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Guide basin belongs to Cenozoic period fault ba-
sin, which is surrounded by hills that located in the
Yellow River valley, northeastern margin of the Ti-
betan Plateau; from the perspective of geomorphicu-
nits it is located the QingHai-Tibet block, which
among the Qilian—Kunlun—Qinlingorogenic belts. The
study area have a series of faults in the NWW, NW
and NNW direction, the intense neotectonic activity
provides good geothermal geological conditions for
high temperature geothermal system. There are vari-
ous types of geothermal manifestation in study area,
and have intense hydrothermal activities, especially in
the west of the basin - Zhacangsi thermal field, where
the water temperature is as high as 93°C. However,

limitedby the objective conditions, the development
and utilization of geothermal resources in the area and
the related research are not yet perfect:

(1)Geothermal exploration and achievements
mainly concentrated in the shallow strata, high tem-
perature geothermal distribution and genetic mecha-
nism in deep strata is still not clear, especially the
research of the deep thermal structure which can re-
flect the thermal evolution process in the area and has
great significance to the geothermal resources of ex-
ploration, have not been carried out yet;

(2)It has done some study in geothermal fluid
and hydrogeochemistry, but not for system, special-
ized work.The hydrogeochemical evolution process is
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not clear in the study area, and it has not yet been es-
tablished conceptual model of geothermal genesis
mechanismto guide the exploration, development and
utilization of geothermal resources in the area.

It seriously restricts the development and utiliza-
tion of geothermal resources, so in this paper two
typical geothermal areas are chosen in Guide basin as
study object, according to collect and gather hydro-
chemistry, hydrogen and oxygen isotopes data, and its
isotopes data in the study area to study the source of
the geothermal fluid supply, the geothermal fluid mi-
gration pathways and the thermal reservoir character-
istic; gather rock samples at different depths to test
the heat rate and thermal conductivity and analyze the
distribution characteristics of the parameter values in
vertical direction. The concept model of geothermal
genesis mechanism has been improved and the con-
cept modes of crustal thermal structure in study area
have been established for the first time based on the
analytical results. Obtained the following under-
standing:

The geothermal groundwater hydrochemical
types of Sanhe plain thermal field which located in the
basin  interior are mainly Cl*SO4,-Na  and
HCO;°S0O,4-Na, but the Zhacangsi thermal field which
located in western of Guide basin are Cl1*SO,-Na, and
the hydrochemical type of thermal water is changing
along the flow direction. Hot water is rich in F, Li,
Si0, and presents a good positive correlation with CI,
it shows that they have the similar or identical mate-
rial source with CI". With chemical geothermometer of
thermal water, the geothermal reservoir temperature
of zhacangsi thermal field is estimated about 133°C

and the depth of thermal cycle is about 1 800 m. There
are 60% to 68% cold water mixed with thermal water
estimated by silicon-enthalpy diagrams, and the geo-
thermal reservoir temperature is about 222 °C, the

depth of thermal cycle is about 3280m before the cold
water mixed.

132 groups of water samples are collected in the
area for testing. Hhydrogen and oxygen isotope anal-
ysis results show that the thermal groundwater in the
area is recharged by are atmospheric precipitation, the
direction of thermal groundwater runoff is from the
surrounding mountains to the center of the basin; The
groundwater recharge elevation is about 3 300 m, and
thermal water presents slight “Oxygen-18 drift” in
Zhacangsi thermal field. Carbon and sulfur isotope
analysis results show that carbon and sulfur in thermal
groundwater mainly comes from the weathering
leaching effectof sediments, and the age of thermal
groundwater changes from (6.16£0.2) ka to
(28.55+1.74) ka.

The analysis results of rock thermophysical pa-
rameters show that the rock thermal conductivity and
heat generation rate of Zhacangsi thermal field are

higher than Sanhe plain which located in the center of
the basin. The thermal energy produced by the decay
of radioactive elements in the strata of Zhacangsi
thermal field is two times as much as Sanhe plain be-
fore 2 000 m. The heat generation rate model of stra-
tum that above the moho discontinuity is established
by the correlative relationship between the seismic
wave velocity and heat production rate of rock, and
the ratio of crust/mantle heat flow is 1.2, as “hot crust
and cold mantle” type thermal structure, which are
consistent with the study by Wang Jiyang etc, that the
type thermal structure is “hot crust and cold mantle”
in northwest of China.

Calculated by the relevant datas, heat flow values
of Guide basin are respectively 74 mW/m’ .

76 mW/m®, 79.5 mW/m?, higher than the average heat

flow value of global mainland ((65+1.6) mW/m?) and
the Chinese mainland area average heat flow value
((61£15.5) mW/m?), which belongs to the high heat
flow region.The spatial distribution of collected 27
terrestrial heat flow values in qinghai province shows
that geothermal condition in northeast of qinghai pro-
vinceis superior tonorthwest, and Guide basin has
better geothermal background.

Compound deep geothermal geological data,
geophysical data and research results in this paper , it
has improved thegeothermal genesis conceptual model
of different types of geothermal systems:

(1) The geothermal genesis conceptual model of
ZhaCangsi geothermal field

The formation of hot mineral springs in Zha-
Cangsi geothermal field are strictly controlled by
fracture structure composite parts, deep fracture (Re
Guangfracture) along NNW direction and ten-
sion-torsional fracture nearly along EW direction pro-
vide favorable geological structure conditions for the
hot spring water overflow. The tensional fracture
along nearly EW direction in west of the Reguang
fracture provides the infiltration channel for surface
water, atmospheric precipitation, contact metamorphic
beltbetween middle-triassic sandstone and granodio-
rite is the runoff storage water bearing zone, during
the migration process after atmospheric precipitation
and surface water infiltration, constantly accept heat
energy from the deep crust and radioactive element
decay in rock, the water temperature increase and
upwelling along the tectonic fracture zone when it is
obstructed by neogene mudstone of footwall, finally
overflow earth's surface in the form of rising springs,
this is the formation process of ZhaCangsi hot spring.
Therefore, the formation of ZhaCangsihot spring
mainly depends on the Reguang fracture which as a
heat source channel can heat the infiltrated water that
when it obstructed it will expose to surface.

(2) The geothermal genesis conceptual model of
Sanhe plain geothermal field
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The mainly supply source of hot water in Sanhe
plain geothermal field is atmospheric precipitation.
Infiltrating along the pores and fracture of the rock,
the temperature will increase when cold water is
heated by the energy from deep earth (mantle heat
flow) and decay of radioactive elements produced in
the granite. When the temperature rises to a certain
degree, with the increase of gas, the underground hot
water begins to migrate upward, and enters the zonal
distributed fracture to form the bedrock fissure type
heat reservoir; with the process that lateral diffusion
of heat energy along the aquifer in undeveloped parts
of fissure to form layered heat storage, the surround-
ing rock matter leached into water as well as the near
surface water from the Yellow River mixed, the hy-

drochemical type of geothermal water will be changed.

The geothermal water rise to near surface into the
sandstone with good porosity and permeability of the
neogene along the basin boundary faults to form the
neogene thermal storage, which the cap rock consists
ofsilty mudstone, mudstone with thin layer of thin
sandstone and coarse sandstone and covered by sub -
sand and the sub - clay layer ofquaternary. To sum up,
the geothermal reservoir of Sanhe plain in Guide ba-
sin has the dual characteristics of layered conduction
and zonal convection.

From the geothermal fluid temperature and geo-
thermal manifestation we can see that, the geothermal

activity in the ZhaCangsi geothermal field is much
more intense compared to Sanhe geothermal field of
inner basin. After analysis in the paper, it is consid-
ered that the main reason for the difference of this
kind of phenomenon is that the faults of ZhaCangsi
geothermal field are very well developed, and the
main geothermal water controlled faults are exposed
to surface, which has good heat conduction channel
and good for the deep heat transfer upwards, whereas
the main geothermal water controlled faults of Sanhe
plain geothermal field are concealed faults, and have
the deep buried depth, so it is difficult to reach the
fault development site when drilling, to a certain ex-
tent it affects the earth's deep heat energy transmission
from the deep to the shallow part of earth. This may
be the main reason that geothermal state of ZhaCangsi
geothermal field is better than Sanhe plain including
the temperature of geothermal water and geothermal
phenomenon.
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ture of the earth's crust
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