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Abstract The annual reproductive cycle and sexuality of Choerodon schoenleinii were studied histologi-
cally. The major spawning period persisted from February until May, spawning of individuals occurring
almost every day during the most active period, being March and April. Relationships between TL and
both Fecundity and batch fecundity were obtained. C. schoenleinii mature as females at about 24cm TL
and exhibit protogynous hermaphroditism with monandric sexuality. Sex transition occurred from 40—
64cm TL, all fish larger than 65cm TL being males. C. schoenleinii is closely sexually dichromatic, the
body color changing from an initial greenish-yellow phase (female) to a terminal blue phase (male), in
almost complete accordance with the sex transition.
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Most labrid species are known to be protogynous
hermaphrodites with monandoric or diandric sexual-
ity. In addition, sexual dichromatism and dimor-
phism is common among labrid species (Yogo,
1987). Much research on labrid fishes has been
focused on sexuality, dichromatism or the mating
system (Warner and Robertson, 1978; Nakazono,
1979; Jones, 1981; Tribble, 1982; Nemtzov, 1985)
rather than on general biology, such as growth,
reproduction and feeding behavior (Warner, 1975;
Dipper et al., 1977; Hoffman and Grau, 1989). De-
scriptions of gametogenesis in labrid fishes are very
few (McPherson, 1977; Dipper and Pullin, 1979;
Bruslé, 1987).

Studies of Choerodon species are relatively scarce.
Protogynous hermaphroditic species with monandric
(C. transversalis) and diandric (C. albigena) sexual-
ity were studied by Choat (1969), and Nakazono
and Kusen (1991) reported protogynous hermaphro-
ditism and both sexual dichromatism and dimor-
phism in C. azurio. C. schoenleinii, one of the larger
labrids, is a very important commercial species in
Okinawa, southern Japan. Preliminary information
reported by Kanashiro et al. (1990) indicated the
species to be caught mainly by so called “dentou

moguri” (spire fishing at night), accounting for 70%4
to 909 of the total catch, with gill net and longline
accounting for the remained. The body lengths
(TL) of fish caught commercially ranged from 17 cm
to 76 cm, individuals ranging from 20 to 35cm in TL
constituting approximately 7094 of the total catch by
number. Such figures indicate overexploitation of
the Okinawa populations, resulting in increasing re-
quests for stock management and mariculture. This
report describes the annual reproductive cycle, fe-
cundity and sexuality of C. schoenleinii, so to provide
fundamental information for stock management and
mariculture.

Materials and Methods

Specimens were purchased from Katsuren Fishery
Cooperative and Nago Fishery Cooperative between
April 1986 and June 1990. The major fishing ground
from which the specimens were taken, fell between
26°10'N and 26°25'N, 127°50’'E and 128°00’E.
Almost all of the specimens were caught at night by
“dentou moguri,” being kept fresh on ice until mea-
surements could be taken. After total length (TL),
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standard length (SL) and body weight (BW) were
recorded, the gonads were dissected for sexing and
measuring to the nearest 0.01g. The gonads were
fixed in Bouin’s solution, embedded in paraffin, sec-
tioned at 6 #m, and stained with Mayer’s haematox-
ylin and eosin. The stage of oocyte development was
determined following Yamamoto (1956) and Mayer
et al.(1988). The maturity stage of each ovary was
determined according to the most advanced stage of
oocytes present in the gonad. The hydrated oocyte
stage included the migratory nucleus to ripe egg
stages, since the overall development of these stages
is considered to occur within a day, being the matu-
ration phase (Hourigan and Kelley, 1985; Matsu-
yama et al., 1988). The gonadosomatic index (GSI)
was expressed as the percentage of gonad weight
against body weight.

Maturity stages of the ovary, later than the terti-
ary yolk globule stage, were employed for fecundity
estimates. Preliminary observations indicated that
tertiary yolk globule oocytes were always found in
successive later stages of ovarian development.
Thus, ovaries at the tertiary yolk globule stage were
considered to be fully mature. Yolked oocytes were
counted using both tertiary yolk globules and hydra-
ted oocyte ovaries, except ripe egg ovaries, because a
uniform distribution of oocytes at each stage in the
ovary could not be expected due to the accumulation
of ripe egg oocytes in the ovarian lumen. Batch
fecundity, which corresponded to the number of
oocytes at the hydrated oocyte stage, was estimated
when the ovary was at either the pre-maturation or
maturation stage. Batch fecundity of the remaining
two hydrated oocyte stages may have been under-
estimated owing to possible new recruitment in the
migratory nucleus stage ovary and loss of eggs by
spawning in the ripe egg stage ovary. Therefore,
ovarian stages were excluded from batch fecundity
estimates. In the case of migratory nucleus oocytes
being detected in the pre-maturation ovary during
the histological observations, fecundity only was es-
timated due to the difficulty in identifying migratory
nucleus oocytes from their external appearance
alone. The basic procedure for fecundity estimates
and oocyte isolation followed Ebisawa (1990). Fe-
cundity was calculated using the following equation.

F=(gw/sw) X (wv/sv) Xsn

where F was fecundity; gw, ovarian wall free gonad
weight; sw, sample weight; wv, water volume
(200m/); sv, sub-sampled water volume; and sn,

sub-sampled oocyte number. Batch fecundity in
pre-maturation stage ovaries was estimated from the
above equation by distinguishing pre-maturation
oocytes from yolk globule oocytes using external
appearances such as transparency and oocyte diame-
ter. For batch fecundity estimates of a maturation
stage ovary, oocytes at that stage were collected by
filtering the sample through 500 #m nylon mesh.
The batch fecundity was calculated using the follow-
ing equation.

Bf=(gw/sw) Xfn

where Bf was batch fecundity; fn, the number of
maturation stage oocytes in the sample; and gw and
sw as in equation of F.

The spawning intervals were calculated by com-
paring the rate of occurrence of both hydrated
ovaries and ovaries bearing post-ovulatory folliclles
(POF) against matured ovaries (Demartini and
Fountain, 1981; Hunter et al., 1986). The intervals
based on hydrated ovaries were calculated from the
number of spawnable ovaries, being mature stage
ovaries including tertiary yolk globule to ripe egg
stages, divided by the number of hydrated ovaries.
Intervals based on POF bearing ovaries were calcu-
lated by substituting the number of POF bearing
ovaries for the number of hydrated ovaries. The
group maturation rate was expressed as the number
of mature females divided by the number of females
sampled in each given month.

Water temperature was the average of readings
taken at 30m, at st-10 of the “Okinawa Nanbu
Engan Teisen,” surveyed by R/V Kuroshio every
month from April 1986 to March 1990. That station
was included in the major fishing ground, from
which the present specimens were taken.

Results
Seasonal changes in the ovarian maturation

Monthly changes of GSI, water temperatures and
day lengths are shown in Figure 1. The GSI of
females began to increase in December, peaked in
March and April, and gradually decreased in July,
remaining low until November. Changes in the GSI
of males showed basically the same pattern as in
females, the GSI increasing from January, peaking in
April, and decreasing toward July. It stayed low
until September, but gradually increased from Octo-
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Fig. 1. Monthly changes in a) daylength; b) water
temperature; c) male GSI; d) female GSI.

ber. The rapid increase in GSI cbserved from De-
cember to April corresponded with the increasing
day length and lower water temperatures than the
annual average.

The monthly changes in the stage of maturity of
the ovaries are shown in Figure 2. A small ratio of
early peri-nucleolus stage ovaries was initially ob-
tained in June, at the end of the spawning period, but
this suddenly increased to 67% in July. After peak-
ing in August, it decreased toward December. Late
peri-nucleolus stage ovaries appeared in June, gradu-
ally increasing to October and subsequently decreas-
ing toward March. The primary growth phase, that
is, early and late peri-nucleolus stage ovaries, pre-
dominated from June to November. Yolk vesicle
stage ovaries appeared from July to January, except
in October, and yolk globule stage ovaries from
December to May except in April. Hydrated ovaries
first appeared in November, increasing drastically
from February to May. Most of the hydrated ova-
ries observed in this study consisted of migratory
nucleus and pre-maturation stages (Table 1).
Atresia was obtained in May and June. Accordingly,
the reproductive cycle was taken to be as follows:
resting period—July to October; yolk accumulation
and early spawning—November to January, active

spawning—February to May; end of spawning—
June.

Spawning interval

Spawning intervals and group maturation rates are
given in Table 2. Although the estimation of spawn-
ing intervals by the POF method is biased when POF
degeneration takes more than 24 hours, there were
no ovaries observed which possessed completely dif-
ferent stages in degeneration of POF, except at the
ripe egg stage. Thus it was concluded that POF
degeneration was completed in around 24 hours and,
consequently, estimations of the spawning intervals
were not biased. Spawning intervals estimated by
both hydrated ovary and POF methods in December
and January differed although they were the same in
November and from February to June. The intervals
were calculated as one day, while the group matura-
tion rates were very low in November and June. In
March and April, all fish appearently spawned every
day, according to both hydrated ovary and POF
estimations. The spawning intervals and group mat-
uration rates indicated that the active spawning
period was February to May, peaking in March and
April.

Body size at sexual maturation

Choerodon schoenleinii matured at 24cm TL or
slightly smaller (Table 1). Of six fish belonging to
the smallest length class, from 24.0 to 25.9cm TL,
one was at the late peri-nucleolus stage, one at the
primary yolk globule stage, one at the tertiary yolk
globule stage and the remaining three at the migrato-
ry nucleus stage. All specimens in the larger classes
possessed yolked or atretic ovaries except one late
peri-nucleolus stage ovary found in the 42.0-43.9cm
TL class. Thus, although data were insufficient for a
definit conclusion, the minimum length at matura-
tion was near 24cm TL or slightly smaller.

Fecundity

In the relationships of fecundity and batch fecun-
dity to total length, a power function or its logarith-
mic transformation fitted better than any other ex-
pressions. They were expressed as follows (see also
Fig. 3):

F=1.579X 103X TL**®; r*=0.88
Bf=3.325X 107X TL**; r2=0.77
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EPN—early peri-nucleolus stage; LPN—late

peri-nucleolus stage; Y¥V—yolk vesicle stage; YG—yolk globule stages; HY—hydrated stages, including from

migratory nucleus stage to ripe egg stage; AT—atresia; HE—hermaphrodite.

above each column.

Both fecundity and batch fecundity were highly cor-
related with total length. Batch fecundity was
10.8% of the average total fecundity. Since spawn-
ing apparently occurred every day during the most
active spawning months, the average interval for
yolk accumulation required 1/0.108=9.3 days. The
spawning frequencies, calculated from the spawning

Table 1.

Number of samples given

intervals given in Table 2, were as follows: January
31/1.83=16.9 times; February 20 times; March 31
times; Apri 30 times; May 25.8 times. Thus, total
spawnings throughout the active spawning period
from February to May exceeded 100, indicating the
expected number of oocytes released in one spawning
period to be approximately 10 times greater than the

Numbers of individuals at each maturity stage during the spawning period from February to May

Size class

Maturity stage*

TL (cm) EPN LPN YV PYG

SYG TYG MN PM MT RP AT HE

24.0-25.9 — 1 — 1 —
26.0-27.9 — — — — —
28.0-29.9 — — — — —
30.0-31.9 — — — — —
32.0-33.9 — — — — —
34.0-35.9 — — — — —
36.0-37.9 — — — — —
38.0-39.9 — — — — —
40.0-41.9 — — — — —
42.0-43.9 — 1 — — —
44.0-45.9 — — — — —
46.0-47.9 — — — — —
48.0-49.9 — — — — —
50.0-51.9 — — — — —
52.0-53.9 — — — — —
54.0-55.9 — — — — —
56.0-57.9 — — — — —
58.0-59.9 — — — — —

1
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* EPN, early peri-nucleolus stage; LPN, late peri-nucleolus stage; YV, yolk vesicle stage; PYG, primary yolk globule
stage; SYG, secondary yolk globule stage; TYG, tertiary yolk globule stage; MN, migratory nucleus stage; PM,
pre-maturation stage; MT, maturation stage; RP, ripe egg stage; AT, atresia; HE, hermaphrodites.
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Fig. 3. Fecundity (®) and batch fecundity (O)
against total length. Fecundity represents
oocytes from yolk vesicle stage to maturation
stage. Batch fecundity represents both oocytes
in prematuration and maturation stages.

fecundity value.
Sexuality

C. schoenleinii exhibited protogynous hermaphro-
ditism with monandric sexuality (Table 3). Among
289 specimens in total, males, hermaphrodites and
females numbered 34, 13 and 242, respectively. Pri-
mary males were at no time observed. The smallest
male and largest female observed were 40cm and
62cm TL, respectively. Hermaphrodites ranged be-
tween 48 cm and 64cm TL. Thus, all sexual transi-
tions observed were at post-maturational stages.
Most of the hermaphrodites were obtained continu-

Table 2. Spawning intervals based on hydrated oo-
cytes and POF methods, and group maturation
rate in each spawning month

Spawning interval (day)

Group
Month Hydrated maturation rate

oocytes POF (%)
November 1.00 1.00 6
December 2.50 5.00 23
January 1.83 1.38 38
February 1.40 1.40 88
March 1.00 1.00 79
April 1.00 1.00 100
May 1.20 1.20 85
June 1.00 1.00 14

ously from July to January, which corresponded to
the non spawning period.

The sexual transition of C. schoenleinii was cate-
gorized as “undelimited type 2,” following Sadovy
and Shapiro (1987), i.e., during the transition from
ovary (Fig. 4a) to testis (Fig. 4b), oocytes and
testicular tissue were intermixed (Fig. 4c). In this
type of sexual transition the central cavity formed in
the testis is derived from the ovarian lumen. The
basic pattern of sexual transition in C. schoenleinii is
summarized as follows, although some exceptions
were observed. The transition started with the entire
degeneration of the pre-vitellogenetic oocytes. Ac-
cordingly, the ovarian lamellae atrophied, the ovary
becaming very thin and wrinkled, with a surplus
ovarian wall (Fig. 5a). Independent cells of equal
size to primary spermatogonia appeared (Fig. 5b) at
about the same time as the degeneration of the
oocytes. Being about 10um in diameter, the cells
were similar also in characteristics and structure to
primary spermatogonia. The nucleus and cytoplasm
of the cells were less basophilic. A nucleolus located
centrally in the former. The cytoplasm was nar-
rower than in primary spermatogonia, although the
minute structure could not be determined from the
light microscopic observations. The cells were prob-
ably primordial germ cells (PGC), sensu Bruslé
(1987). Among the residual oocytes and scattered
debris of decaying oocytes (brown bodies) in the
atrophying lamellae, spermatogonia and later sper-
matocytes appeared. As active spermatogenesis pro-
gressed, the former ovarian lamellae again hyper-
trophied, the compressed form of the gonad chang-
ing into dense, opaque testis. PGC were also found

Table 3. Number of sexual types in each 5cm size class

TL (cm) Female Hermaphrodite Male
15.0-19.9 2 — —
20.024.9 17 — —
25.0-29.9 40 — —
30.0-34.9 53 — —
35.0-39.9 46 — —
40.0-44.9 32 — 1
45.0-49.9 25 2 3
50.0-54.9 18 6 5
55.0-59.9 8 4 10
60.0-64.9 1 1 8
65.0-69.9 — — 4
70.0-74.9 -— — 2
75.0-79.9 — — 1
Total 242 13 34
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Fig. 4. Histological appearance of gonads. a)
Transverse section of pre-vitellogenetic ovary,
scale bar=1mm, 37.9cm TL, July 25, 1989; b)
transverse section of testis, scale bar=1mm,
59.7cm TL, October 16, 1989; c) hermaphrodite
gonad with both numerous residual oocytes and
spermatogenetic  cells. Scale bar=100ym,
45.7cm TL, December 12, 1987. OL—ovarian
lumen; CC—central cavity; VD—vas deferens;
Sc—spermatocyte; BB—brown body.

in functional testes (Fig. 5c). The following excep-
tions to the basic pattern of gonad transition were
found: a thread-like gonad with all ovarian lamellae
completely atrophied, but no spermatogenetic activi-
ty (Fig. 5d); a gonad with an almost entire break-
down of oocytes, but with little testicular tissue (Fig.
Se).

Sexual dichromatism

C. schoenleinii showed sexual dichromatism, indi-
viduals changing their body color from an initial
greenish-yellow to blue, the latter initiating ante-
rodorsally, during sexual transition, and fully cover-
ing the entire body. The correspondence of body
color and sex is shown in Table 4. Neither initial
phase males nor terminal phase females were ob-
tained. Two exceptions, a transitional color phase
female and an initial color phase hermaphrodite,
were obtained. In the gonads of the former, the
somewhat abnormal early peri-nucleolus stage oo-
cytes with distinctly large, irregular nucleoli, and
irregular vesicles appearing in the cytoplasm, in-
dicated that the gonad was in an early stage of
pre-vitellogenetic oocyte atresia (Nakamura et al.,
1989). In addition, a cyst of a spermatocyte ob-
served among the earlier stage of decaying oocytes,
suggested that the gonad was at the very beginning
stage of sexual transition (Fig. 5f). The initial phase
hermaphrodite had a thread-like gonad with com-
pletely atrophied ovarian lamellae. Thus sexual tran-
sition and the changes in body color proceed almost
simultaneously. No obvious sexual dimorphism was
observed.

Discussion

The spawning period expected from natural occur-
rences of juvenile Choerodon schoenleinii basically
agrees with the results obtained here. Kanashiro
(1993) conducted seine sampling on and around the
sea grass zone every month from 1986 to 1992. A
number of juvenile C. schoenleinii were obtained
from May with a peak in June and July. However,
specimens were rare between October and April,
inclusive. The total lengths of the specimens ob-
tained in May ranged from 10mm to 55mm. Since
there is little information on initial growth of C.
schoenleinii, data obtained from other reef fishes
under captive rearing was used for comparison. The
daily growth rate from hatching to 10mm TL is
0.42mm/day and to 25.1mm TL, 0.46 mm/day in
Plectoropomus leopardus (Masuma et al., 1993).
Growth rates are 0.37mm/day to 11mm TL and
0.74mm/day to SOmm TL in Lethrinus nebulosus
(Tawada, 1988), 0.47 mm/day to 7.15mm TL and
0.62mm/day to 24.8mm TL in Siganus guttatus
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Fig. 5. a) Transitional gonad, scale bar=1mm, 54.5cm TL, July 18, 1988; b) PGC observed in transitional
gonad, scale bar=104m, 54.0cm TL, January 8, 1988; c) PGC observed in functional testis, scale bar=
104m, 53.7cm TL, March 20, 1989; d) transitional gonad with completely atrophied ovarian lamellae,
scale bar=1mm, 54.2cm TL, April 24, 1989; e) transitional ovary with some testicular tissue and residual
oocytes, scale bar=100um, 54.0cm TL, January 8, 1988; f) early stage of transitional ovary, scale bar=
50 um, 52.7cm TL, January 13, 1989. FOW—former ovarian wall; FOL—former ovarian lamellae; PGC—
primordial germ cell; CC—central cavity; Sc—spermatocyte; CNO—chromatin nucleolus oocyte.

(Tawada, 1986a), and 0.28 mm/day to 8 mm TL and
0.32mm/day to 19.4 mm TL in Acanthopagrus sivic-
olus (Tawada, 1986b). On the basis of growth rates
up to 10mm TL and 55mm TL in C. schoenleinii

Table 4. Correspondance of sexual type and body color

Body color Female Hermaphrodite Male
Initial 81 1 —
Transitional 1 4 4
Terminal — 1 13

being 0.4mm/day and 0.5mm/day, respectively,
25 days and 110 days would be necessary for growth
to those given lengths. Consequently, individuals of
55mm TL in May are likey to have spawned in
January.

The reproductive cycles of many labrid species
have been reported as exhibiting both lunar and tidal
cycles, for example, Thalassoma duperrey (Ross,
1983; Hoffman and Grau, 1989), Thalassoma cupido
(Moyer, 1974) and Coris dorsomaculata (Tribble,
1982), and others (Kuwamura, 1981). However,
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spawning of C. schoenleinii bears no relationship
with the lunar cycle, since the species spawns nearly
every day during the spawning period. With regard
to spawning time, the fact that all sampling was done
at night, at which time the hydrated ovaries in the
samples were mostly at the migratory nucleus and
pre-maturation stage, suggests the following result.
Hence, the later successive stages of maturation and
breeding are expected to occur in daytime. Many
labrid fishes, including C. schoenleinii are known to
be daytime spawners (Warner and Robertson, 1978;
Nakazono, 1979; Ross, 1983). However, the process
of oogenesis is very much longer in C. schoenleinii
than in the tidal spawner, T. duperrey. In the latter,
the process from the beginning of the hydrated stages
to spawning is completed in 6 hours, up to the time
of high tide (Hoffman and Grau, 1989). Oogenesis
in the maturation phase of C. schoenleinii instead
resembles that of Pagrus major (Matsuyama et al.,
1988). By comparison with T. duperrey, the speed of
oogenesis from pre-vitellogenetic oocytes to ripe egg
stage oocytes in C. schoenleinii appears to be ex-
tremely slow. In T. duperrey, pre-vitellogenetic oo-
cytes are released within 24 hours, passing through
the yolk accumulation and maturation processes
(Hoffman and Grau, 1989), whereas in C. schoenlei-
nii the process required approximately 10 days.

In C. schoenleinii, the GSI’s of females were nearly
ten times greater than those of male. In many labrids
(Robertson and Choat, 1974; Warner and Robert-
son, 1978; Dipper and Pullin, 1979) and scarids
(Choat and Robertson, 1975; Warner and Downs,
1977; Robertson and Warner, 1978;), the testicular
mass has been closely related to the mating system.
In most cases, the higher GSI, where the BW-GW
relationship of the male is nearly equal to that of the
female, leads to group spawning and the lower GSI
to pair spawning. In the case of C. schoenleinii,
therefore, it is likey that the species spawns in pairs.

Fundamental sexual transition of the gonads in the
Labridae involves in situ replacement, spermato-
genesis taking place in the ovarian lamellae and being
mixed with degenerating oocytes. This type of tran-
sition was categorized as “undelimited type 2” by
Sadovy and Shapiro (1987). However, some varia-
tions in cytological succession in the gonad may
occure. Bruslé (1987) reported the appearance of a
thread-like gonad resulting from the complete dis-
appearance of the ovarian lamellae during sexual
transition in Coris julis. Kobayashi and Suzuki
(1990) reported the existence of an “undelimited

type 17-like gonad as a variation in Cirrhilabrus
temmincki, most of the sexual transition being of the
“undelimited type 2” form in that species. Dipper
and Pullin (1979) reported chronological variations
in oocyte breakdown and spermatogenesis in the
ovarian lamellae in Labrus bergylta and L. ossifagus.
In C. schoenleinii, some variations were found, such
as a thread-like gonad resembling that reported by
Bruslé (1987), a gonad with an almost entire break-
down of oocytes with little male tissue, and a gonad
in which spermatogenesis progressed with numerous
residual oocytes. Such variations might be expected
to occur when one or other of either atrophication of
the ovarian lamellae by degeneration of oocytes or
hypertrophication of the lamellae by spermatogenesis
proceeds faster than usual.

In the course of sexual transition, primordial germ
cells, which proliferate by mitotic division (Bruslé,
1987), may play a particular role in cytological suc-
cession in the gonad. Accordingly, male germ cells
could proliferate both in PGC and during primary
spermatogonium stages. In the present study, nu-
merous PGC were observed during the earlier stage
of sexual transition, but were in low numbers in
active testes. The sexual transition of C. schoenleinii
appeared to take place as follows. At the onset of
sexual transition, simultaneous processes of both
atrophication of ovarian lamellae with an almost
entire breakdown of oocytes, and the emergence of
numerous PGC in the ovarian lamellae, occur. PGC
proliferate, forming the primary spermatogonium.
With the breakdown of all of the oocytes, the sexual
transition is completed, and spermatogenesis begins.

Sexual dichromatism is very common among
labrid and scarid fishes, although color changes of
labrid species do not always coincide with their sex
changes (Choat and Robertson, 1975; Roede, 1975;
Robertson and Warner, 1978). In Pseudolabrus cel-
idotus, the color change is slightly delayed until after
the sex change, especially when the latter occurred
prior to maturation (Jones, 1980). In Pimelomet-
opon pulchrum, 5-13% of males occurred in the
initial phase, despite being monandoric (Warner,
1975). On the other hand, Nakazono (1979) report-
ed color change and sexual transition to be essential-
ly simultaneous in five labrid species. In the case of
C. schoenleinii, an intermediate color phase female
and an initial phase hermaphrodite were obtained,
the remaining 102 individuals examined being sexu-
ally dichromatic. However, the two exceptions rep-
resented a rather low rate in comparison with other
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sexually dichromatic labrid species (Warner, 1975;
Jones, 1980).
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¥ B4 535 (Choerodon schoenleinii)y DEESPHAR MM %
B, 1986 E 4 A S 1990 F 6 A & TOMICHEERI
#EH 5 AF L7: 289 BOEARDREIR A G AIc B L 1.

HRERERIEE (GS]) & 12 AL SMEED 3, 4 Hic
E—7 2R BELL, TADS 11 HETEO LV THR
L1z, SPBEORBBRFEOHEEA 5 & 11 A o IFEERAHEH
L, BKHOREE2 AL 5SS BhFTEESVRAET
HBEL 7. BKAORERCHEIRE %2 - 1RO HBREH & H
SHEE L - EEDRRIRI 133 —H L, 2 A 14 H, 3 A 1.0H,
4 HIK 1.0, 5 Bic 1.2 BE > 72, GSI RUBBBBE DS,
BRI, BRER,roHESNTERNE2A» 58
TT, 3,4 AICROERICENT 3 LEL o0l RBEHET
AHEDLEI 24cm B TH - 71-.

AR SRR OMESREEIT . 289 ROEADTHE,
hofik, #izzheh 242, 13, 4RBEohi. 2KEH
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