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The Studies on Some Ecological and Physiological
Characteristics of Artificial Seedlings of Prawn,

Penaeus jaonicus BATE
Hiroko Isuioxa

In recent years, numerous technical improvements for prawn seedling production
for marine farming become so successful, and juvenile prawn are being released in the
coastal shallow waters to expect the increase of the fishery product.

Despite the long history of the prawn culture in Japan, little is known about the
biology of the species, and there is few biological proof of the succcess of the releasing
program. For the successful farming, fundamental biological characteristics of this
prawn has to be revealed as the first step.

Materials used for the experiment were obtained from the propagation facilities.
The seedlings were brought in the laboratory on truck, and were kept in a tank of
0.5 ton capacity with water circulating system, and then were moved in the concrete
aquarium of running water. Then, some ecological and physiological experiments
have been carried out on the different stages of the growth and the following results
were obtained;

(1) The relationships between the body length and the body weight of this species

are shown in the following expression.

W = =866 3.1% W : Body Weight (mg) [€))]

0.00496 L. : Body Length (mm)

The condition factors were also estimated by the following formula; Body
Weight (mg)/Body Length? (mm) X 103, and the condition factors estimated on
the prawn were 5.8 at the size of 0.6-0.8cm in body length, 41 at 0.8-1.0cm,8.6
at 1.0-1.2cm, 9.1 at 1.2-14cm and 9.1 at 1.4-1.6cm. These results show that the
factors risc with the growth from the stage of 0.8cm to 1.0cm of body length.

(2) The carbon and nitrogen contents in the prawn were measured with C. H. N.
analyzer (YANAGIMOTO MT2 type C. H. N.-corder) and carbon-nitrogen ratios
were estimated. They were 4.6 at the size of 0.6-0.8cm in body length, 4.3 at
0.8-1.0cm, 3.8 at 1.0-1.2cm and 3.9 at 1.2-14cm. The C-N ratio of the prawn is
markedly decreased with the growth at the stage of about lcm body length.

This result may suggest that the occupancy of the cuticle for the weight of
the prawn is changed, and the difference of the ratio in each stage does not
depend upon the negative physiological condition.

(3) . The experiments on the resistance of the juvenile to low chlorinity were
carried out at a few growth stage and 24hr. TLm values were evaluated. They
ranged fron 1 % to 2 % in chlorinity and did not deviate from this range with
growth. The 24hr. TLm value rised at higher temperature, and it is shown that
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the weak resistance to low chlorinity should be brought to the prawn in high
water temperature. .

(4) The experiments were performed about the high water temperature resistan-
ce. It was revealed that in the juveniles of 1.0cm body length, the 24hr. TLm
values of several trials ranged from 38°C to 39°C. The values were in the broad
range from 34°C to 39°C at the stage of 24cm body length. It is supposed that
the resistance to high water temperature becomes weaker with the growth.

The TLm wvalues estimated with the condition of rapid water temperature
change was different from that with the gradual change in low temperature
below 15°C. It may show that acclimation would be possible to expect the stro-
nger resistance for low water temperature.

(5) The burrowing behavior in the substrate on the prawn was appeared at about
0.8cm body length stage. And then, from this stage to 2.5-3.0cm body length
stage, the nocturnal habit was gradually appeared.

This burrowing behavior and burrowing rate are affected by light, starvation,

grain size distribution of the substrate and so on.

(6) In the case of the feeding experiments with the brine shrimp adults as food,
the relationships between the growth of the prawn and the food required
were as follows;

Y =0.82182X1746 Y : Food (mg) required for lmm Body Length Growth (2)

X : Body Length (mm)

As the prawn grew to 3cm body length, habit of periodical food intake was
clearly appeared and the amount of food intake was in the decrease immediately
after ecdysis.

(7) The cannibalism may occur to the prawn when the variation of the physiolo-
gical actitviy of shrimps is great. So, long period starvation and some unfavora-
ble culture conditions such as the long exposure to high water temperature or
low chlorinity may cause the cannibalism and high mortality on the prawn.

The results obtained in this research were discussed with other information on the
behavior of this prawn and the development of the seedling follows three stages,
namely, free swimming stage (~0.9cm), transitional stage (0.9~2.5—3.0cm) and
benthic stage (3.0~). The seedlings are equivalent actually to this transitional stage
in the present technique. The larvae of benthic stage have almost same habits as
the adults have, and typical characteristics such as nocturnal, burrowing into the
sand, stronger resistance to water current and periodicity of food intake and so on,
are appeared exactly. However, on the larvae of free swimming stage, their
biological characteristics are much different in comparison with the adults, meaning
also different from benthic stage. Therefore, on the transitional stage, their charact-
eristics are quite complicated biologically and are unstable as the quality of seedling.
Thus, the application of prawn seedling for releasing program of the farming should
be done with careful consideration from the biological view points.

So, some acclimation and naturalization techniques are applied and the reformation
of the farming grounds are in progress on research to realize more effective farming.
These trials are quite suitable and helpful for the improvement of the 'fééhnique
the remarkable development could not be expected without the knowledge and
the information of ecology and physiology on the species.
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Table 1. Changes of Condition Factor, Water Content
and C-N Ratio of the Juvenile during Starvtion
Period ‘ Start 2 Days after 1 5 Days after Control
Date ] Aug. 2nd | Aug.  4th [ Aug. Tth
Number of Shrimps 30 23 37 30
Condit; m.v. ) — 8.42 9.62 8.90
R tion s d. — 0. 659 2.420 0.763
c. V. — 7.83 25.17 8.57
Water m.v. 78. 66 79.75 82. 34 78.77
Coontent s. d. 3.37 1.52 1.46 1.68
%) e v. 4.28 1.90 1.77 2.13
m.v. 3.70 3.58 3.57 3.76
C-N Ratio s. d. 0.11 0.04 0.07 0.12
c.v. 3.03 1.21 2.10 3.19
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Table 2. 24hr. TLm Values for Low Chlorinity (%)

B.L.(cm) o - . B .
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_ 1.0l _
0. 81—1. 60 0.96 1.36 178 26.4—27.4

22.5—23.0
0.82—1.69 0—0.85 | 0.65—1.72 % gg 28.9—29.7
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Table 4. The Effect of Temperaure Rising Rate to Mortality
of Juvenile Prawn

Number of Experiment 1 2 3 4 5 ' 6 ’ 7 8 1 9 l 10 11

Time for Temperature

adjusting to 38°C(hrs.) 0 7 6.25 6.5129.6 30.9
"(fe‘)“perat“re Difference 13 20.5 20.5 20.7|20.8 20.7
°C . . . . .
Rate for Temp. rising

per Hour — 2.93 3.28 3.18 0.7 0.67
Mortality after 1 hr. !

at 38 °C(%) 28.57 0 10 30 20 10 5 0 20 10 20 33.3
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I == EORPERNEDREERBETEET 5 KD\,
Fig6 R L7z, 7 A== €%, &K 6 maiHk CIIBER-LEECH
EH, BHNIFEEL, BB 5BACL, BDTEHO L5 B,
Tichh, HHPHKH TR 578 RTLOLH 5D, FL
D35 2 LR, RE 8 miTie b b SEI R AIEIRE &
mh, SOBMOEBEFILERTH S,

RSB E LV BEY BT 5 LB DRILERY &
I WBEOHIBMENMERIA LN D, Tak, ZDEBROBE, ¥
B UicWERICOWT, #ikT A B4k L, A8 5EFCHT, ©
NENDES A BEINC & o THICKERD, Table 5 TH%, £
PRV ek B RSB @ 2 BEBIC R Th T2t R

Ko, ©RMERkTLBENE 1D L5 THD,

Table 5. The Rate of Cheeping and of Active Prawn
Comparing between Fed and Starvev Group

[ Fed Group { Starved Group
mean Lot 1 Lot 2 Lot 3 Lot 4
Eody . Swim- . Swim- . Swim- . Swim-
ength (cM)| Creeping ming Creeping ming Creeping ming Creeping ming
0.63 29.4 70.6
0.80 94.0 6.0 83.0 17.0 91.8 8.2 77.6 22.4
0.84 95.6 4.4 100.0 0 84.2 15.8 78.4 21.6
1.23 95.7 4.3 80.5 19.5 83.3 16.7 57.1 42.9
1.73 80.0 20.0 66. 7 33.3 68. 7 313 60. 0 40.0
2.17 - 83.2 16.8 79.3 20.7 48,4 51.6 72.6 27.4
2.73 — — — — 97.8 2.2 — —

Figb LR BRI X5 CHET, BPRLET IR, JOMCEDRCEEL 52 5ERO—D L L
T, EEND D, FORRY Fig? Wird, ZOFEBL, 2 ETWTOBRY B ffEl Lic, R
P, 1.78—2. 99D, FH2.20m ThHBH, WE L MAEOEHAI BV DL, FBRITEC L 5D THL

s, Tiebhb,

B LB OB LR I AD TR W EEL bb, 0.5mm FZEAT Dfbic

13, W TELN, Zhilbcics s, EhLlyv, ZOFRRE THERERRKSCEY T =D
RV ARRAAROERRD bhitic o fce COFMBDBARDB E, 7 A== Eild CHUBHEL RO THEIR
WET Dbl T, L iEdE LB BRICE L TIBBT5 L5 Th s,
Yot 5 RiniE R4 Fig8 @iRd, = OXd10 Intensity of Illumination(lux) (X, J23KFICA
HEROKDOBIX R LT B, 7<= CIXEMiotBEcs LT, BHCL - Thftbd 505, —i
BITILBX LT3 d DB L, 88 LS EEIE XL ERL, B OB O L DILEHICEYD
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DITEE R Ulce BIAbE LT, Mok fiF TROWER D ITEIRBICRD bk, HORS—5RIEA L <
LW, AEOTENRE S, OERIYL, BRERABVGELETHLEE LD LTS5, B
TIRHERTL 7 V= COHBRIIBH THVEERH D, FFCHRBE OB D TR E V- OHEHAY
Th -t BREEA 500 lux BlLER RS &, EHRHAITEEY RTEELRST 5,

ZHOOKBRER U CEDTHE AT 52 ERE L B TH 5 LER IS,

V—2 =& =3

7w CHEOBHEMCE L UL, Erbe OBE, EBnibs, 71 ~= COBPpEROBREICD
WY, BBHRCEUTRES, T L0, B, RHOBDBMOMECET2 o, BE
B, =@, P2, KOWEDHEZE, £ b, C. M. Fuss® D. A. Hughes?|} Penaeus duorarum
o W. Dall2dix Metapenaeus mastersii &2\ -CHR-Ei, B BINEE), BBTEIC O\ TOIHK
ZLTWh, Lrl, TADLOWEDIZ LA LIE, T CREEEFRCEBT LB ORE, 74— 7T
BHDTH-T, fi= CHORBEC OV THIECEE Lic b Dz, S HIER BRI B 52 5 FERIC
DT % DIFRIMTIbIL TV B, BB LTIE, 274 <= i ounT=H, IR oREORCH-
HRIGDOEZES LTk D, Fuss®¥ pink shrimp B L TERA= DA B S 2 HOBEBIKRE
WELTWD, i, BEERBELTIEL, 74~= S0 oW TR BOIRAR0. 5mn BT OFFc, fi= iy
L3, BRI > TRIEOREVWITITY, EHTES XI55 & LTWw%, C. M. Fuss®ii pink
shrimp T L TR UL 5 7efEREA LB LT %, SEMOEECE LT, —BICEbh T 51 & B4R
TLERBEGIH e, Fuss®NZ X% Llifhd pinkTshrimp T, 7285HIRRRE O IR TITkE <
BELOVWELTED, SED7 A<= EDOERIER LITER S olE Lt - T B,

BRSECB L, TEDR, 7<= CBEKhOBER 1 0nt/L UTEHY LT % &, &
HEFECH LTS, 0.5m/¢ 17 s ERLCHBE LTS E LTS,

TREE & DRI DWTIE, FE O 7 A<= ©C3CLLEDKBIZ /e B L Ep BB LIX U, 5785
%75 L 1LTHD, Fuss 1% pink shrimp T33°CLL LT/ s EEMASHERL, 14°C~16°CLLTFILicA
LR LTI b LFEL, AL HERERLTW5,

KEZE B LCiX, KEDATFHST LB CO 7 == COBENE, KEE0METERALIBE D, KEBE
T EHCEENIRE e h 5aLlFiCie s EBEFT/B EV 5, BE®DII /A<= O CKRBEELEEHND
DHBUCBET 5 EMA 778\, KISR0 ~2 i35 &, B ECHBRT @GNS D E LT,



L R2900Y, BWAOTREC & LI o M= CDITEIRHE LT, T Lici-T, 24 <= EOBEIERE
WA FBD T 5, )

KK LT, BEBE 7 A<= T, Rl s —EOREAN T, WlE/AH 3y, BhEEIRL
FehZ ERBDTND, TOMICI A== EICOWTHRA OIS HEES B ZEY L2 5 L5 ifEEy
LT3,

INOEPCETARETELRE L TERD L, WhYAEHY M AD 7<=k, BPE, BPHR
B, EERR LT, BIESNE, = CORBRECL 5T, RELELLOD LS THDH LRI
DY, ZORETIERCAN TS LELRHS D,

VI |EEELCOWLT

VI—1 FAkEBER

7w = EORBEAESRCK VW TIRERC OV TE, HABEZE IR TVA8, Chbiisbi Ly
A== EQEABORIERIC L LW TiifthhTuwiny, ¥, EEERBCOWTHL o> Tk
V2w x EREOEECEHAIERY M5 10, 200C~23° COERE THEFY ThTh 1 BT o%
W1 pOABH 5 Ay P OECHE B 0.5mELT) #EX 2 mBECRE, FERKE Ah=71v—
oL VR LRI Lice SR E LTRBRE LT 54 v oo ) vk b, Zhik, ERCEELT
i, 754 vvaly v TRy s VBBTI L, HECREEL QI EERRA LR L IER L b—ERK
B HAGET AN, 24RRARIC, BEHRE T, ToEIHEEKY KD, —H, #EHOo—Be30ENLLE
ST Z, PETKRGEBRCE, (¥ RECERNERLTTL >, CORBROBEIMHE 7 v~ =i
HH, L EEE BV, 1 BP0 BRICRBE L, LOoB&OEEERELE Table 6 KiRLic,
MR = L7 hS ARG AL - CIEREE LIS inT 5. L L, Wk Ui, @R, REBG

Table 6. Daily Food Intake in the Juveniles of
Different Growth Stages

Body(clﬂlength ng?;)‘?vrnof foo?mgl/n;:;{f | SD. CV.(%)
0.8 1 2.84
1.0 5.87 2. 60 44,30
1.2 25 11.92 . 13. 83 116. 05
1.4 11 27.08 13.88 51. 26
1.6 10 32. 80 10. 35 31. 56
1.8 22 38.06 22.29 58. 57
2.0 17 62. 63 29. 62 47.29
2.2 27 75. 86 36. 83 48.56
2.4 18 63. 49 26. 68 42.02
2.6 8 76.22 53. 89 70.70
2.8 6 114. 11 30.07 26. 35
3.0 7 106. 64 20. 07 18. 82
3.2 2 121.43

* Wet Weight of Adult Brine Shrimp
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Table 7. Daily Food Intake during the Period between Ecdyses

Body Food Food Time Boby Food Food Time
Prawn | Length Intake at Intake | bet- Prawn | Length Int (i{ Intake | bet-
(cm) Ecdysis between | ween (cm) rllijd e at between | ween
number| at Start (ng/day) Ecdyses |[Ecdyses| |Number| at Start (cnl /3'51§ Ecdyses |Ecdyses
and Final ¥Y) | (mg/day) | (days) and Final ay) | (mg/day) | (days)
1.48 27.5 70,2 5 3.57 99, 2
1 — 55.9 11 — 228.1 10
59.2 59.2 69.8 6 5. 07 87.8
1.23 23.8 54 5 3.25 140
2 — 19.1 12 — 254.2 | 12
2,48 39.8 69.9 6 5. 32 66.5
1.35 8.3 3.9 5 2.88 0.5
3 — 32.3 13 — 160. 9 12
2, 40 34.4 54.8 5 4.43 50.8
110 15.3 mo b4 1 2.95 100. 4 165.4 9
4 — 8.5 4 — 93.0
2.13 a0 | 409 6 4.53 1040 | 2879 | 10
1.32 34.0 35 3 . 2.57 50.7
5 — 40.7 15 — 162. 2 9
2.38 34.5 62.4 6 4.33 4.9
1.22 13.8 2.6 5 2.67 75.0 145.0 9
6 — 32.3 16 — 55.3
2,20 57.0 4.7 6 4,60 4.8 | 2299 | 10
1. 40 5.5 314 5 2. 80 60.3
7 — 27.7 17 — 117.3 14
2,43 42.8 48.9 6 417 128.3
1.30 16.5 19.5 5 2,88 - 6.5
8 — 2.3 37.1 5 18 — 190.5 9
2.53 35.3 61.5 5 4,48 103.2
1.23 16.5 18.1 4 2,53 69.0
9 — | BY ] wa 5 (| 19 — 157.7 | 9
2,33 29.6 70. 4 5 4,07 2.7
1.23 5.5 21.8 5 3.08 158
10 — 24 24.9 5 20 — 182.6 | 10
2.36 12.2 50. 2 6 4.68 83.1




Table 8. The Relationship between Food Intake and the Growth

Initial Final Growth Total Number Food Required
Body Length | Body Length Food Intake of for Imm
(cm) (cm) (mm) (mg) Ecdyses Growth (mg)
1.48 2. 68 12.0 1088. 2 3 90. 7
1.23 2.48 12.5 796. 2 3 63.7
1.35 2.40 10.5 940. 9 3 89.6
1.10 2.13 10.3 605. 9 3 58.8
1.32 2.38 10.6 816.9 3 77.1
1.22 2.20 9.8 702.9 3 7.7
1. 40 2.43 10.3 727.5 3 70.6
1.30 2.53 12.3 749.0 4 60. 9
1.23 2.33 11.0 850. 9 4 77.4
1.23 2.36 11.3 573.1 4 50.7
2.13 2.43 3.0 . 403.4 2 134.5
2.19 2.45 2.6 403. 4 2 155.1
1.94 2.08 1.4 366. 7 2 261.9
2.15 2.37 2.2 381.4 1 173.4
2.13 2.28 1.5 359.4 1 239.6
2.05 2.22 1.7 337.4 1 198.5
2.01 2.36 3.5 403.4 1 115.3
2.06 2.37 3.1 337.4 1 108. 8
3.57 5.07 15.0 6741.0 2 449. 4
3.25 5.32 20.7 6043. 4 3 292.0
2.88 4.43 15.5 4823.7 3 311.2
2.95 4.53 15.8 5834.1 3 369. 2
2. 57 4.33 17.6 44527 3 253.0
2.67 4.60 19.3 4675. 8 4 242. 3
2.80 4.17 13.7 3023.9 3 220.7
2.88 4,48 16.0 5098. 5 3 318.7
2.53 4.07 15.4 4140. 8 3 268.9
3.08 4. 68 16.0 5028. 0 3 314.3

ZhE TN HRCS LD 5 &, KR I VFEHIRS,
Y =0.82182X 1.7489 (r =(. 94898) (2)

Y 1 mOERC SRR

X : k&, m,
Zhh DY ol X 5, ERFRAERE, RO VCE LIFDT 5, &Rk 2 aml EDOMER
B &L DEFITRE {5,
ZOBHDO—DE LT, REOEEVAEC L STc ENBTFHRD, Lal, BEDHER T, #E
BEDOBBRINTWEHEERLSOT, Hx THRCHTHIEFEEYACTRETLZ L E L,
i—2 # =B
7 == COPRIEBILS DS, BECIEER L B OBIRY B LT B0 e, £, HEREDE
ELTIE7v Y, BEEREMNTEAET, KREMCI D LD, 754 vV vFD) v 7Yy
ARIZ A== EDIHPERA FF— S COER E LT, Al SR TWEY, BE LBgY 51

g /mm

AR R

T4 vy ) VIRE



TWABANETEV & DEEEERD, 7<= B LIERTHINEMNIEN LS, TEHREOSMILE
B, LEEL, BEABOBSIIIEFTH - . '

RN, RRTDO 7 A<= CHEIBEBROBPFEFECIIETEOBENRE L LTS, 2.5mpnb 3
PO A REE CIB RERICIIEER BRI T 5 - LIXSEOER TR D bhis,

7N == €D BIIABSITE 7 7 7 MBS bR, BT 7 5 2 ADER EHTS b, I
B o bhy, HOoBHEZED IXHLTOWBHROBXIC L - TR LR igsed LTu
%o

EHEEHD 7 v~ €O FIL, A &IRER U, BEThs o LRI, BECEC, BO
7 F 7 ABLRTED . FLORETHRIEREE L T WEPIEBCR EN T3 THDH L 8
RT 5, BRI - CEREEEL, BREMOALERT, ¥, 7 <= &0 F DREREIIRIC /e 5 T
fe= COBF L3S 2 EXATHEND, FORMNCE, BHEESL, BHARMEIRI5WbETh
TBLDEEL b, ZHD D, FRERNEOIREOAEKRCETLIMEDHT, /1< DRARL
KU 5 ERAEECEEOBHBLER/EL, MERE PRE £FTE M) 2 ATHEELENTHS
ERNTV B, BEOEMICET AL oWTL, 7825 8 A TARHT CEEAGYE (RESH,
BRI EBICEETS T 1) 2 A2 BRI 0T, BHOKRE (EENPRVEE L R T LR T
B

g <= O COBEEELOEXC, ABDORRR) F—~ 2FL ARV TEETSHZ Lii#EL
B, HHEMEHBLTVWA X 57%T MY 2 2DEEX, ATEBECSOVWTLELBRAZ ETHD, KT
BOMEKE LTERTRETHH 5,

BEORUIESHEC I 2R &, BTENEE LD« OFRRE T, BECIERD2 bR LTk
LT BHEFA L, BRECKS T 2 LI LS, & Hik2.5mmnh 3D h B L 5 TH B,

M #m|hc20T

V—1 Ak lUmEs

A== T, TS, LRvoRES UL LIEBERINEY, TORKVETHEELASL D
©, ZOEBRETR- . )

5 p~8 §DF T ALIECTNBEAE AN, =7 V—v s VEFRL, BEYA XD <= € IPNE
U, 24050, AERIREEICHGE L, 24BMBOERREL KD, DI E QEPIIEMNIh 5 oo N FE=E
T, MbREEERS DD, BIV RP=E, HBGIhicbo s Uik, 7L, 0.7am~0, sk
D= OEPEE, BEOSEER o O TACTERE IR LT\ 5o KRILFHT9 RRET, 2000 H24°CTH
- 7"\:0

Zofie, AT, BREREEROBEOLBAMCOWTOFE T L S KER LI,

ZhBDEREY Table 9 KiRT, ZDENMBGHALM D 1T, B 1A FEEO 7 ==K (0.5 ton
AVS A KT OFIRERTE, 19608 1 BILSHIE CSERVARD bhigd o 15, 0.5 ton & v 7
Dy == DT ZE, 2 BIERCHEERAE D, ZOEREEIDE VI TERCLZ 7
= CDOREBFIR > T B, LT, F11E, 2 EOEMICE LT, #Els v = Co5mcn
MO LY, FOLDOEFREENRS ), BREELT, SERCEFE L5308 bhb, Thb
DERERBCAND &, bxr, GEERNKER/A~= BT GR 1oyl 5 L, ERTREDSE
24RO ARSI, HROGIIABCESL LD TIIRVL 5 TH D, ik, HAEDOERRKTHR, D%
FHMREEY BE T IR E, TeRAOEBEY LD E, EERO K& lot 1, lot 2, lot 3 Wis\WT, &
hERT0%, 100%, 30%DHBERIGEDbhic, A—FERED lot 4 T, HBRIEBDOIED -
T2e. T DM, % DA EVERE X,



Table 9. Showing the Rate of Cannibalism on Different Stages

. Mean Body Length (cm) :
Lot 0.71 2.74 3.38 5.65 Note
% % % %
1 0(20) — — —
2 10(20) — - 0(3)
3 50(20) — 03 — 1st Exp.
4 10(20) 03 - - Date; Sept. 26th
5 — WIe)] - —
6 — — 0(10) —
7 — — — 20(5)
Mean Body Length (cm)
0.76 2.98 4.42
1 — 0(5) 04
2 — — 0()
2nd Exp.
3 — 0(10) — ne B
4 75(20) — 0(3) Date; Sept. 28th
5 85(20) (116)) -
6 95(20) 0@ -
7 85(20) — —
Mean Body Length (cm)
1.07 2.47 3.75 5.17
1 0(10) — — 0(3) 3rd Exp.
2 0(10) — 0(3) -
Date; Oct. 2nd
3 0(10) 0@ — — ate; ek en
4 0(10) — — —
Mean Body Length (cm)
1.19 3.10 3.76 5.27
1 0(10) — — 0(3) 4th Exp.
2 0(10 — 3 —
(10 0@ Date; Oct. 6th
3 0(10) 0@ - -
4 0(10) — — —

Numbers of the Prawn examined are show in Parenthsses

EATHESER, REEMIMEEERY, 24FMOFMEHCIL > T30 T, ZOBEOHKR BT LHERY
B Lfco, Figll, Figl2 ©H%,

Fig.ll mbH baic k 51, EOMESEROBE, lot 3 225 lot 6 ¥ COFMPT, REIEME, R E
HIE L TTW B,

SICLIEERAY 770 - T, LRV S e By %A Licosd, Fig 11 ©hh, EH#iEer
HE, FERVGPBEZE IR O, 1.48%70 55, 24% D &7n B, lot 2, (0.65~0.85%) KIiLFEFE = i3
B Botlbrhb b, FROGIELED ORI, ZORKIE, &FNc=EDBENMET LT
%o, HMRGCOLMIIE L, BRI 48%~5. 24% TlE, 7 A == E OEAMIEEIIL, it ET
LTCWBS, SCLELY, BEOENOENEECHEbhALHIOTHA I LE2 bh b, 24FH
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TLm &%, 2 OHFEOE SIS 5,

EETHIERREER i, Figl2 @i bivs X 5, SR T, 38°Chit, SR T 15°C i3tk
BRBE N, TR OO, 248 TLm fIEWETH B,

-2 & =

FREosEB BT A ERERABE L TELB L, B WS BRE, BRELHEIETESD LD T
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