CHAPTER IV

RESULTS
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Figure 3. Proportion of female to male shorthead anchovy sampled in 1995
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2. Batch Fecundity

Batch fecundity was estimated from 155 mature females of total lengths
ranging from 5.4 to 9.2 cm. Any lobe or any portion within lobe did not affected the

estimation of batch fecundity (P> 0.05). The number varied from 101 to 4,606

yolked oocytes per fish. As the p ) ’ a scattered unevenly (Figure 4), total
intos ith m interval before fecundity was
o —
calculated for each clas he ‘:.,_H‘: p was expressed as
log F =209 'log , P<0.001)

where F is batch § tof 0.5 cm length class
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Figure 4. Scatter diagram showing the relationship between total length and batch

fecundity of shorthead anchovy
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3. Gonadosomatic Index

For all sampling periods, gonadosomatic index of female E. heteroloba
of mean total lengths ranging from 6.5 to 8.5 cm were 0.87- 4.16. Those of males of
total lengths ranging from 5.8 - 8.3 cm were 1.52 - 5.72. GSI for both sexes showed a

considerably lower than that of males
& development coincided with that

of testis development. GS S o high atuthe beginning of the year from

similar trend, although the indgx
(Figure 5). This indicated
January to April following \' 0 ptember then increased again
tely high values. Fluctuation

from late September to t}

was found within each
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Figure 5. Female and male gonadosomatic indice of shorthead anchovy during 1995
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4. Gonad Development

Macroscopic examination of maturity stages indicated that high
proportion of mature fish was obtained during late October to early March which
corresponded to the Northeast Monsoon period in this area. Males were found to be
more mature than females; ho W pic results showed same trends of
maturity in females and m e 6). iation of mature fish seemed to
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ales (Figures'7& 8)
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Figure 6. Percent of mature female and male shorthea anchovy sampled during 1995
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1 Examination
1. Stages of Oocyte Development

The oocyte development of E. heteroloba were classified
‘ Wacroscopic classification: immature,
. A Q@ept ripe oocytes were found in

of E. heteroloba were as

histologically into 4 stages relate
developing, mature, and ri

this study. The chara

followed:
j I |
ere in perinucleolar stage. Cytoplasm
was seen as narrow and st % sophilic zone which stained well with
haematoxylin yé weakly basophilic nucleus. "Obcytes in early perinucleolar
V.
stage were small and rather rc iparatively large nucleus contained

U

several nucleoli located periphery. Late perinucleolar oocytes were more ovoid and

the nucleoli be@nu&;gl nﬂmcEWeﬂ:ﬂlﬂ P“illicular epithelium was
T RRTASII I A Y

1.2 Developing Oocytes (Figure 10)

These oocytes were in the primary yolk vesicle stage,

characterized by the formation and accumulation of yolk. The cytoplasm lost some of
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its basophilic property. The innermost zone was still more compact and more
basophilic stained, while zone of small protein yolk vesicles appeared in the outer
cortex. Oil globules were accumulated periphery. They appeared in empty vacuoles
due to their dissolution during histological process. The outline of the nucleus

became irregular and the flatten nucleoi were in close contact with cytoplasm. Zona

radiata developed between cyt , stained pink layer in the section.

Oocytes aerglid the laieyolk vesi stage. Zona radiata was clearly

visible and almost all g¥to acidophilic lipid yolk vesicles,

stained pink colour. The ¢ ium was more prominent. Nucleus

appeared roughened and indisfinet- - On small part of the original compact

cytoplasm remained.
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n: nucleus, nl: nucleolus, cy: cytoplasm, fl: follicular cell

EP: early perinucleolar stage oocyte, LP: late perinucleolar stage oocyte
(Buffered Formalin; Haematoxylin and Eosin)

Bar scale: A =100 pm, B =20 um
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n: nucleus, og: oil globules, by: basophilic yolk vesicles, zr: zonar radiata,
fl: follicular cell
(Buffered Formalin; Haematoxylin and Eosin)

Bar scale: A =100 pm, B =50 pm
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Figure 11. Mature oocytes in the ovarian sections of E. heteroloba
n: nucleus, ay: acidophilic yolk vesicles, zr: zonar radiata, fl: follicular cell

(Buffered Formalin; Haematoxylin and Eosin)

Bar scale: A =100 pm, B =50 um
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2. Inci f Postovul icl

Postovulatory follicles (Figure 12) commonly found in the mature ovaries
of E. heteroloba were new postovulatory follicles as described for northern anchovy

by Hunter and Macewicz (1985). They were irregular in shape with an irregular

lumen. The granulosa epitheli /> umnar or cuboidal with prominent

nuclei and slightly hypertrophy-e ip énen. The nucleus of granulosa

cells located at either ﬂ( base of the cell. The underlying thecal cells

appeared loosely attach nlosa’ cell la er. . Postovulatory follicles were

found scattering in the i ) e \ lowever, no fully spent ovary

yur ‘ 3) were characterized by

proliferation of gran sa folhcular cells and brokerf' down zonar radiata. Yolk

vesicles and nﬂ uﬁ!}% E}Aﬁtﬁj %%’}ﬁ&jcommonly during the

sampling perlods with high number around late April to early August (Figure 14).

ARIANN I UAIINEIRE
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Fig:re 12. Postovulatory follicles in the ovarian sections of E. heteroloba
n: nucleus of follicular cell, fl: follicular cell, lu: lumen, th: thecal cell
(Buffered Formalin; Haematoxylin and Eosin)

Bar scale: A =100 um, B = 50 um
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ay: acidophilic yolk vesicles, zr: zonar radiata, fl: follicular cell
(Buffered Formalin; Haematoxylin and Eosin)

Bar scale: A =100 pm, B =50 um
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All stages exgept ripe oocytes were found in the ovaries of E. heteroloba

=3 L.
in all samplingﬂru%llanmxg%ngeﬂel}fs] ‘rimerous in all ovaries.
They occupied, 3‘2-70 % ‘of oocytes‘ in each section. Devgl(])piﬂg' oocytes scattered
with theﬂoﬁ&ﬁfﬂzn‘gogycﬂsmggaeuaﬂ Man@e c‘é!:ytes comprised
20-37 % of oocytes at the beginning and the end of the year, and 15-20 % with some
low peaks from late March to October reaching a minimum of 8 % in early June.
Proportion of each oocyte stage was summarized in Figure 15. Microscopic

appearance of ovarian sections in each spawning peak were shown in Figure 16.
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Figure 16. The ovarian sections of E. heteroloba in low spawning peak showing the
dominance of immature and developing oocytes (A), and in high

spawning peak showing the dominance of mature oocytes (B)

(Buffered Formalin; Haematoxylin and Eosin)

Bar scale: = 100 um
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5. Oocyte Size-Frequency Distribution

Oocyte size-frequency distribution of E. heteroloba in each month
(Figure 17) had no separated mode showing asynchronous developing of oocytes.

This pattern indicated the continuous spawning in this species.

ere present in the ovaries of
lous recruitment of primary
~oocytes into the adv. ip€ ovaries: \ct ated oocytes were not found,

at ion as they were regarded as the

reserved stock of oocytes co sty found im all ovaries of the fish.

Data on ramfall and temperature in Rayong area obtained from Rayong

Meteorological ﬂa%ﬂeﬁ;] 'ﬂuﬂ ﬂmm‘ﬁf the fish, males and

females comblned (Figure 19). Peréent of maturesfish was inve lﬁcox‘related with
e A RS LA TE IR

to affect spawning activity in this anchovy as more mature females occurred in dry

all were thought

season, the period of Northeast Monsoon, and low numbers occurred in the remaining

period with some small peaks along with the fluctuation of rainfall.
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Figure 17. Oocyte size-frequency distributions in the ovaries of shorthead anchovy
during 1995 showing total size frequency (bars) and expected stage
frequency (lines): immature, developing, and mature stages
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Figure18. Oocyte stage-frequency distributions in the ovaries of shorthead anchovy
during 1995 showing frequency of developing stage (empty bars) and
mature stage (filled bars)



57

Binjews

&Y

—

—
7 =

i

ire female 7

M

¢

o

o

ANUNINYINS

fug
AR1a4F

@fuum

3

Month

Figure 19. Variations of mature female and male shorthead anchovy (A), annual

rainfall (B), and annual temperature (C) at Rayong in 1995
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