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Fig.1 Corelation between the parameters of the flouresence microphotometry and the reflectance
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CHARACTERISTICS AND ANOMALOUS COALIFICATION

OF THE TRANSFORMATION FROM THE MIDDLE

AND LATE PLEISTOCENE PEAT
TO SOFT BROWN COAL IN TENGCHONG BASIN

Qin Yong Jin Kuili
{Geological Department, China University of Mining and Technology)

Abstract

The Tengchong Basin, located in the Western Yunnan, China, is a long and narrow
intermountainous basin and about 35km’in area. The mikkle and latd Pleistocene coal (peat) —bearing
strata, made up of two terrigenous sedimentary cycles interbeding extructive rocks, was deposited on the
Cretaceous granite base of the basin. Peat of soft brown coal seams occur in the upper section of each
cycle. The soft brown coal in the lower cycle was formed about 600,000 B.P.and the peat in the upper
about 75, 000 to 100, 000 B.P., part of which had also been transformed into soft brown coal.Tengchong
region lies in the intermediatary zone between Euroasia plate and indian plate, in which there exsit the re-
markable phenomena of geothermal anomaly, the violent and frequet volcanic activities and the frequent
tectonic movements of earthquacks during the Quaternary.These poarticular geloogical processes led to the
vanomalous coalification transforming the Quaternary peat into soft brown coal in Tengchong Basin.

The evidences in both coal petrology and organic geochemistry show that, in the process of the early
coalification in the basin , the physical characteristics and the chemical composition and structure of the
organic matter evolved in certain regularity. With the burial depth increasing and toward the central part
of the basin, the compacted degree of peat or brown coal is strengthened; the random reflectance RPof
euulminites become increasing, ranging from 0.12% of the samples near the groundsurface to 0.33% of
those at the depth of about 170 meters; the wavelength 4_,, at the maximum intensity of the fluorescent
spectrum under ultraviolet — ligt irradition gradually shifts to the longer wavelengrh, and it should be es-
pecially noted that there is a distinct turning point between 0.16% Rjand 0.22% R}, near which the
evolving direction of the red / green quotition Q of sporinites changes from decending tendency to as-
cending one with the R? increasing. As the R} of cuulminites rises, there are the increasing tendencies in the
calorific value / vumicacid matter ratio, the aromaticity, the fulvic acid / humicacid ratio, the tempera-
ture Tp,,at the maximum rate of generation of cracting compounds, the ratio CH,/ nC,_,and the yield of
binocycloaromatic hydrocarbon in cracking compounds and the ratio of aromatic hydrocarbon to
heteroaromatic compounds in free compounds, the optical densities E;q Egp  E geand
E,ys / Exxoratio, and the concentration Ng of the {ree radicals in the organic matter, but there exist also
the decreasing tendency in the H/ C atomic ratio, the S;implying the yicld of free hydrocarbon and the
S,showing that of cracking compounds, the yield of monocycloarmatic hyerocarvbon and the carbon pre-
ference index CPI of n —alkane in cracking hydrocarbon as well as Ejy;5:  Eqop0  Ejggsr  Egggeand Ejggqe

Additionally the absorbed peaks with wave numter 1500—15110cm™"in FTIR spectra change from marking
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to almost disapperring with the Rrrising, and the latter is the typical characieristic of brown coal.

It should be yet pointed out that there is a varying rate of evoluation in both gecochemical and physica:

properties.In the burial peat with R  less than 0.16—0.18%and T, less than of equal 10 400C, the varni

max
ous geochemical properties developed very slowly and dispersed much.In the soft brown coal with Rimorec

than.0.22%or so and T, more than or cqual 10 410TC, they developed at a relatively greater rate and the

max
dispersion became little. These characteristics display that there are still the distinct substages even in the
brief early gecochemical coalification from pcat to soft brown coal in Tengchong Basin. Basing on thesc,

the authors divide the stage of the carly coalification of the basin into three substages, 1.c., thosc of sof:

peat, hard peat and T_,are uscd as the principal paramcters and the [luorescent parameters Q und Ay,

max
which are worthy to be rurther studied, are used as the suppiementary those. In addivon, there wre a%so
the remarkabie differenees in the macroscopoic physical properiics amongst the sabstages.

Through comparing with the Quatznary peat profile in Drama Basin, Greece, and ihe Pliceene sait
brown coal profile in Zhcenan Basin, the Western Yunnan, China, the authors gencralize the
anomaluous characteristics of the carly voalfication in Tengchong Basin: 1) the substage of soil podt s
that of normal biogeochemical coalification, in which there is almost no difference between Tengehony
Basin and Drama Basin; 2) in the substage of hard peat, thcre arc stronger decomposition,
synthetization—condensation polymerization, gelification and compaction in Tengchong Basin than in
Drama Basin; 3) in the sudbstage of soft brown coal, there are the greater rate and the higher degree o
coalification in Tengchong Basin than in Zhenan Basin. Thus, it can be known that the rate and the degree
of the carly coalification in Tengchong Basin are much greater than those in the normal cascs and the fac:
that there was anomalous coalification in Tengchong Basin has been undoubted.

The cross places of both NE and NW trend faults in the base, nacr which the local® high
tempefratur¢”anomaly occurred, made up the passageways through which the powerful gecothermal flows
with the highest degree of coalification in the basin scs just in such an anomalous place. There exist some
volaule constituenis sucn as CO,. F, B and Sin the groundwater in the basin. so0 1t coaid be cedacel
tnat the heat given off by tnhe saallow magma bodies be over the power ! haul sourie of the advlon . .
paiacogeothermal {icld. The anomalous coaiification migat be also inumaicly associated with the ITeqadrn.
and violent activiues of carthquakes occurred within and arocund the basin since tne late Pleisiocene. Oa e
on¢ hand, the impoact wave caused ty the carthquacks frequently compressed the peat or brown cou
scams so that the seams occured at the lesser depth display the compactied degree that could be reached just
at the greater depth in the normai cases, and on the other hand, it might also accelerate the coantication
only undg¢r the palacogeothermal temperature much lower than that which would be just needed 1in the
normal coalificauln. Therrefore, the authors suggest the concept “anomalous coalilication”,  which 1n-
cludes the following two aspects: 1) the anomalous rate and degree of coalification; 2) the anomalous
factors of coalification. So far as Tengchong Basin goes, the factors arc the anomaluosly powerful

palaco—geothermal flows and the violent and frequent tectonic movements derived from carthqguakes.



