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Abstract

The study area in the eastern part of the central plain includes those widespread hilly
and plain regions south of the Huangho (Yellow)River, and east of the Songji — Funiu
Mountains and north of the Dabei — Tongbai Mountains. The physicogeographical
conditions of this area are of strong transitional characters, which are shown by their
climates , hydrology , vegetationss animals , soils, sediments and others, all changing from
south fo north and from east to west on the basis of the complicated geological settings and
regional geomorphology of almost all types. Owing to the rolling Earths surface,all the
physicogeographical factors are characterized by vertical changes. These changes were
resulted from the changes in natural zones and also closely related to regional tectonics and
Quaternary structure. In particular,the effects of the Quaternary differential elevation and
subsidence put the mountain areas into a long —term process of denudation and the plain
areas into a long — term sinking accretion. Climatic changes in different periods affect the
changes in depositional grain—size. These had direct effects on groundwater resources of '
the study area and natural calamities.

The genetic tybes of the regional Quaternary rocks were closely related to the regional
landforms and climatic changes. With different positions and climatic conditions,there are
Quaternary rocks of different types. The differences between minerals ,rocks and chemical
compositions were decided by the compositions of the regional rocks. The Quaternary
rocks ,are comparatively complicated in composition in the eastern part of the central plain
where metamorphic and magmatic rocks are widely distributed on its periphery. The
genetic types and stratigraphic sequences in the study area may be established on the basis
of the principles of stratigraphic division of the climatostratigraphy, biostratigraphy,
lithostratigraphy , tectostratigraphy and chronostratigraphy and the standards of divisions
of the lithofacies — paleogeography, interruption of sedimentation, bioclimatology and
biochronology,as well as the colours, texture and structure of sediments, mineralogical
composition and the characters of grain-size,laying the solid foundations of stratigraphic
division and establishing type sections. To determine the lower limit of the Quaternary and
the basal boundary of the Holocene, the tectostratigraphy, climatostratigraphy and
lithostratigraphy are used as standards to propose that the lower limit of the Quaternary
should be suitably drawn between the Gilbert reverse epoch and the Gouss normal epoch
(3400000 B. P. ). The basal boundary was dated at about 10000 years. In the division of
genetic types of the Quaternary sediments, the Early Pleistocene glacial deposit was

proposed to be associated with a great quantity of thawed mud-rock flow
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accumulations. The Middle Pleistocene accumulations of clayey are wind—carried loess at
the foot of the Funiu—Dabei Mountains. The Holocene grey—black clayey is of swamp —
facies origin and has been correlated with those in thé neighbourhood. In the study area the
Huang and Huai Rivers were formed by the fluvial headward erosion resulting from the
falling of sea level. The rivers in the plain areas,especially those tributaries of the Huaiho
River on the Huaibei— Yudong Plain,were mostly developed in the Late Holocene.

The Quaternary climatic changes are the important cause of the evolution of the
natural environments of these areas. The marks of climatic changes are expressed by the
floral succession,the formation of the rhythm of sediments and the sedimentary cycles,
accumulation and interruption and changes in colors. Under the influence of climatic
changs,the replacements of floras had taken place for more than 20 times. Juding from the
analysis of sporopollen fossils, there are 23 to 24 vegetation types indicating the cold —
warm and dry—moist changes,suggesting that in the Quaternary,the climatic fluctuations
were very frequent,and there were moist—cold and moist—warm stages as well as dry—
cold and dry —warm periods. Changes in temperate —moist , temperate —dry or dry — cool
were more frequent. the aspects of land form and accumulation characters indicate that
there were small —scale glaciations of mountain glacier type. Environmental changes also
resulted in the environment of faunnas and human culture. The Quaternary animal fossils
and remains indicate that there were crydphilous and hygrophilous faunnas in these areas.
Development of faunnas were strongly effected by environment. They also indicate that the
climatic changes in the Quaternary were also very great. The temperatures in the
Quaternary in these areas were reflacted by biotas to have a difference of 10C to more
than 20°C.Human culture was developed togather with their struggle with natural
environment. The study shows that ancient men of China in.the central plain were
flourishing very early,which was proved by large numbers of cultural relics showing that
these areas and the mountain areas in west Henan was one of the important birthplaces of
China's ancient culture. After the establishment of capitals by Xia and Shan Dynasties,
there were many dynasties that had their capitals in these areas or in their neighbourhood.

Rich groundwater resource (about 142. 80000000m*) are respectively distributed in §
kinds of water —bearing rocks,especially in those very thick and soft sediments. They are
not only large in area,but also rich in water and have an even distribution and a shallow
burial. They are sufficiently supplied and easy to exploit.In recent years, due to
overpumpihg.the groundwater in cities began to fall in varying degrees,sinking in a funnel
shape. However, the groundwater flows still from foreland into the plain. Therefore, the
groundwater in the plain is more mineralized than that in the foreland. In the south of the
plain,the rainfall is great,mineralization is small,only 0. 5—0. 8g/l;in the north and east,
exceediny 1. Og/l. Especially,the deep underground water has a slightly high F—content,
which has some influences on the exploitation and use. But the underwater in whole areas
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is exploited only by 50% ,there are still great potentialities for exploitation. Strict scientific
treatment must be carried out in order to provent the water level from falling greatly and
from sinking of Earth's surface and formation of geofracture.It is more important to
protect the underground water resources from pollution and salinization and the ecologic
environment from deterioration. Exploitation must be controlled in order to provent the
water resource from being dried up.

Natural calamities are the controlling factor in the development of economy. In these
areas, calamities , especially floods and droughts have occurred frequently and had their
paraperiodities, a long period of 150 years a short period of 11 or 12 years. The chief
natural calamities in these areas are geological calamities (droughts, floods,earthquakes,
~and geofractures) ,occupying 66% of total calamities,and metrological calamities (storms,
hurricane , sandstorm, etc. ), damaging crops, buildings, forests, livestocks and human
beings. Biological calamities (plant diseases and insect pests)have done a lot of damage to
the economy in vast areas. Suitable organizations should be established to provent and
decrease calamities.

Quaternary environment , hydrological conditions and natural calamities are not the
same in these areas. In the Mountain and hilly areas,due to great height difference ,Earth's
surface was seriously dissected. Natural ecological environments, surface water and
groundwater movement are of mountain characters,especially the surface water, which is
very actine in movement, being chief mative power to model Earth's surface into various
landforms. Many natural factors,also due to distinct height different were daracterized by
vertical distribution,expressed by precipitation,temperatlire,vegetation,soil,faunna,even
by sediment accumulation.In the plain area, the Yellow River plain was effected by
flooding is the Yellow River,with river pattern, sediments , microrelief ,surface water and
groundwater forms all different from those of the Huai River valley floor and
plain. Quaternary sediments are also not the same. Those of the Huai River valley floor
were chiefly derived from the mountain areas in the west and south,with the mineral and
chemical composition more ‘complicated than these in the Yellow River plain. Genetic types
are still diverse. Hence, these two areas each -have their own distinguishing features and
the natural environment of the Yellow River plain is of course not the same as that of the
Huai River valley floor and plain. The Huai River area is more complicated than that of the
Yellow River area in stata, fossils, water systems and Earth's surface dovelopment.
Therefore, the Quaternary environments , hydrologial characters and natural calamities of
both areas are all not the same.

With the above —mentioned natural environments and natural resources,development
of economy of this study area has its advantageous and disadvantageous facturs. The
advantageous facturs are rich mineral resources, water power resources, industrial basis

and agricultural base, which provides necessary conditions for economic development.
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Especially, China's chief communication lines are ~passing through this study area,
constituting the vital communication lines connecting with many areas at home and
abroad. But there are some disadvantagous conditions. For example,the basis in the past is
very weak; water resources have not been fully used, groundwater is still limited;
agricultural production,industrial basis,financial resources and material resources can not
catch up with those in coastal areas,thus having some influence on the social economic
development at a high speed. However,the central plain area has a very long development
history of human cultural, and in history, was for many times, the centre of China's
politics ,economy and culture. There are great numbers of labour forces and talent persons
awaiting arrangement; and exploition. If there are plans for macroscopic control and
coordination, for giving full play to the market economy superiority and actively arousing

all wisdom and strength ,the economy of this area will be well carried out.
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