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Abstract ; Microthermometric measurement of fluid inclusions should follow the sequence of measuring homogenization
temperature (T, ) first, followed by the measurement of final freezing point temperature (7T ). However, in practice,
this measurement sequence has not always been strictly followed. Many researchers may repeatedly measure the
homogenization temperature of fluid inclusions even after the measurement of the final freezing point temperature.
This may result in erroneous microthermometric data being obtained. In order to highlight this issue and to emphasize
the importance of following the correct microthermometric measurement sequence, this study carried out repeated
microthermometric measurements of brine inclusions and quantitatively compared the differences in the microthermo-
mitric data obtained from different microthermomitric measurement sequences. The measurement exercise was aided by
petrographic observation of brine inclusions and microscopic laser Raman analysis and fluid inclusion PVTx modelling.
The results indicate that prior to the measurement of the final freezing point temperature, the homogenization tem-

perature of brine inclusions can be repeatedly measured with the T, data showing no obvious deviation. During the
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measurement of the final freezing point temperature, the brine inclusion may undergo stretching or even leakage,

and any subsequent T, measurements may yield elevated values, but T, value remains largely unchanged. Therefore,

low-temperature ( freezing ) phase-change measurement may cause resetting of the original PVTx information

recorded. Compared to calcite minerals, brine inclusions hosted in quartz have stronger resistance to the influence

of re-equilibration, and higher vapor filling degree and high salinity can offset the influence of brine inclusion

re-equilibration to a certain extent. In the process of low-temperature phase change temperature measurement,

due to the inflation caused by water freezing, it is common for brine inclusions to undergo stretching or even leakage,

leading to a general increase in the homogenization temperature of brine inclusions.

Key words: brine inclusion; microthermometric analysis; re-equilibration; PVTx modeling; vapor filling

degree ; salinity

TR B AR A R AR 4 A
K FR i B RAE A 1) A Sl 2R R IRBE ] | iy
M2 A5 S Bz A i B2 A v A
Wb e B IS 0 WA A W AR SRR B
SERR AR RN AR B R SR T A Ak
A Z R0 5 B IR R ) BRTREE R AR 414345 |
I FL55 45 ot o oo o S A O, X SR A 5 A5 D
TR H 2 Fb b 57 B0, R A (] A b o R 2
FEUT ) UT ARk B A BOL 3 R 3L R A B
(CLSM) ()32 fli 1) | S e e/ 20 Ah/ Boe
SO AR N KR AR R PVT B
AR BETFR ST T R R Y kL T 48 B
(GOL) Filfif )2 5 Ht OB 26 AT B AR DL R R
AR BA A A A R B4 B 434G T 1 45— R B
ARFNT5 5 ST, AR B SHT E R SRR
LR S O ER 3 S (E W S 87 e eI TR O
NS e S RN SUNT S e S HHER
FEIA Ik z —, EEALE Y — S
TRIRARAS I, 34— afs A O A B 2
BERW R BRI G EIHE, SIS — 1R R
AL RN NP AR 5% A8 SR 25—, E B AR L EE R R 3%
—RLEE (T, ) 5 A L A 7 I g 0 2 A T e A
B H LR HRE R THR E S 65—k
UK AR IE AR, X e i BE R SA Pk SR (T, ) o B —
TR AR5 vOSR BE(E T H T e IR s S
LRABAR | Ry it — 2 W o LA IR R A 3
FIPEEIEREEAE

Tt AR R S B R AR B — T
SR AT AR P R A R I R R
ARG LR B PSR 0 , (E AN ELIE 500 38 7
FEAE 2 Nk Ml st B A 2 A 1 PO B 2 i R
GOLDSTEIN %52 8 #1577 T J8 it 1A f2) 2L 44 8 fle
TR HTES 7 24 A 0 i R e ST R A4 — LR i
BT, AR5 FIT R ARIR AR A I Hr . (H SRR

MR AR R BB 25 E Fr i, AP e &
TEARIRAR AL I 2 J 2 25 o S 2% R B B A
A —JELEE , AT B0 R 45 SR A7 7R 18 2 A 0
Mo YANG A (i sy 45 B3R B, O fig 40 v i 46
IR E 2 R IR AR AR i R 5 25 KA 35 1
PR, SRR AR B — R R, E
B A 273 T JRARG I AR 728 2o e XA S ) H it R
ERFE B R IR AT ST, 3T 0, AFFE UL
A SR ) P R K A B A L DL R RO
P& o HT B HERE b O R R R 2 A S AR i >
Br, 45 G ARG AR PV BB AL 25 3R DR i A
RS RER 5 B0 AN [ D0 i M 45 81 ) S fic ek
Wi 22 53, s AR AR S i A X R K AL AR -
(LA UMDY RPN N PO R A el
FARREAN

1 SCERAR i I SR ik

PEECER T 2 Bk — 34 Y27-2 H Y331
H: Y36-2 H- . Y20-1 H Y15-1 H-Al H34-6 H-Hibin
R A JE R BURERE N 3 104.5~4 365 m,
FESR R 5 B 60 um JE BRI AT R,
T eI GOLDSTEIN 252 42 Hi 1 FIA (FiiAfu 24
HE) ik, B G B LB ( Zeiss Axio Imager
A2m) FF R AR B ACE A MR, BEHOE 84T
KRS 3L (5~15 wm) B FEAARALZE A, AT LA
SRR BT TR R E S AR R e R P AR AR
AHAE L 5 SR 5 I S Ao o 2 S 1A SRS DN 3 A
(B 3N RN R W E N0 o D = NP 4o 1 1 1
Linkam THMSG600 4 #4455 X i {4 11 22 1A T 2 7 B
D, 187 — R 2 AR K s JR B A DU N B2 43 )
+1 CHI=0.1 °C, DK T 5 9 K A5 TR B2 K 1
BODNAR "™ 545 il £ B — K o5 56 2 kA5 i R f
FLIRM AR NaCl $h3E, SRIRUAY it (A (0 22 AR I IR v
JF W E TR o T, 2R 0 IR 38— e R A A



& i %

- 884 -

/o

3
http; / www.sysydz.net

tb B

545 4%

T

AT,

&1

Fig.1

SN A —TREAE, T\, B T 23 B R 58 ORI 2R =
U — B2 I 75 3 B 38— R BE AL, Ty s =
YIRS 2 Y 38— B P AP BME, T, 3R
WIURAV LA 7 I 3 A5 2 ) K R IR AL, T, R )
YRR R A8 IR 5 P 2R 47 34—k B T 37 3] 7 3
— U BEAE, T, 378 WU AR T A 722 00 3 F P 2R A 7 A
TR AR AR DRAS 2 i VKSR EE AR, AT, R s F IR A I
AHAS I A5 2 Y 34— I B S R 2 — B (A

& 2

Fig.2 Microphotographs and Raman spectra of brine inclusions within quartz minerals
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Measurement sequence for fluid inclusion microthermometric analysis
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Table 1 Summary of fluid inclusion microthermometric measurement results

4 WHE/m FIA T,y/C Tw/C T5/C Tyan/C  To/C  Ty:/C  AT,/C T, /C
152.8 1523 1526 1526 -35 158.0 5.2 -3.5
153.6 1533 1538  153.6 -35 159.0 5.4 -3.5
1538 1542 1540  154.0 -35 159.8 6.0 -3.5
1542 1542 1545 1543 -35 160.2 6.0 -3.5
1547 1545 1548 1547 -35 161.7 7.0 -3.5
1555 1552 1554  155.4 -35 160.5 5.0 -3.5
1562 1561 1563 156.2 -3.5 161.6 5.4 -3.5
1573 1573 1573 1573 -3.6 162.1 4.8 -3.6
157.8  162.6 1635  161.3 -3.6  162.2 4.4 -3.6
s 1 1578 1580 1578 1579 -3.6 162.9 5.1 -3.6
1584 1584 1586 1585 -3.6 163.6 5.2 -3.6
158.5 158.8 1585  158.6 -3.6 163.8 53 -3.6
158.8  159.0 159.0  158.9 -3.6  164.4 5.6 -3.6
. 159.1 1589  159.4  159.1 -3.6 164.7 5.6 -3.6
1594  159.6 159.5  159.5 -3.6 165.5 6.1 -3.6
159.9  159.7 1599  159.8 -37 166.2 6.3 -3.7
161.7 161.8 1620  161.8 -37 167.8 6.1 -37
1629 1628 163.2  163.0 -37 166.3 3.4 -3.7
1645 1645 1647  164.6 -338 168.4 3.9 -338
165.6 1655 1658  165.6 -338 170.5 4.9 -338
176.8 1766 1768  176.7 -5.8 182.3 5.5 -5.8
1822 1820 1820  182.1 -5.9 185.5 33 -5.9
183.5 183.6 183.5  183.5 -6.0 186.7 3.2 -5.9
wamo ] 1855 1853 1856 1855 -6.0 1887 3.2 -6.0
186.8  187.0  187.1 187.0 -6.0 189.0 2.2 -6.0
187.8  187.8 187.8  187.8 -6.0 191.7 3.9 -6.0
188.1 188.3 188.0  188.1 -6.0 192.2 4.1 -6.0
189.6  189.5 189.8  189.6 -6.0 1938 4.2 -6.0
141.1 1411 1412 1411 -5.3 141.8 0.7 -5.3
143.8  143.6 1439 1438 -53 144.5 0.7 -5.3
[* 1473 1472 1475 1473 -53 148.0 0.7 -5.4
150.8  150.9 150.8  150.8 -5.4 151.5 0.7 -5.4
1523 1523 1524 1523 -54 1528 0.5 -5.4
37710 2718 2715 2720  271.8 -13 2721 0.3 -1.3
273.6 2739 2739  273.8 -13 2742 0.6 -1.3
V362 M* 2767 2822 2809  279.9 -13 27713 0.6 -1.3
288.5 288.5 2889  288.6 -13 2892 0.7 -1.3
2937 2932 2943 2937 -13 2940 0.3 -1.3
154.6 1545 1548  154.6 -8.3 155.1 0.5 -8.3
156.6 156.5 1568  156.6 -8.3 156.9 0.3 -8.3
157.8  157.8 1578  157.8 -8.3 158.2 0.4 -8.3
4051.0 T+
158.0 158.0 1582  158.1 -8.3 158.7 0.7 -8.3
159.5  159.3  159.4  159.4 -8.3 159.9 0.4 -8.3
160.6  160.7  160.9  160.7 -8.3 161.0 0.4 -8.3
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Table 1 ( continued)
% WEE/m FIA Ty0/C Tp/C To/C Tyn/C  T,0/C  T,+/C AT/C T,-/C
127.2 127.0 127.3 127.2 -1.3 137.8 10.6 -0.7
128.7 128.8 128.9 128.8 -1.3 138.2 9.5 -0.7
3 833.0 I
129.8 129.6 129.9 129.8 -1.3 139.9 10.1 -0.8
133.5 139.0 139.9 137.5 -1.4 140.6 7.1 -0.8
H34-6 135.2 135.0 135.3 135.2 -2.9 141.5 6.3 -3.2
135.5 135.4 135.7 135.5 -3.0 141.8 6.3 -3.3
3903.0 | 136.3 136.1 136.2 136.2 -3.0 142.3 6.0 -3.3
136.6 136.5 136.8 136.6 -3.0 142.9 6.3 -3.3
137.1 137.0 137.3 137.1 -3.0 143.6 6.5 -3.3
178.8 178.9 180.0 179.2 -8.8 181.8 3.0 -8.8
179.6 179.6 179.6 179.6 -8.8 182.3 2.7 -8.8
Y29-1 3196.0 I 180.5 180.3 180.6 180.5 -8.7 182.8 2.3 -8.7
183.2 182.9 183.1 183.1 -8.6 185.2 2.0 -8.6
184.3 184.0 184.6 184.3 -8.6 186.6 2.3 -8.6
227.8 227.4 227.8 227.7 -2.7 238.3 10.5 -2.7
Y15-1 31045 [* 2293 229.7 229.4 229.5 -2.6 240.4 11.1 -2.7
230.5 238.3 238.8 235.9 -2.6 241.1 10.6 -2.6
214.3 213.8 214.5 214.2 -1.2 220.8 6.5 -1.2
35515 1* 2146 215.0 215.2 214.9 -1.3 221.1 6.5 -1.3
215.1 217.8 218.3 217.1 -1.3 221.7 6.6 -1.3
Y27-2 221.9 221.6 221.9 221.8 -1.3 229.8 7.9 -1.2
222.2 222.5 222.7 222.5 -14 230.5 8.3 -1.3
38075 [* 2225 222.1 222.8 222.5 -1.4 230.5 8.0 -1.3
223.2 222.9 223.3 223.1 -1.4 231.2 8.0 -1.3
225.8 225.5 226.0 225.8 -1.4 232.4 6.6 -1.3
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Fig.4 Barcharts of T, values before and after low-temperature phase-change measurement, respectively
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