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INTRODUCTION

Clonorchis sinensis, Paragonimus westermani
and Metagonimus yokogawai are three major
trematodes of man in Korea. Some other kinds,
especially intestinal flukes, have also been re-
ported and those belonging to family Heterophy-
idae, i.e., heterophyids, are the important ones.
The species of heterophyids, other than M. yoko-
gawai, are Heterophyes heterophyes nocens (Seo
et al., 1980; Chai et al., 1984), Heterophyopsis
1984a), Stellantchasmus
falcatus (Seo et al., 1984b), Pygidiopsis summa
(Seo et al., 1981) and Stictodora sp.(Seo et al.,
1983).

Intestinal helminths in general are diagnosed
conveniently by fecal examination for their eggs.
However, the eggs of heterophyids are much
alike one another and even resemble those of
C. sinensis. Therefore, it is known that species
diagnosis on the eggs is much difficult and adult
worms should be obtained to determine the

continua (Seo et al.,

exact species. Because of such difficulty human
cases infected by heterophyids other than M.
yokogawai have not been properly diagnosed in
mass fecal examinations but seem to have been
simply regarded as M. yokogawai or even as C.
sinensis.

In this respect, in order to detect suspected
human cases of heterophyid infection in fecal
examination, it is greatly needed to make some

* o] "3_“‘;—‘& 1984 5 A& stz o A F-u] o
2x2 oo e,

differential keys on the morphology of their
eggs. This study was performed to observe the
comparative morphological features of the eggs
of 5 kinds of heterophyids and C. sinensis known
to infect man in Korea.

MATERIALS AND METHODS

All of the eggs of C. sinensis and 5 kinds of
heterophyids, M. yokogawai, H. heterophyes no-
cens, H. continua, S. falcatus and P. summa,
observed in this study were obtained from the
distal portion of uteri of each species collected
from men either at surgical table (C. sinensis)
or after treatment with praziquantel or bithionol
followed by purgation with magnesium salt
(heterophyids). Before the treatment of hetero-
phyid infection cases, they were tentatively
diagnosed either by the presence of eggs in feces
or by gastrointestinal symptoms with history of
eating raw flesh of brackish water fishes which
are known as the second intermediate hosts in
this country. The adult flukes collected from the
patients were fixed with several drops of 10%
formalin solution under cover slip pressure and
their species determined by detailed morphologi-
cal observations under light microscopy.

For observation of intrauterine eggs 10~20
specimens each of 6 kinds of flukes were used.
They were put on the center of slide glasses
with small drops of formalin solution and distal
portions of uterine tubule were opened with a
sharp-pointed pin under careful observation with
stereomicroscope in order to obtain most mature
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Fig. 1. Comparative view of C. sinensis and heterophyid eggs (all of the eggs are are photographed under the
same magnification).

Al C. sinensis, B: M. yokogawai, C: H. h. nocens, D: H. continua, E: 8. falcatus and F: Pygidiopsis
summa (Scale! 20pm)



eggs. After removing fragments of worm bodies
from the slide, mixture of uterine content and
formalin was covered with a cover slip and
observed. Observation was performed on as many
eggs as possible but measurements were done on
50 randomly selected ones for each fluke. Each
egg was photographed by an automatic photo-
microscope (Photomax, Olympus Co.) at 400X
magnification.

RESULTS

1. Shape or Appearance of Heterophyid
and C. sinensis Eggs
Among various morphological features of eggs
of 6 kinds of flukes (Table 1) the most promi-
nent differential point between heterophyids and
C. sinensis was the presence of muskmelon pat-
tern (wrinklings) at shell surface in the latter
(Fig. 1-A) while not in the formers (Fig. 1-B,
1-C, 1-D, 1-E and 1-F). Even in eggs of C.
sinensis, sometimes the muskmelon pattern was
not so prominent (10~20% of eggs observed).
In such case, however, other characteristics such
as size, shape, prominence of operculum and
shoulder rims, terminal protuberance, etc. were
helpful for diagnosis.
Eggs of P. summa and S. falcatus are elonga-
ted ovoidal in general shape and slightly resem-
ble those of C. simensis. But P. summa eggs
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are not so elongated but rather pyriform in
shape and S. falcatus eggs are more elongated
and slender than C. sinensis (Fig. 1-A, 1-E and
1-F). Eggs of H. continua are more broadly
oval in shape compared with C. sinensis (Fig.
1-A and 1-D). In cases of M. yokogawai and
H. h. nocens, their eggs are ellipsoid to ellip-
tical or ovoid in shape with equally ending an-
terior and posterior ends (Fig. 1-B and 1-C),
which is apparently different from C. sinensis
having more attenuated anterior end. By egg
shape, H. h. nocens is differentiated from M.
yokogawai in that the former has a little pointed
both ends, otherwise the two are much similar
in appearance (Fig. 1-B and 1-C).
2. Measurements of Heterophyid and
C. sinensis Eggs

In order to discriminate 6 kinds of eggs, the
length, width and their ratio (length/width)
were measured and compared (Table 2,3, 4 and
5). The range (average value) of egg length in
the order from smaller one was 19.8~22.9
(21.6) pm for P. summa, 23.7~27.7 (25.0)
pm for H. continua, 23,7~29.2 (25.7) pm for
H. k. nocens, 25.3~29.2 (27.2) pm for S. fal-
catus, 26.9~31.6 (28.5) pm for M. yokogawai
and 25.3~33.2 (28.3) pm for C. sinensis (Table
2). The length distribution of 50 eggs of each
species was also compared (Table 3). Egg length
appears to be a good criteria for discrimination

Table 1. Comparative morphology of heterophyid and C. sinensis eggs in worms collected from man in Korea

Fluke

Eggs

Shape

Muskmelon

Colour
pattern

M. yokogawai
ends round
H. h. nocens
smaller than M. yokogawai

S. falcatus

Ellipsoid to elliptical, operculum not prominent, both
Ellipsoid to ovoid with a little pointed both ends,

Elongated ovoidal sometimes with a little attenuated

Yellowish or dark
brown

Not prominent
Light brown Not prominent

Yellowish brown Not prominent

anterior end, more slender than C. sinensis

H. continua
gawai but width as broad as that

Broadly oval, length relatively shorter than M. yoko-

Very light yellow Not prominent

Light yellow Not prominent

P. summa Ovoid to pyriform with more or less prominent oper-
culum, shoulder rims, attenuated anterior end, smal-
lest size

C. sinensis Elongated ovoidal with prominent operculum, shoul-

der rims and attenuated anterior end

Light yellowish
brown

Prominent
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Table 2. Comparative measurements of heterophyid and C. sinensis eggs in worms collected fom man

Fgg length(ym)
Fluke
*Range (Mean)

Egg width (pm) Length/Width

*Range (Mean) Range (Mean)

26.9~31.6 (28.5)
25.3~29.2 (27.2)
23.7~29.2 (25.7)
23.7~27.7 (25.0)
19.8~22.9 (21.6)
25.3~33.2 (28.3)

M. yokogawai
S. falcatus
H. h. nocens
H. continua
P. summa

C. sinensis

1.48~2.11 (1.70)
2.00~2.57 (2.17)
1.50~2.06 (1.67)
1.33~1.75 (1.53)
1. 63~1.99 (1.78)
1. 60~2.00 (1.78)

14.2~18.2 (16.8)
11.1~13.4 (12.5)
14.2~15.8 (15.4)
15.8~18.9 (16.4)
11.1~13.4 (12. 1)
14.2~17.4 (15.9)

* No. eggs measured: 50 eggs for each fluke species

Table 3. Distribution of length of heterophyid and
C. sinensis eggs in worms collected from

man
Egg length 71 to total eggs measured
wm) up. He Hhn Sf My Cs
19. 0~20. 4 2 0 0 0 0 0
20.5~21.9 **32 0 0 0 0 0
22.0~23. 4 66 0 0 0 0 0
23.5~24.9 0 24 22 0 0 0
25.0~26. 4 0 **68 **46 16 0 10
26.5~27.9 0 8 24 **¥46 26 38
28.0~29.4 0 0 8 38 **52 *¥20
29.5~30.9 0 0 0 0 16 20
31.0~32.4 0 0 0 0 6 10
32.5~33.9 0 0 0 0 0 2
* P.s. . Pygidiopsis summa, H.c.. Heterophyopsis
continua, H.h.n. . Heterophyes h. nocens, S.f.:
Stellantchasmus  falcatus, M.y. . Metagonimus

yokogawai, C.s.. Clonorchis sinensis
** Average value falls in this range

of P. summa from other flukes (Table 2,3 and
Fig. 2). However, other 4 kinds of heterophyids
are not easily distinguished one another and
from C. sinensis because the length ranges were
sometimes largely overlapped (Fig. 2). Espe-
cially M. yokogawai and S. falcatus were much
overlapped each other and by C. sinensis (Table
3). But in comparison, the distribution pattern
of egg length of H. continua and H. k. nocens
was considerably different from C. sinensis, M.
yokogawai and S. falcatus, and the average
values smaller than the latters (Table 3).

The range (average value) of egg width in
11. 1~13. 4
11.1~13. 4 (12.5)

the order from slender one was

(12. 1) pgm for P. summa,

Table 4. Distribution of width of heterophyid and
C. sinensis eggs in worms collected from

man
Egg width % to total eggs measured
Cum) *p.s. S.f. Hhn He My. Ces

11.0~11.9 34 14 0 0 0 0
12.0~12.9 **64  **78 0 0 0 0
0 0

4

13.0~13.9 2 8 0 0
14.0~14.9 0 0 18 0 2
15.0~15.9 0 0 **82 66 36 **g8
16.0~16. 9 0 0 0 *6 **6 4
17.0~17.9 0 0 0 22 42 4
18.0~18.9 0 0 0 6 14 0

* Same abbreviations as in Table 3
** Average value falls in this range
ym for S. falcatus, 14.2~15.8 (15.4) pm for
H. h. nocens, 14. 2~17.4 (15.9) pm for C. sinen-
sis, 15.8~18.9 (16.4) pm for H. continua and
14.2~18.2 (16.8) um for M. yokogawai(Table
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Fig. 2. Comparative egg size of 5 kinds of hetero-
phyid flukes and C. sinensis



Table 5. Distribution of the ratio of length/width of
heterophyid and C. sinensis eggs in worms
collected from man

% to total eggs measured

Ratio.

Uength/width) = o My, Ps. Sf. Cus.
1.30~1. 39 0 0 0 o0 0o 0
1. 40~1. 49 6 0 2 0 0 0
1.50~1.59 **26 20 28 0 0 0
1. 60~1. 69 44 ¥4 26 20 0 8
1. 70~1.79 4 22 ¥ g FrQ
1.80~1.89 0 8 20 14 o0 24
1. 90~1. 99 o o0 14 18 0 22
2. 00~2. 09 0O 8 4 0 14 6
2.10~2.19 0 0 0 0 *48

2.20 & over 0 0 0 0 38 0

* Same abbreviations as in Table 3

** Average value falls in this range
2). Also the width distribution of 50 eggs each
was compared by fluke species (Table 4). The
width of 3 kinds of heterophyid eggs, H. k.
nocens, H. continua and M. yokogawai, were
overlapped by C. sinensis. However, the distri-
bution pattern of egg width of H. k. nocens was
a little different from other 3 flukes in that some
of them (9 of 50 eggs measured) were less than
15¢m in width while hardly so in the latter
flukes (Table 4), Especially many eggs of M.
yokogawai (31 of 50 measured) were over 16.0
pm in width. Therefore, the egg width is con-
sidered to be useful for differentiation of H. A.
nocens and M. yokogawai. The most distinct
species in their egg width are P. summa and
S. falcatus. They appeared to be almost always
less than 13.0gm in width while not in other 4
kinds of flukes (Table 4 and Fig. 2). However,
only by their egg width, it is hardly possible to
discriminate H. continua, M. yokogawai and C.
sinensis.

To support the differential diagnosis, an egg
measurement index (ratio of length/width) was
prepared on 6 kinds of eggs (Table 2 and 5),
There were some unusual eggs in each species
revealing extreme values and making larger over-
lappings between the species, however, the ma-
jority were within some limited ranges. The
range of index (average) in over 80% of mea-
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sured eggs were 1.40~1.69 (1.53) for H. con-
tinua, 1.50~1.79 (1.67) for H. k. nocens, 1,50
~1.89 (1.70) for M. yokogawai, 1.60~1.89
(1.78) for P. summa, 1.70~1.99 (1.78) for C.
sinensis and 2. 00~2.29 (2.17) for 8. falcatus
(Table 2 and 5). These results suggest that the
ratio is another good criteria for egg differenti-
ation. However, even with this ratio, the diseri-
mination of H. A. nocens, M. yokogawai and C.
sinensis is not yet possible unless the egg shape
is put into considerations together.

DISCUSSION

So far as the literatures are concerned, a large
number of descriptions are available on the mor-
phology and size of eggs of heterophyid flukes
and C. sinensis (Table 6). However, there al-
ways have been some discrepancies in the measu-
rement values. [t seems to have been due to any
of the factors such as source of eggs (in stool
or in uteri of worms), status of worms (fresh
or stained), kinds of host (man or animals),
methods of measurement and calculation, number
of eggs measured, and bias between examiners.
Despite above situation, the measurement values
given in the present paper are generally accept-
able for the representative values of each fluke
species (Table 6). However, there are some
points to be taken into considerations.

In M. yokogawai eggs, it was reported that
the length could be as short 23.5xm when ob-
tained from hamsters (Saito, 1972). But it seems
not probable in case of human host. The egg
size of M. takahashii, another species of genus
Metagonimus (Takahashi, 1929) which was not
subjected in this study, are larger than M. yoko-
gawai eggs, 30~36pm in length and 18~23pxm
in width. However, in this study, some larger
eggs of M. yokogawai can also be over 30um in
length and in such case the discrimination of
two species may be much difficult. The eggs of
H. h. nocens were smaller in worms collected
from man in Japan (Suzuki et al., 1982), but it.
seems due to measurement on stained worms, in.
which case the eggs are shrunken during the:
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Table 6. Comparison of egg size of heterophyid flukes and C. sinensis reported by various authors
Fluke Author (year) Host M M Egg source
Range(Mean) Range(Mean)

M. yokogawai Yokogawa(1912) mouse 27.5~30. 0(28) 15. 5~16. 8(16) Stool
Saito(1972) hamster ~ 23.5~31.5(27) 14.5~18.0(16.5)  Stool
Seo et al.(1971) man 27.0~30.6(28.9) 16.2~18.0(16.9)  Stool
Present authors man 26.9~31.6(28.5) 14.2~18.2(16.8) In uterus

H. k. nocens Seo et al.(1980) rat 24~27 13~15 In uterus
Takahashi(1929) dog 23~27(26) 14~16(16) In uterus
Suzuki et al. (1982) man 24.2~25.1 13.9~14.7 In uterus(stained)
Present authors man 23.7~29.2(25.7) 14.2~15.8(15.4) In uterus

S. falcatus Noda(1959) kitten 19~25(22) 12~16(13) Stool
Onji et Nishio(1924) cat 25~28(27) 13~15(14) In uterus
Takahashi(1929) dog 23~27(26) 12~14(13) In uterus
Kagei et al.(1964) man 23.7~26.2(25.0) 11.2~13.3(12.2)  Stool
Present authors man 25.3~29.2(27.2) 11.1~13.4(12.5) In uterus

H. continua Yamaguti(1939) bird 25~26 14~16 In uterus(stained)
Chun (1960) dog 25~26(25.5) 15~15(15.5) In uterus(stained)
Present authors man 23.7~27.7(25.0) 15.8~18.9(16.4) In uterus

P. summa Chun(1963) rat 19~26 12~14 In uterus(stained?)
Onji et Nishio(1516) cat 21~23(22) 13~15(14) In uterus
Ochi(1931) cat, dog  18.5~23.0(22) 11~14(12.5) Stool
Yokogawa (1965) man 20~26(23) 11~14(13) Stool
Present authors man 19.8~22.9(21.6) 11.1~13.4(12.1) In uterus

C. sinensis Chai(1984) rabbit 95.3~31.6(27.8) 15.8~17.4(16.0) In uterus
Takahashi(1929) dog 24~31(29) 14~18(16) In uterus
Takahashi(1929) man 27~32(29) 15~18(16) In uterus
Present authors man 25.3~33.2(28.3) 14.2~17.4(15.9) In uterus

process of dehydration. The length of S. falcatus

eggs in human stool (Kagei et al., 1964) was

rative shape, size and

index (length/width)
(Table 7). Firstly, eggs of C. sinensis are easily

also a little smaller than in this study, but it may
be a variation. H. continua eggs in this study
revealed a little wider range in length and width
compared with other authors. In P. summa eggs,
there was a relatively large discrepancy in length
between the present specimens and those in stool
of man in Japan (Yokogawa et al., 1965). The
longest egg in the present specimens was less
than 23um while in stool in Japan it was up to
26pm. It was already indicated by Takahashi
(1929) that there exist two types of P. summa
eggs, the larger (24~26um in length) and the
smaller ones (19~22um), of which the taxono-
mical significance has not been elucidated.
Some clues or keys for differential diagnosis
of eggs were made in this study with their compa-

differentiated from others by the presence of
wrinkling at shell surface. All of other (hetero-
phyid) eggs have very smooth surfaces. P. sum-
ma eggs are the smallest of all kinds examined,
so that they are easily differentiated. Even if the
larger type eggs of P. summa appeared, they
could also be discriminated from S. falcatus or
C. sinensis by their shape and appearance. S.
falcatus eggs are the next to be differentiated
easily from others. They are long and slender
in shape with over 2.0 of the index (length/
width). Egg shapes of H. k. nocens and C. sinensis
are somewhat similar to those of 8. falcatus,
however, H. k. nocens eggs are broader than S.
Ffalcatus, and C. sinensis eggs have distinct oper-
culum and slightly attenuated anterior end. Eggs
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Table 7. Key to the 5 species of heterophyids and C. sinensis by light microscopy of eggs

1. a) Eggs with prominent wrinklings at shell surface.............ccoo. oo C. sinensis
b) Eggs with very smooth shell surface ..........cc.oiiiiiiieiiiiii e e e e ee e 2.

2. a) Egg length less than 23 pm, pyriform in shape ..o P. summa
b) Egg length OVer 23 HIM oot ettt et et e e e 3.

3. a) Egg width less than 14um, elongated ovoidal in shape (*L/W over 2.0)...........cccoceeee S. falcatus
b) Egg width broader than 14 um, elliptical, ovoid or oval in shape ... 4.

4. a) Egg length longer than 27um, ellipsoid to elliptical in shape, without attenuation

at both ends .....coooviiiiiii e

........................................................ M. yokogawai

b) Egg length not longer than 29 ym, oval or ellipsoid to ovoid in shape, with slight
attenuations at anterior and/or posterior €nds .....c......oviiiiiiiiiiit it e, 5.
5. a) Egg width broader than 16 gm (L/W less than 1.75), oval in shape, maximum

width at post-equatorial portion ......................

........................................................... H. continua

b) Egg width less than 16 zm (L/W up to 2.0), ellipsoid to ovoid in shape, maximum

width at equatonal portion with shght attenuations at both ends ...........c.oocoeeiiiineii, H. h. nocens

h *L VV the ratio of length/w1dth

differentiated with much difficulty from M. yo-
kogawai (smaller ones) are H. continua and H. h.
nocens. M. yokogawai and H. continua eggs differ
in two points. In H. continua eggs the broadest
portion is at posterior half while in M. yokoga-
wai (and H. h. nocens) it is usually at equato-
rial pertion. The former eggs do have slightly
attenvated anterior end while not in the latter.
Some eggs of H. h. nocens are more slender in
shape than H. continua or M. yokogawai and
have a little pointed anterior and posterior ends
unlike M. yokogawai. In differentiation of M.
yokogawai eggs from C. sinensis, egg colour may
sometimes be helpful. The former is yellowish
or dark brown in general colour while the
latter is light yellowish brown.

In spite of these morphological characteristics
of heterophyid and C. sinensis eggs, there are
still problems in differential diagnosis of human
infections by means of fecal examination. One of
them is that C. sinensis is known to produce
several types of abnormal eggs (Ishii, 1929;
Yumoto, 1936) which closely resemble those of
heterophyids. It was stated by Komiya (1966)
that abnormal eggs of C. sinensis may appear
throughout the life of fluke, however, they are
more likely to be produced by young flukes
near maturity, by old ones, or as a result of
drug treatment. One apparently different feature
of these eggs from normal C. sinensis or heter-

ophyid eggs is that they usually do not contain
miracidia, and instead, have granule-like struct-
ures of variable size. And they lack all other
characteristic features of C. sinensis eggs such
as wrinkling at shell surface. Therefore, eggs
that have granules instead of miracidia should
be excluded from consideration in differential
diagnosis. A problem in differential diagnosis
is also met in cases of mixed infection by
C. sinensis, M. yokogawai, H. h. nocens, or
others.
on many eggs may be helpful to know the

Careful observation and measurement
combination of diagnosis, however, it seems
practically very difficult. In such cases, it is
recommended that the adult flukes be pursued
by treatment and purgation of the patients.

By fecal examination in Japan, specific diag-
nosis on some heterophyid infections was per-
formed. A total of 105 and 20 egg positive cases
of P. summa and 8. falcatus respectively were
detected among the natives of Okayama district
(Takahashi, 1929). His diagnosis was based on
detailed comparison of eggs in human stool with
intrauterine ones of several heterophyids and C.
sinensis recovered from dogs experimentally in-
fected with fish intermediate hosts. In Korea,
8 suspected human cases revealing P. summa
eggs were proved by recovery of many adult
flukes after treatment (Seo et al., 1981). They
stated that the eggs in stools were easily distin-
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guished from C. sinensis or M. yokogawai by
their much smaller size. One among two cases
of human H. k. nocens infections (Chai et al.,
1984) was also identified by adult flukes after
finding the eggs during routine stool examina-
tion. By careful observation and measurement of
heterophyid eggs in fecal examinations, more
human cases of these flukes other than M. yoko-
gawai are expected to be found in Korea.

SUMMARY

In order to provide some clues for differential
diagnosis of trematode infections in fecal exami-
nation, the comparative morphology of eggs of
5 kinds of heterophyid flukes (Metagonimus
yokogawai, Heterophyes heterophyes nocens, Hete-
rophyopsis continua, Stellantchasmus falcatus
and Pygidiopsis summa) and Clonorchis sinensis
was studied. The eggs were obtained from
distal portion of uteri of worms which were
recovered from men after treatment. The char-
acteristic shape and appearance of each kind of
eggs were observed in detail under light micro-
scope, and their length and width measured and
compared one another.

The results are as follows:

1. Eggs of C. sinensis are elongated ovoidal
in shape with attenuated anterior end, 25.3~
33.2 (28.3 in average) pm long and 14.2~17.4
(15.9) pm wide with length/width ratio of 1. 60
~2.00 (1.78). They differ from all heterophyid
eggs in that they have prominent wrinkling
(muskmelon pattern) at their shell surface.

2. P. summa eggs are ovoid to pyriform in
shape and characterized by the smallest size of
all kinds examined, 19.8~22.9 (21.6) ym long
and 11.1~13.4 (12.1) gm wide and the ratio
1.63~1.99 (1.78).

3. Eggs of S. falcatus are elongated ovoidal
and most slender form, 25.3~29.2 (27.2) pm
long and 11.1~13.4 (12.5) #m wide with the
ratio of 2.00~2.57 (2.17).

4. Eggs of M. yokogawai are ellipsoid to el-
liptical in shape with round both ends, 26.9~
31.6 (28.5) pm long and 14.2~18.2 (16.8)um

wide with the ratio of 1.48~2.11 (1.70).

5. H. continua eggs are oval in shape, some-
times similar to M. yokogawai or H. h. nocens
eggs, however, the relative breadth is broadest
among all kinds, with maximum width at pos-
terior half portion. They are 23.7~27.7 (25.0)
pm long, 15.8~18.9 (16.4) um wide with the
ratio of 1.33~1.75 (1.53).

6. Eggs of H. h. nocens are ellipsoid to ovoid
in shape but sometimes more slender than M.
yokogawai and have slightly pointed both ends.
They are 23.7~29.2 (25.7) pm long, 14,2~
15.8 (15.4) pm wide, and the ratio 1. 50~2. 06
(1. 67).

From the results, it is concluded that eggs
of 5 kinds of heterophyids and C. sinensis can
be morphologically differentiated one another,
however, careful observation and measurement
on sufficient number of eggs are needed.
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BES| \MFHLE ARFPRAE X FRE S0 HRBRERY &5

Ao KB BHAS FEABHE 2 RLRWEEH
FHR - HEE - FE— - 17RS

Felviete] ABEY REESE (L o kg, Heterophyes heterophyes nocens, Stellantchasmus falcatus, Hetero-
phyopsis continua, Pygidiopsis summa) A TR BIP - B EEY e ATz KFEREN 23F o
w9 B =gol HEF dmat of WS AANArt. #SUHL BMRES Ll AL 7 #HHe] FEUde
i-‘ﬂrf 1 2% AL FERsz AAAAd AR 2 BlEs 58 Ao, & 2 Ao/ ke Tl MU LE
et o

A g B gt 2o

LTk sk #20R2 NI T 258 <7 71 PREReI ], o] 25 3~33. 2em (g 28.3pm), = 14.2~17.4
(15.9)pm, Heol/F9 7t 1.60~2.00(1.78) 0] ch. o] & wtzbel F & (wrinkling)o] 2k Aol A g w
S RS MR e E o

2. P. summa®] #@I0E UAEAE mi= Aokl mofelw] A #HUIFE A4 F& Aol EAo|ds, o] 19.8~
22.9(21.6) pm, % 11.1~13.4(12. Dum, = H3¥ 1.63~1.99(1.78)°] %)

3. 8 falcatus-J #BIPE RIOEM S 713 2 %8 JHREQD Aol 54 0191
11. 1~13.4(12. 5) pm, tr¥&= 2.00~2.57(2.17) 0] 2 c}.

4. e@rhob kg MOIS HEERE =& fEEBC Y HMe T Ho
~18.2(16.8) pm, & 1.48~2.11(1.70)¢] 4 .

5. H. continua gJ1-& JiElel = Q. wrlolikgadiol vt H. k. nocens IR vl gk A $% wovt @agne) 7ol
o ¥lsfA Fe] Az mzm 2dZo| HBIN el Y= Aol HEAAolglon, Aol 23.7~27.7(25.0)m, & 15.8
~18.9(16. 4)pm, H¥E 1.33~1.75(1.53)°] A}

6. H. h. nocens®] fPP-Z FEEE == JREAC)  swrloE@Hecte da o g g qio] Than
g g Fe Aol HAols, Zo] 23.7~29.2(25.7)pm, £ 14. 2~15.8(15.4)pm, tE 1.50~2.06(1. 67)0]
/*)\D}'

ol o] HERE £ 4 5 REREE ¥ TR# U0 ey
2 ge Sl d AU #A Hile) EREdE AL o

, Aol 25.3~29.2(27.2)um, *

ki

Az, Aol 26.9~31.6(28.5)pm, = 14.2



