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Qormpari on between digributions of population densty depended on terrestriad reurces
and archasologica evidence(populaion density : persoryhundred square kilometer)

(Incipient Neolithic stes) :1. (Yujiagou) (Maanshan) 2. (Nanzhuangtou) ,
3. (Zhenjiangying) ,4. (Donghulin) ,5. (Zhuannian) ,6. ('Yuchanyan) ,7. (Xianrendong)
(Diaotonghuan) ; (Early Neolithic cultures) :a. (Xingongwva Cuture) ,b. (Qshan
Culture) ,c. - (Paligang-Jiahu Culture) ,d. (Hodi Cuture) ,e. (Xiaoshankou Culture) ,
f. - (Leoguarta-Lijiacun Cuture) ,g. (Dadiwan | Cuture) ,h. ( Pentoushan
CQuiture)
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The circled areas represent core regons in the origins of food
production. Slid arrows show the diffuson of food production in the early Neolithic period while enpty arrows
mean the diffuson &ter the midde Neolithic period.
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Adaptive Changes of Hunter- Gatherers during
the Late Pleigocene- Early Holocene Transition in China

CHEN Sheng-gian

(Irsiitute: ¢ Vertebrae: Paleontology and Paleoanthropology , Chinese Academy o Scences, Bdjing 100044 , China)

Abstract : Food production is recognized asone of the nogt sgnificant events that marks the transtion
from the late Pleidocene to early Holocene. However , not al huntergatherers gopeared to accept this
subs gence grategy immediately. A previoudy published model (see Vol. 25:42 - 55) predicted that
forager drategeswould be seen in the plant-dependents of Suth China and Suthwest China, as well
as the animal dependents of the rortheas- outhweg trangtiona zone , which has the highest hunting
reources. In addition, oollector grategeswould be used by peoples who were dependent on plantsin
North and Centra China, where food production emerged. This research conpares the modd with
archasnlogical evidence, and explores the relationship between them. In addition, this pgper do
eval uates hunter-gatherer subs gence diversty of those who did ot initialy utilize food production at
the end of late Hedocene. FHndly, | discuss possble mechanians of adgptive changes of late
P eidocene-early Holocene hunter-getherers in China.

Comparison between Modeing and Archaedlogical Evidence

Gonparing the terredriad nodel with the archasologica record, it is found that they anmopg
perfectly coincide with each other (see Figure 1) when we exclude those fundamentally environmental
oondraints such as the subpolar bottleneck ( ET = 11. 43) and the threshold of plant dependence(ET =
12. 75) . All food production took place in the areas where the ET is between 12 75 and 15. 25, and a
which dorage has been used. Mog interegting, al early Neolithic cultures are digributed in the areas
where population dendty is reatively lower , when only supported by terredria reources. When putting
al kmown early Neolithic cultures and al known incipient Neolithic dtes on the mgp, it is very
surprigng that there is no exception. The Incipient Neolithic dtes are digributed in the two large areas
o North and Centrd China, i.e. , the midde and lower Yangize valey and circumBo Sea region. This
i's coincident with the centers of domedtication origin: millet in the north and rice in the outh. $ far
only one early Neolithic culture isfound in the middle and lower Yangtze valley , but the incipient Stes
such as Xianrendong and Diaotonghuan have a long sequence extending from the incipient Neolithic to
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the late Neolithic , and they include some phases belonging to the early Neolithic. It is because of the
limted meterids and the lack of identifiable data that we canmot define an early Neolithic culture. It is
poss ble though to find another early Neolithic culture in the middle and lower Yangize valley. ose to
the mouth of the Yangize River , there is a middle Neolithic culture, called Hemudu, at which was
found a large number of rice remains and conplex architectural gructures. It is gill unknown if there is
a third midde Neolithic culture. Archasological records a9 sugges that the earlies evidence of food
production in China is found in the ecotona zones of North and Centra China. With increasng
phidication of food production, the centers of domedtication moved towarcs the fluid plains(see
Figure 2) . However , owing to paeoenvironmental changes tha led to the novement o the zootond
ones, the early centers of diverdfication zind intendficetion drifted rorttwards with the warming
process Snce the Lag Goaciar Maxirum.

Diversity in Cultural Adaptive Patterns of Prehigtoric Hunter- Gatherers

Food production was not the unique and the begt adaptive choice to dl huntergatherers during the
trangtion from the terminate Heigtocene to Holocene, when environmental changes led to different
niches for them. Prehidoric hunter-gatherers kept certain tendon between food production and hunting
gathering subsgence. From the terredrial nodd , we expect to e nog huntergatherers are in
Suthwes China, then Inner Mongolia, then the two idands of Hainan and Taiwan , and then in ome
nountai nous areas. Thisis a o highly corregpondent with ethnographic records. Today nog of the minor
nationalities of China are digributed in Suthweg China and the two idands, and they ill have some
cultural remainsof hunting and gathering. Probably , Inner Mongplia is an exception , Snce hunting and
gathering were replaced by pagoralism in the seoond millennium BC. But Northeag China had hunter
gatherersfor along period , until the lag century. This area liesoutsde the threshold of ET 12 75, and
its northern part lies below the subpolar hbottleneck ( ET 11. 43) . This means that food production is
generdly not feashle in its early dage. Smilarly, it is nog unlikdy to find early archaeologica
remains of food production in Northwes China and Tibet. More than that , mog of Northwes China and
Tibet , a leag one third of the country, is uninhabitable for huntergatherers. The peopling of these
landsis totaly a pheromeron &ter the emergence of food production. Only with the aid of grains or
domedticated animas could people migrate there and use the land. Very limited production in primary
production could support a dmilarly limited secondary animal biomass, anong which the scarce and
fag-nmoving ungulates are beyond the reach of hunter-gatherers. The typicd hunters can only survive
along the trangtiona zone that extends from the rortheagt to the southwest. Archaeological discoveries
indicate that there are definitively not early and late Upper Pdeolithic dtes in Northwes China and
Tibet , except in their northern peripheries and the eagern fringe of Tibetan Hateau.

Projected Causes and Mechanism of Hunter- Gatherer Adaptive Changes
1. Initid conditions Paeoenvironmenta changes
1) Therise of sealeved
When cong dering the irfluence on the eagern haf of China, i.e. , North China, Centrd China
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and Suth China, fromthe rise of sealevd | it is reanable to see both anima's and hunter gatherers
would have had to migrate westward aong the same latitudes when the exposed shel ves were inundated
by sea tranggresson. Then they could day in the habitats Smilar to the one being inundated. In North
China, about hdf of thefluvia plainsdf North China were log to the sea around 10 000BP 0 that the
population density of hunter-gatherers would be easly doubled, even if there were no population
growth. Although retreating population noved inland in waves, they would have gopped in front of the
nountains, where they would not nove any nore because the nountains represent differerit habitats.
The hunter-gatherers groups were like sand being depositing o beach, and thev increased the
populetion in the hillsde zone. Thisisa kind of ecotone that had nGen used by populaions of reiatively
high dendty. Smilarly, sea tranggresson irinidaied tha 350 000k’ continental shelf of the East
China Sea. After the L GM the headwerd channel apgradalion , reaulting from sea level rise, could have
reached as mucih as 1 750km &fove the present eduary , and have reached a height of 40 m above
present sea leved aorng the Yangize River channd . At the boundary of the He socene Holocene, there
are gill o huge lakes in the middle and lower Yangize River except those expanded by seaond
floods, which inundate nore land than in the previous period.

2) The irfluence of nonson

Fom a variety of climatic data, it suggeds that the earlies gopearance of a precipitation peak
fromthe LGM is Suthweg China ca. 12 000BP, anpg 3 000 years before the Eag Adan nonsoon
meximum. The maximum precipitation/efective precipitation occurred ca. 12 000 —0 000 years ago in
Northeag China, ca.10 000 —7 000 years ago in North China, and ca. 8 000 —5 000 years agp in the
midde and lower valey of the Yangize River. Gontrary to the outhward tranggresson in precipitation
and dfective noidure , the enhancement of Eag Asan summer nonsoon oontinuoudy moves rorthward
urttil ca. 6 000BP, i.e. , the maximadly rorthern limit , while the outh limit of winter monsoon retreat.

3) Vegetationd changes

At 18 000BP df the LGM , nog of China was cold and dry. Frozen seppes covered anog al of
North China, and the outhern limit of continuous permefrog in the eas noved 11 degrees outh. The
vegetative change from 12 000 to 9 000BP is abrupt and remarkable acoording to the pollen data. In
particular , this chalenge would occur in the boundary zones of vegetation. Hunter-gatherers probably
had to practice a lifeway as niche chasers inorder to procure habitually used reources, and began to
utilize the new reurces. Vegetative replacement at the same time presents the opportunities to intensfy
dme reurces that have the greates potential to increase production, i. e. , the wild predecessors of
Crops.

4) Fauna extinction

The totdl peciesaf herbivore found in the Upper Pdeolithic stesof North China(see Table 5.5) ,
and find that 13 of 40 ecies disgppeared, i.e. , a 32 5% extinct rate. There is possbly an abrupt
increaxe of the extinction rate at the very end of the Heidocene. From the archaeologica records, these
herbivores are comnonly found in the BUP stes, but drametically decrease in the LUP dtes, epecidly
in North China. The abrupt and rgpid environmental change &ter the LGV may have been the lag
graw. The dragic reduction of large mammals in sze and quantity , epecidly herbivores, is another
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initia condition to Holocene adaptations.

5) The Younger Dryas

The research from ice cores o Qeenland suggeds that ome climate proxies asociated with
middelaitude ources gopear to have changed about 15 years before climete proxies asociated with
nore rortherly regions. The ice records show that the transtion to the Younger Dryas occurred in afew
decades, and that it took about 1500 years(from ca. 11 700 to ca. 10 200BP) to reach the typicd
Holocene climate. Moreover , a near annualy resolved , multi-parameter record from the ocores of
Summit , Geeenland , indicates that mog of the trandtion occurred in seriesof sgpswith the durations
of only about 5 years. Therdfore , the begnning date of the Yoirger Dryasis st a 11 645BF i higher
latitudes and 11 660BP outsde of the Arctic. This epide terminated as repidly asit was initiated , in
a 50-year period, o that the environmental changes that it ied to, were abrupt, and undoubtedly
sgnificantly irfluenced the adaptation of hunter-gatherers. The lacudrine data from the Beijing area,
where are located anog dl incipient Neolithic stes of North China, suggess two short trandtions
toward a oold and dry climete, ca. 11600 —11300 and ca. 10 950 —10 480BP repectivdy. The
research at the joint zone between Northwest and North China a9 witnesses the Younger Dryas as a
period of cooler dryer conditions marked by widespread aeolian depostion.

6) Seanality

The increase of seandity is seen between 12 000 and 8 000BP in terms of the difference of
summer-winter olar radiation relative to the present. In the LGV, one can expect the high ssaonality
areas to move outhward , but mog of North China and the wiole Central China are dill in the soope of
high- seaondity. In this sense, high seaondity isa o a kind of initid condition for the origins of food
production.

2. Sdf-organizing evol ution of cultural adaptive sysems

Food production is mot conpletely grange for some hunter-getherers, but it could only originate
anong those , who used a oollector- grategy. Durable tools, long-term settlements, dorage facilities are
generdly required when hunter-gatherers ecialy depend on plant foods. The difference of adaptive
drategies can explain why only some hunter-gatherers could begin food production, and others rot.
Suth China ever had the earlies marks of Neolithic period such as pottery , polished tools, but food
production was not used until severa thousand years later than Central China. Thispause of evol ution of
cultural adaptive sysems could be traced back to the rapid improvement of environmental conditions for
hunting gathering in the early Holocene. In the trandtiona zone of the Yan Sharr Geat WAl ,
archasplogical evidence suggeds that hunter-gatherers came to use food production when environmental
oonditions permitted , and they turned back to be hunter-getherers when the climate deteriorated. As a
sf-organizing cultural adgptive sygem, hunter-gatherers kept a certain tendon between food
production and food foragi ng.
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Conclusion and Implication

In sum, severa conclusons can be made from this discusson:

(1) Although food production definitely represents a progress of human adgptation in energy
oontrolling , this does not mean that it is an exclusve subssence choice when prehigtoric hunter
getherers corfront with pressuresfrom socid and natura environments. Indead , they would sdect their
own drategy between food production and hunting gethering , in order to best adgpt resource changes.
This argument is supported by both nodeling and archaeological evicence.

(2) The emergence of food production requires some initial concitionsof environments aria cultura
gygdems such as living in the area where df<ciive tenperature is baow the thredold and usng the
oollector drategy. As metter & fect , ot every aren has this kind of condition for huntergatherers who
lived there. ' prebably could eplain why food production only gppeared in North China and the
Yangize \Vdley.

(3) Undoubtedly , climate changes of the terminate Pleigocene urged the emergence of food
production , but they only played in the role asone of initid conditions. Environmenta changes cannot
snply explain the adgptive change of prehigoric hunter-gatherers, snce the corregoondence between
nodeling and archaeological evidence, adeptive diversty of huntergatherers, and the uniquely
emerg ng mechanism o food production, al reects this snple argument.

The ooincidence of theoretical explanation and nodeling prediction with the archaeologica record
has partly proven the dgnificance of this research, and furthernore this research can guide future
archasnlogica gudy. Mog of dl , it Sowswhat archaeolog s can expect in different cultural-ecological
regons, and then alow us to put our limited funds and time into the nog productive agpects. As
Birford said, it would not be productive to prove thet the earth isflat , and thus, a correct directionis
needed for fruitful research.

Key words: Environmentd changes; Eoologicad nodeling; Adaptive patterns; Huntergatherers;
Food production



