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As an important research direction in earth sci-
ence, granitic magmatism of the orogenic belt con-
tains abundant information about the geodynamic
process at depths. Research work about granitoids can
provide more information for understanding the
growth and reconstruction of continental crust in plate
convergence environment and the crust-mantle inter-
action. The North Qilian orogenic belt was a typical
Early Paleozoic orogenic belt through opening and
closing of an ocean basin, while Dunhuang block was
mainly composed of Precambrain TTG gneisses and
metamorphosed supracrustal rocks. The two tectonic
units were located on the northeast side and southwest
side of the eastern Altyn tagh fault belt, respectively,
with numerous Paleozoic granitoids emplaced in.
Aiming to better understand the tectonic evulotion and
the geodynamic significance of North Qilian orogenic
belt and Dunhuang block, in this thesis, granitoids
exposed along the Altyn tagh fault were selected as
the research subjects, involving Zhaojiazhuang mon-
zogranite, Shibaocheng composite granites (granite,
syenogranite and granodiorite) and Hongliuhe granite
in North Qilian orogenic belt and Danghe reservoir
granodiorite, Shazaoyuan monzogranite, Anpengou
composite granites(syenogranite and granite) and
Xiaocaohu porphyritic granite in Dunhuang block. On
the basis of petrography, zircon U-Pb geochronology,
geochemistry and zircon Hf isotope for the granitoids
mentioned above, new understandings have been
achieved:

(1) According to the results from zircon U-Pb
geochronology, among the typical granitoids of North
Qilian orogenic belt, Shibaocheng granite, granodio-
rite and syenogranite were emplaced in 464 Ma,
460~447 Ma and 447 Ma, respectively. Hongliuhe
granite and Zhaojiazhuang monzogranite were em-
placed in 453 Ma and 440 Ma, respectively. While
Danghe reservoir granodiorite and Shaozaoyuan
monzogranite in Sanweishan area of Dunhuang block
were emplaced in 462~438 Ma and 458~434 Ma, re-
spectively. The syenogranite of Anpengou composite
granites in southern Dunhuang block was emplaced in
431 Ma, and the Late Paleozoic granite was emplaced
in 360 Ma and 339 Ma. Xiaocaohu porphyritic granite
was emplaced in 344~340 Ma. Geochronological re-
sults show that the granitoids of the two tectonic units

in eastern Altyn tagh fault belt were formed in multi-
ple magmatic events.

(2) The geochemical data reveals that Shi-
baocheng granite in North Qilian orogenic belt be-
longs to calc-alkaline series with strong peraluminous
features. Chondrite-normalized rare earth elements
(REE) patterns reveals significant enrichment of light
REE (LREE) relative to heavy(HREE) with me-
dium-slight negative Eu anomalies, and
(La/Yb)x=13.99~20.44. In the primitive man-
tle-normalized trace diagram, Shibaocheng granite is
enriched in large-ion lithophile elements (LILEs)(e.g.,
Rb, Ba, K, Sr) but depleted in high field strength ele-
ments(HFSEs)(e.g., Nb, Ta, P, Ti). The average 7, and
treg are 760°C and 732°C,respectively. Shibaocheng

granodiorite belongs to calc-alkaline to high-K
calc-alkaline series with metaluminous to weak per-
aluminous features. Chondrite-normalized REE pat-
terns are right-leaning type with different (La/Yb)y
ratios (6.51~64.78) and slight negative Eu to relative
strong Eu positive anomalies. In the primitive man-
tle-normalized trace diagram, Shibaocheng granodio-
rite is enriched in LILEs (e.g., Rb, Th, U, K) but de-
pleted in HFSEs (e.g., Ni, Ta, P, Ti), and shows obvi-
ous positive Sr anomalies. The average tz. and trgg are
746°C and 685°C, respectively. Shibaocheng syeno-

granite belongs to high-K calc-alkaline series with
peraluminous features. (La/Yb)yratio is equal to 4.52
with strong negavite Eu anomalies and obvious nega-
tive Ba, Sr, Ti anomalies. The #z and tzpp are 678C

and 676°C, respectively. Hongliuhe granite belongs to

calc-alkaline to high-K calc-alkaline series with per-
aluminous features. Chondrite-normalized REE pat-
terns and primitive mantle-normalized trace diagrams
show medium-slight negative Eu anomalies and ob-
vious positive K and Sr anomalies with high(La/Yb)y
ratios(20.99~42.89), and the enrichment in LILEs(e.g.,
Rb, Ba, K, Sr) and losses of HFSEs(Nb, Ta, P, Ti).
The average tz, and trgg are 760°C and 742°C, respec-

tively. Zhaojiazhuang monzogranite belongs to
calc-alkaline to high-K calc-alkaline series with
metaluminous to weak peraluminous features. Chon-
drite-normalized REE patterns show right-leaning
type with slight negative Eu anomalies. Zhaojiaz-
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huang monzogranite is enriched in Rb, Ba, Th, U, K
elements but depleted in Nb, Ta, P, Ti elements. The
average fz,and trgg are 769°C and 673 °C respectively.

In Dunhuang block, Danghe reservoir granodiorite
belongs to calc-alkaline to high-K calc-alkaline series
with peraluminous features. Chondrite-normalized
REE patterns show right-leaning type with me-
dium-slight negative Eu anomalies and different
(La/Yb)y ratios(11.55~41.95). In the primitive man-
tle-normalized trace diagram, Danghe reservoir
granodiorite is enriched in LILEs(e.g.,Rb, Ba, Th, U,
K) but depleted in HFSEs(Nb, Ta, P, Ti). The average

tz. and trgg are 785 °C and 793 C, respectively.

Shazaoyuan monzogranite belongs to high-K
calc-alkaline series with peraluminous features.
Chondrite-normalized REE patterns show medium
negative Eu anomalies with different (La/Yb)y ratios
(10.86~70.36). Besides that, Shazaoyuan mon-
zogranite is enrichment in LILEs(e.g., K, Rb, Ba) but
depleted in HFSEs, and both average 7, and trgg is
752°C. Both Anpengou syenogranite and granite be-

longs to high-K calc-alkaline series with peralumi-
nous features. Chondrite-normalized REE patterns
show right-leaning type with medium-strong negative
Eu anomalies. Primitive mantle-normalized trace dia-
gram indicates that Anpengou composite granites are
enriched in LILEs but depleted in HFSEs. The aver-
age fz;and trgg of Anpengou syenogranite and granite
are 799°C, 763°C and 829C, 784°C, respectively.

Xiaocaohu porphyritic granite belongs to high-K
calc-alkaline series with metaluminous to weak per-
aluminous features. (La/Yb)y ratios are ranging from
15.96 to 51.05, and chondrite-normalized REE pat-
terns show medium-weak negative Eu anomalies and
obvious positive Eu anomalies for different samples.
Primitive mantle-normalized trace diagram reveals
that Xiaocaohu porphyritic granite is enriched in
LILEs(e.g., Rb, Ba, K) with obvious positive Ba and

K anomalies, but depleted in U, Ta, Nb, P, Ti elements.

The average fz, and frgg are 787°C and 796°C, re-
spectively.

(3) The geochemical characteristics mentioned
above indicate that both I- and S- type granites out-
croped in North Qilian orogenic belt. Among them,
Shibaocheng granite, granodiorite and Hongliuhe
granite showed the features of I-type granite, and were
formed in the northward subduction and closure stage
of North Qilian Ocean. The residual rocks of Shi-
baocheng granite were granulite, while the residual
rocks of Shibaocheng granodiorite and Hongliuhe
granite were granulite and even the eclogite without
plagioclase. In addition, Shibaocheng granodiorite
and Hongliuhe granite also showed the features of
adakitic rocks with high Sr/Y ratios, and the geo-
chemistry characteristics indicated that the two gran-
ites were generated by partial melting of thickened

crust. Both Shibaocheng syenogranite and Zhaojiaz-
huang monzogranite were formed in the syn-collision
stage, and Zhaojiazhuang monzogranite showed the
features of I-type granite while Shibaocheng syeno-
granite showed the features of S-type granite by
means of petrography and geochemistry. The residual
rocks of Zhaojiazhuang monzogranite was the am-
phibolite without garnet. The granitoids in North Qil-
ian orogenic belt exhibited a certain temporal-spatial
regulation. >470 Ma granitoids were outcroped in the
conjuction area between Qilian block and North Qil-
ian orogenic belt, while 465~440 Ma and <435 Ma
granitoids were dispersed in the conjuction area be-
tween Alax block and North Qilian orogenic belt.
These three groups of grantoids were corresponding
with the southward subduction, north subduction of
North Qilian Ocean and syn-collision stage, respec-
tively. In general, the formation age was younger from
south to north.

(4)Similarly, Both I- and S- type granite out-
croped in Dunhuang block. Danghe reservoir grano-
diorite and Shazaoyuan monzogranite in Sanweishan
arca showed the features of I-type and S-type, respec-
tively. And the residual rocks of the former granite
were the granulite mainly consisted of garnet, horn-
blende and plagioclase. In combination with previous
study, we propose that the Early Paleozoic orogenic
activities in Dunhuang block can be advanced to
462 Ma. Syenogranite and granite of Anpengou com-
posite granites showed the features of S-type granite,
but Xiaocaohu porphyritic granite was considered as
the thicken-lower crust-derived adakitic rocks with
features of I-S transitional type. The residual rocks of
Anpengou syenogranite, Anpengou granite and Xiao-
caohu porphyritic granite were granulite, amphibolite
and granulite-amphibole eclogite, which reflected the
differences in the formation depth and degree of
metamorphism. In Dunhuang block, the Early Paleo-
zoic granitoids mainly exposed in the areas nearby
Sanweishan fault and Nanjieshan fault, while the Late
Paleozoic granitoids outcroped in the middle area of
Sanweishan fault and southern of Dunhuang block. In
general, the age of granitoids gradually get younger
from north to south.

(5)Shibaocheng  granite and  granodiorite,
Hongliuhe granite and Zhaojiazhuang monzogranite
showed similar Hf isotopic characteristics, with eye(f)
of the granites mentioned aboved ranging from +7.6 ~
+12.7, +6.4~+13.4, +0.8 ~+12.4 and +5.7 ~+11.0,

and two stage model age Tpy, were varied in 0.6~
1.0 Ga, 0.57~1.0 Ga, 0.58~1.0 Ga and 0.7~1.0 Ga,

indicating that the source rocks of these granites were
derived from Neoproterozoic juvenile mafic crust, and
may have a relationship with the assemblage and
break-up of the Rodinia supercontinent. But the Hf
isotopic characteristics of Shibaocheng syenogranite
showed a great difference with other granites in North
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Qilian orogenic belt, with eg(f) ranging from —-2.9 ~
+1.2, and Tpmp was varied in 1.35~1.6 Ga, indicating
that the source rocks was mainly Mesoproterozoic
pelite-derived components, perhaps with some juve-
nile crustal materials. In Dunhuang block, ey«(f) of
Danghe reservoir granodiorite and Shazaoyuan mon-
zogranite were ranged from —5.5 ~+2 and —-8.6 ~ —0.9,
and Tpyp, varied in 1.3~1.7 Ga and 1.5~1.9 Ga. Under
the consideration of geochemical characteristics, we
propose that the source rocks of Danghe reservoir
granodiorite mainly derived from Mesoproterozoic
ancient crustal materials with part of the juvenile
crustal meta-basic rocks, while the source rocks of
Shazaoyuan monzogranite derived from
meta-greywacke of late Paleoproterozoic to early
Mesoproterozoic ancient crust. Anpengou syeno-
granite and granite showed similar Hf isotopic char-
acteristics, with eyg(¢) ranging from —11.7 ~ —-6.3 and
-12.3 ~ 5.5, and Ty, were varied in 1.8~2.2 Ga and
1.7~2.1 Ga, respectively. Both source rocks of the
Early Paleozoic syenogranite and the Late Paleozoic
granite mainly derived from meta-greywacke with
part of metapelitic materials of Paleoproterozoic to
Mesoproterozoic ancient crust. gy«f) of Xiaocaohu
porphyritic granite was ranging from —16.7 ~ —4.9 and
Tomo was varied in 1.8~2.4 Ga, indicating that the
source rocks of Xiaocaohu porphyritic granite derived

from the Paleoprpterozoic crustal materials. In addi-
tion, some of the source rocks of the granites em-
placed in Dunhuang block may be related to the as-
semblage and break-up of Columbia supercontinent
during 2.0~1.6 Ga.

(6)Overall, granitoids exposed in the two block
of eastern Altyn tagh fault belt show great differences
with each other. The orogenic activities of Altyn
tagh-Qilian orogenic belt were basically ended in Late
Ordovician, while the orogenic activities of Dunhuang
block ended much later (~400 Ma). Dunhuang block
and North Qilian orogenic belt may undergo two dif-
ferent histories of tectonic evolution in Early Paleo-
zoic and Late Paleozoic, but the granitoids in Dun-
huang block have a temporal-spatial coupled rela-
tionship with the Tianshan-Beishan orogenic belt
which lies to the north of Dunhuang block. Therefore,
Dunhuang block may involve in the orogenic activi-
ties of Central Asian orogenic belt.

Key words: Altyn tagh fault belt; North Qilian orogenic
belt; Dunhuang block; granitoids; genesis; tempo-
ral-spatial distribution; dynamic significance
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