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Abstract This paper discusses the principles of the fluid inclusion assemblage (FIA) method and its application in validation and
representation of fluid inclusion microthermometric data. An FIA is a group of fluid inclusions that were entrapped at the same time,
and the contemporaneousness of the fluid inclusions within an FIA is based on petrographic relationships rather than on their similarity
in microthermometric attributes. If an FIA can be identified based on petrography, then the consistency of microthermometric data
within the FIA indicates that the fluid inclusions entrapped a homogeneous fluid and have not been significantly modified since the
entrapment; the microthermometric data are valid, and only the mean value of the fluid inclusions within the FIA should be used for
data compilation. Conversely, if fluid inclusions within an FIA show variable microthermometric attributes, then the inclusions may
have either entrapped two or more phases of fluids and in variable proportions (heterogeneous trapping) , or may have been significantly
modified after entrapment (e. g. , necking down or stretching) ; the microthermometric data are invalid, and should not be used in data
compilation. In many cases, the contemporaneousness of a group of fluid inclusions cannot be determined, and so the FIA approach
cannot be strictly applied. However, the FIA concept is still useful even in such cases. If fluid inclusions closely associated with each
other show similar microthermometric data, it is a positive sign that the inclusions have entrapped a homogeneous fluid and have not
been significantly altered after entrapment. Microthermometric data of individual fluid inclusions should be used in data compilation,
but caution should be paid not to concentrate data collection in a limited area. On the other hand, large variation of microthermometric
data within a small area in a crystal may indicate heterogeneous trapping, post-entrapment modification, or superimposition of more
than one generation of fluid inclusions. A detailed mapping of fluid inclusion microthermometric data and comparison with better
defined FIAs can be used to discriminate these possibilities.
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Fig.1 Three common causes of microthermometric inconsistency ( as reflected by variable vapor / liquid

ratios ) for fluid inclusions in an FTA ; Heterogeneous trapping ( A) , necking down (B), and stretching (C)

R, AR 2 A AR A IR B A — B (Rl 1 AR R
WL S IREE ) , AT REF R B TAT A JE FIA,

AR B R, SO R BT, 2 LA 5
PR FIA (8] 2A) o {HR A B B TR AR 5010 sl AH LY
#LFIA BRI 7325 BRI ME , JUHAEZR B ASIE AL . — 8ok, 7]
— it AL T AR HUBOR 2 A i A e BE R TR o

TR A R A T 43 A 118 B 2 A8 1 o i T DASE Ry
FIA (& 3A) o fH2, AR AR 98, Sl i Ak B AR A
FERE I, K53 FIA BEZEM/NG o X TAR S AR, vl
BT LR AR A 3 A JLASEAT Y FIA . LEIX T 1T, 314 H i -
B3R A& (SEM-CL) J7iET] LARFE— @ Ve AT, JUH RN A 3
( Van den Kerkhof and Hein, 2001 ; Goldstein, 2003) , fEfRZ
TEOLT , A KA RIS ML, AR R A4
K oA MR e = h LB (& 3B) . XAy, QiR g2 ik
HEF R AT T AR IR A A TR LIAE R FIA,

— HLEENT T FIA JF003 , S AR T 1 3o 18 1 s U)o il

IR AT B . SR FIA Pyl ol — 20 (g — i 2
BFEE/NT 10 ~ 15C) ARENTHURA R . EREXT
AT R R, JUE — IR AR A B R AR 2, — R
TETLEE T A, PR O — S A Btk 2 A 14 14— I PR AR B AR /)
( <31C) o P G 2L K I B R BT % T ok, U HUAE
K FIA A ITAT 4 2 PR 1) - S (0 7 i S e i (]
TR E S BE ) o AR, —
oot P R0 00 2 O ) 6 26 555 AR 22 G0 BRI IR Sl 119 FIA I O
X LA AR AR (B 90, W 2RAT 42 5tk
LR — TR BE BN A A S R AR 4 SRS
(1&12) B2 A 1325 A 2 N AL AR I -3 4L, 1D 4 %K
A 42 DR, 1T LA AR GE TR i ) — S A0 f 2
PRI —IRBE . 4R, A~ FIA R AR 3 — IR i ]
DAL T5 B, A FIA 3R A2 (R 1§ 00 (161 2C14)
EUEX L L7 EIANBE I B i (9 5 EL 7 18T o, 500 0 ~ 2C
I 4 ~7°C DX [A) 24—l B A F B 5 R T



1948 Acta Petrologica Sinica %54k 2008, 24(9)

(B) o 144
0145 Q1741
(1
o 186 21.3 Q18'8
12.5
16.1
178 16.1
217 Q189
o Q172
Q134 0168
1’) 1') 1’7 1’7
@ @ ©) @ ®
8 8 8 8

~
o

4

1|, o||6 R

0
5 7 0 2 4 4 8 8 9 1112 14 16 18 20 22

Bk BB A —IRE (ERAR) (C)

2 A)-f1de bk TRra 2B (b5 14) N FIA DLRTER 2010 BB BT 2R (B35 5) 3B) - A 5 XH 401
CLBAR A E— R0 o RER L A R R/ N B RRAE 18] L5 C) -1 A v 14 5 28 e 5 XA B 2 (A 2 — i B2 L5 18
AN LB N B 2 — R B AR A BEAR /N 1 T 1 2 A1 AL TR 1y 24— iR B AR A B

Fig.2 A)-Photomicrograph showing several FIAs of carbonic fluid inclusions in healed microfractures (labeled 14) in a quartz
crystal and randomly distributed fluid inclusions (area 5); B)-homogenization temperatures of carbonic fluid inclusions randomly
distributed in area 5 outlined in A. Note most inclusions are too small to be measured and are not shown here for clarity;
C) -Histograms of homogenization temperatures of carbonic fluid inclusions from microfractures 14 and area 5 shown in A. Note the
narrow range of homogenization temperatures within individual healed fractures and the relatively wide range for the randomly
distributed ones
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Table 1  Representation of microthermometric data for FIAs and non-FIA fluid inclusions

we wem s Moo (6 T () N 1
(pm) (%) L H PI{E (n) L ¥ (n) U H PI{E (n)
GC002 f% HF 2~7 100 — — 4.6~5.0L 4.8 (5) — — 1
HF 2~8 100 — — 0.6~1.7L 1.6 (12) — — 2
HF 2-~8 100 — — 4.0~6.5L 5.7 (16) — — 3
HF 2~9 100 — — 8.7~9.2L 8.8 (9) — — 4
RD 5 100 — — 16. 8L 16.8 — — 5
4 100 — — 17.2L 17.2 — — 6
6 100 — — 16. 1L 16.1 — — 7
9 100 — — 12.5L 12.5 — — 8
GCO50 #fi GZ 5~12 8~10 -15.3~-13.8 —14.5(3) — — 125.7 ~138.9L  133.2 (7) 9
GZ 3~9 10 —14.9~-14.2 -14.6 (2) — — 133.7 ~144.5L  135.7 (5) 10
GZ 4~15 10~12 -17.1~-16.8 =-17.0 (2) — — 150.3 ~159.8L  155.8 (6) 11
1 9 15 - 20.1 -20.1 — — 166. 4L 166. 4 12
I 3 10 -16.8 -16.8 — — 153.5L 153.5 13
1 6 10 -17.2 -17.2 — — 140. 5L 140. 5 14
GC078 HEhfG HF 4~18 0 ~0.3~-0.1 -0.2(2) — — B HIA(5) 15
HF 6~15 0 ~0.4~-0.2  -0.3(1) — — I HIA(8) 16
HF 5~20 0 -0.3~0.0 0.2 (3) — — AR HIGHE(6) 17
HF 4~16 0~60 -0.3~-0.1 -0.2(3) — — HH ~ >250  PAMI(4) 18
HF 7~15 0~20 -0.5~-0.2 -0.3(3) — — BEAE ~235.3  BAEAA(S) 19
S 9 5 -8.4 -8.4 — — 97. 0L 97.0 20
15 5 -7.8 -7.8 — — 99. 0L 99.0 21
GCI23 g C  3~8 5-~8 -3.3~-3.7 -3.5(2) — — 85.1~93.2L 88.7 (3) 22
C 4~11 5-~38 —2.9~-3.0 -3.0(2) — — 91.2 ~93.7L 92.1 (4) 23
C 5 5 -11.2 -11.2 — — 108. 1L 108. 1 24
7 5 -12.1 -12.1 — — 119. 2L 119.2 25
6 5 -11.9 -11.9 — — 110. 6L 110. 6 26
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in dolomite crystals. All the inclusions in the growth zone

A)-Fluid inclusions distributed along growth zones

pointed by the arrows are liquid-only; B)-Fluid inclusions in
a growth zone in a sphalerite crystal. Note the small range of
homogenization temperatures indicated by the numbers

beside the inclusions
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Fig.4 Oil and gas inclusions co-existing in a microfracture

in calcite

Note the gas inclusions do not contain oil, and most oil inclusions
show similar vapor/liquid ratios and their homogenization
temperatures fall in a small range (65 to 70°C), indicating
homogeneous trapping of oil and gas separately. Some oil inclusions
show relatively large vapor/liquid ratios and are the results of

heterogeneous trapping
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sphalerite (B)

Note the small ranges of homogenization temperatures indicated by the

Scattered fluid inclusions in barite ( A) and

numbers beside the inclusions
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Fig.7  Clusters of fluid inclusions in calcite showing small

ranges of homogenization temperatures indicated by the
numbers beside the inclusions
The inclusions in A are probably primary, and those in B are likely

pseudosecondary inclusions controlled by a short microfracture
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B)-A cluster of co-existing liquid-only and vapor + liquid

A)-A cluster of liquid-only inclusions in barite;

inclusions in calcite
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