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Abstract

Based on lexicology, corpus linguistics, and English for academic purposes (EAP) linguistics, this
paper built a corpus of 130 thousand word tokens called Geoscientific English Mini-Corpus (GSEC,
for short). Based on this corpus, using AntConc and Wordsmith software, and taking British Aca-
demic Written English (BAWE, for short) as a reference Corpus, this paper analyzed the lexical
length, density and frequency of geoscientific English, and then generated frequency list to analyze
the features of function words and content words in GSEC and their word-formation characteris-
tics. Furthermore, the GSEC keyword list was generated to analyze the collocation characteristics
of the significant high-frequency words. Finally, referring to the features of geoscientific English
words, this paper gave out some suggestions on geoscientific English vocabulary teaching and the
study on geoscientific field.
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1%} (Geoscientific English Mini-Corpus, GSEC). Z T It, fBiAntConcHIWordsmithZ#r k44,
DAL E AR H R $E1EE R EE (British Academic Written English, BAWE)/E AZ IR TERLE, i Xt Lo
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1. 5|8

TEAERA G — L) 21 e, B PR RIE BAL X 908 A A R T 2 o fb . ok Z 1) A &
Al A B e Tk g <l + SEE T AR, DUE TS A AT [ R R R S IR AN E A
fEo L, BITHEEEENIARIEE R — N HEEH RIS, RN B R A0 7T U8 A & 51 1
MNATE AT E A

%, AR BB TURIERI R —, = — T TR R WAl A i B 2R3 2% . I eesy, A Hb
A BEUR R)  SR SR T, SRR SR I P BT N A 4 BRI B A 3R AT b 5T B R A B AR AN AT . SR R b
JoR A 25 AE 52 o AR AR o 21 7 i B s 2 ARV o (R, o 5T S iB R 1Y) R G o R
Ko —J7 M2 H T HUGE LM AR S, Tl EE R, i, HEg 7/ EETCEAA g
FRHE 5T 25 S, KHB 3 Mo 5 iV 52 Bia] UG —Isgma, DRt HE DLICIZ AN 548 o 53— 7 2 R O i 22 %
WIHERECH AR, AR RS LT RG W T AIEZE, RETFH — 247 2 A Rdiz 77
o PRI, WFHBJSSE T RS R LE K.

AWFFLLARNC Y EREE 557 RS F v IR SEA,  BEx s B iEiE RHERT LA
TE 78 7048 %65 B N A G 70 RO B Rt b, 254 o T J5 O 25 (b ) b ol 0 1 205 R 22 R il IR AR = 1)
SEPRFR SR, R AN = RN B R b TR 9515 R} ZE (Geoscientific English Mini-Corpus, GSEC),
fEBh AntConc A1 Wordsmith S5 43 BT84, 1 DA E 22 K 510 918 15 ) (British Academic Written English,
BAWEWEAZIRIERLE, @ et MERE, b SiaC fia i, i . i, JEskm A
BRI, iRl B D Re Al . S SR B R BRI R AE . JR AR IR AR A GSEC AR, 0 H
2 A A O A

2. MBI REIEERE GSEC FfaiE
2.1. BEREN

ORI, TR AR LR LA RN © ARERYE SR TR S BT RN @ &
FEPEIR I o AHIE TR T R BRE T T8 SO AR R RIT L, RN OEEANE RS, BRI, +
=ARIR BRI RE A AT DA A2 A DU ST 55K 7o @ TR B . JFCE S ) 3 ZEAR AR PIAS U5 T
—REFANFE R, TRWIFEE[1]. MRS IERE R TR TR, SRSRANL f SRR E, it
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F LA RO B A TR 2 0, S SRR A R, S PRO E A F A R
2.2. WBEMRIGEIERIEE GSEC R RAM T

2.2.1. GSEC iR IR E

TERKE SR A R b, DB R EETE 5 22 0B 2 A, ARG RIEE 2013 4 SCI B30 X (R R
W X ML hitp://www.fenqubiao.com/), I8t 7 [5a) H T 4 52 el K] R0 32 R AH O, A 24 X T Hb
SO 1 X SCI 3 SATINE S 13 A, bS5, KBTI, M Web of Science £# e T #5245
£ 2014-2016 “F PTG SO ELIE T 525 8, 32 1 BI2R 13 ARBAT] B ik U6 SO 28 St 1B . 7Eik
SCHHECH I AR, O T AR UERFEEE, RS B TIRAE EL TR R — N BT ) T R EATIS SC . TR
WX RE T SCNE AN “LE” (Article), MAEBIE. SVGEHA. 1EEHNHE.

Table 1. Numbers of papers abstracts of the 13 journals
= 113 REAT R ik BRI U E B Gt 1B R

ISSN LRI EAR IS WO A
0084-6597 ANNU REV EARTH PL SC 70
1941-1405 ANNU REV MAR SCI 63
0012-8252 EARTH-SCIREV 33
0016-7606 GEOL SOC AM BULL 51
0091-7613 GEOLOGY 72
1991-959X GEOSCIMODEL DEV 52
0886-6236 GLOBAL BIOGEOCHEM CY 16
1342-937X GONDWANA RES 63
0263-4929 JMETAMORPH GEOL 16
0022-3530 JPETROL 21
1752-0894 NAT GEOSCI 12
0301-9268 PRECAMBRIAN RES 40
8755-1209 REV GEOPHYS 16

WIS 525

AT AR TR R AR R S R AR A RV, B A T 13 AT AT, B s, X
WA A H I TLAE RS IR 29 7E 4.5 BLE, Hidr ANNU REV MAR SCI 2 IH R 7358 7 18.1. X i
XTI R R TR FTEE R, TR RIR R B R R

2.2.2. GSEC BN K in TFnseE

AETERIRIN AT R —ANE KW 3 IR TAE. BT M web of science A N K ) S04 B A PDF #43K,
KL, FERHIRENG R b H IR B “a%B” , @b SCELS . FR SRS 1, R 34T 5556
AR “ XK 20057 B SChi “ AR 3.0 (http:/fenglin609.27h.com/) X 8 A7 9 4 S A
(xR T A R SCAREAT I A H . AR5 s e SCAR T dn ., N T T HIGR R HHE, F—
it “HERETE + 5/5S + S0 ol — RIERIE, RAART xt CARIE 39 4,
Wiz 2 fion. @ — RPN SCAIN T, GSEC A XAERER, it 13 Jak.
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Figure 1. 5-year impact of each journal
E 1. BT E T
Table 2. Sources of GSEC texts
= 2. GSEC BRI EE LA KIRT %R
i P 2 P 4 91 U 32 69 RU(GSEC ARSI L P2 RO LA 2 R GSEC AR
1 ANNU REV MAR SCI Volume 6, 2014 21  GLOBAL BIOGEOCHEM CYCLES Volume 30, issue 1, 2016
2 ANNU REV MAR SCI Volume 7, 2015 22 GONDWANA RESEARCH Volume 25, Issue 1, 2014
3 ANNU REV MAR SCI Volume 8, 2016 23 GONDWANA RESEARCH Volume 27, Issue 1, 2015
4 Annual Review of Earth and Planetary Sciences Volume 42, 2014 24 GONDWANA RESEARCH Volume 29, Issue 1, 2016
5 Annual Review of Earth and Planetary Sciences Volume 43, 2015 25 Journal of Metamorphic Geology Volume 32, Issue 1-2014
6 Annual Review of Earth and Planetary Sciences Volume 44, 2016 26 Journal of Metamorphic Geology Volume 33, Issue 1-2015
7 Earth-Science Reviews Volume 128, 2014 27 Journal of Metamorphic Geology Volume 34, Issue 1-2016
8 Earth-Science Reviews Volume 140, 2015 28 JOURNAL OF PETROLOGY Volume 55, Issue 1-2014
9 Earth-Science Reviews Volume 152, 2016 29 JOURNAL OF PETROLOGY Volume 56, Issue 1-2015
10 GEOL SOC AM BULLETIN Volume 126, Number 1-2, 2014 30 JOURNAL OF PETROLOGY Volume 57, Issue 1-2016
11 GEOL SOC AM BULLETIN Volume 127, Number 1-2, 2015 31 nature geoscience Volume 7, Issuel-2014
12 GEOL SOC AM BULLETIN Volume 128, Number 1-2, 2016 32 nature geoscience Volume 8, Issuel-2015
13 GEOLOGY Volume 42, Number 1, 2014 33 nature geoscience Volume 9, Issuel-2016
14 GEOLOGY Volume 43, Number 1, 2015 34 PRECAMBRIAN RESEARCH Volume 240, 2014
15 GEOLOGY Volume 44, Number 1, 2016 35 PRECAMBRIAN RESEARCH Volume 256, 2015
16 Geoscientific Model Development Volume 7, issue 1, 2014 36 PRECAMBRIAN RESEARCH Volume 272, 2016
17 Geoscientific Model Development Volume 8, issue 1, 2015 37 REV GEOPHYS Volume 52, Issue 1-2014
18 Geoscientific Model Development Volume 9, issue 1, 2016 38 REV GEOPHYS Volume 53, Issue 1-2015
19 GLOBAL BIOGEOCHEM CYCLES Volume 28, issue 1, 2014 39 REV GEOPHYS Volume 54, Issue 1-2016
20 GLOBAL BIOGEOCHEM CYCLES Volume 29, issue 1, 2015
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3. WRFEIEIRCEH R 54
3.1. MWREFIRCH— RIS ES

3.1.1. iAK. ALEE

AT MR AT 3 B R R S R — R AE, ASHE A5 B WordSmith Tools 6.0 Hi# & 41t
Thig, JEIEXtE GSEC A BAWE P ATERIE IGE TS, MR 70 H 5 S8 T 1 — MR AL

HRAE P KB R R AT T a6 S, TERER 3 PIANERLEEAE 3 1 R A AR A il Kb (%o bL s 45
o INF 3 ATLLE AN R SEE S TE R, GSEC A1 BAWE X P MERLE I T Hia K &R 5 AN 7B,
{H72& GSEC HIFREAL A KT BAWE, HIA L GSEC HrRNCE Bl 2%, PRI K.

Table 3. Contrast of word length between GSEC and BAWE
# 3. GSEC 1 BAWE BRI ERYIAK Xt tL %

GSEC BAWE
P 5 5
AR EATIRIS 3.16 2.89

FRIE I EE RIS RIS 4 R AN ERE I 5 BT LUt - AFR 4 T LA 31, ARl RN 5 — 2 GSEC
(K% B2 KT BAWE iERFZE RN # R, Xt — 2P oK 17 GSEC Hh AR K B A VR A 22 2T IR e FE

Table 4. Contrast of lexical density between GSEC and BAWE
% 4. GSEC # BAWE BRI EER 1AL 2 BEXT b 3=

. Stk RV PR TR
TERFEL FFFHL (TTR) (STTR)
GSEC 132,531 10,628 8 4481
BAWE 6,728,048 100,262 1 39.00

3.1.2. iA@3H

B 1A ARC 2 BRI Ge it Ak, A ST A o A R B A AR BLRE HOR SR R AR
B2 TAEIGEZE 08 Laurence Anthony ##2H 2002 HEHLAF A I — 2K 4% (0 G 3% (5 R AL & AT
AntConc 3.2.1w [2]. fEBINZF A A GSEC 1EEHE IR, 32 5 AIaAaR i 20 AN i it ol . R4
TSR K, GSEC #i 20 AMAE S Zh eI & 19 /S, fHEE A (as an. the)s B3I (s are. have). %17 (and.
as). AP (we) /il 10 4o AFRARIA we S fe &, AT LAE tH GSEC F & 2 WL A1 2 AR VERFHE,
=MREDAER MBI BN (is+ ares have) P DA B 3R S48 1148 SO B 1 I 25 B A R IE—— B e IR
PEENER N E . BB EAS M FIREAR I T 200 R 23 AR P V8 R ARRAE

Table 5. Word list of GSEC (top 20)
= 5. GSEC BRI EE iRl aR (AT 20 MA)

Fre ez L {] s LE Hia]
1 8913 the 11 936 are
2 5710 of 12 924 for
3 4953 and 13 820 by
4 2921 in 14 673 on
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Continued
5 2549 to 15 631 as
6 1966 a 16 592 this
7 1292 that 17 565 at
8 1115 with 18 547 we
9 1108 is 19 504 ma
10 1056 from 20 440 an

e AR AT R AR I R R B -

N T BE— B0 T BT SEAE F E AR, 5N A5 R R S 28 42 1A AU S BUAS B A 52 SCIA )
JRSEAE AR AR o [RII Jy T SE A O S m AL, i A AR, AL PR R b A A A AR AL
T, MIMEH] g7 AR H K, AR SR ERIAER, Wk 6 i,

Table 6. Cluster list of GSEC (top 50)
=< 6. GSEC BRI EEiRIFEZR (A 50 ™MAFK)

Frs
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

ks
552
439
435
413
285
272
263
259
246
239
225
209
208
208
206
203
200
196
193
193
187
185
179
170
169

%
model
rock
age
data
process
study
time
zone
ocean
zircon
system
form
climate
water
mantle
formation
base
temperature
source
surface
melt
scale
range
subduction

event

T 45
169
168
164
161
158
156
156
156
156
155
155
155
153
153
152
150
149
148
148
148
144
144
143
142
140

i)
sediment
occur
arc
condition
provide
crust
evolution
pb
sample
crustal
late
record
global
rate
fault
region
complex
deposit
earth
tectonic
composition
low
increase
continental

ice

T A BRSNS AL P
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6 J PTG AL AL B (1) GSEC TEARHEE Hal Stk 44 BT 50 FR) v 430l 1% o U 5% 1K 24 1y At ]
AHMERIN, 24 AR 2 H, St 38 A4S, BT 10 AN @A a4 IR 8 ANEhiE A 7 MK
298] A4 VA R E R AR SR L 2 A TR A F R RRAE

[FJEF, EIX L S ]y A, A il =i ) model A& data. process. study. system 1] SEPR_FA7E %
SERFUE R 25 AR AT o B AR, IR AR IR R FR A 2 4 AR 7] (semi-technical words), A X
Se S AR BB 7 5T B L, WARII TSR TR AV R

MR SORULEE, Jl 20 A my AR VAR I 1 4 )5 S50 2 AR A 8 IIBIE 50 05 90— — B R e o 25040 20 iy
MRS 5T (model. data. system). FFEWFAAZR, FEWREA. TR Ba. [E. BE. K8 H
02, & FF % (rock. age. time. zone. ocean. zircon %§).

R, WSS R MR 16 . R m sl iE g, MR RN, A melt A1 deposit PN, T A
s # R AR BERIE, 0 form. YENBMAETEA A, FATEE R INEA Z 1T 24516
5 8 — A Y T 22k Bk 2, W0 crustal deformation, the Late Cretaceous, global monsoon,

tectonic environments, continental margins.

3.1.3. MRERFE—RYIRCFERSE
RS PRI o6 THRVC R L a4, TSR0, s MEER I 2 5 s — etk Rl

g,
E“Eﬁz{( ¥ FBAWE I
. iR
b T NFRARA
Ffﬁg Thigial
VS H1o
s CHF101) is (1108)
are (936)
A% W7
A A - (model. data)
28/* et
(76%) W%
(rock. ocean. mantle)
52 ] il
(HT501) (4%) melt. deposit
?;ﬁ/ﬁ) &4 417, crustal deformation

Figure 2. General lexical features of geoscientific English

B 2. #RIIE—RMIACAFIE RS

3.2. MRFIFACEE 547

3.2.1. MRFEIEFIRCAHRE

fE 3.1 AR AR SRR R RS ARRAZ B B P i A A o, AR 20 T b 2 A )
A S LR, ) 5 BRI AR R A A R, TRARCEEEIR . IXA T L GSEC fE AR 4> HT 1)1E
BLEE, UL BAWE {EAS BOERLESATX L, MIARREE 7 B3 80R R GBI R) .
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Table 7. Keyword list of GSEC (top 30)
% 7. GSEC &R} B ERTIR R (A 30 N ERLIA)

Fs ks FEEH F i Fre Epz FEEH F i
1 504 3711.095 Ma 16 138 984.487 arc
2 345 2492.207 rocks 17 140 919.136 continental
3 220 1746.258 zircon 18 105 833.441 metamorphism
4 201 1492.426 mantle 19 103 817.566 Hf
5 235 1332.892 ages 20 152 790.871 zone
6 186 1319.58 ca 21 93 738.191 Neoproterozoic
7 169 1303.553 subduction 22 192 734.459 climate
8 152 1206.505 crustal 23 95 727.355 magma
9 154 1201.056 Ga 24 92 710.972 sedimentary
10 156 1174.631 Pb 25 109 709.621 volcanic
11 146 1115.16 tectonic 26 124 699.86 marine
12 173 1112.347 ocean 27 83 658.815 garnet
13 152 1067.217 crust 28 80 624.264 geochemical
14 130 1011.228 metamorphic 29 405 609.297 data
15 126 1000.129 magmatic 30 84 607.96 isotopic

AR AR BRI =5 ] 22 W] DA 1108 26 A AT ECL T 2235 A4S, el 1768 AN 3 e A 1]
(HHfE Keyness B 1M 1) 3 I /0 M iX e S48 1] S, R I GSEC B RHZE  HERL LU 7T 4 47 HiLi
H5E. KHuAE . M. B, ARERNE. B ARRIA SR ER I B, R AR T AE R
JE A SR R o FOU 5% S AR 2 AR, S R I LT A AR A0 0 o S dmys, RO NR
R EE R HT, TIRAR BT AT E bR AL B, X 1768 S35 i 3 A i)l ik B B 5 T DL A i
SRS R, H T RSB AICHOEE AT, Wl DU 224 E 2, AN B b5 00 198 S Bl sk
MEE.

3.2.2. EFIRAIEEL S

5B AR AR AR B RV () 1) — S A A T ] . AT 27 20 3 G BE AR o b 3 48 1A) Y HE T

UK BEAE I 5 8 AT RE Fh 3R BG4 1 RIA U5 20 3] (Nakhinovsky & Leed, 1979). X F-3&— g ¥ 391 H] 1 3C

Pl S8R, TR E R A RS R B, R A AR S A T AR B,
IR G R R &2, SIS SCEAE LY, 15 S RN, T 5 S 1 15 1 A
PR

AHIF A 38 I N 32 73R R I LA R B A A 1 A FOA TR BT, DAVE R ]
IE [ 227 VEIR MR 2853 AT FE A MR B4 10 20 B A 2 ST B P

A HEE mantle 7245 % — BRI, MR 174 P s, b 615 R(E 8 FiR). @it
EEOAR I, B TR WIS 2R BT the A1 of 48, 5 mantle ¥4 R0 i 2 (11774 lithospheric. derived.
source. lower. b4k, HR#EILILIER(Concordance) (% 9), mantle FETENE T FAE N AR B, = “H
87, HRCUAHOE A B oL i iR F R TE GSEC B H i (A

DOI: 10.12677/ml.2019.76116 877 HACIE = %


https://doi.org/10.12677/ml.2019.76116

(UE<S P 2

Table 8. Collocates of mantle (top 10)
= 8. Mantle WOFEEC 53 A (BT 10 NMEECIA)

BESRRFE: 174; HBRECDIEFE: 615

Fr5 LEE () WA(CA) AT
1 23 23 0 lithospheric
2 22 0 22 derived
3 18 17 1 the
4 15 7 8 and
5 13 0 13 source
6 12 12 0 of
7 9 9 0 lower
8 6 0 6 wedge
9 6 0 6 structure
10 6 6 0 primitive

Table 9. Concordances of mantle (KWIC) (partly)
%< 9. Mantle BIEB MBI INIEIR)

EEILPUKWIC)

, and deepening of the magma ocean as Earth grew. Mantle noble gas isotopic compositions and the mantle ab
w. Mantle noble gas isotopic compositions and the mantle abundance of elements that partition into the cor
le differentiation appears to have been erased by mantle convection within ?1.5 billion years of Earth for
atures similar to those of the present Earth, and mantle melting, and perhaps plate subduction, was produ
Earth differentiation may still exist in the deep mantle and continue to influence patterns of large-scale
and continue to influence patterns of large-scale mantle convection, sequestration of some trace elements,
e for plant-dinosaur coevolutionary interactions. Mantle minerals at shallow depths contain iron in the hi
as early as the 1960s, and minerals in the lower mantle were suggested to contain iron in the low-spin st
d experiments and calculations prove that iron in mantle minerals transforms from high-spin to low-spin at
Is transforms from high-spin to low-spin at lower-mantle pressures. This transition has important conseque
dynamics and thermochemical state of the lower mantle, through combined effects on density, elasticity,
the physics and chemistry in Earth's lower(most) mantle. Virtually all biotic, dark abiotic, and photoche
subduction channel dewatering into the overlying mantle wedge or as the metasomatic replacement by such
ost lower crust is less dense than the underlying mantle, but mafic lowermost crust could be unstable and

me eclogites and may continue to descend into the mantle, whereas more silica-rich rocks are transformed i

BT AN L ILE B A AT T PLR 4545 3 2R 10, 5 mantle $8HC A 1A E B R 4414, HAZ T mantle A2,
BB WA B 2518 derived A normalized FZEFE G5 mantle FHZETE K E &7
3.3. MREEFTIRIEASCARR 2T

A G N 2R IA R BEUE S B S AR IRAEMEVE . KBV, TREGE. 4851 4EIRAE . 1R
vEL EA . (SRS 9 PR B ASE B 1 MR SETE R R R 7 RS S M A, A A 7 =0

SR A BT 2 20 3 PR AR AT AZ B R ] S, BRI, A I T R AR R 0 A ok 5 S B 1 1 Y A A
JREAT o3 T AR T

»
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Table 10. Collocation analysis of mantle

52 10. Mantle ROIEECIE R

R FEBC 3] rhSCRE it
lithospheric mantle A Hh
lower mantle T g
primitive mantle JR UG e
adj.+ n. upper mantle L Hbig i
asthenospheric mantle B P b e
underlying mantle TR TH] B R
deep mantle TREBHLE
mantle-derived Y5
n.+ adj.
mantle-normalized IS FRIEL
mantle source e
mantle wedge i1 A2
mantle structure B 454
mantle rocks g @
e mantle plume i A
mantle lithosphere g s
mantle convection 8 i
mantle melting HE A5 il

O 455 WRRESGESENTE (clipping),  RIHT K 81 8 i DO oR— 3040 1 7= 4, 0 Ga SRIET
gallium,

@ HRAIEIE: A B PP = A R 2 LT B R SCERE SR IR R 5, G RAE N SRAL L,
Wl yr 7295 years

@ B TFEEAANSE: X R W — P AR TR A BTV, IR T R R ] — AR BN SN, X Fd
B B AR E R T R R ()R RS, sl 4amg EEA E) T 7 (845 Ad A2 B 1, 40 RBL H Eological
Boundary Layer 41 i K .

@ &k WHE &7 (compounding), B PEANRIE LR A5 5 EHEEAGHR, & UG FR 1R X
W, — PN JE 1A i 1A SR & F o TN TR 2817 reef-building (&) 44 17] cross-fault (5 W7 )2). 517 overachieve
(5B AT EE U LT ) o

® LTk WHRIRA IV (derivation). 3 BLIEIES I TS AN G 28 T Wi o 1T 2R I R 0ok 503 1% 0]
T S, T JE SR B IR SO 1/ MR ) . WS INET 5 8T : antiformal B TERI(GRT ) ultraslow
MR/ polygenetic 2 B H (K H) . pre-deformation FAS (R [I/IF): NG 4% )5 1)
A perturbation T featureless TCHF L.

© vk WRRIA AR R . RIGEEAS O 1] 1T 2 1% 2 SO HAr 2R 1 77 20, 7 AR R ] 5 53]
MIERS B2, (HEROARNAE, 16 bl . M 1a)VEIE 7] DARR A Z IR A (zero-derivation)
A4 (conversion). U1 deposit fFNBNRITEFIE “PUIR fE” , (BAE GSEC iBBHEHE N AR HIL, *
N7/ B 7

@ REE: WA 1) — & TR — B, BT R 1A 22 44 0], 3K R 1AV A i 1Y) B
k2 —. 1 biogeochemical (ZAE#IHIERLL 2 (1)) 2 H1 biological + geological + chemical 4.
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B 9022 W07 ) A SR B T LA L 7 R ARARGRTT AT, R M o e P 0
BEFAREANREITL, AR RS — A A . SR 5 — 2 6 o f i
Y, RS GRA AR, BRI T M P R R . ARSI T WL, iR
RISEH 2R BEALTERNR AETE GSEC i b .

Bz, MR MR R, RO TR, TR AR NS . AR
TR B 200017, PRI A SR SR T — s P e R T ), 3t R 40V 5 1 o B
SR
4. G5B
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