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COMPARATIVE SEDIMENTOLOGY RESEARCH ON
COAL—FORMING ENVIRONMENTS

——MANGROVE TIDAL FLATS AND MANGROVE PEATS IN THE
HAINAN ISLAND OF THE SOUTH CHINA SEA, CHINA

(Abstract)

Mangrove peat is one of the important genetic type of peats,and the mangrove tidal flat
belongs to the significant landscape of the tropic —subtropic tidal flats, The researches on the
modern mangrove tidal flats and mangrove peats, by means of the multidiscipline and compara-
tive sedimentology ,may not only enunciate the features of microenvironments,water medium,
deposits and living beings on the mangrove tidal flats, perceive the petrology and organic geo-
chemistry characteristics of the mangrove peats,and probe into the peat — forming mechanism
and model, but also are helpful for identification and establishment of the ancient depositional
environment , depositional system and forming—model of the coals and coal —bearing sequences
related to the sea.

Guided by the multidisciplinary theories and based on the field investigations and sample
collections of the typical mangrove tidal flats and mangrove peats located in Hainan Island of
China, the authors have gained a lot of first—hand data on the mangrove tidal flats and para-
genetic environments by measuring 6 typical sections of the mangrove tidal flats; and got a
large number of first—hand data on mangrove peats and peat—bearing sequences by operating
25 boreholes and 5 prospecting pits as well. Furthermore,in laboratories we have done the
comprehensive and systematical tests and analyses of the collected samples, and obtained more
than 20 000 test data. Combining the field observations with the test data from laboratories,
and on the basis of existing scientific achievements and literatures, the research project has
been completed in a procedure of synthesis, analysis and improvement. The results contain the
following 3 parts;

1 Research on the mangrove tidal flats

Along the tropic and subtropic coasts, the intertidal zone and supralittoral zone, on which
mangroves are extensively developed, are suggested as the name of mangrove tidal flat mainly
characterized by the conspicuous tidal flat environments and tidal action. Mangrove tidal flat is
a specific tidal flat type, not swamp. The lagoon mangrove tidal flat is the main type of man-
grove tidal flats in Hainan Island. Generally, non—mangrove zone is located in the subtidal

zone and lower tidal flat, and mangrove zone in the middle tidal flat, high tidal flat and suprati-
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dal flat ;the exozone of mangrove zone is located in the lower part of middle tidal flat,the mid-
dle—zone in the middle —upper part of the middle tidal flat and the high tidal flat,and the en-
dozone in the supratidal flat. The mangrove zones are in concordance with the microenviron-
ments of tidal flat. The mangrove plants living in Hainan Island include 29 species belonging to
19 genera of 16 families,which are dominated by either single—population community or com-
pound community, with a spatial distribution pattern being of the ecological and successional
order in the direction perpendicular to coastal line. In order to adapt to the tidal flat environ-
ment of tropic and subtropical zone, the mangrove plants develop a series of the special external
forms and internal textural features, such as the morphologic roots having respiration and sup-
port functions, the salt—rejecting texture and salt—secreting texture adapting to high salinity
as well as the physiologic xeric phenomena. The deposits on mangrove tidal flats mainly consist
of muddy silts and silty clays,of which the organic content in the mangrove zone ranges from
10% to 20%, and Kaolinite content increases obviously. In the mangrove tidal flats,the bio-
genic structures are well — developed and a lot of micro — organisms, including 15 genera of
Foraminifera, 5 genera of Ostracoda and 20 species of 10 genera of Bacillariophyta,are found
from the surficial deposits. The medium of the mangrove zone is of low acidity which increases
gradually from the low tidal flat to supratidal flat; it is dominated by weak oxidation or weak
reduction conditions, with the oxidation in the non—mangrove zone stronger than that in the
mangrove zone. The salinity of water medium varies widely, mainly dominated by freshening
while salting locally. The depth of water cover is 0 to 2m, the energic strength of water in the
mangrove tidal flat is obviously lower than that in other types of tidal flat due to the obstruc-
tive function of mangrove plants.

2 Research on the mangrove peats and peat flats

With the poor supply of inorganic detritus, the large amount of accumulations of plant
fragments, the water medium condition of acid and the well —developed and stable mangrove
tidal flats, the organic matter content of the deposits increases rapidly and the mangrove peats
accumulate in a wide range in the mangrove tidal flats, those tidal flats occuring in tropic and
subtropic zone are suggested as “peat flats”. The peat flats are the peat—forming stage of the
mangrove tidal flats and the peat—forming environments of marine facies, not peat swamps,
in which the marine mangrove peats are formed. The macerals of the mangrove peats in
Hainan Island mainly consist of huminite, associated with relatively abundant liptinite and
much less inertinite. According to the maceral assemblage features, the peat flat can be divided
into such microfacies types as the high peat flat,middle peat flat,low peat flat and tidal chan-
nel, and the former three types can be likely compared with the endozone ,middle zone and ex-
ozone of the mangrove zone. In the mangrove peats,the remains of the euryhaline micro—or-
ganisms are common, and sometimes a few of fragments of the benthos may be found. The
ash yield of mangrove peats is usually higher, with migratory part up to 10% and more . The
element composition of organic matter is characterized by high oxygen,high sulphur and low
carbon. The humic acid is dominated by high yellow humic acid. In general, sulphur content is
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high, and sulphur joining mainly occurs in the penecontemporaneous stage, forming the most
important sulphur form, pyrite, The ratios of Sr/Ba,V/Ni,K/Ga,Ni/Ca,Sr/Ca and Ca/Mg
of the peat indicate that the peat has formed in marine environments. In the biomarks, the
oddeven superiority of normal alkane is not conspicuous, with Pr/Ph less than 1,Pr/nC,; about
0.5, C,; steranes/Cy, steranes about 1, and the distribution of hopanoid pentacyclotriterpenoid
and steroid shows the dual nature of the high maturity and low maturity. The peat stratohori-
zons spread stably out but the thickness of each layer varies considerably, and the layers are
mostly of complicated texture, commonly with interbeds of sandy lenticles. The mangrove
peat — bearing sequences are mainly composed of depositional systems that belong to barrier
coast zone, the peat flat facies are closely associated with the tidal flat, tidal channel and la-
goon facies.

Plant organic matter in the mangrove peats mainly comes from the intrusive accumula-
tion. The peatification can be divided into such two stages as biochemical oxidation and bio-
chemical reduction, the humic acid is mainly derived from the lignin in the former while it is
mainly related to the degradation monobody generated from cellulose, tannin and protein, etc.
in the latter.

3 Research on the correlatability of the mangrove tidal flats and mangrove peats with
coals and coal—forming environments

By systematical analysis and researches, the authors consider that some Upper Paleozoic
coal —bearing formations and coal seams in China,such as the Benxi formation and the Taiyuan
formation of Upper Carboniferous and Lower Permian in North China, the Ceshui formation
of Lower Carboniferous, the Longtan formation and the Wangjiazhai formation of Upper Per-
mian in South China, are of obvious resemblance and correlatability with the mangrove peats,
peat flats, mangrove tidal flats and mangrove peat— bearing sequences in Hainan Island. The
forms and dissection textures of the coal—forming plants from Late Paleozoic coal seams men-
tioned above resemble in many aspects to that of the modern mangrove plants. Though the
coal —forming plants in Late Paleozoic Era mainly consisted of Lycopsida and Cordaitopsida,
not of mangrove plants, they were tidal halobiont communities living in tropic and subtropic
tidal flat environments. As so as the mangrove peats concerned, the maceral constitution of
their probable coalification products may resemble with the coal seams of the Taiyuan forma-
tion. The vitrinite features of the coalification products may be remarkably conformable with
that of the coal seams of the Taiyuan formation, and on the whole conformable with that of
coal seams of the Wangjiazhai formation and Longtan formation. The extinite of the coalifica-
tion products may be of the characteristics of Paleozoic marine coals both in North China and
South China. High sulphur content is a common feature in the mangrove peat,the Taiyuan
formation coal and the Longtan formation coal, the forms of sulphur are dominated by pyrite,
and the sulphur mainly comes from the sulfate in sea water. The Taiyuan formation coal is
similar to the mangrove peat in element distribution, element ratio and several organic geo-

chemical parameters, which also revail informations of marine peat and marine coal. More-
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