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The composition and evolution of orogen is the
main subject of tectonic study, and the connection
relationship between orogens is an important node in
orogenic study. In the junction part of two orogenic
belts, the contrast of tectonic-magmatic evolution
between two orogens, especially contrast of deep
crustal composition structure and basement affinity,
can provide an important basis to completely under-
stand the basement nature and tectonic affinity of the
orogen. Based on its advantages in geochronology,
regional widely distributed and easily tracing, Nd-Hf
isotopic mapping for granitic rocks has gradually be-
come an effective approach to delineate tec-
tono-thermal evolution of the orogen, elucidate oro-
genic composition and contrast basement nature be-
tween two orogens.

As major units of the Central China Orogenic
Belt (CCOB), the east-west trending tectonic connec-
tion relationship between the Kunlun and Qinling
orogen around the Gonghe basin, has always been an
interesting and controversy issue to Chinese geolo-
gists in a long time. The famous Gonghe basin, lo-
cated in the junction region of the easternmost seg-
ment of the East Kunlun Orogen (EKO) and the west-
ernmost segment of the West Qinling orogen (WQO),
was considered as a crucial region to explore the tec-
tonic relationship between the Kunlun and Qinling
orogen. It is well known that both of the Kunlun and
Qinlin orogens are typical composite orogen in central
China, and underwent multi-cycle orogenic processes
in geological time. Correspondingly, multi-stage mag-
matism and tectonic-thermal event occurred. Among
the multi-stage magmatism, early Mesozoic granitic
rocks, especially Triassic granitic rocks, are maximally
exposed and most widely distributed in the EKO and
WQO, which provide an important research role to
explore the tectonic connection relationship between
the two orogens.

This paper takes the voluminous Triassic granitic
rocks as a research object to produce Nd-Hf isotopic
mapping in order to trace the deep crustal composi-
tional structure, and systematically contrast the tec-
tonic-magmatic evolution and basement affinity of the
Qinling and Kunlun orogen. It will provide a new ba-
sis to deeply understand the Triassic tec-

tonic-magmatic evolution, orogenic process and
basement nature of the Qinling and Kunlun Orogens
on both sides of the Gonghe Basin.

At present study stage, a large number of previ-
ous research works have been carried out and plentiful
achievements obtained for the Triassic granitic rocks
outcropped in the eastern part of East Kunlun orogen
(EEKO) and western part of West Qinling orogen
(WWQO), which laid a regional framework of Trias-
sic magmatic chronology and foundation of Nd-Hf
isotopic mapping for EEKO and WWQO. However,
the research work for some important granitic intru-
sions in the easternmost segment of EKO and the
westernmost segment of WQO, such as Suigen’ergang,
Manzhanggang, Rexue’ri plutons adjacent to Gonghe
basin, is also very weak. The scarce of geochronology,
geochemistry and Nd-Hf isotopic research for these
intrusions directly restrict the east-west trending tec-
tonic connection relationship between the EKO and
WQO. Based on published data (zircon U-Pb ages and
Nd-Hf isotopes) that systematically collecting from
literatures for the Triassic granitic rocks in EEKO and
WWQO, integrating with our new data (zircon U-Pb
ages, bulk-rock major oxides, trace elements, Nd—Nd
isotopic compositions) for the Triassic granitic rocks
from the easternmost segment of the EKO and the
westernmost segment of WQO, this paper systemati-
cally contrast the tectonic-magmatic evolution and
isotopic composition of the EKO and WQO on both
sides of Gonghe basin. The major achievements and
new recognitions in this study listed as follows:

(1) U-Pb analysis of 14 zircons from 12 granitic
plutons in the easternmost segment of EKO and the
westernmost segment of WQO yielded 252~224 Ma.
Integrated with the 138 zircon U-Pb ages collected
from published literatures, we conclude that the Tri-
assic magmatism in the EEKO and WWQO are
roughly similar, ranging from 252 to 203 Ma, and can
be integrally divided into the early- (252~238 Ma),
middle- (238~226 Ma) and late-stage (226~203 Ma).
The peak magmatism of the EEKO and WWQO on
both sides of the Gonghe basin is in the early-stage
(252~238 Ma). Slightly different, the early Trias-
sic(252~247 Ma) magmatism in EEKO is more inten-
sive than in WWQO. In a large scale in the CCOB, it
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can be seen from the EEKO to WWQO and then to the
East Qinling orogen (EQO) in an E-W trending, the
early-stage (252~238 Ma) magmatism is more inten-
sive in EEKO and WWQO, and the late-stage
(226~203 Ma) magmatism is more intensive in EQO.
In other words, in the CCAO range, the Triassic
magmatism migrated from west to east and became
more intensive and younger in its eastern part. In ad-
dition, from the northern part of Gonghe basin to its
southern part, the Triassic magmatism seems demon-
strated a minor trend to become younger. The estab-
lishment of geochronology and division of the Triassic
magmatism in EEKO and WWQO provide a basis for
us to analyze the tectonic-magmatic evolution of the
Triassic magmatic rocks in the EEKO and WWQO,
but also supply a chronology basis to further analyze
the Nd-Hf isotopic composition of the deep crustal
structure for EEKO and WWQO on both sides of the
Gonghe Basin.

(2) From 252~237 Ma to 234~232 Ma, the main
rock types of these granitic rocks in the easternmost
segment of EKO change from granodiorite, diorite
and rhyolite porphyry to syenogranite; and in the
westernmost segment of WQO, from 245~238 Ma to
232~224 Ma, the main rock types changes from
granodiorite, tonalite and diorite to granodiorite,
monzogranite and diorite. Geochemically, these rocks
are mainly high in SiO,, K,0 and K,0+Na,O contents,
low in P,Os and TiO, contents, depleted in Ba, Sr, P,
Ti contents and enriched in U, Hf, Zr contents. Most
granitoids are calc-alkaline, and a few are high-K
calc-alkaline rocks. Except the Late Triassic Rexue’ri
monzogranites (228 Ma) in the westernmost segment
of the WQO show some features of S-type granites,
the other granitic rocks are all I-type granites. Besides,
from early (252~237 Ma) to late (234~224 Ma), the
geochemical characteristics of these granitic rocks in
the easternmost segment of EKO and the westernmost
segment of WQO, show an evolution trend from a
subduction-collision setting to a post-collision or
within-plate setting.

(3) 23 new whole rock Nd isotopes in the east-
ernmost segment of EKO and the westernmost seg-
ment of WQO show that in the beginning of the
early-stage (252~238 Ma), the enq(¢) value is higher
and Nd model age is younger, and in the middle-stage
(238~226 Ma) and late-stage (226~203 Ma), Nd iso-
topic composition shows similar in low eyq(?) values
and old Nd model ages. Combination with 179
whole-rock Nd isotopic data systematically collected
from published literatures, the statistical analysis of
Nd isotopes for Triassic granitic rocks on both sides
of Gonghe basin are predominately negative and
mainly ranged from —8.5 to —2.5. Besides, the Nd
model ages (Tpy) mainly concentrate between 1.8~
1.0 Ga. As a whole, from the early- (250~237 Ma) to
middle- (238~226 Ma) and then to late-stage
(226~210 Ma), Nd isotopic evolution trend shows that
in the early-stage, with the pluton’s emplacement age

became younger, the eyqg(f) values decrease and Nd
model ages is more older, meaning ancient crustal
proportion gradually increased. In the middle-stage,
high and low values of the exq(?) is coexisted together,
and the old crustal material and younger mantle com-
ponent also coexisted in this period. In the late-stage,
the eng(?) values is gradually increased slightly, and
the Nd model age is also gradually became more
younger.

14 new zircon Hf isotopes in the easternmost
segment of EKO and the westernmost segment of
WQO show that in the beginning of the early-stage,
eur() value is positive and higher, and correspond-
ingly, Hf crustal model age is younger. In the mid-
dle-stage, the major component of eyfr) value is
negative and the Tpwup is old, and then in the
late-stage, the ey(f) value coexist with the positive
and negative, and the Tpwmr)is younger. Integrated
with 56 Hf isotopic data systematically collected from
published literatures, the statistical analysis of the
enf(?) values for Triassic granitic rocks on both sides
of Gonghe basin are roughly similar and mainly
ranged from -5.5 ro +5.5. As a whole, from the early-
(250~237 Ma) to middle- (238~226 Ma) and then to
late-stage (226~210 Ma), Hf isotopic evolution trend
shows that in the beginning of the early-stage, the
major proportion of ey(f) value is positive and high.
With the pluton’s emplacement age became younger,
in the end of early-stage, the ey(f) values is negative
and Tpvmn is more older, indicating that ancient
crustal proportion gradually increased. In the mid-
dle-stage, the high and low values of the eyf?) is co-
existed together, and the old and younger component
also coexisted in this period. In the late-stage, the ey(¢)
values is gradually increased slightly, and the Tpmcur
is also gradually became younger, indicating that the
younger component increased in late-stage.

(4) Statistical analysis of 216 Nd isotopic data
(measured 23 and collected 193) show that the main
range of Nd model ages for the Triassic magmatic
rocks in EEKO and WWQO are consistent, and con-
centrate in the 1.8~1.0 Ga. From the Nd isotopic
mapping, it further reveals that on both sides of the
Gonghe basin, the granitic plutons with Nd model ages
ranged from 1.2 to 1.0 Ga occupied the largest area.
The granitic plutons ranged from 1.8~1.6 Ga ranked
secondly, and the granitic plutons ranged from 1.6 ~
1.4 Ga ranked thirdly. The area of numerous granitic
plutons with youngest Nd model ages (1.2~0.8 Ga) are
very small, and the oldest Nd model ages (> 2.0 Ga)
only occurred in the West Qinling orogen.

Statistical analysis of 70 Hf isotopic composition
data (measured 14 and collected 56) show that the
main range of Hf model ages of the Triassic granitic
rocks from EEKO and WWQO are basically same and
concentrate in the 1.7~1.0 Ga. From the Hf isotopic
mapping, it further reveals that on both sides of the
Gonghe basin, the granitic intrusions with Hf model
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ages ranged from 1.4 Ga to 1.2 Ga and 1.6 Ga to
1.4 Ga dominated the largest area, the area of numer-
ous tiny intrusions with Hf model ages ranged from
1.2~1.0 Ga is very small, and the intrusions with old-
est Hf model ages (>2.0 Ga) only occurred in the West
Qinling orogen.

Both the statistical analysis of Nd - Hf isotopic
compositions and Nd - Hf isotopic mapping show that
in the Triassic period, on both sides of Gonghe basin,
the EEKOE and WWQO share a similar or same deep
crustal composition structure, which demonstrate that
the two orogens have a similar or same basement af-
finity. Slightly different, the EEKO’s basement is
more uniform and slightly younger. This provides the
deep material evidence that the Kunlun and Qinling
orogen may connect in Triassic period.

(5) Based on the comprehensive results mentioned
above and integrated with previous researchers’
achievements, it can confirm that on both sides of the
Gonghe basin, the Qinling and Kunlun orogen has a
similar tectonic-magmatic evolution trend in Triassic
period and share a same or similar deep crustal compo-
sition structure. This indicates that the EKO and WQO
may be a same orogenic belt essentially, and consti-
tuted a continuous orogenic belt system in the early
Mesozoic. Under the dynamic Dbackground of
Meso-Tethys’ northward subduction- accretion stage

(252~238 Ma) to collision stage ((syn-collision
(238~226 Ma), and then to post-collison stage
(226~203 Ma)) in Triassic period, the EKO and WQO
constituted a continuous orogenic belt that developed
on the same or similar ancient block basement.

The significance of the above-mentioned
achievements are: geochronology, geochemistry, iso-
topic composition, especially the Nd-Hf isotopic map-
ping for granitic rocks, can reveals tectonic-magmatic
evolution process and trace the deep crustal composi-
tion structure as well as the basement nature for the
EKO and WQO. This work provides a new basis to
divide and contrast the tectonic affinity between the
EKO and WQO, and constrain the tectonic relationship
between the two orogens.

Key words: granitic rocks; zircon geochronology;
Nd-Hf isotopic mapping; magmatism evolution; the
eastern part of East Kunlun and the western part of West
Qinling
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