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Ecological characteristics of two squid, Ommastrephes

bartraml (Lesueur) and Onychoteuthis borealuaponlcus

Okada in Northwestern Pacific Ocean

Chuan-C hén Wu

For the study of biolobical characteristics of northwestern pacific ocean squid, the research

VLSSG] Hai-Kung (TFRI) was used for gill-net survey from July 16 to October 16, 1986. This

paper explames some collected information concelmng ecologlcal characteristics, such as geo-

graphical dlstrlbu’glon, catching temperature, sex ration and maturity of Neon flying squid and

Boreal clubhook squid. The study is summarized:
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‘ Ommastrephes bartrami

Female squid are larger than male; all squid which mantle is over 35cm in length are

" identified mostly to be female. Bimodle distribution are found in mantle length com-

posmons of male and female.

During survey penod water temperature is from 12 8 to 23.7°C. the most favorable
temperature for fish catching is from 13.6 to 20.1 C..

By ‘analysis of catch per unit effort (No./100 pieces) in each net, ’_(he ﬂying squid are
more abundant in southern area 39°N»du’ring July; 39°N -~ 41°N during August; and
42°N - 44°30'N during September. o

There are no significant difference of male and female in their mantle length and body
weight. Relative growth between mantle length (L: mm) and body weight (W: g) is
expressed in the formula, W =1.5263 X 1075L>" 17484

Most of female specimehs are immature, but the maturity of male is earher than female.

Onychoteuthis borealuaponzcus

(1

| @)
(3)

The mantle length composition from July to September has remarkably wide ranges.
Surface temperature for the fish catching is from 12. 7° to 17.0°C.

Relationship between mantle length (L: cm) and body welght (W: g) in female is W =
231421 X 10° 41255624 and in male is W = 6.6448 X 10-51.3:343¢ By the test of
covarlence the body welght of female is heavxer than male at the sngmﬁcance of 1%

level.
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Fig. :2 Mantle length composition’ of Ommastrephes bartramz,

by month in the Northern Pacific Ocean.
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Fig. 5 Relationship between mantle length and body weight

300
2001
o 1001
£
o . 50.
*x 407
8 301
2 20/
-
8
< IO'
g
5 3
o 31
o

of flying squid during July to Sepctember, 1986.

12 13 14 15 16 I7 I8 19 20 21 22 23 24
Tempéroture (°C)

B6 &L WS B K K I Z PRk

Fig. 6 Relationship between catches of flying squid and surface

temperature by gill net in July-Sep 1986.



32

A RIHERE B BB D R+ EELURH ~ ﬁii‘éﬁﬁﬁﬁi (E2) -7 ATH 4E

R 48.3 R ZHEME  MIMRR 7.525 > BB E 21 A% » OMHAEE 5 EREME » HEEL

g ORUBEBET ; 8 ANER 4 AFLULEREALTER 50.4 AFZHDEHE » BIA
IRRI A HI R 9 A RESIRIBER 8 ALl (BB EEEL8 JIEME o
HERN 7T AR ARBEIHE ; 8 AR AE£30.3 ASEHERS (HREAS 18 X
) {231 — R ASZHHEBEELH; I AR  AEE B 5 AU EZEREDRY
GERIRZA FUBME,
iEaL RRR Z A RIBME (87 ) MRS AL HHEEK » 7 ARIES1 - 345 8 -
AL — 4 ARRE» H9 ARAHBIRERIEE - —BWS » 7 E9 AMNBREZERR
Ko
RO RER IR EAFIEESE (B8 ) » 7 ARKEN1 — 4 ARSE KB ; 8
RAfsE BEE 16 AR EEBEEH  CEGHRARZ8.5% ; 9 ARZAhRERS

AU ZHEBEE (H7.8%) - 7—9 AHEHMINKEEN 1 - 15 ARBE &k%%ﬁzi

HiZE 2558 A 5B 5B o
WAERRARBREZENEE
AR 40— 2 A5 BEEN 14 AT > BEBAZREBN XK EHAS T
s HEELRY 25 — 26 ASYEE » KESLEERY 5 A% 0 M E BB > BEhAEHEE (@9 ) -
AW 7— 9 ARBAZHREBSREY » BASDEREUHRT R ELEES
B BEHXEFLS ABRE ) ZBIA » T ARYD ; RUZHBBHRSE -

%
407

20 July.

20;
107

207 |
N FFLLL Sep.
obl——— -

1 2 3 4 5 6 7 8 9 10 Il

Aug. v

NGL (cm)

& 7 %ﬁﬁﬁ%%%%ﬁﬁ%

F‘lg 7 Nidamental grand length composition of Ommastrephes. bartramz .



Yo

204] ~
ﬂ T

20

IO--LU-L-rﬂ_' -Aug.
0} Mene,

ZOHF
10 L-\ﬂ\q Sep.
O . 0l - e .
Ca04 T Testis Weight (g)
20{ | |
o | | July,
o) anﬁn n_ o0
20; ' |
|O-_ml-\ﬁ | | Aug.
0 N o [l e :
 Sep.
Mmoo /0

0 5 10 15 20 25 30 35 40 45 50 55
Overy Weight (q)

Es AL EREEE A A

" Fig. 8 Composition of ovary weight or testis weight of
Ommasirephes bartami .




s
e

9861 E;;ES:«B saydaiisewwQ jo ydom s1Isal 10

Ew_wa,bgo pue yi1Sua| spiuew usamlaq diysuonedYy 6 IeE
EHMZ ENHEEFOOT YL 68
(19quardog) YEWME 6 @

(Isndny) ETHEE 8 X
(AInf) EERE L0

34

(wo) ybua apuoiy

(ws) yibua apuoWw

oG . 0Ob o¢"

ot G2
. : — i _ . 2 o
i H L - —
n#o.—. ’ . . X n#ﬁ%.
. e o X : w e x
ke L
8 * I Lo * A :
kﬂ 13 .-N“o ° lo —
x* un %y ) m..\.u. . .
X% X — W- °
x @ .x. .
-,-u X n M
¥ x rog - Loz
= .
(1)
¢ .m“ A xxﬂl .
x -t
' O€ m. . og
e10W -Ob ob
. !oEc.u
lon

(6) sybrem KioAQ



() HE T 43 A S L
KEﬁE@E%%Z%mw\ﬁﬁ%ﬁﬁ&ﬁ%%éﬁ(%l)’@%%ﬁmﬁ@ﬁ&ﬁg
BRI A% » 8 AR » 42° 30°N LULMMEALHITE 5 0 77 40° NLUERIZRgad 7 A
B R 30N ESAER 30 AREA » AI°NFHR0.6 RS ; HHEHBRZAEERW
96 — 27 A5 o 8 A 38 — 44° NEERFBAERSHIR 26.7 cm v 22.8cm~ .23.8 cm
27.3 cm~ 36 cm~ 45 cm & 46.3 cm ; BEBFHHAERBR) 0 R24.8 — 295 cm © 9
AR A E B 2 BINTIRA » B 44° N DUl MRt 31 o
HESEER » 7 — 9 A WA ERIERE B TR » B141° — 44°N Bt » R
SO BT 0 BATUERR S R Y » (B IE BN » ARTIE RIEBAARRI WL B
TLHa ; HeER S R RL R o BRI RN (1) » 7 ATEREN°NLE 5 8
AR 39— 41°N 5 9 AR 42— 44° 33' N ¥ o
— 4t B A '
PAEEER - |
Al EaR (H10 ) » 7 AREEASREER 27 - 3625 U - URIRE
;8Hﬁ%@¢ﬁﬁ&ﬁ’@mmam—%ﬁﬁﬁgs9Eum—45ﬁ9ﬁ$°7—8ﬁﬂﬁ
ﬁmﬁy9ﬁ2ﬁﬁ%§§%1&&-wﬁﬁvEﬁ@%%&ﬁ&ﬁoiﬁﬁ%%%%ﬁﬁ%ﬁ
Bk AV BB LA » BERLLL 20 — 35 A5 EBS » KLl 20 — 30 AARE
O E R B I ~ | ,
O T 2 4 BT 19.5 — 40.3 A% » HAERMTI S LA (B 11) - BURERAE
Elko Mgt HBAARBHBE o :
ENERERE |
seures EIUA S - AER (L [ om ) BBE (W g ) ZIENRREERER (B 12
) » HefE ZBRAR B W= 2.31421 X 107* Lreseze.( R = 0.94506 , N=238 ) ; HEGLRW =
&mlevsvﬂﬂ(Rzoﬁm&N:ZS)owﬁ@ﬁﬁﬁﬁﬁﬁ»@—ﬂ§52&ﬁ§
REG RS o
(o) R K IR . |
FAEMEERARSHRES 12.8° — 23.7°C EREMNGzREABREER 12.7 -17.0
C(E13) ° '
(5) B 24 ARG v
7 %0 At AR R BRAE (E 10 ) » ABMIRA MK (14 ) > 7 ABBR
535-¢1ﬁﬁ,u8—40ﬁﬁg$;sﬁﬁ15—¢0ﬁﬁ’%@%gg;9Eﬁﬁﬁ@zs
105 A% » L4 — 6 ASBX - 9 A RGKEHEBTERMER o
() AERERR 2 B B
S L S BLOPSLA U G (B 15 ) > BT AWERFHNAER=RT U
6 12 AEAT; 8 AKT AR 9 ARESHE L3 - 15 ARBE
W%Ezm—mﬁﬁZ@ﬁ’ﬂﬁwMEﬁéﬁﬁ@fm%—waﬁﬁzﬁ%’ﬁﬂﬁﬁﬁ
R O R AR AR E - RIVERDID 2REE6 LRI AR SR B » ARERES
ﬁ%ﬂﬁﬁ%%i%ﬁ’%&ﬁﬁo9HZ$@E%ER4—nﬁﬁ’ﬁﬁﬁﬁﬂﬁ%ut%
B B AR BRBAG RGBS HERRMEE
(A S AT IR E 2 AT RR
mammﬁﬂﬁﬁﬁmﬁEZﬁﬁ(@ux»a%xﬁﬂﬁﬁﬁwang%ﬁﬁax,ﬁﬁ

35



- - ™ e
bL*TF 62°0S 0°SS - 0¥t 3 001 e MoZLT-MGSLT o9¥
SE°SF 9€°0S S°LS - OLES 00T 8z MoSLT oSt
BL°LF T6°LE $*8S - §°0T % 001 122 o TLT-MGSLT 10€ 5ty 00, b
L6°TF £6°97 S°LE - 072 : B
$T°SF 0T°0¢ §'9S = 0123 60°€ €48 HoLST-MgSLT of ¥
9t EF 90°9T 0°€E - S°8T¢ | :
10°9F 95°L $6y - 0°0C % 75°€ L1¥ MoSLT ol? “deg
LT YF EE°9Y OvS - 0SES 001 €L MoSLI-H ELT ot
0S"0F 0'St 0°9% - 0'¥b3 00T T MoTLT oft
68°€F $0°9¢€ 01§ - §6T% 001 - S9. MoLLT-FELT 10E52Y
LOEF 16792 0'¥E - 07122 . :
60°S F92°LZ 0°€S - §°81% (4 - ToL MoZLT=HLELT olt
1L°S F 182 0°1€ - 0619 ‘ L
9Z°S F 18°€T 0TS - $L1% ete 104 MoLlLT oOF
6T°€ F 78T $°0€ - 0619 : :
£6°€ F£8°7C 0°LE - S°L1S 8sc 061 MoZLT-BELT 10E6€-00,6€
SOTFIP6L S*PE - §°STS L _ .
89°9F L'9C 0'1€ - 0813 £2*0 43 HobL1-8yELT o8¢ Iny
. 092 0'9Z¢ i .
€L°9 F 09°0% S*€S - S6T % 61 0z BoLST-H,EST olt
£ TF T°LT § 1€ - 0°92¢ .
$0°9 Fp1°0¢ §°0S - §°TL$ 86 9L HLST-B,SST o6¢ Apf -
(wd) qiduay (wo) eduer ¢ /%) 1equnu ( m'a ) *8uop- (N) 127
djauew uedW .fmcﬂ ajiueyy *ullel xag ur yoied uo11ed07] F.Eco_z

pue yiuow Aq

*986T ‘. Suny-rey , A/d 4q uewe: ‘eare

pmbs Suiky} jo yidus| oUW uesw pue ( a3uel

Yigua] spiuew ‘Ol Xas ‘sidqunu ul passaldxs ) yoled Jo lumowy [ d[qel

VR EZHEY « HRGEMRAA N 1%




No. of squid

Sep.‘

6 20 25 30 3 40 45
Montle length {cm) A

B 10 b BAGLA MAERER (BRTREME2 )
Fig. 10 Mantle length composition of Onychoteuthts boreal:;apom cus
by month in 1986, each symbol is the same as in fig. 2.

8

90}
8o}t
70t
60}

%

so}
40}

Sex Ration

20¢t

o - M — 2 e - i

150 200 250 300 350 400
| ! 1 ! ! |

190 249 299 349 399 449

Mantle tLength Classes {(cm)

Fig- 11 Sex ratio of 'ciubhook squid in diffefént length classes.




2400,
2000]

1600

1200

Body Weight (g)

400

2001

8001

6001

0 20 22 24 26 28 30 32 34 36 33 ar

Mantle Length (cm)

B12 G EA e R ERE R  ER RS )

Fig. 12 Relationship between mantle length and body weight of

Fig.

‘Catch  (kg/100 pieces x 10 hrs)
(3]

Onychoteuthis borealijrponicus » each symbol is the

as same as fig.5.

W b
o O

N
Q

S

L

12 1314 15 16 17 18 10 20 3 22 23 24
Temperature (°C)
13 Relationship between catches of clubhook squid and surface

temperature by gill net in july~Sep- 1986. -

o

e

-l i




(

Sep.
n-13

| 2 3 4 5 6 7. 8 9.0 Il
Nidomental gland length {cm)

W14 b BAIRELA FURMORMRSE A
Fig. 14 Nidam'ental gland length composition of Onychoteuthis

borealijaponicus.

% o
Sep.

T G
IO- \'m
LI ey
- Testis Weight (g)
: July.
101 -
- ‘-Lr"_] "mml"—rrL .n_r‘—"1

Jmﬁ Mon .y
'j %nﬂﬂ r—ﬂw nr‘_H

0 5 0 IS 20 25 30 35 40 4550

o.

Ovary Weight (g)

Bi15 4t EA TSR B BLR SCE 2 A BS540

Fig. 15 Composmon of ovary weight a.nd testis weight of

Onychoteutht s boreali ijaponi cus.



50,

a0{ .
> 301
E .
.9 ‘ o
2 20’ . . . °
= - °
(=} 1 °
> . X X%
(o] 1 "xx %
L x X ° . °
J *
. x X
|O' . *xg e,
x'x ¥ o
J x o
E :;xx ;§ “
4
o —————————————— )

Mantle Length (cm)

B16 JLHAMENE RIETIPHEZ KR (BURR MM 5 )

Fig. 16 Relationship between mantle length (cm) and ovary weight (g)
of Onychoteuthis borealijaponicus , each symbol is the same.
as in fig.- 5. 7

28 —.30 Aﬁ}uiﬁﬂﬂﬁiiﬁa‘éi@bﬂ » B H—%ﬁﬁﬁ:&ﬂ zER 7 AZBEERAIERR
78 9H » X7 ARBESHX=EEMA% ( 39° 30" — 40°N , 152 — 157°E) » 8~ 98
1 42° 30' — 45°N , 168 — 173°E 't A K REREH 2B HMLEXRRANRR RS
BE »gxf. ' '

L ERSMA - ‘

7R 177 BELUPE » Ak 38 EEE 46 g%ﬁiﬁ b B AN HBARRRT » EEDUL#E 46 )

iﬁ 171 EREMRS (K2) s &A ﬁﬁlﬁﬁizﬁﬁﬁﬁﬁw 30 (&%ZEE %ﬁﬂ%ﬁ"#t#ﬁ 46
B BAE 171 BB FOABES BAS

- B o

) KﬂmﬁjﬁﬁﬁZﬁﬁdﬁmﬁ ﬁ‘?i\ﬂ\ﬁ(ﬁﬂ)Gomtoﬁszs borealzs SasakF\ST 9 (
42° 30'N, 173° 00E ) ST 10 ( 44° OON 173 00’ E)&STIS ( 42° 30'N, 177° 00w )



41

8T FSTEL L6 - 961 ¢ A, TLT-MgSLT 10049
LOE FLY'TE $op - 9°LT S RAQ: LET o | )
59°7 FsLle LvE - 8T S o1 ¥ HoTLT \0Egby  des
£8°C7 F9€°0€ L°SE = ¥'ETT 001 z8 H,ELT 100, ¥
S*PF 0°92 S*0f - 0203 . 001 1z HoELT 0E,ZF By ,
80° F86°0¢€ 0°9€ - S°LT 3} 00T 62 BLST-oZST 100, T+
89°1 F26°Z¢ L'9E - T°0£ S 001 ¥l HySST VTEG6E Amf
(wo) yidusy (wo) euel (¢/%) 1equnu- ( m'3 ) +Buo (N) “1®1
31uBW UB3IW yaSua| ajauel ‘unlel X8g Ul yo1ed . uo[318207] qIuow

*9861 __Mgvm.nﬁmm._ >\m %D Cm.&..m.u ..m.wu“m
pue yiuow £q pmbs v_oosnio jo yiSus] o[ivew uesw pue ( ofuel

yigua] o[iurwW ‘O1IBI xos ‘siequnu ul passaidxs ) soumo jo wmowy 7 9IqBL

VEIEHZH TN HREWY AR EFNEY X



a2

SRIEEE » REATEE 17 — 20 A% » ML 20 — 24 A5 » FHBER 426 A% > HP ST 108 -

R (5ARBEABHAFZ 97.5% * ZUFRKE14.0 - 14.6C» FH 130 BREKEZ
PPN M - R B8 KR o s CERAENRREE > HOEHERL > BXER

. BRARZS - ZEAS  BEROKRER o o AWMU EAE Y Hmaent ( ABE ) o

SR « AE REREET > EEAFHEPBOABBKES » 7 F 9 ANERABH
BB » sERE T Y AL SRS 6 — 11 A R BARZAEEMARALL B LB (AR
B - 33AARE) AL SE (AER N - 4 AHRE) SHRBILZRS - ABEMR » X
KBS 12.8° i 23.7°C » MBS FE G E > M CPUEEBS0ATHU L2 RABRI36

—20.1C> ﬁEB ERABMORIBZVR » DERAR 20°C Ll Lz KK m JLEM » LB 15 °C

LA R 0 AT T BRI S B B AR o

e AR 177 7S » 167 38 BEE 46 BN MAMAR R 7 2 9 A RB A » BABH BRED
3Ol ) RRE () » EPLABREST c RV BB AE 10 7 SEeHy & Aot 2 K BT keeh
BED BB RtTL(a’ﬁéaiﬁ%ﬁﬁfﬁ%ﬁsﬁu 41° - 44°N , 144° — W EREHEES + 10
AREBEEEE > 12— 2 AMRSENZ R » WHENE ATERES RO T S AKX AES

R R o

AN WEAE REE 19.5 — 40.3 A% » e T L 28 — 35 ASBX: » Bt 9 AH
HE > TES19.5— 0 AFBE - BAMMZAREAJBLRA  HEKE" BBLEH - =
ﬁﬁ@taxmﬁﬁ$ﬁ§ﬁmmg§@@(n—zzmmms—mcm> V22— 29ABBE

AR THRREEARBRDHER - XRBAER12.7 - 17, o°c BEE » mit £ ﬁﬁﬁﬁﬂmﬁ&
- FRAHE 3 —12°C> R ABT — 20°CHAER » B RBAEKARRE BABSA AERHEN
 WEHSEBREA S SERR 28 — 30 ASUER > BEESERN > RANTFEPUEL =4

s EHEELEIRSR B » HEGLESD BRE 5 HE" FAL W E =hme 2 JL B AR A Y -

 xmaTR 11— 2 ARREAEZY £ RER AT EI GO R IR I BEIR K T 0 K

B 80 — 200 2 Rep /& AKisHkE Jp »
] =
BT BRI 1986 4E 7 H F9 AETILAT EHEBHE » Ki{%&#ﬁﬁwt B &tz

Bofh ~ M~ WEXKE E‘Zﬁs%ﬁ??ﬁé&ﬁ%@ﬁ * HERWE

—FE
(it i B R FL L %EE 35 AF MU EZEBLTR2RMEL  RRAEREAREYER - &
ﬁ)ﬁiﬁk@i&ﬁtﬁ‘* » 1 EIAFHAERAZERANERR
OR—AERZEKBE  BHMEREELERAER (L 1om )ERE(W: g )z*ﬁﬁﬁ:‘&
BW=1.5263 X 107* Ls reos (R=0.98432 ,N=710 ) o
OEAEPEERANCFEERED  RRAREBHEAURBRE » #RZ KA RIELHER o
(e BT WO RIS » 7 I R 39° NI » 8 A 39° — 41°N » 9 3 42° — 44Nk o
—dbEA L
Ot A E R Z A JIELERERE - R 29 — 35 AHBRE ; BEHAER 20 — 30 ’/}é}ﬁ& °
CEBREAEF12.7-17.0C°
ER—AEEZHNBE » AR RIS o tﬁtﬂﬁ&( L:iem )BREE(W: g )ﬁﬁﬁﬁ :
W= 2.31421 X 107 L2%e2 ( R'=0.94506 , N = 238 ) ; Hfif | W= 6.6448 x 107° L***!
(R=10.9546 , N=128 ) o

4
.

-



=

-K%ﬁﬂ%%@%—%ﬁ¥84;m—u(W)%EZ%%@%'%%@#CZEE’ﬁE%
5%&&%%%52%@3ﬁiﬁﬁézawwﬁﬁﬁﬂgﬁ&z%%ﬁimmmﬁmﬁﬁ’g%—
BB o ‘ '

PE SR

Lﬁﬁ%(w%).ﬁﬁﬁ%ﬁﬁZ%moﬁﬁé%ﬁEMﬁggﬁ’ékﬁ%&%a%ﬁ » 3 —
1. ,

ZE%%(I%l}ﬁ%ﬁ$#ﬁﬁﬁ%ﬁ¥°¢ﬁmé,ﬁ4,m—l&‘

1HL$—(1WG)%ﬁkﬁ%uxﬁb4ﬁﬁ@ﬁﬁmohfotmaﬁﬁ,3M1),wq&

4&%@(1%1Lﬁtk¢ﬁ%ﬁﬁ¥%§ﬂ%ﬂ%ﬁﬁﬁﬁk%é%ﬁ%&%ﬁﬁﬁﬁ%ﬁ%
, 3(4) , 12— 37. ' o ' _

5ﬁt$—‘ﬁaf£‘¢mﬁ(w&).%x¢#c3357ﬂ4w@&ﬁtﬁﬁ-EW°%kk
peA BT R R RIS, 161 — 179.
&ﬁE%~E#E~%E%E(1%3)7ﬁ4ﬁ@%ﬁ%@&ﬁamﬁ@iﬁﬁmmaﬂﬁ&m%
%mnﬁ#&%*e%%»tmwﬁ%,4s,5—71

7.85KENEE (1980 ). THA I ( Ommastrephes bartrami LESUEUR Y o AR 2 K-
R AR OWTe KEREFREH, 36, 1118
&ﬁm?sm@ﬁg(1%2)mﬁx¢ﬁﬁﬁtﬁwa7w4w@§ﬁﬁ&ﬁmaufetmmﬁ
&, 47, 1— 10. ' . '

oK ( 1978 ). BAOKE B - REAXERRIAHE , 152158

10,84 ET (1980 ). H - HRAERA L REE - 2EGHINTEHREERIL 153BERES M
39— 57. ‘ | , .
11.Roper, C.F.E., M. J. Sweeney & C.E. Nauen ( 1984 ). FAO species catalogue. Vol. 3.
Cephalopods of the world. An annotated and illustrated catalogue of species of in-
terest to fisheries. FAO Fish. Symop., 3(125) , 129 — 175. ‘

B2 ( 1985 ). ARSI SERAEEMETR - HARR, 38 , 43— 03
BHE?>E?E(mn).%ﬁ%~EEX@#&&R&E#&7ﬁ4ﬂTV74ﬁ@&%ﬁf%

20 3QME o LATHHRE , 42, 1— 2.

mﬁmq‘gqm~ﬁ@x%<wm);ﬁﬁ%~z@k¢#ﬁums&5ﬂﬁﬁ4ﬁﬁ<7w4ﬁ

~v}4w‘514ﬂ~zw}4ﬁ)@ﬁﬁc9u1otmm§%,41,1—%.

15.0kutani, T (1969). Studies .on early life history of decapodan mollusca-IV Squid
larvae collected by oblique hauls of a larvae net from the pacific coast of eastern
Honshu, during the winter seasons, 1965-1968. -Bull Tokai Reg. Fish. Res. Lab.,58,

83 —96.

43




