CHAPTER 3
RESULTS
| A Rhizostome Scyphozoans Diversity

After 13 months of field samplings in near shore water along the coasts of

Chonburi, south of the Bangpakong River’s mouth and Phetchaburi, near Baan Laem,

Were identified.

Phylum Cnidarig=

Provinces, a total of 6 species of

e ——

brella muscles arranged

s many radial canals as

Cassiopea androme ;
cﬁdromeda commonly known

as the upside-down Jellytjsh 1s essentlally smooth Its contour is not interrupted by

any protubera Wﬂaxy' ﬂﬁe is usually brown in
color, sometime§] with white dots. Preserved spec1mens lack whites spots and are
usually. *'% oxanthellae in
the tlssa ﬁwﬁ“mﬁmgm th arms, with

lateral branches, are held sideways. Filamentous tentacles are present along the

External Characteristi

mouth arms and are especially numerous around the mouth. C. andromeda is very
similar to a related species, Cassiopea ornata. According to Cornelius (1995), these
two species are distinguished from each other by the mouth arms, which appear
relatively broader in C. andromeda.

Distribution: Chon Buri and Phetchaburi.

Size Range: 1-26 cm.
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D. E.
Figure 12. Cassiopea andromeda; (A&B) preserved specimens, (C) fresh specimens,

(D) smooth bell surface x 6.6, and (E) mouth arms with filaments x 2.2

(arrow).
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Family Catostylidae: Without scapulae, 16 radial
canals, mouth arms are pyramidal, 8 rhopalar radial
canals, 8 interrhopalar canals (Cornelius, 1995).

Acromitus flagellatus (Maas, 1903)

Acromitus hardenbergi

Catostylus townsendi Mayer, 1915

Acromitus flagellatus (Figure 13)

External Characteristics: The exum: V of A. flagellatus is smooth and pale
in color. The bell appears 1o t ispherical, usually with wrinkles in
preserved specimens. U@s mw under the stereomicroscope,
bell surface appears finely grafiuldicd: | The my s hang down, without lateral

the mouth. The mouth arma$ y are broad, tapering distally, have terminal whip-

like clubs. The outlin

pyramidal, sometimes with

Acromitus hardenbf:gi (Figu;é |
External Characteristies: The external characteristi A hardenbergi are eminently
resembling those of A clla Erface of A. hardenbergi is
smooth and pale in colcl)f. The bell 1s rounded and the mouth arms hang down,

— aﬁ.ﬁ fj'wﬁﬁ‘:ﬁ %’fw ﬁﬂﬂ puth s, which ar

broad, taperingqdistally, and conical in shape. owever, A. hardenbergi is

T T T T I g e e

Distribution: Chon Buri and Phetchaburi.
Size Range: 2 — 14 cm.

Catostylus townsendi (Figure 15)
External Characteristics: The exumbrella surface is smooth and creamy white in
color. Some specimens have reddish brown or pale brown patches on the exumbrella

surface. The shape of the bell is roughly hemispherical. The length of the mouth
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.- t' ) Dn
Figure 13, Acxormtw ﬂagellarus (A) fresh specnmem, @) smoottr bell surface x 6.6,

9 (C) preserved specnmen w1th terminal ﬁlaments (arrow) and (D) mouth

arm with terminal filament x 2.2 (arrow).
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Figure 14. Acromitus hardenbergi, () preserved specimen, (B) smooth bell surface
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Figure 15. Catostylus townsendi, (K) preserved specimen, (B) smooth bell surface x
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arms is approximately equal or shorter than the bell diameter. Mouth arms hang
down, without terminal filaments and without filaments along the sides.

Distribution: Phetchaburi.

Size Range: 3 — 12 cm.

Family Lobonematidae: Without scapulae, 16-32
radial canals, mouth arms with openings in the
membranes, elongated marginal lappets which look like
s, 1995).

thu Mayer, 1910

0
-

-

Lobonema smithii (Flgy /

External Characteristics: a surface smithii s certainly not smooth.

Fresh specimens are

tubular in shape. Margi arous cll are long and not to be confused

¢a Family Rbhi ostomatldae With scapulae, without

ﬂ 0 EJ qpﬂlﬁ ﬂﬁ bbb e Bjium with @ complex

canal system proxxmal portion of mouth arms are
lius, 1995).
AR AN TR

Rhopilema hispidum (Figure 17)

External Characteristics: The exumbrella surface of R. hispidum, white in color, is
distinctly granulated and rough to touch. Fine granulation is present allover the bell
surface. The shape of the fleshy bell is somewhat hemispherical, sometimes with tiny
brownish dots. Mouth arms are with scapulae and numerous filaments along the

sides. Most specimens found are usually larger than 15 cm in bell diameter.



Distribution: Chon Buri and Phetchaburi.
Size Range: 15 — 54 cm.
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ARIAATAUNNIINGIAY

40



41

Figure 16. Lobonema smithii, (A) preserved specimen, (B) protuberances on bell

surface or papillae x 2.2 (arrow), (C) fresh specimen, and (D) marginal
lappets (arrow).
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Figure 17. Rhgpilema hispidum; (A) fresh specimen with scapulae (arrow), (B)

U RCAURIUE Y led (11 At



43

1L Abundance of Rhizostome Scyphozoans

At Chon Buri Province, rhizomedusae occurred in highest abundance (> 23
individuals - 10* m®) during the month of March 2000. Relatively smaller number of
rhizostome specimens (< 3 individuals - 10* m™) were found in January, February, May,
and October 2000. No rhizostome specimens were found in other months. In
comparison, the highest abundance at Phetchaburi Province occurred during the month of
November 2000 (> 300 individuals - 10* ;! ), In addition, more than 25 individuals - 10*

m™ of specimens were obtained i

”x"\.,;\'-." 000. No rhizomedusae were found
during the months of March ane "-'-«I} e’ 3 'Interestingly, the abundance of

medusae was more than 10 times higher in magnitude at Phetchaburi Province compared

to Chon Buri Province (Figurg
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Figure 18. Abundance of rhizomedusae at (A) Chon Buri and (B) Phetchaburi Provinces
from December 1999 to December 2000.



During the month of March, with the highest abundance of rhizomedusae
observed at Chon Buri Province, the dominant species was Acromitus flagellatus, which
was also a dominant species at Phetchaburi. Noticeably, at Chon Buri Province,
Cassiopea andromeda was the most encountered species and was found in 5 months out
of the 13-months sampling period. Both A. flagellatus and C. andromeda was the most
encountered species at Phetchaburi Province and were predominantly found in 8 months
out of the 13-months sampling period. In term of the number of species found at each

sampling area, Phetchaburi Province a ed to have a relatively higher number of

species of rhizomedusae, 6 s ition to cubomedusae and other

scyphomedusae. There were ¢ from the Chon Buri Province

. J J . .
excluding Rhopilema hisw Va ide the usual sampling area.
Highest species diversity _ in March 2 or Chon Buri Province and June

Table 6. Species, fre " ofcurreng ’;Jl mun d minimum abundance of

: )
rhizomedusae .ﬁ@" Phetc --‘-‘ pvinces. (*economic species,

Phetchaburi
Species Months Max. Min.
Cassiopea andromeda Dec’99, Jan’00, Jun’00 | Feb’00,
i Jul’00
L | Jun’'00,Jul’00,
| Aqﬁ)o, Dec’00
Acromitus flagellatus | Feb’00, lP/lar 00, Mar’00 LEeb’OO Jan’00, Apr’00, Nov’00 | Jan’00,

AEEdnpningIog |
- Nov 00, Dec’ 0&‘,

Acromimshae ! ﬂﬁ, ﬁ)’ﬁ) Xﬂ(ﬁb a ’5@ Y;l w{@ E Oct’OO Jan 00,
| un’00, Aug’00,

q Dec’00
Oct’00, Nov’00,
Dec’00

Catostylus townsendi - - - Jan’00, Feb’00, Aug’00 | Feb’00
Apr’00, May’00,
Jun’00, Aug’00

Lobonema smithii * - - - Jun’00, Jul’00 Jul’00 Jun’00

Rhopilema hispidum * | Aug’00** - - Jul’00 - -
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Table 7. Species and abundance of scyphomedusae obtained from 3 sampling transects
at Chon Buri Province from December 1999 to December 2000. (Unit:

individuals - 10* m™

Date Line 1 Line 2 Line 3
Species Abun. Species Abun. Species Abun.
12-21-99 |No jellyfish No Jellyfish No jellyfish
01-22-00 |Cassiopea andromeda 0.26|Cassiopea andromeda 0.88|Cassiopea andromeda 0.34
» Unknown 0.29
02-19-00 |Cassiopea andromeda 0.58 Acr agellatus 0.54|Cassiopea andromeda 0.96
03-21-00 |Acromitus flagellatus 16.1 x 29.97\Acromitus flagellatus t 1 O iy
Acromitus hardenbergi * itus 5.66|Acromitus hardenbergi 0.29
Cassiopea andromeda 028|Ca szopll 1.13|Cassiopea andromeda 2.29
Unknown 0 56l ,d knows +2.26|0Other (Cubozoa) 0.57
04-22-00 |No jellyfish ﬂ ‘, /J’ ﬂﬁm No jellyfish
05-14-00 |Acromitus flagellatus .13|Acromitus flagellatus 2.63
Unknown Acromitus hardenbergi 0.58
Cassiopea andromeda 0.29
Unknown 117
06-15-00 |No jellyfish No jellyfish
07-15-00 |No jellyfish No jellyfish
08-18-00 |No jellyfish No jellyfish
09-16-00 |No jellyfish No jellyfish
10-17-00 |No jellyfish L Vs Cassiopea andromeda 0.20
11-11-00 {No jellyfish I ! c 1 No jellyfish
12-15-00 |No jellyfish "E & No jellyfish
53 -

Table 8. Species and abundanee of scyphomedusae obtained from 3 sampling transects

at Phet(ﬂbu Er})’a %ﬂ?ﬁé‘ ﬂﬂ ﬁ ﬁcember 2000. (Unit:

md1v1duaih| 10*m™

= AR NN

q Species Abun. pecies Abun. pecles Abun.

12-22-99 |Cassiopea andromeda 0.36|Cassiopea andromeda 2.54|Cassiopea andromeda 2.04
01-24-00 |Acromitus flagellatus 0.75|Acromitus flagellatus 0.52|Acromitus flagellatus 0.62
Cassiopea andromeda 0.38|Acromitus hardenbergi 1.03(Cassiopea andromeda 9.26
Catostylus townsendi 0.75|Cassiopea andromeda 1.55|Other (Semeostomeae) 0.62

02-20-00 |No jellyfish Cassiopea andromeda 0.61|Other (Semeostomeae) 1.16

Catostylus townsendi 0.61
03-22-00 |No jellyfish No jellyfish Other (Semeostomeae) 0.56
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Table 8. (Cont.) Species and abundance of scyphomedusae obtained from 3 sampling

transects at Phetchaburi Province from December 1999 to December

2000. (Unit: individuals - 10* m™)
Date Line 1 Line 2 Line 3
Species Abun. Species Abun Species Abun.

04-23-00 |Acromitus flagellatus 4.09|Acromitus flagellatus 0.46|Acromitus flagellatus 3.95
Acromitus hardenbergi 0.68|Acromitus hardenbergi 0.92|Acromitus herdenbergi 0.49
Cassiopea andromeda 2.73|Cassiopea andromeda 4.14|Cassiopea andromeda 0.49
Catostylus townsendi 1.36|Other (Semeostomeae) 0.92|Catostylus townsendi 0.99
Unknown 2.04 Uy 0.92|Unknown 1.98

05-15-00 |Acromitus flagellatus 0.6 "r;;;“" flage liats 1.96|Other (Cubozoa) 1.89
Other (Semeostomeae) h_:.:" s towhseddi 1.31|Other (Semeostomeae) 15.78

_
Unknown

06-14-00 |Acromitus flagellatus Acromitus flagellatus 7.65
Acromitus hardenbergi 1.28|Acromitus hardenbergi 2.04
Cassiopea andromede Cassiopea andromeda 3.57

Catostylus townsendi 1.02
Lobonema smithii 0.51
4

07-14-00 |Cassiopea andromeda 9.43|Lobonema smithii 13.77
Lobonema smithii
Other (Aurelia aurita)

08-16-00 |Acromitus ﬂagellgﬁs Acromitus flagellatus 4.88
Acromitus harden % Acromitus hardenbergi 0.89
Cassiopea andromeﬁ N Cassiopea andromeda 3.10
Catostylus townsen Catostylus townsendi 5.32
Unknown f 73 s LA e JUnknown 0.44

09-17-00 |{No jellygsﬂ—ﬂﬁ r  Jellyfis l o jellyfish

10-18-00 Acromitusﬁlkellatus 5.84 Acgpmilus flagellatus 42.36|Acromitus flagellatus 23.26

j ergi : i ﬁ j 6 ﬁﬁ’z hardenbergi 8.79
SRTH STy |
11-12-00 |Acromitus flagellatus 139.20|Acromitus flagellatus 114.49|Acromitus flagellatus 646.65
Acromitus hardenbergi 4.73

Unknown 2.03

12-16-00 |Acromitus flagellatus 1.45|Acromtius flagellatus 1.09|Acromitus flagellatus 2.68
Acromitus hardenbergi 0.73|Cassiopea andromeda 0.73|Cassiopea andromeda 0.38
Cassiopea andromeda 0.36 Unknown 0.38
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The average weight of each species of rhizomedusae obtained from each month,
from December 1999 to December 2000 at Chon Buri Province, appeared to be related to
the abundance with the exception of Cassiopea andromeda (Figure 19). C. andromeda
was found in highest abundance (> 1 individuals - 10 m™) during March 2000. However,
the highest weight of C. andromeda (> 106 g) was observed in January 2000 due to the
fact that most specimens were relatively larger, with the largest specimen measured 15
cm in diameter, compared to other months (Figure 19A). The highest abundance and
weight of both Acromitus flagellatus and
2000 (Figure 19B and C).

T} mitus hardenbergi were observed in March

At Phetchaburi Provin€e, the highest abuw andromeda was observed in
June 2000 (> 9 individuals - 10° / 7' th \ ntra hlghest weight observed was
in April 2000 (Figure 20A)
Phetchaburi Province were 1n_gorgels A. h. &ac ot the highest abundance (>

300 individuals - 10* m™a ight (7 75,000 g) was observed in November 2000

ight of 4. flagellatus found at

(Figure 20B). A similar trend bserved for t 81y ywnsendi, Lobonema smithii,
and Rhopilema hispidum, whe ) - and weight were observed in the
dance of A. hardenbergi was

' m”) while the highest weight of

same month (Figure 20D, E,
observed in October 2000 (> 5.

rhizomedusae was observed 200

B [y
ﬂ‘lJﬂ’Wlﬂ'ﬂﬁWﬂ’]ﬂ‘i
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Figure 19. Abundance and average weight of (A) Cassiopea andromeda, (B) Acromitus

flagellatus, (C) Acromitus hardenbergi, and (D) Rhopilema hispidum (extra

sampling) at Chon Buri Province from December 1999 to December 2000.
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Figure 20. Abundance and average weight of (A) Cassiopea andromeda, (B) Acromitus
flagellatus, (C) Acromitus hardenbergi, (D) Catostylus townsendi, (E)
Lobonema smithii, and (F) Rhopilema hispidum at Phetchaburi Province from

December 1999 to December 2000.
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Figure 20. (Cont.) Abundance and average weight of (A) Cassiopea andromeda, (B)
Acromitus flagellatus, (C) Acromitus hardenbergi, (D) Catostylus
townsendi, (E) Lobonema smithii, and (F) Rhopilema hispidum at
Phetchaburi Province from December 1999 to December 2000.
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At the beginning of the sampling period, specimens obtained from Chon Buri
Province were predominantly Cassiopea andromeda. By February 2000, Acromitus
flagellatus began to appear and became dominant with small-size individuals in March
and May 2000. In addition, A. hardenbergi of wide size range was also found. However,
by October 2000, C. andromeda was the only species obtained from sampling (Figure
21). In August 2000, extra sampling was conducted outside the usual sampling area and

the only species found was Rhopilema hispidum.

January 2000 Feb | March 2000

rigwre 21 .,m AN, EJ W Hmﬁ nm A e o

December 1999 to December 2000.

At Phetchaburi Province, in December 1999, the only species obtained from
sampling was Cassiopea andromeda, which was also the predominating species in
January 2000. In addition to C. andromeda, Acromitus flagellatus, A. hardenbergi, and
Catostylus townsendi were also found in January 2000, but not in February 2000. This is
perhaps due to the different reproduction period, which will be discussed in the following
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section. In February 2000, C. andromeda and C. townsendi were found in equal
abundance. The predominating species in April, May, and June 2000 was A. flagellatus.
Lobonema smithii was first obtained in June 2000 and became the species dominated the
jellyfish abundance in July 2000. Acromitus flagellatus was the predominating species
for the rest of the sampling period; August, October, November, and December 2000

(Figure 22).

December 1999 January 2000 February 2000 April 2000

May 2000 July 2000

August 2000 November 2000

O Acromitus flagellatus O Acromitus hardenbergi

Cassiopea andromeda @ Catostylus townsendi

Lobonema smithii O Rhopilema hispidum

Figure 22. Monthly variation in species abundance at Phetchaburi Province from
December 1999 to December 2000.
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1I1. Size Distribution

In January 2000, at Chon Buri Province, Cassiopea andromeda specimens
obtained were in various sizes ranging from 5 to 15 cm. Large specimens were not found
in February 2000. Instead, relatively smaller sizes (1-7 cm) appeared in February and
March 2000 (Figure 23). The majority of C. andromeda obtained from Phetchaburi
Province in December 1999 was between 1-7 cm. In January 2000, the variation in sizes
ranged from 1 to 19 cm, which was predominated by sizes smaller than 7 cm. Only few

small-size specimens were found in By April 2000, larger specimens of

ting smaller sizes. In June 2000,

J
found were in medium size

1 \e\not found for the rest of the

speeimens of approximately 14 cm in

up to 25 cm were obtained in a {
extremely small and large w
range (4-16 cm). Specimens .
sampling period except in

diameter were found (Fi

found in February 2000. Ther fhe ize of obtai cimens shifted to smaller size
classes in March 2000 (2-13 ¢ g1V ¢ em) (Figure 25). In contrast, at
Phetchaburi Province, most of the s‘r

e e
(2-8 cm) compared to tlﬁe found mT'ébnﬁry honBuri Province. Relatively

had shifted to larger size c@se's exﬂvere rarely found in August
and October 2000. Instead the majority of %01mens obtained were in smaller size

classes (2-9 cm). ﬂ uﬁbﬂaﬂ%mw ﬁ}fﬁpemmens found were

between 4-16 cm. However, 9-13 cm specnmens were obtamed n relatlvely large number

R AINIUNRIINYIAY

Acromztus hardenbergi was found only in two months, March and May 2000, in
Chon Buri Province. In March 2000, specimens were relatively small in size (2-8 cm)
compared to May 2000 where relatively larger specimens (9-10 cm) were found (Figure
27). At Phetchaburi Province, the size classes of A. hardenbergi shifted throughout the
sampling period. In January 2000, obtained specimens were relatively small (2-4 cm).

The size classes increased to 7-11 cm in April and to relatively larger sizes (9-14 cm) in



55

2000

Janua

020 -

L 8

=4

- ~

i

- =
T . T i T r _ - . .
2 5 8 & &8 § 8§ £ = 3
o < =] =3 o o P = = 3

(cwr,01/puy Bay) 2ourpunqy (01 7puT Ray) souspunqy

(e 0 1/pug Bay) 2douTpUnqy

A

> & s s
o = [ {—~]

S o

(e, 1/puj “3ay) 2duvpunq Y

October 2000

o

|

0'61-1'81

0°LI-1'91

osi-1'vl

0€r-1el

oLt-rot

06-1'8

0L-19

0s-T'¥

0E 1T

| 0T-T0

Size Class (cm)

Figure 23. Size class distribution for Cassiopea andromeda at Chon Buri Province from

December 1999 to December 2000.



56

3 e [ =
S H F
H .- [ 3 [ 06e-1'8e
N s FOS
L Lz-1'9
3 m , 2 0LT-1'9C
- L m 05T
[ r 01T
[ L
[ 012-1°02
L 0'61-1'81 \m: ﬂ
C [ocr-r91 3 :
. 2 p
osrin & &
oo |
0€1-1'21 mm qﬂ ﬁl
[ 011101 ﬂ
———— . w ﬁl
vy (=] wy (=] Da) (=3 (=3
4 § = = o 92 * u
© © © © o o =) qd m
a M o [
m 3 m ﬂ u ?.ﬂ._.ﬁ
= —
2 -1 H H o 0'LT-1'92
L] L
m k 0'ST1'42
L ﬂ ﬁ_ 0'€T-1'2T
[ ﬂqo [ 012102
L e ae
L L™ ﬂ L0618
C H— q 0L T
i u e 0'ST-1'41
[ oy 0'¢1-1'CI
i " — 1 0'T1-1°01

remann s

TR R RO TR A RESIRTR

) RSN AR NP A
PSRBTV R SR GIRRRG

o e ¢

T T e T — T T r ¥ T t r T
o o o o o o e} o ) =) v =3 o o =3 =3 = =] =3
e ® v ¥ q < ) N - - = < < * o - N < ) S !
Ll = o o =] o o o o =1 o =) — o (= o < = ] N =

(cw ;0 1/pu] “Bay) 2duEpUNqy (et 0 1/°puy “BaY) duEpPINq Y (¢ 0 [/pu] "BAY) Rdurpunqy (¢ 0 1/puj "8ay) 2duEpUNqY (g ;0 1/°pu] "3aY) duUTPUNG Y

Size Class (cm)

Figure 24. Size class distribution of Cassiopea andromeda at Phetchaburi Province from
December 1999 to December 2000.



5 :
&
5
.8
E
~
ERN
: &
3 s
o~
: s 0= o
§C =
i = o ™
i ¥
i Ww C
l k. m =
: 3 pr 4
H < _..m
I B
i 8 re
, A —
e o
(cur ,07/pu] “8ay) duepUnqy (cur,01/puy “8ay) duEpUngy (s 0 1/'pu *8AY) 2d2uEpUNq Y ..m w a
sET O
g § =
[ ila
vi 3
o
¥
&
3



58

2 2
g i g -
~ N ~ 061-1'81
i £ i
=) T 9 o
z 5 0LI-1'91
z
=
L ] 0'ST-T'1
| e 0EL-TT] -
0 £
: 9
o
5
&
73

] o'L-19
0s-T'v

i,

| 0'61-181

|
0Lt

| 0SI-T'#1

KX %4

L otr-Tor

T  Ea

- —— —_— ———— —— e . : - SR : =
vy (=3 v (=] v =3 =4 =3 =3 =3 (=3 (=3 (=] (=3 v S vy (=] wv (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
8§ a8 =~ = o 23 E e v ¥ITAaq 23 4 § =~ = o & & § 8 8 & & 3
(=] (=] (=} (=] (=3 =3 (=] =] =] =] (=] (=} (-] (=3 (=] (=] (=] < [~} =] w - [2e} o~ —_ (=] (o]

(cur 40 1/°pu] “8ay) 2ouEpUnqy (W ,01/'PUJ BAY) ULPUNQY  (ur,o1/puy ‘Bay) 2douepunqy (cu ,Q1/Pu] ‘8A V) 2ouepunq y (1,0 T/pu] “8aY) 2duepunq y

Size Class (cm)

Figure 26. Size class distribution of Acromitus flagellatus at Phetchaburi Province from
December 1999 to December 2000.
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June 2000. Smaller specimens (2-7 cm) were obtained again in August and October
2000. By November and December 2000, there was an increase in diameter of specimens

to larger size classes (8-12 cm) (Figure 28).

Catostylus townsendi, only found in Phetchaburi Province, established a shift in
size classes throughout the sampling period. In January and February 2000, sizes of
specimens were between 4-8 cm in diameter. Sizes had increased to larger size classes

sizes disappeared in June 2000 and only

(7-12 cm) in April and May 2000. Medi
W , in August 2000, specimens that

larger sizes (10-12 cm) were obtai
were found displayed a wide r. 3 llest specimens found in August
2000 were approximately _argest found were 10 cm in
diameter. However, the majori n this mouth were between 4-6

cm (Figure 29).

Lobonema smithii Spee % also fo y in Phetchaburi Province,
Vi onths, specimens that were
‘tively larger sizes (28-53 cm)
by July 2000, which coincided vih ’_; 1o scason. The majority of the

sampling area. Howeverw vas coﬁucted south of the regular

sampling area in August 20‘905. and specimenstv'vere obtained. R hispidum that were

obtained from thisﬂawft}%ﬂ %@ﬂﬂn&j &}ﬁﬁ Specimens that were

30 cm in diameter wére found in hlghest abundant whlle the second most abundant were

specimens m m m iE ﬁﬁm Province, R.
htvpzdum v:i n(jz MC EJameter (Figure
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Figure 28. Size class distribution of Acromitus hardenbergi at Phetchaburi Province
from December 1999 to December 2000.
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IV. Gonads

f rhizomedusae suggested that
§ (Figure 31-36). This can be

Table 9. Sexual matur. n S sdusae obtained from this study.
e

Vak R )

Cassiopea and ':'? meda

20|
;-

Acromitus ﬂagellgtus 8, 14
woenfi AP 217 TIPS
Catostylys townsendi
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In Cassiopea andromeda (Figure 33), sexual maturation was not observed in
small-size individuals of 1-10 cm (Figure 33A-F). However, at the size of approximately
15 cm, oocytes, testes, and sperms were observed (Figure 33G, H, and I). The blastula
stage was observed in specimens the size of approximately 18 cm (Figure 33J),
suggesting internal fertilization. The second sexual maturation was observed in

specimens that were larger than 20 cm (Figure 33K and L).

K). In contrast, the oocytes

approximately 7 cm, indicati

In Catostylus towns xual maturati bserved at the size of 6 cm
(Figure 36A). Thereafter, : - observed indicating that the fertilization
occurred internally (Figure 3 d The'second sexual maturation was observed
in samples obtained from speci | i an 12 cm in diameter (Figure 36E).

Since specimens of Lobonen xErzthu* thopilema hispidum obtained from the
field were large specunens sexual@m
In L. smithii and R. hispichum, oocytes

n" 7’ 1y
y

bse rved in the smallest size obtained.

were observed in spec _i ¢ens larger than 24 cm and

j
ﬂ‘iJEJ’JWﬂWﬁ'Wﬂ']ﬂ‘i

9 ‘W'Iﬂ\ﬂﬂim URIAINYIAY

15 cm in diameter, respe




J.

L.

¢ % @/
Figure 33. Genalldey dpppe brTiiontd dndropedad (A} 5 e @) 3 em, (©) 4
cnd) (D) 7 cm, (E) 8.5 cm, (F) 10.5 cm, (G) 15 cm, (H) 15 cm

(spermatocytes), (I) 15 cm (sperms), (J) 18 cm, (K) 21 cm (sperms), and (L)
26 cm in diameter.
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Figure 36. Gonad develop : f; qst:yfus,-,townsendi' (A) 6 cm, (B) 8 cm, (C) 8.5
cm, (D) 10 cm,

B_:
Figure 37. Gonad development of Lobonema smithii, (A) 24 cm and (B) 33 cm in

d‘“"ﬁﬂﬂﬂ)ﬂﬁlﬂiwmﬂﬁ

A. B. C.

Figure 38. Gonad development of Rhopilema hispidum; (A) 15.5 cm, (B) 37 cm, and

(C) 46 cm (sperms) in diameter.
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V. Environmental Parameters

The average salinity at Chon Buri Province fluctuated severely through out the
sampling period. The highest average salinity was observed in February (31.5 + 0.1 psu)
and the lowest was observed in June (0.3 + 0.0 psu). At Phetchaburi Province, on the
other hand, the highest value was observed in March (32.2 + 0.1 psu) and the lowest in
October 2000 (19.9 £ 0.9 psu) (Figure 39).
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.
i) ,‘ Province from December

Iy
- avmgﬂ,w T804 3R 84 4 Sl Gerios. At Chon bur

Province, the highe$t value was observg,d in December (831 0. OSUnd the lowest in
SR LA IO L2 G LA CRALO M1 p
(8.59 £ 0.08)land the lowest value was observed in December 2000 (7.52 £ 0.09) (Figure
40).

Figure 39. Average salin:
1999 to Decegaer 000.
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Evidently, the values for d ntration varied throughout the

sampling period. For both C Pr vices, the lowest values were
0.15 mg/1 for Chon Buri Province and
262 + 0.18 mg/l for Phetchab iE?;:e;'i:::tl figure 41). Comparatively, average

lowest values were obsctved in the W Ber 2000 for both locations. The

highest values were obseEed n roance (31.6 £ 0.1 °C) and in
August for Phetchaburi Provinge (31.6 + 0.4 °C) (Figure 42).
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observed in September. These ¥a

temperature at both 10'0 wut.the sampling period. The
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At Chon Buri Province, the highest zooplankton concentration occurred during the
months of November 2000 (716,569 individuals - 10> m™), where the major fraction of
zooplankton were copepods, while the lowest concentration was observed October 2000
(71,703 individuals - 10> m™) (Figure 43A). In comparison, at Phetchaburi Province, the
highest concentration was observed during October 2000 (2,734,438 individuals - 10> m?),
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where the majority of the zooplankton were decapod larvae and copepods. The lowest
concentration was observed during September 2000 (80,781 individuals - 10* m™) (Figure
43B).

e 80E+05 |
£
o 70E+05 | A.
(=]
S 6.0E+05 - % l
5 SOE+05 | : ‘
. =
B 40E+05 |
<
~ 30E+05 :
3 : ;
s 20E+05 '
= 10E+05 Bl E : g
2 0.0E+00 =
< -1 T T T T T T 1
: =38 8 8 8 8 2
- ") (=3 3 >
g 3 & : &
mAd L :
..,’E‘ 3.0E+06 -
c B.
S 25E+06 |
3
2.0E+06
=
BS 1.5E+06 -
=
© 10E+06 -
<
-§ 5.0E+05 |
: 0 m
< 00E+00 4 e : ;
8 S =4 S 8
oh j=% S >
2 3 8 : 2

m eto ..1"_1 ~ h Eggs & Larvae B Othersj
] I

Figure 43. Avera zooplaﬁlnn concentratiofivand comﬁlsition at (A) Chon Buri and
9

(3 Prerutti Prof s il boseft199  bedermber 2000,

PMIAANTUAMINYAE



74

The abundance hydromedusae at Chon Buri Province was highest in November

2000 (> 29,000 individuals - 10> m™) while the highest abundance (> 51,000 individuals -
0> m™) at Phetchaburi Province was observed in October 2000 (Figure 44). The highest
abundance of scyphozoan larvae was observed in July 2000 for both Chon Buri (> 100
individuals - 10*m™) and Phetchaburi (> 300 individuals - 10> m™) Provinces (Figure 45).
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The abundance of ctenophores at was highest in November 2000 (> 32,000
individuals - 10> m™) and October 2000 (> 67,000 individuals - 10* m™) at Chon Buri and
Phetchaburi, respectively (Figure 46). At Chon Buri Province, the highest abundance of
polychaetes was observed in February 2000 (> 9,000 individuals - 10> m™) and in October
2000 (> 23,000 individuals - 10> m™) at Phetchaburi Province (Figure 47).
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The highest abundance of barnacle larvae was observed in February 2000 (>
250,000 individuals - 10* m™) and October (> 230,000 individuals - 10* m™) for Chon
Buri and Phetchaburi, respectively (Figure 48). At Chon Buri Province, the highest
abundance of cladocerans was observed in June 2000 (> 27,000 individuals - 10> m™)

while, at Phetchaburi Province, it was observed in January 2000 (> 37,000 individuals -
0> m™) (Figure 49).
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At Chon Buri Province, the highest abundance (> 11,000 individuals - 10> m>) of
amphipods was observed in September 2000. On the other hand, at Phetchaburi Province,
the highest abundance (> 6,000 individuals - 10> m>) was observed in December 2000
(Figure 50). The highest abundance of gastropods was observed in February 2000 and
May 2000 for Chon Buri (> 12,000 individuals - 10> m™) and Phetchaburi (> 2,800
individuals - 10> m™), respectively (Figure 51).
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The highest abundance of bivalves was observed in October 2000 (> 25,000
individuals - 10> m™) and November 2000 (> 11,000 individuals - 10> m™) for Chon Buri
and Phetchaburi, respectively (Figure 52). For copepods, the highest abundance at Chon
Buri Province was observed in September 2000 (> 600,000 individuals - 10> m™) and in
October 2000 (> 760,000 individuals - 10> m™) at Phetchaburi Province (Figure 53).
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The highest abundance of lucifers and lucifer larvae was observed in November
2000 at Chon Buri Province (> 59,000 individuals - 10> m™). At Phetchaburi Province,
the highest abundance (> 27,000 individuals - 10> m™) was observed in May 2000 (Figure
54). Similarly, the highest abundance of shrimps and shrimp larvae was observed in
November 2000 (> 3,500 individuals - 10* m™) and May 2000 (> 12,000 individuals - 107
m’) for Chon Buri and Phetchaburi, respectively (Figure 55).
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In December 2000 and October 2000, the highest abundance of juvenile crabs and
crab larvae was observed for Chon Buri (> 27,000 individuals - 10> m™) and Phetchaburi
(> 1,000,000 individuals - 10> m™), respectively (Figure 56). The highest abundance of
larvaceans was observed in December 1999 (> 14,000 individuals - 10’ m*) at Chon Buri
and October 2000 (> 28,000 individuals - 10> m™) at Phetchaburi (Figure 57).
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At Chon Buri and Phetchaburi Provinces, the highest abundance of juvenile fish
and fish larvae was observed in February 2000 (> 3,500 individuals - 10> m™) and
October 2000 (> 2,300 individuals - 10> m™), respectively (Figure 58). The highest
abundance of planktonic eggs was observed in March 2000 (> 91,000 individuals - 10
m?) at Chon Buri Province and in May 2000 (> 21,000 individuals - 10° m™) at
Phetchaburi Province (Figure 59).
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The highest abundance of chaetognaths was observed in November 2000 (>
23,000 individuals - 10> m™) and May 2000 (> 70,000 individuals - 10* m™) for Chon
Buri and Phetchaburi, respectively (Figure 60).
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