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Core Dirilling at Syowa Station, Antarctica

Katsutada KAaMINUMA*

Abstract: The first core drilling at Syowa Station in Antarctica was cai-
ried out by the 21st Japanese Antarctic Research Expedition (JARE-21) by a
rotary core drilling 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 30m-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
drilling at Syowa Station.
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Fig. 1. Locations of the core drilling sites.

B TOEBRE—) v 7B OERH LMK, FIUHEO—BIEARAA -V v Z7EHI 2
CHEATELDBEL I ok, 21RO =7 K=V v FDO#Ef I X OB TOEE g
B— GRE—®), FEE— (ATHE 2T\, 22KRBEOKFY -V v 7EEIIRBFESR (%)
B IOMBRF GhF) NiTokizh, k4 RKEE ), RBE— %), BEHEE (b
RYBEEE) OBHh+Bk. EEOFECIS - TREEHOBRNT, TEEDOTEANE
RIN, FESRIBLKBOBERICEELABETIRCIBLIANKE L. BRE=7 F—
Vs, KE=) v 7L AERBAKROHB LB,
2.2. HHBM

FEB RO BTN CHEF AR SR A H A Lic. £ Lic2lk, 22KRBECHES X
CFER LB O—EBEEXEYRT. M2 A—) v /o AT AL(0BERXREYEL TS, L
TEERRCETOHBEL N 5.

D A—V v 7B

FE—) v IERIEKT2 A1 07 4 — FRA—Y v 7R (AFELEE S0m) 2MEH X
n, BHELQXSEHTF VY v=v o MR .

2) ¥ o, b

AR5/ E N (ITAZALERET), +—7 Ak, bEAAYE, F (AHAEALY),
AVvFVIZEZ=F 4 FEAF¥EL, P (A4 v7Y) 03O, P HPMERINE. =7 F—
Vv T, TOFRE—BEELFHEORALYEAZARBL, KE—Y v 27 CIIBEEL



No. 77. 1983) A - RO SEE—) v 137
x1 BEH—%

Table

1. List of tools.

% JARE-21 JARE-22
Drilling machine KT-2 KT-2
Metal crown bit (46 mm) 24 pcs 15 pcs
Surface set diamond bit (46 mm) 2 pcs 1pc
Impregnated diamond bit (46 mm) — 6 pcs
Metal crown bit (144 mm) S pcs S pcs
Surface set diamond bit (144 mm) 1pc —
Impregnated diamond bit (144 mm) — 1pc
Derrick (6 m) 1 set 1set
Air compressor TR-160 TR-160
Water pump — MG-5A
Water swivel 1pc 1pc
Core tube (46 mm) 50 cm < 10 pcs 50 cm < 10 pcs
30cmx 10 pcs 100cmXx 3 pcs
150 cm X 2 pcs
Core tube (144 mm) S50cmx 2 pcs S50cmX 2 pcs
30cmXx 3 pcs
Drilling rod (40.5 mm) 1.5m <20 pcs 1. 5m x40 pcs
3.0mXx 10 pcs
Core lifter (46 mm) 10 pcs 12 pcs
Core lifter (144 mm) 2 pcs 2 pcs
2 1
3
4
5 6
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Schematic view of core drilling system. 1. 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, 10. Core lifter, 11. Drilling bit.

Fig. 2.
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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.
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Fig. 4. Schematic view of core recovery tools.
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Table 2. Core drl[lmg at S}owa Station.

| Perlod (workmg days) By l Depth
For temperature Jan. 27-Mar. 22, 1980 (26 days) ‘ JARE-21 E 2015¢cm
measurements Feb. 10-Mar. 8, 1981 ( 7 days) JARE-22 1370 cm
Jan. 5-Jan. 18, 1982 ( 7 days) JARE-22 2960 cm
For the borehole Mar. 25-Apr. 4, 1980 ( 5 days) ; JARE-21 } 0- 95cm
tiltmeter Jan. 24 Jan. 28, 1981 ( 3 days) | JARE-22 % 95-187 cm
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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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