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PREFACE

The term “diamicton” or “diamictite” is used to describe terrigenous clastic deposits and
rocks that are mainly transported by discontinuous medium and quickly and abruptly deposited ,
whose grain sizes range from clay to erratic boulder. They are unsorted or weak sorted, with
fine grains filling between coarse grains, or coarse grains “suspending” in fine grain matrix.
Noteworthily, some deposits that are not formed in such process also have the petrologic charac-
teristics of diamicton, such as subaqueous debris flow and residual deposits. Noticeably, this
book stresses on diamicton, and refers to mélange only for comparison. Research of diamicton
involves a series of important issues, such as the petrographic reconstruction of paleogeography,
geological events, hazard geology, geomorphological process and scale, climatic events, and
the formation and spatial distribution of some bedding controlled strata. Due to the disciplinary
development and establishment of new concepts, people have expended their knowledge of dia-
micton and the characteristics of diamictite, and extracted a lot of “ordered” morphological and
formational information from the disordered background. For example, some of diamicton and
diamictite that was explained as a diagenetic result of moraine is now explained as a product of
debris flow. Besides moraine and debris flow, there are also other geneses of diamicton and
diamictite. The extensive scope of this issue is beyond previous imagination both in temporal
and spatial scales. Researchers in many places are reinvestigating the geneses of tillite of differ-
ent periods in geological history using modern concepts. The final solution of this problem de-
pends on the continuous research and expanding knowledge of the sedimentary characteristics of
diamicton and diamictite of different geneses. We have conducted studies on major modern dia-
mictons using comparative sedimentological principles and methods, such as glacial deposits,
debris flow deposits, periglacial and slope deposits, landslide and collapse deposits, and vol-
canic clastic deposits. We also conducted comparative sedimentological studies on some contro-
versial tillite of different periods. Referring to others’ working achievements, we develop some
perceptual and rational knowledge of major issues, including how to establish a theoretical sys-
tem of diamicton facies and how to effectively identify the formation of diamictons and diamic-
tites. Knowing the difficulty of identifying the cause of formation, we present this issue to our
readers for the purpose of discussion. In the dispute of Quaternary glaciations in eastern China,
the identification of the genesis of diamictons like boulder-clay is a bone of contention. The
genesis information contained in the deposits receives a lot of attention, especially when the
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(1947) stressed the abundant genesis information contained in the deposits in his “Ice Age of
Lushan”. The identification of the genesis of diamictons like boulder-clay has harassed re-
searchers for many years both domestically and abroad. It is not until in the 1960s that the A-
mericans settled the dispute of the genesis of unsorted piedmont deposit of Mt. Riner, and con-
firmed its debris flow genesis ( Washburn, 1993 ). Taking unsorted deposits of various geneses
simply as moraine occurs frequently in history. Considering the discovery of various geneses of
the unsorted deposits besides glacial, Flint (1960), an eminent Quaternary geologist, pro-
posed the term “diamicton” and “diamictite” to describe the deposits of uncertain geneses at
that time. This makes it possible to adopt a non-genesis term when discuss rocks or deposits of
uncertain geneses, instead of misleading terms like tilloid. Similar situations also exist in Chi-
na, and the problem is even more prominent, so it is urgent to clarify and solve this
problem.

It should be admitted that the suggestion proposed by Flint in 1960 is a great progress in
cognition. As a valuable wording, it indicates more self-consciousness in terms of human cogni-
tion. However, it is only a temporary expedient. We have made great progress in understanding
the sedimentary characteristics of diamictons of various geneses in the past more than 50 years.
It is possible to distinguish each genesis detailedly and correctly. Therefore, the conceptual
connotation of diamicton is no longer the same as it was 50 years ago. Instead, it has become a
subsidiary sedimentary system. According to the definition of diamicton or diamictite, Flint cat-
egorized it into 6 types, i.e. till, debris flow deposits, periglacial deposits, volcanic debris de-
posits, collapse and landslide deposits, and structural breccia. The term “till” | in a narrow
sense, only refers to deposits originating from glacier directly and not having been transformed
by water. Deposits that are transformed by water, including river, lake and sea, become glacial
deposits, which include glaciofluvial, glaciolacustrine and glaciomarine deposits in a broad
sense. Based on the practice and cognition in the past years, we added residual deposit, out-
burst deposit, extraterrestrial impact diamictite, artificial deposits, etc. in the classification of
diamicton, and further divided residual deposit into microfacies, such as riverbed residual de-
posits, corrosive residual deposits, coast and lake beach residual deposits and aeolian residual
deposits, etc. But diamicton and diamictite do not include structural breccia and mélange re-
sulting from fault and plate movements. They are completely different. However, the discrimi-
nation their geneses is not easy, so it is necessary to refer to them in this book. This book
mainly discusses the facies characteristics and environment of diamicton and diamictite, based
on modern sedimentary process and environment. The principles and methods of the genesis i-
dentification are the core issue of the discussion. The purpose of this book is to lay a solid foun-
dation for further and broader study of all diamictons in the future.

In Chinese context, diamictite and mélange share a common translation (Li C, 1980;

. Zhang L, et al. |, 1982; Zhang L, 1987 ). However, the former is of sedimentary genesis,

while the latter is of tectonic genesis. The shared translation brings confusion. Thus it is pro-




