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Core Drilling at Syowa Station, Antarctica 

Katsutada KAMINUMA * 

Abstract: The first core drilling at Syowa Station in Antarctica was car­
ried out by the 21st Japanese Antarctic Research Expedition (JARE-21) by a 
rotary core dril1ing method using air as the drilling fluid. After 26 days of 
drilling work, a 20 m-deep borehole was obtained in March 1980. In order 
to deepen this borehole, the core drilling was succeeded by JARE-22 using 
water as the drilling fluid. However, drilling rods were stuck in the hole 
during the removal of the frozen drilling fluid. The part of the hole which is 
deeper than 5 m could not be used for underground temperature measurements. 
Though a new 30 m-deep hole was drilled in March 1981, drilling rods were 
stuck in the hole again. Only the upper part of the hole which is shallower 
than 7 m could be used for the temperature measurements. 

Another 30 m-deep hole was drilled in January 1982. It was done well 
to make the 30 m-deep hole. However, the hole could not be used for the 
temperature measurements, because drilling rods were stuck in the hole again 
during the removal of the drilling fluid. Though the leakage and/or flood of 
water in the drilling hole on East Ongul Island was beyond prediction, a few 
cracks at the depth from the surface to 10 m were found to act as waterways. 
To keep water from leakage and/or flood is the most important in the core 
dri1ling at Syowa Station. 
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Fig. 1. Locations of the core drilling sites. 
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� 1 �:tt-� 
Table 1. List of tools. 

Tool JARE-21 JARE-22 

Drilling machine 
Metal crown bit 
Surface set diamond bit 
Impregnated diamond bit 
Metal crown bit 
Surface set diamond bit 
Impregnated diamond bit 
Derrick 

(46 mm) 
(46 mm) 
(46 mm) 

(144 mm) 
(144 mm) 
(144 mm) 

(6m) 

KT-2 

24pcs 
2pcs 

5pcs 
1 pc 

1 set 
TR-160 

1 pc 

KT-2 

15 pcs 
1 pc 

6pcs 
5 pcs 

1 pc 
1 set 

TR-160 

MG-5A 

1 pc 

Air compressor 
Water pump 
Water swivel 

Core tube (46 mm) 50cmx10pcs 50 cmx 10 pcs 
30cmx10 pcs lOOcmx 3 pcs 

150cmx 2pcs 
Core tube 50cmx 2pcs 50cmx 2pcs 

30cmx 3 pcs 
Drilling rod 

Core lifter 
Core lifter 

(144 mm) 

(40.5 mm) 

(46 mm) 
(144 mm) 

1. 5 mx20 pcs 1. 5 mx40 pcs 

11 

,---8 

.....---9 
ll...:l"---10 

b 

3.0mxlO pcs 
lOpcs 12 pcs 

2pcs 2pcs 

� 2 :f"- lJ y7·:fJt5:-\�. 1. S?<· G, 2. r; 1 �-. 3. r; � -7 
-.::z 4 ""')I,,, 4. =¥-1) / 7·��' 5. �l}(;t-.:;z, 6. �* 
;f.y7°, 7. �l}(;t-.:;z, 8. ;f°-1) y:7•0 'Y !-', 9. �y7• 

;J,,::1"7:f.1-7\ 10. ::1'71)77-, 11. l:::',y r. 

Fig. 2. Schematic view of core drilling system. I. Derrick, 2. Wire, 
3. Water swivel, 4. Drilling machine, 5. Delivery hose, 6. 
Piston pump, 7. Suction hose, 8. Drilling rod, 9. Single core 
tube, JO. Core lifter, JI. Drilling bit. 
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Fig. 3. Schematic view of three types of drilling bits. 1. Metal 

crown bit, 2. Impregnated diamond bit, 3. Surface set 
diamond bit. 

i to Drilling Rod 

Single Core Tube 

CoreLifti 

Core Lifter 

Drilling Bit 

� 4 :17@JJ&fflJl.��� 
Fig. 4. Schematic view of core recovery tools. 
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71(,t;-Y :/!l·,c:rot,--Ctt., MG-5A mll::.
0

� I- :/�:/7
° 

(ttlli.lt 70//min, ttlliEE1J 25kg/ 

cm2) n�22{'J(�vcl: IJM:-t:>�ihf!ffi�hts:. t*M:iO)Je:pi:n�£.>00)-c· 30% �t*1&n;fJfHJ7J'Cc 

L--Cffit,Ghk.. 

2.3. *- 'J �lj'f'l:lt 

� 2 �t.-v-1 HJ!JO) ;t; - !J :,.,- ff1F�O)�;ljfpJtJ:IF1=1j, �ftHH&, J1J��JJtO) i c tbc·tb 0. :itMt� 

�Uit.ltJJ!UJEffi ;t; - Y :,.,- p··-z-0) t 0) fi, :r- 7 ,t; - !J :/ !fc· 2 015 cm, Jj'(,t; - !J :/ p·-r::: 2 960 cm 

��nx; L ts:iJ�. i=z '.'I F O):}Jpflf*;f&vc l: 1J I98Uf 1 J:I tJ!ijJt.fLO) 7 m tJaO)dJ..?Jq�ijffi � h --Ct, 

0. ffi!�1'.mlfr:Jt#-4Hffl ;t; - !J :,.,- !7'!:t.1981::q:. 1 Ji§ ��oc��.St LffiiHt�.ill.!J��ftin.,, t.:. 

� 2 aBf1l£tt!! t:: i; It 9 Efi>t: - 1J '/ ·:f 

Table 2. Core drilling at Syowa Station. 

For temperature 
measurements 

For the borehole 
tiltmeter 

Period (working days) 
Jan. 27-Mar. 22, 1980 (26 days) 
Feb. 10-Mar. 8, 1981 ( 7 days) 
Jan. 5- Jan. 18, 1982 ( 7 days) 

Mar. 25-Apr. 4, 1980 ( 5 days) 

Jan. 24- Jan. 28, 1981 ( 3 days) 

2. 3. 1. :r- 7 ;i� - lJ :/ !/' 

By \ Depth 
JARE-21 I 2 015 cm 
JARE-22 1 370 cm 
JARE-22 2 960 cm 
JARE-21 

JARE-22 

0- 95cm 

95-187 cm 

(g! 1 0) 2 0) -v -1 1- vc ::z :/ !l lJ - 1- 0) £��tr t:i, fir:tt � ffi. A, c· -z-0) J:: �c ;1; - !J :,.,- !l .. �-fflx � 

�;E Lts:. �.g-0)7.l'(flli LvC l: IJ :JL i 7]; IJ C @]ijiitf G tJ�m5E �no O)c·a:��� L ts:. l=I m 

IJ \;t_.;{ !J ;i, 1::· y 1' -c·fi":>t� . .,,{ !J 11,{!ffl�t'!., ;t;- l) :,.,- :7·�-fflxO)@�JO'!. 150rpm c L, *fr 

[E!'!. 4kg/cm2 tJ,G�t7dcJ::tf--C-ir!i�ft-Jvctt. 30kg/cm2 ic·{tfflLts:. ,t;;1,,70)�i:i't:t. 600 

rpm c L f.:_ff., :tlffl�li��iJ:jl tr :c v:i n --C i:z Y F wCtJ.&itbtJ:§61:_ L, 600 rpm �{*--C ts:.< ts:."::> 

tc.. ;t;1v70)�ii', *frffJ:t.�::kc· 20kg/cm2 c Lts:. 1400cm �,§£-(·w/9�1::: y I-i:t.-t"«--C 

�- L -c Li":> f.:_iJ:, .,,{ !J 1v:§t24{Kfil0) 5 t:i11J�l:iJ�tJ:15ffl�wf 1* L--C11JfUffl L ts:. A:Htfr9v::. 

�{�26Bi1=1j (52AB) 0)1f, 2 015cm :fL (UT 20m JLclJ'-t") � 1l0;:. cil:c·�ts:. 1lG 

nt.:_:1?;1. 1 552cm c·::17@.]J{V-¥::t 77.0% c·0"::>tc.. 

2. 3. 2. 7Jc ;t; - !J :,.,- !J' 

21?X�!fWli1=1j�C�Ghts: 2 015 cm :fL� � G �cm lJ �60 o tc.6bvC, filt'.ffit L --C ch"::> t-:lliii.g-t 

:/Y -�@]JR 1_, ts:. 7.I(;t; - l) :/ !J'c'ilfil�IJ�tm�a 1_, t�tJ:, Jj'(iJ: i 0 tc. < ooffl"t±"f:filhmE L�� 

c t.r. IJ, ]:'.l 'Y FiJ:t*M:i L, JLJi3i::.:f'fll��nts:. ::. O)f.:_tb[gj 1 0) 3 c·trts:icMin�u�rm�a Lk.. 

,t; - !J / !7-·�t!ftO)�.g-O)filt'.ffit�ftJ::a:r- 7 ,t; - Y :,.,- !7' c lql�c·£.> 0 tJ:, m�1J��tJ\iftA., c· t i=z 
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'Y F O)�ifJ�t...¥6� -ttf, 'ffi'v::. 600 rpm �1*"':>;:. c tJ; -c· 15 t.::.. L'/:J'-L, �7J(tJ;T:m7'f-v::.� L 

< , �l�Uti 0) iltlJr � f* "':> ;:. l ti; -c· 15 ts:. tJ" "? t.::.. t.::.. 2sb, � � 0) :9{-c· JZ!i""' 0 ::i 7 !J 7 37 -0) � � �;j 

ffi�L--C\..,0Faiv::., 1 370cm WJ�ULt.::..cC:.6-C'P y FiJ;UR*aLt.::.. P 'Y FO)@JJjx�t.. 7m nit 

-:p}]Lt.::.t.:.vt-c·c5-?t.::.. (tJr 13m :JLc:,r--t). 3�§0);t{-!J :/!7.�i., 22<};:��1fc5/tt0)1982 

::q:. 1 JHc 13 m :JLO)� 1 m mfflU-c-�1;f!! Lt.::... 13 m :fL c F8'J C < �7.l(vt.i*� 2 m �'1ffl.1!'t.::.c5 

t.::. IJ n" t;, Ml "i IJ , 5 m #i/IiJ• G � G �c� L < ts:."? t.::.. c:. 0) �* vi., 7..k 0) i:f:t vcfi!:itt 0) * 15 i.,, I­

,i, !7 ::i :/ ,,� - 37 -.ffl ::t--1 ,i, ��;\ -t 0;:. c vc J: IJ -�®vc�t..tJ:. t.r. IJ it?vft.::.iJ;, �* z-1t:2rb 0 

"i -c·vut..� G ts:.'/J" "? t.::... -.:t L --C 2 960 cm Wi�IJ Lt.::.�,� -c-�7J(.If[;a;�� Lt.::. c:. c <b c5 IJ, "i 

t.::.-�:ltlfi&�J! 0) § ffl����nlt Lt.::.;:. l n• G ;t{ -!J :/ ;l f'p��� 7 Lt.::... 2 711 cm 0) ::i 7 tJt 

@JJ!x � .:h, @JJ!x$t-t.. 91. 6% -c·c5 "? t.::... 

2. 3. 3. ��m!f!;£{#4H .ffl ;t{-!J :/ !f 

-tJ--1 r v'ilZI 1 0) l -c·s 0 . .:i::. 7 ;t{-!J :/ 17·-c-�t.., * 2 vcJ! G.:h0 J: 5 vc1980::q:. 3 Jj-4 JHc 

95 cm ffin'itl Lt..:iJ;, ::i 7 !J 7 37 -!J :/ fO)��O)f..:?:sb ::i 7t,;@JJ!x-c·15ff'p�O)tj:t1t:z-�mt.r. 

< �:ht..:. 1981::q:. 1 }j J: IJ .bt..:t.::..�7.1(� -!J :/ 17···c-1'F��l�rHt& L, ;:. O)JLz- 187 cm "i -c·i1ifl 

IJ rvft.::... c:. O):JL�.ffl i.,,t.::..���ffi*4it�t..mtEJl��vc f'Fibi:f:t-c·c5 0. 

3.1. �- 1) ��'O)fl:Jtfffi$f::?I,\"(" 
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Fig. 5. Daily operation of the drilling. 
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Fig. 6. Estimated crack locations in the 20 m-deep and 30 m-deep holes. 

1. 20 m-deep hole. 2. 30 m-deep hole. 
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