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Fig.1 Conventional core drilling schemes

1-Bit;2—Core;3—Core barrel ;4—Reducing joint;5—Drill stem;
6—Guiding;7—Rig;8—Rotary spindle ;9—Chuck; 10—Swivel;
11—Traveling block ; 12—Wire rope;13—Crane; 14—Tower leg;
15—=Service room;16—Hoist; 17—High—pressure hose; 18—Pump;
19—Motor; 20—Recirculating tank ;21—Settling pond; 22—Suck
pool;23—Suck hose ;24—Weight indicator; 25—Standpipe plate
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El’'gygytgyn impactites: 446.7 - 451.6 m blf

P8 WSO b il R 2 ik o R R 0 A R T T
fif# 5 A1 HL I WML (Photo (©): C. Koeberl, Univ.
Vienna)

Fig.8 Studies of shocked minerals in the rocks which
provide information for the mechanics of crater formation
(Photo (©): after C. Koeberl, Univ. Vienna)
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B9 055 1 B 38 R #HIEJE (Photo (©): C. Koeberl,
Univ. Vienna)
Fig.9 Evidence of melt—bearing impact breccia, also called a
suevite (Photo (©): after C. Koeberl, Univ. Vienna)

10 ¥ i3 8 K ff 57 (Photo ©: C. Koeberl, Univ. Vienna)
Fig.10 Suevite(Photo (©): after C. Koeberl, Univ. Vienna)
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Model for magma production by the Hawaiian plume
BRI L A SR

Older volcanos

L) K 1L HORE G
Sampling area of
indiv?al volcano

->»

BT ¢
Accumulated plume
magma

' Melt-producing & 14 & SO A MPCIRIE A (11,508 T8 R, 4

olume of plume
Mett percolation i s 3773m) (Photo(©): ICDP)
through matrix

Fr e BEE R A g i T Fig.14 Olivine—rich pillow lava and pillow breccia
(11,508" ,about 3773m) (Photo(©) ; after HSDP)

Temperature
distribution in the plume
o Rk S A

11 BB AL A e A
Fig.11 Model for magma production by the Hawaiian plume
(after Su DC,and Yang JS, 2010)

15 & KL BB JH 2 19 4 L (Photo(©): ICDP)
Fig.15 Core including a lot of hyaloclastite (Photo(©); HSDP)
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Fig.12 Rocks recovered comprising an olivine—rich % 2000 : . 3 E E

£ E 1 E ]

intrusion and a thick pillow breccia (Photo (©):after HSDP) 8 - E 1 F ]
E a 1 E ]
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4'000 C 1 1 i C 1 1 1 1 1 1 |
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SO, Ml MgO 5 ft i 4 ff 0
Fig.16 Variations in SiO, and MgO content of pyroxenite
primary magma compositions for glasses and whole rocks
with depth in the HSDP2 drill core (after Claude
Herzberg, 2006)
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Fig.13 Reddish material in the matrix between clasts of (F 16) TR RS 2R T X EEBE5E

the core(Photo(©): after HSDP) TAERS DA A ZEAT A Wi 3 B (8 AF 5% 180 S ,ﬁfﬂi
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—Project)
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17 A A = AIFEHA#554R (Setsuya Nakada and John
Eichelberger, 2004)
Fig.17 Unzen Scientific Drilling Project(after Setsuya
Nakada and John Eichelberger, 2004.)

18 USDP—4 fL 1753.3~1754.3 m B& L (Setsuya
Nakada, Kozo Uto, et al. 2005)
Fig.18 Cores of USDP—4 from the depth of 1753.3 m to
1754.3m(after Setsuya Nakada, Kozo Uto, et al., 2005)

19 K i 25 Tk (A2 2 L 1T 1))
(Yoshihiko Goto, et al.2008)

A—RIFIE I C2 H 0 B—HRIFE M C11 &L C—HRITF a1
C5 0y RGOS o 2 INFEE A v W4 Il )8
K p B TR J 1l 0
Fig.19 Volcaniclastic veins. Uphole on the left side. (after
Yoshihiko Goto, et al.2008)

A—Sawn slab of C2 core. B—Sawn slab of C11 core. C—Sawn
slab of C5 coreja:Pale green, altered zones, c:Large andesite
clast, v:Dark green volcaniclastic vein,

p : Polymict volcanic breccia
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WFERZE
coherent dacite

1994.00 m

DRILL CORE (C16)
Ei> (C16)

coherent dacite volcaniclastic vein
RERE KULREERKE
ﬁlﬁiﬁ% 0 5 10 cm
coherent dacite

K20 #RIF C16 40 (1994.00~1995.75 m) Ji 58 WY 3
f# (Yoshihiko Goto et al., 2008)
Fig.20 Sketch of volcaniclastic veins in coherent dacite.
Sawn slab of C16 core (1994.00—1995.75 m) (after
Yoshihiko Goto et al., 2008)
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(Yoshihiko Goto et al., 2008)
Fig.21 Polymict volcanic breccia facies. Uphole on
the left side (after Yoshihiko Goto et al., 2008)
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Fig.22 Coherent dacite facies(after Yoshihiko Goto et al., 2008)



692 h =

Hi J 2013 4F

23 Il B A A R W R T RO AR 2
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Fig.23 Microphotograph of conduit lava, showing hydrothermal
alteration (after Setsuya Nakada, Kozo Uto et al., 2005)
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Scientific drilling—the golden key to in—depth petrologic study

ZHANG Xiao—xi', YANG Jing—sui’, ZHANG Hui', HU Yu—le!, SU De—chen’

(1. China University of Geosciences, Wuhan 430074, Hubei, China; 2. Institute of Geology , Chinese Academy of Geological Sciences, Beijing
100037, China)

Abstract:Rock is the research object of petrology; nevertheless, if specific rock samples are not sufficient,
petrologic research is impossible. In the in—depth study of the petrology,the mere dependence on rock samples
obtained from the surface is not enough. The rock samples collected from deep earth are necessary, and the
acquisition of such samples can only rely on drilling engineering. Scientific drilling can obtain the rock samples
from deep earth, and researches can be carried out on the cores which carry a lot of information concerning the
deep earth,and this will surely promote the development of petrology. At the same time,the research results of
petrology can provide the basis for the design of drilling engineering. In addition,the in —depth study of the
petrology can promote the development of the drilling technology due to its special requirement for drilling cores.
Without technical support, the progress of science is impossible. Only by paying full attention to drilling
engineering can importance be truly attached to geological study and to the research on petrology.

Key words:scientific drilling; petrology ;rock drillability ; drilling technology
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