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Objectives

The Department of Eurasian Archaeology of the German Archaeological Institute deals
with human occupation and land use history in the steppe belt of Eurasia (e.g. Iran, Black
Sea Coasts, Kazakhstan and Tuva). Qinghai Province, NW China, situated at the south-
eastern margin of the Great Eurasian Steppe, has been chosen as one of the key areas for
joint studies in order to evaluate the role of anthropogenic and climatic factors in envi-
ronmental changes'.

Qinghai Province is located at the northeastern edge of the Qinghai-Tibetan Plateau
between ca 32° and 39° N and ca 90° and 103° E. This is a region with complex topogra-
phy and hydrology. Mountain ridges and high plateaus elevating from about 2,500 to
4,500 m above sea level dominate the region. The present day climate is transitional from
sub-humid to semi-arid with mean annual precipitation fluctuating between 250 and
600 mm per year and a strong water deficit. The main part of precipitation comes during
May-September and is associated with the Pacific Monsoon. Up to 40% of the annual
precipitation has been known to fall in a single storm”. This together with a spread of
loess sediment and intensive land use has led to strong erosion activity in the region.

According to up-to-date knowledge the neolithic habitation of Qinghai started at
about 4000 BC in the eastern part of the Province along the Yellow River and its tributar-
ies. The features of the ancient cultures are very distinct and different from those ob-
served in Central and Eastern China. However, at certain periods the cultural similarities
to the adjacent territories, the modern Provinces Gansu and Sichuan, the Autonomous
Regions Xinjiang and Tibet and even Southern Siberia, Kazakhstan and Iran are striking.
The driving forces behind the rise and fall of these cultures, and human mobility and mi-

The excavation campaign in June 2001 was organised by the Archaeological Institute of Qinghai Province
(team members: Xu Xinguo, Xiao Yongming, Cai Linhai, Liu Xiaohe and Zhang Changshou) and the
Archaeological Institute of the CASS (Wang Wei, Niu Shishan and Song Jiangning) with participation of
the Department of Eurasian Archaeology DAI (M. Wagner, B. Griess, K.-U. Heussner). Zhao Zhijun
(Archaeological Institute of the CASS) collected plant macrofossil remains, D. Jaekel (Berlin) investigated
geomorphology of the area and Jin Guiyun (Jinan/Berlin) collected samples for pollen analysis from cultural
layers and natural sequences. The field campaign continued in March 2002, when M. Ullrich and K.-U.
Heussner (Berlin) made a cartographic plan of the site (Scale 1:500). We thank the cultural administrations
of Qinghai Province and Huzhu County for their generous support of the work.

? Derbyshire et al. 1991.
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gration phenomena in the region are still poorly understood for lack of sufficient archaeo-
logical information.

The term “Kayue Culture” was coined in 1958 as an idiom for the Bronze Age in the
Qinghai region in order to distinguish it from the Bronze Age in the neighbouring Gansu
Province, where it was named “Siwa Culture™. The eponymous site Kayue (Ch’ia Yao)
was discovered by the Swedish geologist Johan Gunnar Andersson in 1923*. Since that
time approximately 1,700 Bronze Age sites attributed to the Kayue Culture have been
found in central and eastern Qinghai Province. Their dating to the latter half of the second
and the first half of the first millennium BC® is mainly based on ceramic vessel typolo-
gies. The Kayue Culture is supposed to have coexisted with the largely contemporaneous
Nuomuhong Culture to the west in the Qaidam Basin and with the Xindian Culture to the
east downstream the Yellow River in modern Gansu Province. More specific points rela-
ted to the Nuomuhong Culture still remain largely within the realm of speculation for
only the Nuomuhong site itself was partly excavated in 1959°. The early settlement histo-
ry of the Qaidam Basin before the dramatic desertification therefore stays one of the most
challenging topics of future investigation which remains cannot be touched upon here.
The Xindian Culture, in particular its ceramic production, is much better known’. Only
very recently have the cultural features of the Kayue Culture together with the few avail-
able radiocarbon dates been discussed to some extent and put into the context of the entire
Bronze Age development of Northwest China by Shui T.®. Despite the large number of
discovered sites our knowledge about the culture is limited. Some basic information was
obtained by the partial excavation of seven graveyards’. So far no Kayue settlement has
been investigated systematically.

The historical and palacoenvironmental records from China suggest both long- and
short-term climate changes which are regarded as the main factor having influenced set-
tlement dynamics since the Mid-Holocene. Basically the economy of the region is very
much dependent on climate. However, human impact on landscape dynamics at different
scale and degree can be traced through the whole history of human habitation of this area.
Today the politically initiated and government-promoted intense economic development
of Qinghai Province dominates all aspects of land use.

The results of archaeological and palacoenvironmental studies conducted in the
Fengtai Valley, which is characteristic of a distinct type of landscape in Qinghai Prov-
ince, i. e. mountain steppe, are important for an understanding of the history of settlement
and landscape dynamics in the area. They also provide the opportunity to build up retro-
spective models of landscape developments back to the Neolithic. At the same time, this
knowledge, together with the planned investigation and documentation of recent pro-
cesses (e.g. mass relocation, population dynamics) in the area, provides a basis for
the modeling of future scenarios of landscape development and land use strategies. In this

3 Xu 1988, 35.

* Andersson 1925, 18; 22f.

% Mei J. J. quotes current opinions about Kayue dates which all dwell on the same sparse material; Mei 2000,
64 Ann. 25.

© Zhongguo wenwu dituji, Qinghai fence 1996, 96.

7 Recent summaries in Pak 1996, 287-299 and Shui 2001, 116-146.

¥ Shui 2001.

¥ Wagner 2001.
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Fig. 1. Position of Fengtai site.

paper we present the main results of the first joint research project conducted at Fengtai
site, Qinghai Province, in 2001.

Site setting

The Bronze Age settlement near Fengtai village, 46 km north of the provincial capital
Xining (Fig. 1) was discovered by members of the Archaeological Institute of Qinghai
Province in the course of systematic archaeological surveys in the early 1980s. It was
declared a cultural heritage zone in 1986. On the basis of red grit tempered potsherds
collected from the surface, the site was attributed to the Kayue Culture. According to the
Atlas of Chinese Cultural Relics (Qinghai volume) the estimated size of the site is about
4,200 m? and the thickness of the cultural layer is 0.5 m'’.

In July 2000 the Archaeological Institute of Qinghai Province guided an archaeo-
logical field excursion for colleagues from the Archaeological Institute of the Chinese
Academy of Social Sciences (CASS, Peking) and the Department of Eurasian Archae-
ology of the German Archaeological Institute (DAI, Berlin). The sites visited were either
already excavated and known from publications, sites currently under excavation, or sites
registered and protected but not yet surveyed. In Fengtai, which belongs to the last group,
the joint research team collected a large number of various artefacts attributed to the
Kayue Culture. Moreover, due to road construction along the south-eastern margin of the

19 Zhongguo wenwu dituji, Qinghai fence 1996, 89.
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Fig. 2. Fengtai, view on the terrace complexes.

site sections were opened, exposing to view layered cultural deposits of about three me-
ters in height. The stratigraphic observations and richness of stray finds lead to the as-
sumption that the Fengtai site is a well preserved long-term dwelling place providing
sufficient archaeological substance to merit close examination.

Our first and most essential task was to establish a chronological framework. By
pottery analogues alone we could not narrow down the age of the settlement to a centen-
nial scale. In order to understand the entire time range of this dwelling site, it was first of
all necessary to get a sequence of absolute datings from a section representing all cultural
layers from the youngest to the oldest. The excavation campaign was therefore primarily
devoted to stratigraphic studies. Secondly, we sought to gain insight into house construc-
tion techniques and materials. Detailed information about the Kayue vernacular architec-
ture would not only be a substantial addition to Bronze Age studies in Northwest China
but would equally provide the necessary parameter for the preparation of subsequent ex-
tensive excavations.

Results of the excavation
Profile stratigraphy
Spread over an area of about 54,000 m” potsherds were found on the surface, in varying
density covering the whole alluvial fan which opens south-eastwards to the main valley of

the Beichuan River (Fig. 2). The alluvial fan consists of three terrace complexes (A, B
and C). According to oral information obtained from peasants the modern terracing of the
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whole alluvial fan was done very recently, during the 1980s and the early 1990s. Only
modest changes of the previous surface occurred in the upper part of Complex A and in
the lowest southern part of Complex B. Therefore we decided to open the main trench
TG1 at the southern rim of Complex B. Complex A lies at the highest elevation. It is
named “Temple Hill” because of the active Lamaist temple located there (Fig. 2). A gen-
tle slope leads down from Complex A to Complex C; a natural depression separates ter-
race Complex A from terrace Complex B and the latter one from Complex C. Several
years ago this topographic depression was further deepened by the villagers for irrigation
purposes. Due to this soil relocation two sections (south-eastern side of the Temple Hill
and north-western side of Complex B) were opened, allowing us to observe cultural lay-
ers near the bottom of the channel at a depth of ca. 4.5 m below the sediment surface. For
a better understanding of the succession of the cultural layers the profile was cleaned and
extended as trench TG 2.

Trench TG I: East and West Profiles

The main trench TG1 has a width of 2 m and is approximately 8 m long. It has a general
north to south orientation. In this chapter we discuss two profiles, representing strati-
graphical features of the eastern (Fig. 3) and western (Fig. 4) banks of trench TG1, re-
spectively. Despite the fact that the distance between the two profiles is only 2 m, the
sediment stratigraphy presented in Figs. 3 and 4 is not similar in every detail. The differ-
ences are caused by the complex slope geomorphology, sediment dynamics and the struc-
ture of the ancient housing.

In the upper 1.3 meters of the East Profile (Fig. 3, column A) the traces of two shal-
low irrigation grooves can be seen. These grooves are filled with sediments which do not
contain any material suitable for dating. However, based on our experience and the in-
formation from the villagers they can be explained by the agricultural activities of the last
century.

The uppermost of the ancient cultural layers was found at a depth of about 1 m
(Fig. 3, columns A.B). 1t is represented by grey hard clay overlying a collapsed mud brick
wall. In this “mud brick layer” very destroyed vessel fragments and one almost complete
small jar with a double handle were found. Charcoal particles picked up from the outer
wall of the jar were radiocarbon dated to 930-820 cal BC" (KIA 16591; Fig. 4, column
A). We assume that this date is the preliminary age of the mud brick wall (Fig. 5). The
foundation of this collapsed wall (Fig. 3, column A) is 0.3-0.5 m thick and grounds on
mixed humified deposits at about 1.6 m below surface. In order to find out the function of
the wall the excavation in the upper part of the slope was extended to 5 m x 5 m. This
discontinuous character of the wall does not support the idea that it might have been a
fortification enclosing the entire settlement. Most likely it was the wall of a single build-
ing or yard.

The amount of ash particles in two ashy layers underlying the wall (Fig. 3, column
B-D) decreases downwards. These ashy soil and clay layers together with a yellow sandy
clay band probably represent the open surface outside the wall synchronous to it. Below

' All radiocarbon ages in the text indicated as ‘cal BC’ are expressed in calibrated years BC. The age range
covers two sigma probability (95.4%). For additional information see Fig. 8.
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Fig. 5. Fengtai, trench TG 1, mud brick wall fragments ca 1.5 m below surface.

this former surface layer we observed several layers of mixed humified deposits disturbed
by pits. The sediments contain large amounts of burned clay particles, potsherds, animal
bones and stones. Fragments of horizontally oriented yellow sandy clay layers can be
found at a depth of about 2.2-2.3 m and about 3.1 m (Fig. 3). Similar features can be
traced in the West Profile (Fig. 4). We assume that these fragmentary layers represent
former dwelling surfaces of different settlement periods. However, their precise dating is
a matter of further investigation.

Laminated house floors can be detected in the East Profile (Fig. 3, columns E.F)
between 2.7 and 2.9 m and in the West Profile (Fig. 4, columns C-E) at the same depth.
High concentration of lime particles within and underneath the house floor layer is evi-
dence of the custom of whitewashing floors. At this level we removed several surfaces of
the extremely fine house floors at a depth of 2.63 to 2.83 m recovering inserted circular
hearths and post holes (Fig. 6). The charcoal particles taken from the upper and lower
hearths (Fig. 4, column D) were radiocarbon dated to 980-820 cal BC (KIA 16593) and
to 1130-930 cal BC (KIA 16592), respectively. Charcoal was also collected at 2.70-2.83 m
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Fig. 6. Fengtai, trench TG 1, house floor in ca 2.8 m depth with hearth.

depth (Fig.4, column C) and dated to 1260-1000 cal BC (KIA 16594). In the East
Profile material for dating was found in the fragmentary preserved house floor layers
situated at 3.17 m (Fig.3, column C) and 3.34-3.44 m depth (Fig. 3, column F). The
charcoal from these samples was dated to 833-793 cal BC (KIA 16590) and 910-800 cal
BC (Bln 5414).

The next clearly definable layer is a massive charcoal layer with abundant fragments
of fired clay, visible in the East Profile from Column E to H in a depth of 3.8 to 4.3 m and
appearing in the West Profile as a thin band in Columns E and F between 3.4 and 3.7 m.
One piece of carbonised coniferous wood was dated to 1320-1110 cal BC (KIA 16584).
All following buried layers down to the natural loess slope down steeply. They contain a
remarkable abundance of ashes and burned wood fragments, preserved in pieces with
diameters up to 10 cm and more than 40 year rings and lumps of mud-plaster with
imprints of beams and twigs. The pottery is sooty or badly charred but evidently less
fragmented than in the upper cultural layers. The lower and deepest cultural deposits do
not yield any traces of rammed earth house floors, lime-plaster or mud brick rubble. Two



94 Xu Xinguo u. a.

more charcoal layers can be regarded as marker horizons in the East Profile: from column
B to H between 3.2 and 5.6 m and in column C between 4.0 and 4.4 m depth. Five selec-
ted charcoal samples have provided the following absolute ages: 1190-930 cal BC (KIA
16588), 1190-940 cal BC (KIA 16586), 1190-970 cal BC (KIA 16589), 1260-1040 cal
BC (KIA 16585) and 1190-920 cal BC (Bln 5416). The last two dates are obtained from
samples of mixed pieces of charcoal collected from the same layer in close proximity.
They were processed in different ways: with conventional measurement in the laboratory
of the German Archaeological Institute in Berlin and with AMS technology in Kiel. The
Berlin lab date corresponds perfectly to the other datings of this group obtained by AMS
in Kiel (KIA 16588, 16586, 16589). At the two sigma probability range of 95.4% these
dates have an overlap of 150 years. Nevertheless, the date KIA 16585 is close to KIA
16584 which overlaps with the cluster of four corresponding datings for 80 years. We
assume that these two older dates were processed from old wood particles within the
whole assemblage of burned wood, and therefore do not represent the age of this particu-
lar cultural layer (old-wood effect). Direct comparison of the conventional and AMS
radiocarbon dating methods shows the risk of using only AMS dates acquired from bulk
material due to a possible age diversity of the samples.

The undisturbed loess was reached in the upper parts of the terraced trench in
column A to C and in the lowermost parts in column G and H. The bottom of the deepest
cultural layer was reached in column G at 7.12 m beneath the surface. Due to this unex-
pectedly complex stratigraphy with lots of architectural features the scheduled excavation
time was not sufficient to reach natural soil for the full length of the trench.

Trench TG 2: South Profile

Already during our first survey in 2000 we observed cultural layers in the recently opened
sections in the modern irrigation channel between terrace complexes A and B. Ashy soil,
potsherds and animal bones were visible in a thick layer 0.5 m above the channel floor
approximately 4.6 m below the eastern terrace surface on top of which a high density of
ceramic rubble was recorded. The brick-red and thick-walled pottery picked out from the
section matched the ware which had been collected on the surface. Therefore, a more or
less continuous sequence of cultural deposits — comparable to trench TG 1 — was to be
expected. Surprisingly, after the section walls had been cleared of a grassy overgrowth,
the profile was found to reveal no traces of cultural layers or even stray finds but instead a
layer of yellow sandy clay (Fig. 7, layer 2) followed by clean loess with only some bands
of light grey palaeo-soil in the lower parts (Fig. 7, layer 1). Instead of upward the cultural
deposits continued downward. Layer 3 (Fig. 7) with a certain amount of grey clay, fired
clay and charcoal particles overlaid a thick horizon with big lumps of fired clay and bur-
ned wood. Among this conglomerate of badly burned material were big stones and animal
bones. Of particular interest was the presence of quite astonishingly well preserved
ceramic vessels (Fig. 11). Taking all aspects into account the assemblage of TG 2 indica-
tes a dwelling place which was destroyed by fire. Since a relocation scenario can be ex-
cluded we have to consider the question of why the middle zone of the settlement is cov-
ered by four meters of loess whereas the sediment cover at the western and eastern rim
ranges only between 0.3 and 1.5 m and consists of heavily reworked soil. To put it
another way, to understand the entire settlement plan the reconstruction of the contempo-
rary surface as well as the subsequent processes of site formation is necessary. The dig in
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TG 2 could not be continued down to natural sediments because of the existing irrigation
channel. Two charcoal samples from TG 2 were dated independently in the laboratories
of Kiel and Berlin. Both samples have a clearly distinguishable small time variation
(Fig.8). For AMS we chose a deciduous tree twig and for the conventional method
a carbonised Pinus fragment of five to eleven rings. The AMS date provides an age of
830-765 cal BC (KIA 16587) matching the range of datings for the upper layers in
trench TG 1. The conventional date of 820-540 cal BC (Bln 5413) also falls into this
time bracket. The long range is caused by the plateau of the calibration curve. Therefore
we conclude that the assemblage of trench TG 2 corresponds to the younger data cluster
of trench TG 1.

The litho- and chronostratigraphy of both trenches being compared allow for the
following summary: The lower cultural layers in trench TG 1 between 3 and 7 m are cha-
racterised by a steep slope, a tremendous amount of ash, burned wood and pieces of mud-
plaster. The absolute age determination of samples from this group of layers, ranges be-
tween 1190 to 920 cal BC, i.e. the Early Period, excluding the dates which are regarded
as too old due to the old-wood effect (Fig. 8). This sedimentary and chronological cluster
has not been found in trench TG 2, perhaps for lack of sufficient depth.

In trench TG 1 at a height of over 3 m the profiles show horizontal house floors with
multi-layered mud- and lime-plasters (Fig. 3, columns E.F; 4, columns C-E; about 2.7 to
2.9 m deep). By extending the trench at this level beyond the limits of the house floor to
the surrounding footstep-hardened dwelling surface a grove-like wall-base could be de-
tected, but no post holes or any other traces of wall construction material were found. By
contrast, very distinct remnants of a wall made of adobe were laid open in the first pre-
historic cultural layer at about 1.5 m depth. The one date directly related to the wall fits
the cluster of dates obtained from the horizontal house floors. Combined with the two
dates from TG 2, the dates for the upper set of layers range from 980 to 750 cal BC, giv-
ing an age orientation for the Late Period (Fig. §). It may be, however, that there is a mo-
re discrete chronological gap between the lime-floors and the adobe wall which does not
show clearly in the present data set but can be proved in future campaigns.

The periodisation introduced here is not valid for the entire Fengtai site without fur-
ther proof by large-scale excavation. We use it to sort out and describe the stratigraphic
evidence extracted from the two trenches opened in 2001 and as an expression of the
fortunate convergence of sedimentary and chronology records.

Ceramic finds

Dominating among the objects unearthed from all layers are different kinds of fragmented
vessels of coarse tempered reddish-brown ware and fine red ware. The highest concentra-
tion of potsherds was found in the charcoal layers of trench TG 1, in particular in columns
G and H at a depth of between 5.5 and 6.0 m. Therefore the bigger part of the recorded
potsherds yield traces of burning, often to the degree of being completely carbonised. The
entire spectrum of reconstructed vessel types in Fengtai is relatively poor. It is mainly
limited to big, thick-walled, bulbous jars with double vertical handles and wide bowls
with a wall thickness up to two centimetres. The colour ranges from dark brown to brick-
red or light brown; light grey or polished dark black ware is extremely rare. A red slip
around the mouth, on the outside surface and inside the neck, as well as on the handle was
obviously highly in favour. Many pieces bear a rather carelessly applied paste-like blood-
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Fig. 9. Fengtai, pottery, Early Period (1190-920 cal BC), trench TG 1.

red slip. Types of plastic decoration that were observed include applications in the shape
of buckles, flanges and ridges with fingerprints, furthermore impressions of cords, mats,
irregular notches and cuts. This kind of rough ceramics was recorded in all layers from
top to bottom without obvious typological variations related to chronology. Some pottery
characteristics could nevertheless be distinguished for the early and late periods as mark-
ed by sediment stratigraphy and absolute chronology as discussed above.

At a depth of 5.5 to 5.7 m in column G in the lower position of the largest charcoal
layer the complete orifice part of a jar came to light (Fig. 9,8). Its long double handles
arch down from a flaring mouth over a curved-in neck to gently looping shoulders. This
very peculiar neck curvature combined with long loop-handles finds parallels in vessel
types from Dahuazhongzhuang, Panjialiang, Banzhuwa II'* and Huangzhai I'*. In both
assemblages this shape is regarded as significant for an early phase of the Kayue devel-
opment which is believed to be closely linked with the preceding Qijia Culture. To some

12 Wagner 2001, 48; 52; 41 Fig. 5,4.
13 Shui 2001, 241.
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Fig. 10. Fengtai, pottery, Late Period (980-750 cal BC), trench TG 1.
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Fig. 11. Fengtai, pottery, Late Period (980-750 cal BC), trench TG 2.
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Fig. 12. Fengtai, pottery, survey trench beside the temple in 0.3 m depth.
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degree the stratigraphic position of this jar in Fengtai supports this idea. The most fre-
quently recorded orifice form, however, is the one with a short, straight neck, slightly
bending out towards the mouth (Fig. 9,5 column D at 3.4-4.4 m; Fig. 9,6.7 column G at
5.4-5.7 m). Single or double short handles are applied to the lip and the shoulder. Close
to the lip-handle join a ridge with fingerprints is added which only runs along the handle
width but not around the whole circumference. This form of rim-handle with applied fin-
gerprint-ridge was rare in the upper layers where only few pieces expose a comparable
shape but with barely visible remnants of the ridge (Fig. 10,10 column A at 1.9 to 2.1 m).
In the upper layers the more characteristic rim-handle shape is the straight form with two
buckles instead of a ridge (Fig. 10,12 column A at 1.3 m).

Another quite representative type of appendage is the ring handle attached to the
belly at the point of its maximum diameter (Fig. 10,13 column A at 1.3 m). The type of
shallow cup with a pronounced concave collar only appeared in the upper layers and is
known from Banzhuwa II'* (Fig. 10,7.9). The ceramic vessels from trench TG 2, believed
to belong to the same chronological period as the upper layers in trench TG, 1 present a
complete picture of the jar type (Fig. 11,3.5.6). Additionally, a unique form of a little cup
with a huge flaring mouth that merges into wide handles which seem to be oversized
compared to the small volume in a spherical belly bears a dark-red slip and polish inside
the neck (Fig. 11,4). Painted ornaments in black on brick-red ground were met in both
trenches and all layers (Fig. 9,1-4; 10,1-5). They consist mainly of hatched triangles
(Fig.9,2.4; 104.5) and meander (Fig. 9,1; 10,3) correlated for instance to Ahatla finds'
and Banzhuwa pottery'®. A very specific decoration feature for the late period is black or
red painting on a white coating (Fig. 10,1.2.6-8; 11,1). In this, markers of the Xindian
Culture can be recognised. The Xindian influence became even more evident when a
group of well preserved baggy-legged tripods were excavated in a trial section close be-
side the temple on the highest terrace (Fig. /2). They correlate to the last stage of the
Xindian development, the so-called Zhangjiazui Phase which is dated to 1100-800 BC
by Shui T.".

Results of the environmental survey

The understanding of the geomorphic processes as well as the present and past climate
and vegetation dynamics in the Fengtai area are important for the discussion of the ar-
chaeological finds. The Fengtai Valley is an intermountain depression deepened by water
erosion. At present it is being drained by a creek, flowing eastwards to the Beichuan Ri-
ver. The valley is oriented from west to east and has a length of about 3 km and a maxi-
mum width of about 1.4 km. Thus, the catchment area of 4 km® is rather small. Within the
catchment area the maximum elevation of 2,841.5 m above sea level is registered in the
south-western part of the valley and in the lowermost part near its mouth the altitude is
about 2,530 m. The Fengtai Valley has a canyon-like floor and very steep slopes, suggest-
ing intensive erosion processes during recent times.

'* Wagner 2001, 41 Fig. 5,3.10.

' Shui 2001, 231 Fig. 24, M36:1.M53:1.M51: 1.
'® Wagner 2001, 40 Fig. 4,9.

"7 Shui 2001, 122123 Fig. 2; 131.
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The loess sediments accumulated in the valley cover the underlying Tertiary red
clay. The surface of the clay horizon, becoming lubricous after moisture penetration, is
highly vulnerable to the loess movement and associated landslides. The earthquakes,
which are frequent in the region, might be another factor causing the landslides'®.

The southern slope of the valley is under a strong influence of linear erosion. It is cut
by seven large gullies. The distance between neighbouring gullies varies from 200 to
300 m. The steeper northern slope has been considerably changed by landslide activity
and later erosion processes. Remnants of several big landslides can be observed in the
middle as well as in the lower part of the valley. Two older slides and a younger one with
still very steep edges are clearly visible from the excavation place. The danger of landsli-
des could be the reason why the villagers have built their houses along the southern slope
of the valley. The so-called cattle-terraces and sheep-tracks are very characteristic fea-
tures of the slope micro-relief.

The excavation area occupies an alluvial fan in the lowermost part of the Fengtai
Valley, where it opens to the Beichuan Valley. The configuration of the fan is very pro-
nounced in the topographic maps as well as in Fig. 2. In the past the fan topography was
complicated by landslides coming into the valley from the northern slope. In recent times
its surface has been substantially changed by terracing (Fig. 2).

The distal part of the fan has a very sharp rim, which declines to the main valley.
This feature can be easily explained by the side erosion associated with floods in the main
valley, and/or by the agricultural and other activities of the local people. Two depressions
which separate the Temple Hill from the farm houses to the west and from terrace Com-
plex B are most likely to have a fluvial origin.

Characteristics of the present-day climate can be obtained from the global climate
data set'. An updated version of this database contains mean monthly values for precipi-
tation, temperature and sunshine hours, averaged for the grids with 30’ latitude and longi-
tude resolution”. The topography from ETOPOS indicates modal elevation. The modern
climatic variables in the Fengtai region, in the elevation range of 2,870-2,540 m, vary
from 320 to 370 mm (annual precipitation - P), from -12.8 to 9.5 °C (mean temperature
of January — T7}), from 14.5 to 16.0 °C (mean temperature of July — Ty;), from 940 to
1,300 °C-day (annual sum of mean daily temperatures above 5 °C called sum of growing
degree days — GDDS5) and from 0.52 to 0.6 (ratio of actual to potential evapotranspiration
called moisture index - ). The last two characteristics are important bioclimatic variab-
les, used in the vegetation modelling to define the climatic boundaries between the prin-
cipal vegetation types or biomes*'. For example, & = 0.65 marks the boundary between
cold deciduous (e.g. birch, poplar, larch), cool temperate (e.g. elm) or eurythermic coni-
ferous (e.g. pine, juniper) arboreal taxa which require & > 0.65 and cool steppe vegetation
with a < 0.65. Similarly, Ty, = 23 °C separates a cool steppe from a warm steppe bi-
ome*, The definition of the principal biomes in the BIOMEI model suggests that the
present-day natural vegetation in Fengtai region should be a cool steppe. However, the
modern vegetation of the area reflects a strong anthropogenic influence. Agricultural and
pasture lands dominate the modern landscape. Most of the natural or man-made flat sur-

"% Derbyshire et al. 1991.

1 Leemans/Cramer 1991.

% Cramer, pers. communication.
*! Prentice et al. 1992.

> Prentice et al. 1992.
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faces are used for agricultural purposes. Among the plants grown by the villagers are
raps, potatoes, wheat, cabbage, cannabis, linen, and other herbaceous plants. Wheat fields
appear up to at least 2,800 m. Land, which is not suitable for agriculture like steep moun-
tain slopes is used as pastures for numerous sheep, goats, cows, yaks, donkeys and horses.
The plant communities of the pastures are represented by various steppe and meadow
plants, including grasses, sedges, Artemisia and other Asteraceae species, as well as Api-
aceae, Fabaceae, Rosaceae and Polygonaceae. During the past decades central and local
governments have paid special attention to the forestation of the area. Small patches and
isolated stands of poplar trees grow in the Beichuan River Valley and on mountain slopes
exposed to the north. There we found few young spruce (Picea) trees of 0.5 to 1.0 m
height. Trees have been planted in the local environments with better moisture conditions,
protected from direct sunshine and strong wind. Among the other arboreal taxa growing
in the vicinity of Fengtai, elm (Ulmus pumila) and sea buckthorn (Hippophae rhamnoi-
des) should be mentioned. Forest patches of birch (Betula platyphylla), spruce (Picea
crassifolia) and juniper (Sabina przewalskii) are shown in the Vegetation Atlas of China
(Scale 1:1,000,000) ca 15 to 30 km north of Fengtai”.

Until recently palaeoenvironmental data from the region were very scarce. The ear-
lier records obviously lack radiocarbon dates and their use for the discussion of the short-
term climate and environmental changes of the Bronze Age period is limited. Mid-
Holocene palaeoenvironmental records summarised by Chinese authors suggest that the
period between ca 2550 and 2050 BC was wetter and warmer than at present and the
number of archaeological sites in North China increased notably at that time?*. Between
2635-2295 BC pine pollen dominated the pollen spectra from Haiyuan Ruin (36°15' N,
105°40" E) located in the present-day semi-arid steppe, and Qinghai Lake (36°54' N,
100°11" E) experienced high water levels. However, around 1000-1100 BC the level of
Qinghai Lake dropped significantly, suggesting a sharp aridisation of the climate®.

A recently published palaeoclimatic interpretation of the Holocene sedimentary,
pollen and oxygen isotopic data from the Hongshui River section (38°10'46" N,
102°45'53" E, 1,460 m a.s.l.), Tengger Desert, suggests several notable changes in tem-
perature and precipitation in the region”. Three phases of temperature decrease, coincid-
ing with the advances of glaciers in the Qilian Mountains and on the Tibetan Plateau,
have been reconstructed at 3120-2720, 2350-1790, 1560-1280 cal BC. The latter phase
with relatively cool and moist conditions in the Tengger Desert was followed by a phase
of extreme aridity centred around 1050 cal BC?.

Another Holocene pollen record from the recently dried-up Eastern Juyan lake
(41.89° N, 101.85° E, 892 m) in the Alashan Gobi suggests that a climatic phase wetter
than at present occurred there between ca 1250 and 850 cal BC interrupting the time in-
terval with relatively dry conditions®. This wetter phase coincides with the radiocarbon-
dated time interval during which the excavated settlement existed at Fengtai.

¥ Vegetation Atlas of China 2001.
** Shi et al. 1993.

% Shi et al. 1993.

%6 Zhang et al. 2000.

%7 Zhang et al. 2000.

¥ Herzschuh et al. 2003.
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Laboratory No.

Material

Location

Radiocarbon age,

Calibrated age, yr BC

Calibrated age, yr BC

uncal. yr BP (probability 68.2%) (probability 95.4%)
ZK 0061 wooden post ?gf:;,ﬂ“om“h"”g 96124E, 3670£90 2200-2160, 2150-1920  2350-1750
BK 81027  M207 wood ash ﬁi’:‘h;’gzﬁ;}'&f ;'glg;,a"’"gd“‘ 3450480 12;3:1233' 1670-1660.  4450.1520
BK 81026  M12 wood ash 2‘;“;’;2/:‘:3"; ggl;g‘,g"’"gd“' 3230480  1610-1410 1690-1370, 1360-1310
ZK 1326 coffin wood ?;fgg.’,'\,Guama"g 100°HE, 2980475 ﬁ:g: ?gg:1103§£.1060- 1410-1000
1050
BK 81030  M256 wood ash ﬁ‘;?\h;’gz’f;j': ?;'Jg’,;b"gd”' 2860£100  1210-900 1400-800
BK 77055  wood ash gs“fgg,’,’\'ﬁa'“h” 10644, 2930£90 1270-1000 1390-900
BK 80014  M1046 coffin wood ?g:?:g.;h:g?;g‘.wiaz"a‘ 293080 1260-1230, 1220-1000  1380-1330, 1320-910
BK 77013 coffin wood ?g}?gg,shgg?;;’,wiaz“ai 286090 ﬁ;gjﬁggz Tiaoaar0: 1300-820
ZK 0062 woolen cloth gé‘l;;.a‘mm““"”g 96724, 2720£115 1050780 1300-500
ZK 1325 coffin wood gs“fgg,',‘\loa””k°“ JOOREE 2720£75  970-960, 930-800 1070-760
ZK 1327 M78 human bones ?;f%gégf’ggazgfwa"ang 2660105 238:75%%_228"660' 630- 1050-400
BK 81028 M158 wood ash :T(]‘;T;’gz'?;j,': ggl:g‘,:""”gd”' 2630£100 gig”w 690-660, 650-  41400.400
ZK 1105 M19 wood ?g‘,‘g%s“a”pingta‘ 10127, 2640£70  900-760 980-750, 720-520
ZK 1107 M44 wood i S 261060 ggg:z@%_g‘;g:g@%_ggg' 910-520
BK 80013  M1042 coffin wood ?g:?zg.;h;g?;é‘,;“azr‘ai 2580+80  830-750, 700-540 900-870, 860-410
BK 80011 M979 coffinwood ~ D210ng Shangsunjiazhai 251080  800-520 800-400
101°40'E, 36°56'N
BK 80012  M989 coffin wood ?g:?gg,slhgg?;é{:}iazr‘ai 243080 228:6585%%8'640' 590- 790-300
7K 1323 M coffin wood Huangyuan Datwacun A01BE, 1780£80  130-350 AD 70-430 AD

36°42'N

Fig. 13. List of radiocarbon dates for the Kayue Culture (adapted from: Radiocarbon Dates 1991, 285 -289).

Discussion and conclusions

First results of the excavation at Fengtai suggest that the excavated part of the Bronze
Age settlement existed for approximately 400 years, the last 200 years of second mil BC
and 200 years of the first mil BC (e. g. 1000 £ 200 cal BC). The radiocarbon dates we
have obtained (Fig. 8) help to narrow down the time interval in which the Kayue Culture
is usually placed (Fig. 13). Both sedimentary and chronology records correspond with
each other, helping to divide the history of the opened settlement into two periods. This
conclusion is supported by the pottery complex. The lower layers of trench TG 1 attrib-
uted to the Early Period (1190-920 cal BC) only provide vessel and decoration types
characteristic for the Kayue Culture. The upper layers of trench TG 1 and the cultural
deposits of trench TG 2, attributed to the Late Period (980-750 cal BC), in addition to
Kayue types also reveal Xindian types of the Zhangjiazui Phase. However, our dating for
this period only partly support the dating suggested by Shui T. for the Zhangjiazui Phase.
The results of the first excavation at Fengtai support the hypothesis that the Xindian Cul-
ture gradually expanded from the banks of the Yellow River northward into the area oc-
cupied by the people of the Kayue Culture.

At Fengtai we found three modes of house construction, which can be described as
follows. The lower cultural layers in trench TG 1 are characterised by a steep slope, a
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tremendous amount of ash, burned wood and pieces of mud-plaster but the absence of
dwelling floors. This indicates a distinct mode of house construction built against the
slope which is laid out on two (or more) levels with timber as the main construction mate-
rial. The upper level might have been organised with a veranda open to the east, i.e. the
Beichuan River Valley, constructed and supported by a woodframe system utilizing col-
umns and beams. The rear side of the house built into the slope rests on base sediment as
shown in approximately 3 m depth in columns A-B (Fig. 3). The lower level can be
imagined as having accommodated the slope leaving only an open space under the hori-
zontal wooden floor of the upper room and/or the veranda. The room or gap might have
been used for storage and livestock and has gradually been filled with discard and refuse
as indicated by the layers in column G at 6.0 to 7.0 m depth (Fig. 3). Whether the lower
level was closed by walls could not be determined although the barrier in columns G-H
hint at it. Present day analogues to such a kind of house construction can be found in si-
milar landscapes and climate conditions, i. e. mountainous environments, for example in
Nuristan, a very remote area of NE Afghanistan. The adequate vernacular response to the
steepness of terrain®, Nuristani multi-storey houses exhibit features like those derived
from our excavation results at Fengtai. The absolute age of the timber-house period at
Fengtai, i. e. the age of the lower cultural layers, is about 1190 to 920 cal BC.

After the devastation of the timber houses by fire and a levelling of the ground the
site witnessed a second construction period but with a different type of housing. The pro-
files show horizontal house floors with multi-layered mud- and lime-plasters (Fig. 3, col-
umns E.F; 4, columns C—E about 2.7 to 2.9 m deep). By extending the trench at this level
beyond the limits of the house floor to the surrounding footstep-hardened dwelling surfa-
ce the grove-like wall-base could be detected. However, no post holes or any other traces
of wall construction material were found.

The third architectural feature of the settlement found in the uppermost of the ancient
cultural layers at a depth of about 1 m (Fig. 3, columns A.B) is the collapsed mud brick wall.
The suggested age of the wall is 930-820 cal BC. We found that the wall was not a fortifi-
cation enclosing the entire settlement, but more likely the wall of a single building or yard.

Summarising the results, we attribute the Early Period of wood house construction to
the Kayue Culture. The construction of mud-floor houses and a mud brick wall is syn-
chronous to the spread of the Xindian Culture.

Discussion of the human and environmental history of Fengtai valley must take the
present-day conditions into account. Our analysis of the modern climatic variables sug-
gest that the moisture deficit is the main limiting factor for tree growing in Fengtai area.
However, even the present conditions support the growth of planted deciduous and even
coniferous tree species in certain locations. The assumption that the region at the period
between 1500 and 900 cal BC experienced slightly wetter conditions than at present is in
agreement with the archaeological results. The features of house construction of the Early
Period suggest that the area around Fengtai was at least partly forested during that time.
This hypothesis of a wetter climate coincides with the timber-house period. However, it
needs to be carefully checked by pollen and plant macrofossil analyses. Palaeoenviron-
mental records from NW China suggest dramatic changes towards aridity, which occur-
red in the region at about 1000 cal BC. Preliminary excavation results from Fengtai dis-
cussed in the present paper propose a possible break in the lifestyle of the settlers (e. g.

2 Oliver 1998, 136f. 1007; 1017.
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abundant burned wood fragments, change in the house construction style) at around this
time. Thus, additional data from the Fengtai area is needed to correlate the complex ar-
chaeological records with the palacoenvironmental data from NW China. The results of
our first excavation campaign in 2001 contribute substantial data to the discussion of
cultural contacts between Qinghai and Xinjiang during the late Bronze Age™.
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(Translated by Jin Gui-Yun)

Pe3rome

[TepBbie pesynbrarel packonok 2001 roma B MsHTae nmokasanu, 4To MCCIEJI0BaHHAsA 4acTh M0OCe-
JICHMsI 3aCTpanBasach Ha MpOTsHKEHUH 0oJiee YeThIPeXcoT JieT, HauuHas ¢ koHua Il teic. 10 H.3. 1o
JIaHHBIM cTpaTUrpaduu, MOAKPENICHHBIM PaAMOYIIIEPOAHBIMU JaTUPOBKAMHU, B MCTOPHH [0CE-
JICHUS BBIJEISIIOTCS [IBa OCHOBHBIX reproza pa3Butust — panuuii (1190-920 rr. 10 H.5.) ¥ 103-
nuuii (980-750 rr. 1o H. 3.).

B panHem rnepro/iec OCHOBHBIM CTPOUTEIILHBIM MaTepualioM Obu10 JiepeBo. Vcnonb3oBanue
JIPEBECHHBI Ul CTPOUTEIbCTBA JKUIIMIL MOXKET CBUJETEILCTBOBATH O CYLIECTBOBAHUH B OKpPECT-
HOCTSIX TIOCEJICHHSI JIECHOH PAacTUTENBHOCTH. Takoe MpernosioKeHHue COriacyercs ¢ peruoHallb-
HBIMHU TasicoreorpauyecKkiMy JIaHHBIMH, MMOJTBEPKIAIOIIMMI HadHdue OJaronpusITHBIX K-
MaTHYECKUX YCIIOBHI B paccMmarpuBaemblii MHTepBal BpeMeHM. [l 1o3/Hero nepuoaa Xapak-
TEPHBIMH SIBJISIIOTCS CTPOCHHUSI U3 CBHIPLOBOIO KHUPMHYA ¢ MHOTOCIOHHBIMU TJIMHSAHBIMH TIOJIAMH,
MOKPBITBIMH MOOEITKO.

Kepamuka panHero nepuoja mpencTaBieHa, B OCHOBHOM, M3JEIMSAMM KyJIbTYPbl Kawd —
TOJICTOCTEHHBIMM KYBIIMHAMM C JIByMs pyukamu. B mozgHem nepuoje MNOSBISIOTCS COCY/bI
KYJbTYPbI CHHBJSIHb (Da3bl WKAHLBSLH3YH, A1 KOTOPBIX XapaKTEPHBIM SBJSETCS JIPYroil CTHIIb
JIeKOpa — KpacHasi M 4epHasi packpacka mo 6ei1omy aHro0y.

Takum 0Opa3om, nepBbIii Ce30H packonok rnoceneHust MaHTal MOATBEPANII MPEATTOJI0KEHUE
0 TOM, UYTO K CeBepy OT peku XyaHIIyH BIUSHUE KYIbTYpPbl CHHb/ISIHb PACIPOCTPAHIETCS M03/1HEe
yem Ha tore, y JKentoii peku, ¥ He BBITECHSIET MOJHOCTBIO KEPAMHUKY KyJbTYpbl kaio3. B MdanTae
BIIEPBbIE yIAJIOCh CKOPPEKTHPOBATH OTHOCHTEIIbHYIO XPOHOJIOTHIO MOCEIEHUYECKUX CI0EB JTHX
KYJIbTYP U YTOUHUTb UX a0COIOTHBII BO3pPACT.



