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Abstract: Biological surveys of benthic and ice-associated communities by 
SCUBA diving were performed on 15-31 January, 1981, at three points near Syowa 
Station (69°00'S, 39°35'E). Three biologists of the 21st and the 22nd Japanese 
Antarctic Research Expedition (JARE) participated in the surveys. Fifteen dives 
were made and the average duration of a dive was 45 min (max. 55 min). The 
maximum diving depth was 18 m. Diving gears including the dry suit, proved 
to be sufficient for the cold in the summer season of Antarctica. About 200 
specimens were collected induding benthic animals which were new to Syowa 
Station. Underwater pictures were also taken to record the aspects of benthic 
and ice-associated communities, and the recorded films amounted to about 250 
frames of 35 mm color filmslides and about 400 feet of 8 mm color cine film. Some 
observations of divers in the Antarctic shallow waters are briefly commented. 
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i:f:t��. �:illM*ft�O) 3 �iJ;, 1981 if 1 J=J 0)��3(-ft;Mv=.�Fitl··-efi'? t-:: t 0)-e� 6. 

2. i1!1 11< � � tt imi 

tLl::O),WjliJ, G, JJB��:tt!!llf1:illO)Bt#ajglz0)1=_�*0)1t�a-m�i"" 6.:. ca-§ l¥J c L -C, ffl 
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* 1 ffl7](�1:Efrf.h1< 
Table 1. Activities of diving group on East Ongul Island. 
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ftVC TIE� J::@J 6 13 �� c 6 c. c i];-r:_, i!! t-:. YM!lk t {JU4�C tJ: < *�' gs O)fl-tt--C'fl�47JciJ;mE 

�L--C�7J(m
f
F--c-ffl7J(tiq=y;t::i;ht-:. -1f, 5E;g7JcTfm�c�0h6 ice algae v:tfM!7kO)f-::c6::k: 

jj]m� L, W:a:1Jc�ffijO)�!lo/J��O)�ftvC�:t fPJ\, ,-cl, tJ:ii; .,·:d-:. L t-:/J: 0 -C 1 Jj *�cttrrm L -C 

t., , t-:: 1 � t:: J Jtnll 0) 5E �7Jc T--C' 0) ffl 7j( � :i1E � J& 9 11:. 6b -C, fllff!l �:L1Mt :ili--C' 0) a w:rwtffr, �� !lo/] 

��O)�]I:vcii,�� :t0l ,t-::. tJ:i-o, *��--c-O)ffl7Jci=p0),t,,�tc:H.i� c 6 t-::c6, ffll](�ti;m� 

5- - 7
°
tc��O),u��-f-,j:*�*r L -Cffll](f'f*�fi 0 t-:. 

s. i�1.k�1ttii!,i;�<D�� c. 1.ki:r�U 

fflll(WiBftO)f,t* ��H:t� 2 vc�--t c � 9 --c· � 6. WiB1t*6�0)1ff L \,, l*l�v:t5J1Jfr*1vc � i'J, c. 
c. --c-r:tmt7Jc�O)ffi��f4=, � J: Lf�ft:im,� (� 1) 0)7,J(i=p�fmO)�AA���6. 
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:tmJ:.�jc ffl7Jc,a:fi-?t��O):x{�fi < t D t.r.1.,, L 1
[}(��. �i'Ell.:t. -1.4- +4.4°c --e, �JL 

"'3.5 m/s 0) JJ. t \.., 5 ffifH-O)�{lf:r:::. �"int-::. F '7 -1 7- - ,;; O)::fflmvi. �@1¥!7Jc:ttgJ�c·f.r-? t-:: 

iJ;* �'a:� [, t.r. il� "'.) t-::. 

� 2 M7.K�1EO)f'f*P'-1� 
Table 2. Summary of diving activities at three diving sites. 

1981, January 15, 1012-1036 
[ 15��1447-illO-
I ___ 16, ca. 14-15 (?) I 
1·n.-1«5--1540-- ---1 1-------�-- -----, 18, 1020-1105 
i____ _ ___ I I 18, 1500-1545 

�1E£�0)filt'M, i=J:ifE,t;- 7- ::z * !7 !7 -$0) 1- 7 7··11.,0)k._co 
�i:p -c·:JTb-W 1J 

----- --�--. 

��1:.�J£xt�1E <��. fl�, ¥J{ia�> 
=ttJl'a'±cL!-:Ji£1:.1:.��·�1E 
�Ji 2 m 'i "c'O)�*HJ4}Ji!*7J(, iutlla. Ice algae O)�ft 
Ice algae 'a' $11) c L tdfallCF 1:. ��� 0) �:it {��, 'Jf.• 
ta�). 71(� 15 m lrui&0))1£1:_���1!t 
71(� 5 m, 10 m "C:'O)fE• ( ::z F 5 - r) !*�. 71(� o- 5 m, 
5-lOm r�i-c·O)ry=-, =�JlO)fEfig:9'!*�. �*ffl�� 
!*� 

1-19, 1510-1610 71(� 12 m fslirr-c·O)J1Et1:.�fEfii*�t-o J: ry�Jii2i. -;·:_;-
1 !7 .,�11., 7''0)1ffl �1f�+5tO)t.:cof'F*�-�$Wr 
1-20, .1510�1610 �1t:tl!!}a�fG L, =ttJl'a':±c Lt-:-":,/ I- 7-i*!t. !J :,/ !7 

I 
_____ ..-{;!., 7�0)00 �11�+5}0)f.:oof'F*�-�$1t1r 

__________________ I _
2_3,-

15-25_-_16_10 ___ :_:_:_�_0)_�_flt_ ,�*��5-_10_m_0)_)1£_Lt_!E�Jf�q)fl�, --
¥ 

. 

::It 0) iii 

1 24, 1025-1113 I *� 10 m tt1:tO)J1£1:.1:.�!*�. :irri&ffl� 
! 25, 1503-1555 i �Ji7JCO)�*ffi4Hii*7JC, J1£�1:.4mO)fEi��1E (i*!t, ¥•ta 

1_�_)_ 1------
i 26, 1535-1615 

- - - I 
:lt£�/£lq)tfl!JlM!E¥1Jfll!q)�Jl, /;U!. /f&jj(:q)·�

�:-
1-� 

I 27, 1443-1530 I �1:.1:.��*ffl�Mi*�, ice algae �-a-trw:;ifCF1:.¥o�� 
I
I 

O)i*� 28, 1435-1525 10 m t',7:t0)�1:_1:.�i*�, �*HI�ffi:l*� 1�---- i----�-- ------- - - ---------'-------------;----------------------

�t q) iffl P I 31, 1500-1545 I 11f.!E!E¥1JfiEl'ti);J]t (!*JI!, 7f.J{Otl1,,), ice algae �it 
·----

ru ffl*���n.•nm*���-a-tr 
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N 

t 
Nisi-no-ura 

Cove 

Kita-no-ura 

Cove • 

Syowa Station 

500 m 

� 1 flB*°�}fh (69°00'S, 39°35'E) J,1rj3Zl0)@7J(��}fh,� 
Fig. 1. Diving site near Syowa Station (69'00'S, 39°35'£). 
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7J(lffil: m7.K L ts.: 2 ffu}�-c 0)7j(� O):!fgI[5t1J1�* 3 t:.ff---t. 1ffi O)fjc-(i�ITn7J(tifil.(:t +0.93
°

C 

c'7J(ffilO)i!f!�atJ:: <, w.�ft�c-,t -1.39
°

C c-ih -0 t�. �t0)11fic-1!JzYro1Kil&:t +o.2s
0
c, 

7J(f�� 2 m c- -O.l8
°

C t wz t {1£ < , 7J(u 6 m c-tt*ffii7j(iffit J:: rJ rfu t, +0.65"C c- Zz:> --::it�. 

� 3 MJ.K:i"tl!,�-e:-0)7](lffil.%1!i 
Table 3. Vertical profiles of water temperature (° C) at diving sites in 

Nisi-no-ura Cove (left) and Kita-110-ura Cove (right). 
a. j§Cl)mj (7](� 21 m) 1981 :'.q:- b. ::ltCl)oo (7.K� 6 m) 1981 :'.q:-

1 }j 17 B 1630 CfflJt!!.W-f F,3j) 1 }j 25 B 1600 C!l:tmW-f F,3j) 
- - - -------� -�--- --=-- -�-

7J( � (m) 7J( fEll. (CC) 7]( � (m) I 7J( m1i. (°C) 
- ---- -----

0 0.93 0 0.28 
1 0.93 1 0.28 
2 0.93 2 -0.18 
3 0.34 3 0.48 
5 -0.16 4 0.77 

10 -0.74 5 0.76 
15 -1.22 6 0.65 
21 -1.39 

tlI:n'< lffiO)ffi, �tO)ffO)fiiijffl:7J(ffu/1--ca, 7.Ki* 1 m ft�r::Jj[:53-Jfl�ti;z!s IJ, filliJT$0)& 

v:. J:: Q�jt�-ffiliJ;�'l-0 � IJ :mii-c � t�. *Jibj(O)�#('l 5%o t-xr·--e, -l-nt-J�'"(-O)fj0)-t5t0) 

-ntr1i.tc- ih 0 ts.:. 
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�moc : "@O)oo··ca,  7.I(� 7- 8 m  � "(- O)�moc (7J(f1ffp]qCJlJli-tt o liH��fO v:t. lO m �  

oc-c-Jt�l'B.&:iJ· 0 f,::_ t1: ,  -t" :ht)�-c- v:t.JJ(i:p��¥!.Jn:�vc� L,, *� 12 m 1ru�-o:t. 2 - 3 m 

•.n Q c ftFf:n:JL:t. t.i:: < tt.. Q vi c' -c-;t 0 t::. . �t0) 00-c- v:t.¥iu 0  t::.fiin:*� 5,...., 10 m fJ-JITqC. 2t> 

9 ,  12 m Ui*-c-»t-:. t-:.'Cf�m�n:� < fJ:. 0 t-:. . 1¥Iffi:*�tBJ¥0) '7 /' ;7' ;-r- 7-r:l'l1t$t�C :t:; t,t 6 

Wiil1':-c t ,  ��¥1.Jqc J: IJ 10 m t)i*-C' � b6b --c�mocn:� t, , c 1.., ,  5 llH�riJ: f.t � :h --C 1.., ,  Q (FU

KUI, 1968). 

w�vfE :  vft;hl'C"?\., ' L v:t.,  w�fffi O)�t0)5p -c-%:�c 1C,,f:!jc � ht-:iJ:, °g§O)OO, �tO)OO-C' C  [qJ 

tffe, vith z-� r. t.t n·  0 t-:. . 

�� �*��-40·��*��-

5. 2. 1 .  gs O)OO 

gs O)fli-c'v:t. ��*n:w:� L ,  �7J(ffin:r.tn; 0 --c \, , t::. .  r!Jt��z-5l1*-t own¥J.Jm • 1t� 

0)111��jt/J:, ��� O) � :/ -1)- - z- gs  0)7mvc�Jl:-t Q �vc ,  1J� G n:7J(i:pf1p�z-5t111-t Q .:.  

c ,  :f;) .t 'Cf��� :;/ -1)- -�;EO)f-.:60, § m_vc .t o �fftll7JUz-�m:�FJr O)JIT < -c-rr 5 �.�iJ· G ,  

gs 0) 00 -C' m 7J( WiiJ 1t z-fi 5 .:. c vc  Lt-: . ?t * 0) WiiJ �ii,.  G , gs 0) 00 vc v :t :r / "f- s .:7 'Y "f- e. "}f 1' 

(Adamussium colbecki) n:�,�,-t o .:. c fJ;biJ• 0 --C 1.., , f::_ t::.6b, =*fl O)mif:l: O)WiiJ1t t fi 0 t::.. 

r!JJ(WiiJ1t:l-m,�#JITO)#ai:p O)tffe-'.f-z- � 2 vc.5F-t. �1tz-fi 0 t:��FJrfiJ O)#a/!Hl:, 71(� 15 m 

�� � -c-�#'1 O)vp Q \., ,{ity:1-miJ;� � ,  17 -=- (Sterechinus neumayeri), Odontaster validus -fmO) e. r 

7''ffi,  .:7 -1:- e. r -rM, 17 � .:7• -1:-M, -J- :/ "f- s .:7 'Y "f- 1:: jf 1' (� 3) ,  -J- /' "f- s .:7 /� 1' (Neo

buccinum eatoni), l:: -1:- A y' (Lineus corrugatus) f.t c'' 0)7t-;:fpiJ;iit!� � :ht-: . Jl(� 15 m t-J� 

-c- vxvJtJt O) wJfriO)FJrFJrvc=E O)E!.liJltJ:Jl G .n, =Ez-#�£§ c -t o *  -vffi, �� ::r n 1' Mt.i:: c· 

iJ;J! G:ht-: . �i�ffl .t 9 :ti=¥ (�t-OlU) O){i,_pJf O)w:J¥ic v:t ��:1J(il:t* 9 # � ,  7.1'( 00 i P  G 7J( i* 

3 m O)fflilfri � -c-'Jl(mn::=@@Ivc. ID 9 .ft 0 --c 1.., ,  t::. . .:. O),ffiU�iJ· G 2 "'  3 m i�-OlU O)@Jftivc. v:t. ,  :r :/ 
"f- s .:7 -;; "f- e. ;iJ'' 1' iJ:m�vcW� L --r �,le, L --C 1.t ,  t-.: . 7t1ff 0) i:p,C,,-fflsz-1Eiil¥Jvc1* � L t-: c .:. 

;s,  :r /' "f- s !1 'Y "f- l:: H1' O);!lifiiv:t , �'z'�llDf-.:�m:.tt-c*9 2 kg/m2 c t , 5 � bllD--C�1.., , 

fmiz-� Lt::. . .:. O)fiiJ,, milfrivc�ffli: Lt-.::Bt � 50 m O)wlff:it�*fvc. tB 0  --Clfri��¥!.J 0)1E:it1*� 

z-fi 0 t-.: . .:. ;h � -c-JJBfll�:l-m#:iliO)w:J¥vctr'0J::vf G :ht-: fJ ,  F v ')' :) vc .t  9 1*� � :ht-.:w 

�ffi (::kif, 1976) vC-?\., , --C v:t , lJ(f* 2 - lO m O)ffij}l!iJ" G 3* � � ;h t-:. 17 -=- (Sterechinus 

neumayeri) iJ�{;,$:�ufivc�-f*z-#� � --lt --C  t, , 6 O) �-� L f-.: 0)� -c-j; 9 ,  7.l'(i* 18  m 'i c' O)wlff 

:itc' v:t, ;fivc.#� Lk�1*z-9£Jl -c- � t� '/J "  0 t-.:. 

:1¥'/J· G 40 m �rrf:tinc1¥1J(iJ;!fllD Gh t::. 0) -C'Wiil:it Lt-: . .:. O)Rl7J<v:tt'&�$� 6 m 0)/fJEM 
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N i s i - n o - u r a  Cove  

S a n d  
= 
a. 5 

R o c k  

1 0  

+ 

sv�ibc l s :  0 Sponge, 'ti l\ct i n i o r i or;, I' Gor·'.]Oll i Qn ,  c@::, 'lel!le1· t ern1, � T111Jr•.wn11, 

qJ Gos t ro;1od, e, B i va l ve, r1i", rvcnoqon i d ,  � C:imtu l  i cL "'1.:;.; t,s terc : cL 

':J<:. Ont1 i 1 , rc i cl ,  � Ec:1 i no : d ,  1J' Ho l o tiiuro i tL [J .� , c i d icn . 

� 2 IJy 0) Yftt U) 1J:_ '.f'0 fif tt 0) �i!EIH* 
Fig. 2. A schema <�f fauna/ distribution in Nisi-no-ura Cove. 

� 3 -j- Y "f°  3 !J ·'J "f° I::: -Jf 1 O) (ttij f,$:f'f ( 111:j O) y'ffi ,  7_Kf:f'� 3 m) 
Fig. 3 .  Population of Adamussium colbecki in Nisi-no-ura Cove (depth 3 m). 
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-c, � �;_ J} U:: ,EJ.tb Al Zi .  7J( rt 4 m ft :ifr Ci) {Jllj j@ ; tf,J-:;rf ·l"E 0) £ !JJR �ft i=- J: 1) u '"'--' f{,j L'. i=- 1{· L'. L ---c 

� , t:. . J}c 0) tHHl 0) 1 j ,  0 � , < , :f _;z,,_ ! =- ( ;t ,  fifrii ijlql ffi, � f; iih':, f;i,: H: f,J 5 cm O) !tJJ Ht ( l><l 4) iJ\A. I) 

5. 2 .  2. � t 0) 1
1

1J 

� 2 m 7.tct-th l.U i ,  p§ O) ffM c'.: ,K 'B � Y( i=- --t 6 Jt O) j]TI O) ;f;fr � I) ;-;--; - 1, .tl!tx t=- iJ:Ji'. L t:. . mttf ( i  
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� 4  �*� M$K�fi�� t .  aa � 7 4 5 � Y t- � � P � -

Fig. 4.  A small fish resting in a hollow and filamentous colony of diatoms 
on the surface of sea ice. 

til!J. 0 80 cm - 1  m O)JE%r1J-c v:::. "flhtL -C t" I) ,  =r .:r. - :,, 'J - �:J}cO)h.f,r t·· � {!e ""J -C 1 x 2  m 

0) !±LA f:J � 20 vt t� ([ZI 5) . f:J O)JlI < v:::. }t l::0 7 � ';/ F'� -r :,, t- �� 9 ,  1!x:,�J'fl��ffl7J(�:1E 

�;fq- O)�#f)� J&ffilt.I L t..: .  1;i-i � $0) f,1rJ �v=- t:t $� 50 cm �f 2 0),f}£�� t .  *� O) t! L ;:::.·· �Jj(tj=t 

�=- :}; 6 L -C t!JJ( � 0) � �v:::.ffl \.r ,  t� . 

ret 7Jctm /UtJ ill 0) ,
1:i=Jw.1 ?$ � 0) mmi � [ZI 6 v:::. � -t. W: IB: t :t � � t1: -c, Jfil 0) ftfi J: I) {, ;g Aj ylj� -c-20 

� 5 �t�OO�milkv:::. cb�tt..:1±:!J dJ 
Fig. 5. An access hole in the fast ice of Kita-no-ura Cove. 
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Fig. 6. A schema of fauna! distribution in Kita-no-ura Cove. 

!&I 7 Jt(T)fffi(T)�1 1:.'t�tB (71(7� 8 m) 
Fig. 7. Benthic fauna in Kita-no-ura Cove (depth 8 m). 

!&I 8 Jt(T)fffi(T)�'t�t�tR (;](1* 7 m) 
Fig. 8. A variety of benthic fauna in Kita-no-ura Cove (depth 7 m). 
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-? t.:. . 7J(.� 3 "' 4  m � -c, O)mfi.&�-=- �i �I3gfi 0) !.&1:it,¥viJq� c A., t·' � G n f, -'fiO)�ITiJ�*lft:l:x 

O)rr�O) =z P = - iJ: rill L, t: r fffi, ':'.7 � ':'.7 -;,,ffifJ:: c''iJ;�� 0 ht.:. (� 7) .  JJ(� 5 m tZ> 

t.:. � n, G fi!Il;,lti 0) * -vm, �� =z'- n 1 m. n 1 ,A / m. A-Jix-tt / =z··m, -t L -c '7 � '/ 3(ffi, 

-J- � =z ffi, ':'.7 = ffi, t: r 7''ffi, !7 -=t: t: r 7''ffi c 1; ,  5 }wtrtiJJ¥vO) 5 ---:::>O)Mvc ht.:. 0 1:¥vt£ 2, 

lli:fflfl�iJ;� Lt.:. <� s) . c c -c t .  #if�m,i .? htl) -C 1J, 0 tI: ,  mL�ffi t }!th-11- 0 �1*� 

1Z1 9 itO)ffl!pm7J(im,i5. 

Fig. 9. Diving site in Kita-no-seto Strait. 

� 10 itO)ffljpO)J�1:.:'.iJtt§ (71(� 10 m) 
Fig. 10. Benthic fauna in Kita-no-seto Strait (depth JO m). 
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�i " , --c ,  :Erv: .. 311: L f-.: t 0) ,  :t �� � n fJ: i P  ·-:d.: . 
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;:. O)(li P ,  ice algae v:t , #a:1.krffib�Mvt�co --C :to IJ ,  :::z 12 .::. - O)lt[r)tb�ll(q:i'i_-� -0 --c 1. ,  6 

0) iJ; t;Zco G ;h, t.:. . !7 ,{ F !7 "J 'Y !7 0) r�, � v;:: f;t , n-; 17 ;< ,,," Ir'=¥ 7-. ( Trematomus borchgrevinki) 

0),($:� 3 ,...  8 cm O)fJj;fti,b�Mz- ---:J < -0 --C \, , t.:. .  

5. 2. 3. �t O)Jj{p 

;:_ lL � --c�tO)JJ{p--c· i:t -;,, 7· n ::t tc J: 6/lt1:.1:./J:7J.J0)3*�bqj-:h;h,-C � -c ju 9 (£-fi-. 1978) , 

1:fm'.Wf:1,f10)�{tftn� c:· 0) J: , f.t t O)iJ , v;::�*iJ��t.:n --C '-' ,t.:. .  :f: O) f.:.ci:>,  1:!lmff:�0)1ffl:� �  

tetE-t �d::cb0)5E,f1:l¥JtJ: 1*!ft ��i;:: J: 6 ic�� q:t1L, C Lt.:�:11E� rr 0  t.:. 

�t o)rffiPmi�$0)7JcJ!ji:tfJ 30 cm --c-, �ffl'v;:: ,,,{ F 1v n: --e � --c t  ;s < t.r.. "? --c i., , t.:. (J) --C·, w 

JLI <  {J)n1. ,7j({J)f�9 �;:: 1:fJ A l=l �f'f: .ry f::. (rxI 9) . 00 1=1 :!'1!!,��U:t lB��Affl{J) r(J)1¥iJ· G 2 - 3 m {J) 

m-r:· J, 0 t::. . l:fJ A 1=1 � r {J) 71( �ai%� 2 m -e:;k � t.c :EriJ:qiiil; IJ , jfilJ: {J) ,  :Er {J) ::t 12 :::z·· 12 Lt.: 

!£1,ff.lITdiJ:iBli=f=t-"'®E1v , f.:jfilID�c t.c "? --C \, ,  6 .  71(7* 12 m #JLI--C·��iJ::EriJ· G ?t})}C�:b IJ ,  t.r.. t..:.. 

G tJ ·t.t mt�i --c-��i=r�-s:B""'u 1.. , --c 1-. , o . -=. -:. --c· (J)ffll](t:t 1 @vc t t· 'i  IJ ,  20 AtJJ::(])�* 

�t-*Jf L, lJ(i=p�ffi{z-fflJlJ L t::. .  Mi�{J)�JJ: ¥.t�vc �;t ,  �t{J)ffli--C·J! G ;h,f_: {J)  c !AJ�tJ: ��lt 

o)Jlt1= .. !b¥J.Jtt ( rxI  10) , 1 2  m tJJ1t{J)fj)� {J)tm�vc (;t ,  gg {J)ffli--C·J! G;h,t.: 17 .::. , -J- :,,- :t- a !7 

6 .  � m t1 :tJ 

ffi7J(iWu:1tvc�ffl Lt.::±.f.t�tt�cv::>\, , ""( ,  :f:{J):mtfi • m�z-� 4 v;::� L. �JEO)�fB , t"0 J: 

uffffl :=- � t..: "? --c {J) rpiffi,Q� i'Jz �cx!S« 6 .  

6. t .  �7kJll · �Jk•M 

4-@f<Effi L t-: r 7 -1 7-, - -;,, i :t .  rrrffi--c· (J)ffll](f'r�ic::k � t.r..::FfflHr�1: t:t.r..b ·  -0 t::. . ffll](Hll 

{J) rvc i :t ,  w:tt 7 !7 !J 1v�(J):{Q:1ffi 'Y -v -;; c ;( n-; :,,-"""f, 7c 0) J:v;::qs {J) -t  - !7 - , :r -1 12 :,,- :) -r 

- :/� {J) i- v - =- :,,- ,;:l· ;< n-; / �%r ffl Lt.:.  JEv;::v;tlJ:=f {J)qs {J)i\'iftr'a:' �'i" , t.:. r 7 -1 7-. - -;,, {J) 

�)R( :t , ��-t 6 i'Cv::>;}L --C{$:1J(])jflj*€iJ:o/t.r.. < t.r.. 0 f::. .  7 - F v:t� '£ '""(·i@�� iJ l:fJ � -lt, � 

G �c{fj{<7) !}H 1=1 -$� :ft,J,mvc L t.:t.:co ,  7 - F l*Jv;::71(,:tvl c Iv c·A G t.r.. iJ·  0 t.:. . .=f.�v;t ,  $.ii• 

" , f'p:j('d:'.'-t 6�.=f. vc�=f 0) t {J) ��ffl L , ti::=fi:t}Jj=f {J) t {J) ��ffl Lt.: .  -:. {J)�vffi--c· , ffll]( 

f:}fl�aft 30 ?tffl� '! '""(· v:t� � �� C, t.,ciJ ,  "? t.:. . Lb·  L .  45 ?tz-�tf 6 ;:_ .,Sb ·  G -'f.Jf.(])jlj:$t;{J) 

r�fttJ:irr < t.,c IJ ,  tk�vcfWi.J;,s. � r�f 6 J: ? vc t.r.. 0 t.: . tJ: t"0 . ffllJ(i=f=tC-f.fffBvc �:t� � � � t:t.r.. 

iJ ,  0 t.:. . 
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� 4 u!!ffi �tt !.l 7-. I-
Table 4. Lists of equipments employed. 

fflll(Hll 

I-... =J -1 7-. - '>' :;;$:#,: "O" :i:\ I-t v 7-. ,  6.5 mm �* ;t 7
° 

v :/ 

::l A 7-. ;f; :/ �� 

fAJ J::ffi [/ / ;;( 

6.5 mm �;z.. ;f- 7
° 

l/ :/ =i.' A 7-. ;f; :/ �� 

(15) 3 mm �* ;t 7 l/ :/ =i.' A 7' ;f; :/ �� 

(ti:) 5 mm �;z.. ;t 7 l/ :/ =i.' A 7' ;f; :/ �!/! 

� - -v - 900 (:ffi:11!!.f±�) 

�EEit • * !7 I- .,.{ 7-. v =¥ ;:J. v - 3l - # 

7 1v � :::. ? 1,.. ,g-5iz:t/!, 200kg/cm2 JE�ffi 
��:S:>IB 1 1  l, m::S:>IB 1 5  kg 

K�..,�1v -:I', ..,, - ;z.- 7-. {t  

P-91 � .  �ffi .EE:;IJ 200 kg/cm2 

-'f:- - 3l - C:::ffl:3'.EvfE 200 V, 2.2 kW)/ 

.:i:. :/ :/ Y ( 4 HP) -t: 'Y I-

II� 
m� 

N-A � 

UW :::. ,:1 ::i - 11,, 15  mm, F2.8 

UW :::. ,:; =i. - 11,, 28 mm, F3.5 

W :::. ,y ::i - 11,, 35 mm, F2.5 

} 
} 

SB-101 �:::. ::i / 7-.N-A�I!}J§ 7-. I- i::t ;J-; 

YS-50M � 

YS-150 � 

=- ::i / 7-. ill  • N-A 0 �¥�M 

CL-80 � .... � ';/ 7 !.l - =J -1 I- , 80 W 

� / -'£:- 7' • 7' - .,.{ - r =; -1 , -r -1 p / 

P - 7° , 1 1  mm9, 40 m 

7' ;f; - ')' 7 ;t / ' �1r�:i:\ 

} 

;t - 7. l- =J !J 7 •  
tl 7-- '/ 1) / ;$1'' - tr. 

;t - 7-. l- !J 7 •  

;f; -t: -1 F" :/tr. 

(r*) B :,f;:J't� 

(r*) B :;;fi:J't;� 
;t - 7.  t' !J 7 .  

;t -1 � ';1 1:: tr 

(�) :/ - 7 / J,:' :/ -

1 ti 

1 ti 

2 # 

1 ti 
2 ti 

2 ti  
1 ti 

1 t; 

1 t; 

1 �-t 

1 t; 

1 ti 

7 � !.l 7J • 7.KJ:: -t: 'Y 1' 
-tj- r)  / }-e r)  ;r. - 7' 

:/ 7. 7 A ;:(tf: 

1 ti 

7.K i::j:t -t: 'Y 1' 
2 ti 
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fflJl(vc. � t..: -0 -n:t, 1¥ 1JWiD:IE 0) t-.:2sb 1 6 kg 0) � ;i., r �JDl!vc. "::>vtt-.:. ffl71(1*�tMf-t i� ".J:h 
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Fig. 11. A diver equipped with diving gears. 
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