was
possible for many species either by internal
examination of gonads, which required sacrifi­
ci ng the fi sh, or by a manual mi 1king procedure
which was successful only close to spawning per­
iods. Recently, several authors have suggested
using external sexing techniques year round for
species such as northern pike (Esox lucius and
largemouth bass (Micropterus silfmOides Snow
1963; McComish 1968; Driscoll 1969; Flickinger
1969; Parker 1971; Casselman 1974). Other rela­
tively new techniques include use of hematocrit
values in largemouth bass (Streuke and Atherton
1965) and secondary sex characteristics such as
pearl organs, ovipositors, gonopodiums and
papillar processes (Yamamoto 1969). As early as
1935, ratios of various body measurements were
used as a means of distinguishing between female
and male white suckers (Catostomus commersoni)
(Spoor 1935). Such sex-related external fea­
tures as nupt i a1 tuberc1es, breedi ng size and
color are also valuable for distinguishing
between sexes, although these characteristics
vary seasonally.

The purpose of thi s study was to deter­
mine: (1) whether any external, secondary, sex­
ual characteristics existed in lake trout (Sal­
velinus namaycush), white sucker and lake white­
fi sh (Coregonus cl upeaformi s), and (2) whether
these characteristics could be used successfully
for sepa rat i ng sexes in these fi sh speci es , A
technique for extracti ng reproducti ve products
was also tested.

METHODS AND MATERIALS

Fish were taken in 1981 from lakes in and
near the Experimental Lakes Area (ELA), north­
western Ontari 0 (Johnson and Vallentyne 1971).
Three species were originally chosen for close
exami nat i on due to thei r re 1at i ve abundance in
this region and their importance in fisheries
research and management: 1ake trout, white
sucker and lake whitefish.
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Several lakes were sampled to obtain data
from different lake sizes and types, population
structures and growth rates, and species abun­
dances (Beamish et al. 1976). Almost all fish
were caught using experimental gill nets (bar
mesh _sizes 19-45 mm) and commercial gill nets
(stretched mesh sizes 64-102 nm}. These were
set for one night only. Several fish were
obtai ned by angl i ng and from trapnets. Once
prel imi nary data were taken, the sex of each
fish was determined by external characteristics,
then determined by the syringe method (described
below), and finally verified by visual examina­
tion of the gonads.

At the start of this study, a few indivi­
duals of each species were used as study samples
to develop external sexing criteria. The fish
were a) examined externally to document any phy­
sical characteristics present (urogenital region
only) and then b) di ssected and sexed i nter­
nally. The physical characteristics were then
associated with the respective sexes to form the
criteri a used for sex determi nat i on throughout
the study. As well, a "sexing syringe" was
developed to aid in the sexing procedure (Fig.
1). This apparatus consisted 'of: (A) a 5 cc
disposable Plaskipak syringe, (8) a detachable
hypodermi c needl e with the ti p ground smooth,
and (C) a 20 cm length of Tygon tubing (2.4 mm
outside diameter, 0.8 om wall and opening). A
second tube (D) (3.2 mm outside diameter, 0.8 mm
wall and 1.6 mn opening) was also tried but the
tube diameter was too large to be used success­
fully. The syringe apparatus was used by inser­
ti ng the tubi ng into the urogenital tract and
extracting reproductive material from the
gonads. To observe insertion of the syringe
into the gonad of the study samples, the abdomen
of the specimen was opened without damaging the
ana 1 regi on. The tubi ng was then inserted into
the urogenital pore and its path followed
visually. Successful penetration of the gonads
was achi eved ina11 cases. Care must be taken
however, in the insertion process, to avoid
damaging the genital tract. Photographs of the
urogenita1 regi on were al so taken of approxi­
mately 100 fish of all maturity stages. These
were found useful for demonstrati on purposes
and detailed examination at a later date.

Several live fish were sampled to test
whether or not insertion of the syringe into the
urogenital tract would cause any damage to the
fish. Approximately 30 to 40 white suckers from
Lakes 223 and 302 were sampled between mid-June
and mid-July in order to collect gonads from
post spawned fema1es for another study. Visua1
exami nat i on along with the syri nge method were
used to select the females needed.

Total samples for this study consisted of
261 lake trout and 324 wl).ite suckers both sam­
pled from June 3 to October 28, 1981, and 364
lake whitefish sampled from July 8 to October
28, 1981.

As well as being sexed, the maturity state
of each fish was determined. Immature fish were
also sexed as often as possible. All results
shown are. sex and maturity state successes
unless otherwise stated as only maturity state
results. The Chi square test (X 2 ) was used to
analyse the sexing success rates and p<0.05 was
used as a significance level.



RESULTS

LAKE TROUT

Usi ng externa1 techni ques for sex deter­
mination 92% of all trout sampled were sexed
correctly. No significant differences were
detected between times of year (X 2 ; P>O.05) and
success of external sexing (Table 1). Mature
females and males were equally easy to sex
externally, although immature fish were sexed
with slightly less success. A comparison in
success rates and 1akes sampled resu 1ted in no
s i gni fi cant differences (X 2; p>O.05). At no
ti me were any fi sh ass i gned an incorrect matu­
rity state (immature versus mature).

Usi ng the syrt nge techni que, males pro­
duced a white or cream colored milt; females
released a reddish liquid containing small
undeve loped eggs wh i ch were vi sib1e to the eye.
As more fish were examined, the gonadal extrac­
tion technique became unnecessary. If the uro­
genital pore was found easi ly and penetrati on
unhindered, the fish was sexed female. When
location was difficult and penetration limited
to the urogenital tract the fish was sexed
male. When the urogenital opening was indistin­
guishable and impenetrable, the fish was im­
mature.

Besides urogenital elasticity, several
vi sua1 external characteri st i cs in the anal
region soon became readily discernable in sepa­
rating the sexes. The urogenital opening of
females was much larger and more obvious than
that of males. It was deep red in color and
allowed easy penetration, even if eggs were not
ext racted. The urogenital and anal pores were
distinctly separate with the urogenital. ~ore

slightly extended, conical in shape and vt s ibl e
from a posterior-ventral view; mature females
developed a permanent genital papilla. The anal
pore was enlarged and fleshy, formin~ an o~al to
circular ridge around the opern nq tt se lf
(Fi g. 2 and 3).

The urogenital region of male lake trout
was smaller and much less conspicuous than that
of females. The entire anal region appeared
elliptical and was slightly indented (or flush)
with the general ventral body surface. The uro­
genital tract was located medial to the anal
pore (in the ventral view) and was never openly
visible without moving the anal pore. The anal
cavity and the urogenital pore were flesh white
with the anal pore 1i ght red or pi nk in color.
Only immediately prior to and following spawning
di d these characteri sti cs change (mid-September
to mid-October). At these times, the anal
region became slightly extended with the uro­
genital pore becoming slightly ~ore distin~t.

The anal region became scarlet m color wn t l e
the urogenital pore and anal cavity remained
predominantly white. Mature males developed a
very small genital papilla just prior to and
during spawning (Fig. 2 and 3).

During, immediately prior to, and f'ol l ow­
i ng spawni ng, both sexes were easi ly mil ~ed . by
hand or the syri nge method, and were di st 1 n­
guishable by body shape and color. By the end
of October, most fish exhibited similar charac­
teristics to resting fish sampled earlier in the
study.
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WH HE SUCKER

External sexing results using the white
sucker were the poorest of all three species. A
total of 81% of all suckers were sexed correct­
ly. The 1east success was with males at 65%
correct. Females and immature fish showed 20
significant differences in success rate (X;
P>0.05) during the different sampling months
(Table 1). Differences in success rates between
1akes were mi ni rna 1 for all suckers (Table 2).
Only one fi sh was gi ven an incorrect maturity
state, being sexed a mature male and verified as
an immature male.

Male specimens caught in June and. early
July bore nuptial tubercles, present pr imar-t ly
on the anal fin, lower lobe of dorsal fin. and
cauda1 peduncl e scales. Both sexes were mi l k­
able by hand, with males producing milt as late
as July 20.

Use of the syri nge ext ract ion techni que
early in the summer produced a post-spawn mucus
with a few undeveloped eggs in females, while
males released their milt. Penetration into the
female genital tract was very successful and
unhindered until the end of August when speci­
mens all owed only easy parti al penetrati on.
Entry into male urogenital tracts became more
difficult after spawning and later became almost
impossible. In general, a) easy penetration and
1ocat i on of the urogenital tract meant female;
b) partial or poor entry meant male, and c) dif­
fi cult 1ocat i on and no penet rat i on of the uro­
genital pore meant an immature fish. At the
same time, multiple visual characteristics emer­
ged to aid in sexing this species.

Spawning female suckers developed a very
large, distinct, fleshy anal "flap" which cover­
ed both the anal and urogenital pores. This
flap was opaque white in color and triangular ~n

cross section. From June through August, t t
extended almost to the anterior base of the anal
fi n, After thi s peri od it receded s 1i ght Iy ,
This flap had a very broad base and generally a
rounded or fine tip. A genital papilla did not
deve lop in either female or male suckers. The
urogenital opening was located beneath the anal
pore, recessed into the anal cavity (Fig. 4 and
5). The urogenita 1 regi on and anal pore were
colored deep red. The color gradually lightened
late in the summer. The anal flap did decrease
slightly in size but never disappeared entirely.
It was never present on any immature fish.

Male suckers never exhibited the anal flap
to the extent of females. They di d possess an
accented anal regi on with the anal pore exposed
and di rected towards the posteri or of the fi sh,
The urogenital opening was recessed in the anal
cavity. The male anal flap that did exist was
rather narrow and lacked a broad base. Its pos­
teri or ti p was ended bl untly with the resulti ng
posteri or face perpendi cul ar to the abdomen of
the fi sh (Fi g. 4 and 5). The anal pore was
crimson in contrast to the cream colored uro­
genital pore and anal cavity. These colors
remai ned consi stent throughout the summer and
fall. By the end of September, the anal pore
had subsided slightly and was laying flush to
the abdomen of the fish.



The success rate for the live white
suckers tested was hard to determi nee Ei ght
fish were removed from the population after
being sexed as females. Post-morten examination
confi rmed thei r sex with 100% accuracy. How­
ever, it was impossible to tell how many females
had been overlooked and released. All fish
released after syringe examination recovered
normally and were returned to the lake.

LAKE WHITEFISH

External sexi ng of 1ake whitefi sh proved
very successful (Tables 1 and 2). A total of
92% of all lake whitefish sampled, were sexed
correctly. Males, females and immature fish all
presented the same. amount of difficulty in sex­
ing. Monthly success rates were statistically
similar for female and immature fish (X 2

;
P>0.05). Male success rates were not as consis­
tent, but still similar between months (X 2 ;
P>0.10). Success rates from all lakes sampled
were similar for all whitefish sampled. Only
one fish was classified an incorrect maturity
state (mature versus immature).

Initi al use of the sampl i ng syri nge pro­
duced egg samples from fema1es , In ma 1es, how­
ever, the urogenital opening was difficult to
locate and usually impossible to penetrate
fully. Penetration of the female urogenital
opening remained relatively easy throughout the
summer and fall, while penetration of male open­
ings varied from no entry in July to only par­
ti al entry by 1ate October. No reproducti ve
materi a1 was ever ext racted from ma 1es. Once
the spawni ng season approached (early October)
females I eggs were inaccessible due to their
size, whi le entrance into the urogenital tract
remained unhindered. Males were soon producing
milt upon hand milking, though syringe penetra­
tion was still very difficult.

Morphologically, both females and males
showed change throughout the study. The uro­
genital pore of females collected early in the
study (J uly) was set fl ush in the anal ca vity
but was still readily discernible. Later, a
geni ta1 papi 11a developed and became more and
more visually pronounced. By mid-August the
papilla (urogenital pore) was protruding from
the anal cavity (Fig. 6 and 7). The anal pore
and urogenital papilla were originally a light
red color. The anal region retained this color,
becoming more robust and fleshy by late October.
Once the urogenital papi 11a was extrudi ng from
the anal cavity, it became a deeper red color
especially on the tip, with the anal cavity an
opaque white color. Abdominal body extension
due to egg production occurred just prior to and
during spawning (late October).

The characteristics of the male whitefish
urogenital opening remained quite consistent
throughout the whole sampling period. As men­
tioned previously, the urogenital pore was dif­
ficult to locate. Entry into the urogenital
tract was virtually impossible although several
speci mens a11owed di ffi cult penet rat i on. The
anal pore was a deep crimson color and yet less
conspi cuous than the females due to its small
size. Only when the spawning season approached,
did the males exhibit any changes. The anal
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pore became slightly more prominent and fleshy
and became an even darker crimson (Fig. 6 and
7). The urogenital pore became vi sib1e in the
anal cavity though still not allowing penetra­
tion even though milt could be manually releas­
ed. A genital papilla never did develop in
males.

Immature whitefish were those that exhibi­
ted neither anal nor urogenital discoloration or
extension. The urogenital pore could not be
distinguished and the general anal region re­
mained flush to the abdomen, in no way conspi­
cuous. Size of fish (fork length, weight, etc.)
also helped to separate immature from mature
fish.

DISCUSSION

At the begi nni ng of thi s study, it was
hoped that by usi ng the syri nge techni que alone
to extract reproductive material from all fish,
a practical and efficient method of external
sexing would be possible. It soon became clear
that extraction was not possible in all cases.
At the same time accurate sexing could be
achieved by relying solely on penetrability or
el asti city of the urogenital openi ng. Dri scoll
(1969) had similar results when sexing large­
mouth bass with an otoscope. He found that he
could distinguish sexes successfully not only by
observing gonads but by comparing plasticity and
ease of insertion of a 1.5 mm diameter tube into
the gonads.

In this study a definite relationship
existed between the sex of the fish and the ease
and depth of penet rat ion into the urogen i ta1
openi nq, The 1. 6 mm di ameter tube proved most
successful in that penetration of any sort clas­
sified the fish as sexually mature while no
penetration meant an immature fish. The larger
3.2 mm diameter tube while allowing larger
reproductive samples to be extracted, did not
penetrate the urogenital openi ng of most fi she
Furthermore, the fl exi bil ity of the tubi ng
allowed for easier penetration into the gonad of
females (complete penetration) while in non­
spawning males, penetration was limited to just
the urogenital tract and not into the gonad
(partial penetration). A rigid tube would pro­
bably be too restrictive in allowing full pene­
tration although Driscoll (1969) and Streuke and
Atherton (1965) inserted the tip of an otoscope
into the uroqerrit al opening far enough to view
the gonads with no apparent damage done.

External morphological features were also
useful in correct sex determination of fish.
Distention or retraction of the anal and/or uro­
genital pores, formation of a genital papi lla,
coloration and even accessibility of the uro­
genital pore were reliable indicators of sex
(Table 3). Casselman (1974) used many of these
characteristics successfully in his study of
external sexing of northern pike (91% males and
94% females). He also incorporated stripping
the fi sh for reproducti ve materi a1s , which at
peak spawni ng ti mes increased external sexi ng
accuracy.

Using a combination of syringe penetra­
bility and urogenital examination, acceptable
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success rates were achieved for all fish with
·perhaps the exception of mature male white
suckers and immature lake trout. Only 65% of
all male white suckers examined were sexed cor­
rectly. This varied from a high of 100% in
October to a low of 43% in July. This variation
does not seem to be related to different sucker
popu1at ions, since 1ake to 1ake success rates
are relatively the same. The most common mis­
take with the mature males was to classify them
as immature females; external urogenital charac­
teristics were very similar. With more skill
and closer examination, these similarities dis­
appear and better results probably can be achie­
ved. The other inconsistent group of fish was
immature lake trout of which only 78% were sexed
correctly. This was almost totally due to mis­
taking immature males for immature females.
This may not be too critical because sexing of
immature fish is of less importance than identi­
fying them as immature. The techniques used in
this study are probably applicable to other fish
populations although initial and periodic inter­
nal examination of gonads after external sexing,
would be a necessary safeguard.

Month to month success rates usi ng the
syri nge techni que and external characteri sti cs
were consistent which would suggest that these
techniques could be useful year round. However,
winter samp1i ng shou1d be conducted to veri fy
thi s assumpt ion. Sexi ng the three different
species of fish simultaneously tended to cause
confusion as to which characteristics should be
used for each species. Working on one species at
a time is suggested so that no confusion occurs.
A table similar to Table 3 as a field version
also aids in separating species-specific exter­
nal sexing characteristics. Casselman (1974)
a1so suggests that s1i ght magnifi cat i on of the
urogenital region for difficult specimens can
increase accuracy of the urogenital techni que.
External characteri sti cs observed at spawning,
can be used in sexual different i at i on only if
their use is limited to the peak spawning period
itself.
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Table 1. Monthly summary of success rates for external sex determination of lake trout,
white sucker and lake whitefish caught in the Experimental Lakes Area.

June July August September October

% %
Correct N Correct

93 14 100

% % %
N Correct N Correct N Correct N

5 96 83 100 7 91 10

Lake
Trout

White
Sucker

Lake
Whitefish

Imm

Total

Imm

Total

Imm

Total

75

100

84

82

80

100

88

16

2

32

17

5

12

34

100

80

95

92

43

91

85

100

100

100

100

10

5

20

12.

7

42

61

4

6

2

12

93

82

93

83

63

91

78

91

88

94

90

68

22

173

57

38

21

116

117

113

33

263

100

50

95

78

56

96

77

100

100

100

100

10

2

19

36

27

27

90

36

40

2

78

100

60

82

71

100

100

91

100

89

91

2

5

17

7

12

4

23

2

9

11

"_" - indicates no fish sampled
9 - symbol for female
d - symbol for male



Table 2. Lake population success rates for external sex determination in 10 ELA lakes.

Lake Total

122 222 223 226NE 258 305 382 467 468 634 Male Female Imm Sample

% Correct 100

Lake Trout

White
Sucker

Lake
Whi tefi sh

N

% Correct

N

%Correct

N 76

2

100

10

90

22

96

3

100

17

82

26

73

56

96

154

94

69

83

203

88

31

94

32

86

13

100

38

76

10

100

36

89

76

78

16

94

59

80

106

92

89

65

168

91

119

96

129

81

159

93

36

78

106

93

37

96

261

92

324

81

364

92

a

II II - indicates no fish sampled from this lake
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Table 3. Summary of external characteristics used to sex lake trout, white sucker and lake whitefish.

Lake
Trout

White
Sucker

Lake
Whitefish

Male

-produce sperm when stripped
-June extraction produced milt
-Urogenital pore difficult to locate
-tube penetration difficult and partial

(into urogenital tract 0.5 to 1.0 cm)

-anal region elliptical in shape and flush
with ventral body surface

-very slight anal extension-pre-spawning
-urogenital tract under anal pore in anal

cavity
-genital papilla very small and present

only pre-spawning
-anal cavity and urogenital pore white
-anal pore pink-crimson only pre-spawning

-nuptial tubercles prominent pre and post­
spawning

-sperm produced when stripped
-post-spawn milt produced in syringe

extraction
-partial or poor urogenital entry and

location
-very small anal extension or flap
-anal flap narrow, ended bluntly, not

extending completely over anal cavity

-anal pore exposed facing anal fin
-urogenital pore recessed in anal cavity
-no genital papilla
-anal pore crimson, urogenital pore and

anal cavity white or cream

-sperm produced when stripped; pre and
post-spawn

-no results from syringe extraction
-urogenital opening difficult to locate

and only partial entry
-genital papilla never present

-urogenital pore inconspicuous set flush
in anal cavity

-anal pore small; slightly extended in
pre-spawn period

-anal pore deep crimson
-urogenital pore and anal cavity white
-no abdominal extension

Femal e

-produce eggs when stripped
-June produced undeveloped eggs in extraction
-urogenital pore easily located
-tube penetration easy and complete (into

urogenital tract and often gonad: up to
5 cm or more)

-anal pore enlarged, circular in shape,
extended from ventral body surface

-extreme anal pore extension-pre-spawning
-urogenital pore distinctly separate,

conical in shape, slightly extended
-genital papilla permanent, visible in dif-

ferent degrees year-round
-anal pore crimson red
-urogenital pore and anal cavity pink to red
-pre-spawning - genital papilla extruding from

anal cavity, crimson red in color

-nuptial tubercles seldom present pre-spawning

-eggs produced when stripped
-post-spawn-undeveloped eggs in red liquid

produced in syringe extraction
-easy penetration and location of uro­

genital pore
-fleshy anal flap present predominantly
-anal flap with broad base, rounded tip,

triangular in cross-section and extending
completely over anal region

-urogenital and anal pores under anal flap

-no genital papilla
-anal and urogenital pores red in color
-anal cavity white

-eggs produced when stripped; pre-spawn

-syringe extraction in spring produced eggs
-urogenital pore easy to locate and pene-

tration unhindered
-genital papilla present majority of sampling

period, very distinct
-urogenital pore easily discernable, set in

anal cavity, extending out during pre-spawn
-anal pore extended, robust and very visible

-anal and urogenital pores red in color
-anal cavity white
-abdominal extension; pre-spawn

Immature

-no product when stripped
-no extraction
-urogenital pore indistinguishable
-no tube penetration

-anal region flush to ventral body surface

-anal pore and urogenital pore both inset in
very small anal cavity

-no genital papilla

-anal and urogenital pores both cream white

-nuptial tubercles seldom present

-no result from stripping
-no syringe extraction

-difficult location and no penetration of
urogenital pore

-no anal flap

-no genital papilla
-total anal region creamy white

-no results from stripping

-no extracti on
-no penetration and very poor location

-no genital papilla

-no anal or urogenital distention or discoloration
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Fig. 1. Syringe sexing apparatus used to extract reproductive
materials from gonads of male and female fish: (A)
5 cc disposable syring, (B) detachable hypodermic
needle, (C) 0.8 mm opening Tygon tubing, (0) 1.6 mm
opening Tygon tubing.
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Fig. 2. Schematic cross-sectional diagram of a typical lake
trout (Salvelinus namaycush) urogenital region:
(1) anal pore, (2) urogenital pore, (3) anal cavity,
(4) genital tract, (5) anal tract, (6) urinary tract.
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Fig. 3. Anal region of male (A) and female (B) lake
trout (SalVel inus namaycu_sh).
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Fig. 4. Schematic cross-sectional diagram of a typical white
sucker (Catostomus commersoni) urogenital region:
(1) anal pore. (2) urogenital. (3) anal cavity.
(4) genital tract. (5) anal tract. (6) urinary tract.
(7) anal "fl ap".
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fig. 5. Anal region of male (A) and female (B) white
sucker (Catostomus commersoni).
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Fig. 6. Schematic cross-sectional diagram of a typical lake
whitefish (Coregonus clu eaformis) urogenital
region: (1) anal pore, 2) urogenital pore, (3) anal
cavity, (4) genital tract, (5) anal tract, (6) urinary
tract.



Fig. 7. Anal region of male (A) and female (B) lake
whitefish (Coregonus clupeaformis).


