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Fig. 1 (a)—A simplified tectonic map of northwestern Caribbean (after Harlow et al. . 2004b) ;

(b)—Sketched geological map of central Motagua Valley in Guatemala (after Burkart, 1994)
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Fig. 2 Photomicrograph of the textures and the

fluid inclusions in the jadeitite
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(a)—Fine grained, anhedral jadeite in jadeitite (transmitted
light, +); (b)—columnar jadeite with mosaic texture in
jadeitite (transmitted light, +); (¢)—directional distribution of

the fluid inclusions in jadeite (transmitted light, -); Jd—jadeite
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Fig. 3 Zoning texture of jadeite in jadeitite (BSE image)
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Fig. 4 Photomicrograph of the textures in the
jadeitized omphacitite
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(a)—Grain boundaries of subhedral omphacite were replaced by
jadeite, and jadeite filled along the microfracture of the rock
(transmitted light, +); (b)—Replacement of coarse grained

omphacite by jadeite (transmitted light, +); Omp—omphacite
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4.1 BEENHEE
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et al. , 2003, 2005a; Harlow et al. , 2005), # &
EHEREW AR RNCR B & LR SRR
PR R AR R B A RMRERRE. &
T i BE K A BB R & 300 ~ 800MPa., <<
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JEAET vhl s AR A R R AR . FEAR 3
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Fig. 5 Backscatter electron (BSE) image of

jadeitized omphacitite
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(a)—Columnar jadeite replaced omphacite and jadeite formed
during early stage, showing island texture (BSE image); (b)—
Subhedral jadeite replaced omphacite and jadeite, and jadeite
vein cut through omphacite and jadeite (BSE image); (c)—
Replacement of omphacite by subhedral jadeite and jadeite

veinlet (BSE image)
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B[] FHAH X RS 3 BE R 7 A5 DL BB AR E
FRAS B S) A0 B b s B 1% 98 R BT 45 AL B i A 2
PR IR 3R WY B 8 76 BUE B B mT el I AR B 45 45 S
M. BRI ER A (RPHEEE, 1997 CH e,
7 (Hanchar et al. . 1993) Z£ 4y vh o J& UL A 6if
HE BE  T 55 28 0 R B LR 5 DA S 4 43 (Ca,
Na,Th U) ¥ B 55 W7 22 4k, wif A0F 58 3%
WA B R X S AR 20 Di GEEA)
43 (Harlow, 1994), FHA¥ 50 Y5 B
AN fE L SR AR R A PR B A (R XD
CaO & M fa Td & s 3 hn . 4k 4 57 &% & 2
LR . B G L TR E A 22 A 7 e B R
L A R 45 H (Shi et al. , 2005b, 2008,

2009)  (BLAS VE MY 2, 4 f) A PR R Ol
X, Jd B e . B S 1) Ah Di 8 B . 4k T R
PR AR AL it e 4, 2004) . fy it Al %0, 1@ Hb
LA P R AE 5 O R IF R AR T
B DA R BB 5 8 J s A I R AL B R R S
oy EE MR S 06 . B R PR Y RS A AE
CIRVE PR R 7 B2 R o L S R ey o=
JE AR 0 3 58 T8 B 2 IR R BRI, 2 AR 8
KI5 B F e DLk A R S s PR s
TR Th R B B AT BE R A K SR ML fa b
AT IS SN A e R N T R e 5 )
A RE T B W) 4 U R L B S IR R A R AR OT
M2

Rl BEENBEEURERERFRREEDTHLERSD (%)
Table 1 Representative chemical compositions (% ) of pyroxene in jadeite-rock and jadeitized omphacite-rock
B GL39407 (Ff £ %) GL39409 (B T AL GHE A 54
WY 07-1 | 07-2 | 07-3 | 07-4 | 07-5 | 07-6 |WH EJk|&:EA il [FEN T3 ¥l M LA | A A LRIEA
fifl & fifi & fifi &
SiO, 58.72 | 58.88 | 58.71 | 58.61 | 60.35 | 58.65 | 60.00 | 57.99 | 58.50 | 59.99 | 57.20 | 58.67 | 57.40 | 57.13 | 59.46 | 57.15
TiO; 0. 00 0.14 0.08 0.12 0.01 0. 05 0.16 0.35 0.16 0.08 0. 27 0.25 0.12 0.23 0.11 0. 40
Al, O3 | 24.44 | 23.84 | 24.63 | 23.77 | 25.23 | 24.07 | 23.94 | 13.58 | 19.58 | 24.19 | 11.80 | 18.51 | 14.10 | 12.77 | 22.07 | 11.73
FeO 0.31 0.78 | 0.30 | 0.71 0.10 | 0.55 | 0.78 3.13 2.16 | 0.76 3.03 2.87 2.84 | 4.89 2.02 3.20
Cry O3 0. 00 0. 00 0.01 0.01 0.01 0. 00 0. 00 0.00 0.00 0.01 0. 04 0. 00 0.01 0. 00 0. 00 0.03
MnO 0. 00 0.02 0. 00 0. 00 0. 00 0. 00 0.01 0.11 0. 05 0. 04 0.06 0.05 0.10 0.12 0. 06 0.12
NiO 0. 00 0. 00 0. 04 0.02 0. 00 0. 00 0.03 0.03 0.02 0.01 0. 00 0.01 0.04 0.04 0.03 0. 00
MgO 0.23 | 0.87 | 0.32 | 0.80 | 0.08 | 0.77 | 0.26 6. 74 2.56 0.28 | 7.94 3.05 6.51 6.09 0.91 7.92
CaO 0.65 1.09 | 0.48 1.13 | 0.14 1.10 | 0.75 9.05 3.93 0.59 | 10.80 | 4.30 | 9.01 9.83 1.85 | 10.57
Na,O | 15.74 | 14.77 | 16.06 | 15.02 | 14.61 | 15.17 | 13.98 | 9.31 | 12.74 | 14.80 | 8.55 | 12.26 | 9.02 9.02 | 13.01 | 8.24
K;O 0.23 0.03 0.02 0.01 0.01 0.02 0.02 0.02 0.01 0.00 0.03 0. 00 0.03 0. 01 0.03 0.01
S A 100. 32|100.42{100. 65[100. 20|100. 54|100. 38| 99.93 |100. 31| 99.71 |100. 75| 99.72 | 99.97 | 99.18 [100. 13| 99.55 | 99. 37
Si 1. 96 1.98 1. 95 1.97 2.03 1.97 2.05 2.02 2.01 2.02 2.01 2.02 2.02 2.01 2.05 2.02
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0.00 0. 00 0.01 0.01 0. 00 0.01 0. 00 0.01
Al 0.97 0. 95 0.97 0. 95 1. 00 0. 95 0. 96 0. 56 0.79 0. 96 0.49 0.75 0.59 0.53 0. 90 0.49
Cr 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Felt 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0.02 0. 00 0.06 0.01 0. 00 0.05 0. 00 0.01
Fe?t 0.01 0.02 0.01 0.02 0. 00 0.02 0.02 0.08 0. 04 0.02 0.03 0.08 0.09 0.09 0.06 0.08
Mn 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg 0.01 0. 04 0.02 0. 04 0. 00 0. 04 0.01 0.35 0.13 0.01 0.42 0.16 0. 34 0.32 0.05 0.42
Ca 0.02 0. 04 0.02 0. 04 0.01 0. 04 0.03 0. 34 0.15 0.02 0.41 0.16 0. 34 0. 37 0.07 0. 40
Na 1.02 | 0.96 1.04 | 0.98 | 0.95 | 0.99 | 0.92 | 0.63 | 0.85 | 0.97 0.58 | 0.82 0.62 0.62 0.87 | 0.57
K 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
BHES 74| 4.00 3.99 4.01 4.00 3.99 4.01 3.99 4.00 3.99 4. 00 4.01 4.01 4. 00 4. 00 4. 00 4. 00
Wo 1.12 1.93 | 0.81 1.97 | 0.26 1.91 1.43 | 16.40 | 6.72 1.07 | 18.79 | 7.67 | 17.00 | 17.23 | 3.57 | 19.40
En 0.55 2.15 | 0.75 1.95 | 0.21 1.86 | 0.69 | 17.00 | 6.09 0.71 | 19.22 | 7.57 | 17.08 | 14.85 | 2.44 | 20.23
Fs 0.41 1. 11 0.40 | 0.97 | 0.15 | 0.75 1.18 4.59 2.95 1.13 4.19 4.06 4.33 6. 86 3.13 4.76
WEF 2.08 5.19 1.96 | 4.89 | 0.62 | 4.52 3.30 | 37.99 | 15.76 | 2.91 | 42.20 | 19.30 | 38.41 | 38.94 | 9.15 | 44.39
Jd 97.92 1 94.81 | 98.04 | 95.11 | 99.38 | 95.48 | 96.70 | 60.74 | 81.99 | 97.09 | 51.23 | 79.87 | 61.59 | 55.55 | 90. 85 | 54.05
Ae 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1.27 2.25 0.00 6.57 0.83 0. 00 5.51 0. 00 1.56
A Id Id Jd Jd Jd Jd Jd Omp Jd Jd Omp Jd Omp | Omp Jd Omp

H  HE A i 4 MK A% Morimoto (1989), SCH B W) & B 45 5 5 % Kretz (1983), WEF Jy Wo.En fil Fs Zf " ¥ & & B M. Wo—hE K
(Wollastonite) ; En—7iil K ¥ 47 (Enstatite) ; Fs—4k ¥ (Ferrosilite) ; Ae—7%a {1 (Aegirine)
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Ca-Mg-Fe fll Na pyr Jd-Ae-Q # 5 &
Diagram for the Ca-Mg-Fe and Na pyr Jd-Ae-Q

the jadeitite and (b)

Fig. 6
in (a) the jadeitized omphacitite
WEF—Wo (Wollastonite) \En (Enstatite) fil Fs (ferrosilite) =
Ty 4y & i SR Wo—fik JK A7 5 En— 0 K ¥ 15 Fs— 8k W A1 5
Ae—5f1

WEF-—the sum of Wo, En and Fs; Wo—Wollastonite;

En—Enstatite; Fs—Ferrosilite; Ae— Aegirine

B o B A TE 25 R AE AT RAFE 78 A 1A A K s ] 1Y
RN Sl A R BE AR E RS . S PR L
PRI A I R W A ) e i D O A X AR E L A2 A
JAMI B s [z f IR AR RIS AN RRE . H 3P
B o T30 BT AR 11 2R A I T 2 1Y 5 o PR A A P
WY A A A B T T L O EL AT RE A AR i i ol 2 T
P RORE /BRI 2 P e N TR A R E A JE B
A A BRSSO BOE BB SR AR 78 T IR AR A9 25 d
PRI AR X FE AR E
4.2 ZBEAEHHRE

I T S i s s B % Ca Mg (22 iy

I T A FEE 22 8], B 6 s ks DI A
M 41 4 P RE 2 e 4k o B TP A A 5 B R A
R A S ARAE TR L . X Rl s A AR W] RE 2 I 4
B MO S O A B R K A R
S, — 5 SR R BT R AR S R A A EAE
I AT A AR A (9 S8 A 2 o YA A 25 PR I 1 ]
WVEES BB . S — . aahr CaFe 5
Mg ZE 0 R IR i B & i R W) B i i A v 23 5
TS P18 2L 0 R I A 4 45 s T BB TR LA A R
%k ¥ 4 5 (Tsujimori, 1997; Harlow et al. ,
2005) , X RGN A A P T AR AT g I L 5
TGN N 5 2 BE A7 7 JEFT 5 e 1) 0 i 2 AR 2
(4 o 32 B DR £ b P G000 1 5 T AE A ] I S )
AR Y A T d s e YA L T I B A
UE R EEARMR LT A TE LS CaFe 5 Mg 55T
R, St £ a XS AE—F (5%
S5, 2006) , £ b B LA A X A0 0 R AT
A LSS AR U Sy 3 L 3 5 e s 7 By Py B
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Petrology of the Jadeitite and Jadeitized Omphacitite from
Guatemala and Its Geological Implications
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Abstract

In the Guatemala jadeitite area, there are several rock types such as jadeitites, eclogites and albitites
etc, among which omphacitite has not been reported in detail before. Jadeitite and omphacitite studied in
this paper are from Guatemala jadeitite area, which is located in the Fault Zone between North America
and Caribbean plates. Jadeitite mainly consists of jadeites with high content of Jd end-member, and has
granular or coarser - grained mosaic texture. Most jadeites show rhythmic zoning; in cores and other light
areas (BSE images). Jd contents are slightly lower (from 94. 81% to 95. 48%) relative to dark areas,
where Jd contents are more than 97. 92%. Omphacitite has metasomatic texture, mainly consists of
omphacites and jadeites; omphacites have high CaO (9.01% ~ 10.80%) and MgO (6.09% ~ 7.94%),
but low FeO (2.84% ~ 4.89%), jadeites have CaO (0.59% ~ 4.30%), MgO (0.26% ~ 3.05%) and
FeO (0.76% ~ 2.87%). Presence of fluid inclusions in jadeites and textures of omphacite replaced by
jadeite indicate the jadeitite was formed by crystallization from a jadeitic fluid, which subsequently leads to
the replacement of adjacent pyroxenes, showing similarity to those from the Myanmar jadeitite. The zonal
texture in jadeites reflects that the system of P-T-C varied rhythmically, and their straight and continuous
boundaries indicate a HP/LT condition stable for jadeite crystallization. These petrographic features
indicate that at least three stages of replacements existed, and the omphacitite wase possibly a production
of replacement between jadeitic material and pyroxenite during formation of the jadeitite, and further
indicate extensive infiltration of jadeitic fluid and diverse features of replacement within the subduction

zone.

Key words: Jadeite; Jadeitite; Omphacitite; Fluid; Replacement; Guatemala



