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Abstract: The Irrawaddy River is one of the large rivers in Asia, and its sediments record the denudation and weathering information of the
orogenic belt around the Tibetan Plateau. Tracing the sediments in this basin is an important topic to explore the impact of plateau uplift on the
evolution of river system. The types of heavy minerals in sediments are closely related to source rocks, which is one of the important means for
provenance analysis. There are a variety of methods to identify and analyze heavy minerals, but there is a lack of comparative analysis among
different methods. This paper adopted TESCAN Integrated Mineral Analyzer (TIMA) and Optical Microscope (OM) to identify and analyze

heavy minerals of Irrawaddy River sediments. The main heavy minerals in the upper reaches of the Irrawaddy are amphibole-garnet-
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hematite/magnetite, ilmenite. The main heavy minerals in the lower reaches of the Irrawaddy are hematite/magnetite, ilmenite-garnet-zoisite-

hornblende. The main heavy mineral combination of the tributary Chindwin River is zoisite-hornblende-garnet. The results of both methods

indicate that the Irrawaddy sediments are mainly derived from metamorphic and intermediate or mafic rocks of tectonic units in northern

Myanmar, with the Tagaung-Myitkyina Belt contributing the most to the Irrawaddy sediments and the Chindwin River basin contributing a

limited amount to the lower reaches of the Irrawaddy sediments. However, there are significant differences in the identification results of heavy

mineral species and individual heavy mineral contents between the two methods. The identification species of TIMA method are more abundant,

and its analysis results are more coupled with the geological lithological distribution of Irrawaddy River basin. It’s also found that TIMA cannot

distinguish the minerals with the same chemical properties, and OM method is not accurate in identifying the minerals with similar optical

properties. Therefore, it is promoted in this paper that TIMA should be used for accurate analysis in studies requiring more precise and accurate

classification of heavy minerals, while the OM method should be supplemented to distinguish minerals with the same chemical properties.

Key words: TIMA; optical microscope; heavy minerals source analysis; Irrawaddy River; Tibetan Plateau
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Fig.1

The topography and the distribution of major tectonic units in Irrawaddy River Basin

A: The topography in Irrawaddy River Basin, B: the distribution of major tectonic units in Irrawaddy River Basin.
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Table 1 Sample information of Irrawaddy sediments

R g (N 2R (E) FEdh /g EH Y)/mg EHI W E /%
Irrl 23°51'25.03" 96°13'49.00" 900 21814 242
Irr2 22°26'42.23" 96°1'00.23" 1350 58694 435
Irr3 20°08'59.83" 94°53'32.46" 500 11747 235
Chinl 22°11'43.27" 95°04'27.83" 1100 5088 0.46
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Table 2 Heavy mineral content of Irrawaddy River sediments by TIMA and OM methods o
0

- Trrl Trr2 Chinl Irr3
TIMA OM TIMA OM TIMA OM TIMA OM
FINA / 35.75 / 44.35 / 14.60 / 10.68
WA A 21.45 / 16.23 / 6.68 / 6.03 /
WA 2.55 / 1.75 / 1.51 / 1.09 /
BH 2 AT 9.88 / 5.70 / 5.32 / 2.04 /
RERA / 1.54 / 5.20 / 0.81 / 0.82
(73N / 5.98 / 9.19 / 1.70 / 8.94
iz R 9.48 / 23.36 / 479 / 28.74 /
ERERAT 9.49 10.75 12.88 11.88 3.38 1.62 11.83 40.90
A 0.42 — 0.61 — 1.84 A 434 0.87
FRTH / 11.52 / 7.42 / 8.11 / 17.53
PR A 13.42 / 10.23 / 23.89 / 10.59 /
BRI 3.60 / 4.06 / 3.77 / 6.11 /
PR 0.40 / 0.19 / 0.90 / 0.67 /
R 0.12 / 0.21 / 0.29 / 0.45 /
BRI 0.24 / 0.19 / 0.15 / 0.11 /
B A 6.69 24.74 438 15.64 9.02 45.60 3.41 12.96
A 1.13 / 1.66 / 1.47 / 1.70 /
e 0.03 1.73 0.25 0.25 0.01 0.43 1.73 1.84
&ah 0.98 0.41 1.49 0.29 2.92 0.27 3.09 1.46
LR / — / 0.02 / 0.02 / 0.57
=k7 el / — / — / 0.01 / 0.22
A 0.96 0.46 1.47 1.42 1.48 0.64 1.13 1.81
i 6.68 / 8.34 / 6.33 / 7.8 /
HA 226 / 1.07 / 431 / 1.04 /
WA 0.08 0.04 0.16 0.03 0.09 — 0.07 0.06
+A 0.17 A 0.15 — 1.74 0.05 0.96 0.05
HAH 0.39 0.14 0.22 0.07 0.88 1.06 0.29 0.05
Y el 0.03 0.05 0.05 0.06 1.48 0.97 0.50 0.19
M A 0.02 0.07 0.22 0.04 0.01 A 0.00 A
Rinf — A 0.04 A 0.83 * 0.25 AN
s / A / A / A / A
SPA 0.59 / 0.28 / 0.50 / 0.14 /
BB 0.33 / 0.10 / 0.03 / 0.02 /
VR A — / — / 0.08 / — /
CIES — / — / 0.07 / — /
TR — / — / 0.04 / — /
EA — / — / — / 0.05 /
A — / 0.03 / — / — /
oAt 8.62 6.81 4.68 3.32 16.22 24.09 5.81 1.04
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Fig.2 Automatic scanning images of heavy minerals in Irrawaddy River sediments by TIMA
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Table 3  Unified classification of heavy mineral identification of Irrawaddy River sediments by TIMA and OM methods o
0
Irrl Irr2 Chinl Irr3
RVIES
TIMA oM TIMA oM TIMA oM TIMA oM
IRIREERA 9.48 7.52 23.36 14.39 479 2.51 28.74 9.76
R 9.49 10.75 12.88 11.88 3.38 1.62 11.83 40.90
HRA 0.42 — 0.61 — 1.84 A 434 0.87
AT A 17.78 11.52 14.87 7.42 28.98 8.11 17.94 17.53
B 0.03 1.73 0.25 0.25 0.01 0.43 1.73 1.84
TiO, 0.98 0.41 1.49 0.31 2.92 0.30 3.09 225
FEETY
+FH 0.17 A 0.15 — 1.74 0.05 0.96 0.05
A 0.39 0.14 0.22 0.07 0.88 1.06 0.29 0.05
WA 0.96 0.46 1.47 1.42 1.48 0.64 1.13 1.81
WA 0.03 0.05 0.05 0.06 1.48 0.97 0.50 0.19
MEA 0.02 0.07 0.22 0.04 0.01 A 0.00 A
RavA — A 0.04 A 0.83 * 0.25 A
MAINF 33.88 35.75 23.68 4435 13.51 14.60 9.16 10.68
A 6.69 24.74 438 15.64 9.02 45.60 3.41 12.96
] (K] 113 / 1.66 / 1.47 / 1.70 /
e EN Y
St 6.68 / 8.34 / 6.33 / 7.8 /
Mo A 226 / 1.07 / 431 / 1.04 /
WEARA 0.08 0.04 0.16 0.03 0.09 — 0.07 0.06
i T FREERANT0.01%; S ERREIZT W C ATREO~500%; 7 LES00~T700%; OMIEEEE B IME .
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Fig.5 The line chart of changes in heavy mineral content of Irrawaddy River sediments

A: The major heavy mineral changes of Irrawaddy River sediments by TIMA, B: The major heavy minerals changes of Irrawaddy River sediments by OM.
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