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P re face American scientists and researchers have been exploring Mongolia since the beginning of the 20
th
 century. The famous Roy Chapman Andrews undertook field explorations in the Mongolian Gobi desert area beginning in 1910 and, made important discoveries of rare dinosaur fossils and archaeological artifacts dating to the Paleolithic and later periods. These scientific discoveries were new not only to Mongolia but also to world science. 
Although joint scientific work between Mongolians and Americans began more than a century ago, the relationship grew more distant throughout much of the 20
th
 century. However, beginning in the 1990s, Mongolia shifted to a democracy and adopted a market-oriented economy, and from that time on Mongolian and American political, economical, and cultural ties have again begun to develop. We note with pride that the scientific associations between our two countries have played an important role in re-developing these ties. 
Since 2003, the National Museum of Natural History in the Smithsonian Institution and the National Museum of Mongolian History have jointly undertaken research work as part of the “Deer Stone Project.” This project has initiated a wide-ranging study of the environment and peoples of the Lake Hovsgol area of northern Mongolia. During the 2004 fieldwork season, team members excavated at the Soyo Tolgoi site in Ulaan Uul sum (county) in Hovsgol province. They also closely examined deer stones and their surrounding environments in the Ulaan Tolgoi area of Alag Erdene sum and the Tsatstain Hoshuu area of Renchinlhumbe sum. The archaeological data from these sites have been transfered to laboratories for further examination and dating. Studies are also continuing on the vegetation of the Lake Hovsgol area, including its diversity and environmental correlation with the lifestyles of the Tsaatan (reindeer herding) people of the province. 
We believe that the results of these environmental and ecological studies of the Lake Hovsgol area will contribute to the study of history and culture of not only the Mongolians, but also of the Central Asian nomads. Although this project started only a few years ago, it has helped many young Mongolian researchers and museum workers improve their knowledge of modern scientific equipment, technology, and research methodologies. This has been one of the many invaluable benefits of our joint research. 
We are presenting to you, our dear readers and researchers, in this first edition of the 
Deer Stone Project Field Reports,
 the results and new scientific tools that have been collected from the beginning of this joint project. This important book introduces new information and ideas to the study of the history, culture, and environment of Mongolia’s northernmost peoples. 
Finally, we would like to express thanks to the following people and organizations for their many contributions to this field research project: the Smithsonian’s National Museum of Natural History and its administration; Dr. William W. Fitzhugh, Director of the Smithsonian’s Arctic Studies Center; and Peter Marsh and the staff of the American Center for Mongolian Studies. To all of them we express our deepest appreciation and best wishes. 
Professor A. Ochir 
Director, National Museum of Mongolian History March 28, 2005 
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А НУ-ын эрдэмтэд Монгол 
орныг судлах 
ажлыг 
бур 
XX зууны эхээр анх эхэлсэн юм. 
Алдарт эрдэмт эн Р.Ч. 
Эндрюс нарын 
судалгааны 
баг 
191
0-аад оноос эх
лэн М онгол орны говь 
нут 
агт эртний судлалын хайгуул шинжилгээ 
хийж, 
эрт галавын амътадын яс, 
чулуун 
зэвсгийн улдцууд 
зэрэг нэп ховор чух ал дурсгалуудыг анх нээн олсон билээ. Энэ нь 
зѳвхѳн 
Монголын 
тѳдийгуй 
дэлхийн шинжлэх ухаанд гарсан шинэ ололт болсон юм. 
М онгол А меркийн шинжлэх ух ааны х арилцаа х олбоо х эдийгээр зуугаад жилийн 
ѳмнѳ 
эх элсэн боловч 
хэсэг 
хугацаанд зогсонги байдалтай байв. Харин 1990-ээд оноос М онгол улс ардчилал зах зээлийн харилцааны замыг сонгон замнах болсноос хойш М
онгол-А 
Н У-ын улс тор, эдийн засаг, соёлын харилцаа 
ѳргѳжин хѳгжиж 
байна. Манай хоёр орны энэхуу харилцаанд эртний улбаатай шинжлэх ух ааны хамтын ажиллагаа 
ѳѳрийн 
байр суурийг эзэлж байгааг тэмдэглэхэд таатай байна. 
АНУ-ын Смитсоны Байгалийн туухийн ундэсний музей, Монголын ундэсний туухийн музей хамтран 
“Бугаи 
чулуун 
хѳиюѳ" 
эрдэм шинжилгээний 
тѳслийг 
2003 оноос хэрэгжуулж байна. Энэ 
тѳслийн 
хурээнд 
Хѳвсгѳл 
нуурын орчны археологийн дурсгалууд, оршин суугчдын угсаатны бурэлдэх уун, т эдний соёл, амъдралын х эв маяг, байгаль- экологийн асуудлыг х амарсан 
ѳргѳн 
х урээт эй иж судалгаа хийж байна. 
Ѳнгѳрсѳн 
хугацаанд явуулсан хээрийн судалгааны явцад 
Хѳвсгѳл 
аймгийн Улаан-Уул сумын Соёо толгой хэмээх газарт шинэ чулуун зэвсгийн уеийн сууринг нээн илруулж, анхны туршилтын малтлага хийсэн байна. 
Мѳн 
Алаг- эрдэнэ сумын Улаан толгой, Ринченлхумбэ сумын Цацтайн хошуу зэрэг газарт буй буган чулуун 
хѳіиѳѳ, 
тууний тахилын байгууламжуудыг судлан, илэрч олдсон хэрэглэгдэхуунуудийн он цагийг лабориторит шинжлуулж байна. 
Мѳн Хѳвсгѳл 
нуурын орчныургамалжилт, тууний 
тѳрѳл 
онцлог байгаль-экологийн зохицолхийгээд, тэндэхийн цаатан ардын аж амьдралыг шинжлэн судалж байна. 
Туе 
тѳслийн 
судалгааны ур дун нь 
зѳвхѳн 
Монголчуудын 
тѳдийгуй Тѳв 
Азийн эртний нуудэлчдийн ту ух соёлын болон 
Хѳвсгѳл 
нуурын орчны байгаль-экологийн судалгаанд тодорхой хувь нэмрийг оруулна хэмээн бид найдаж байна. 
Тэрчлэн манай 
тѳслийн 
ажил эхлээд 
тѳдий 
л удаагуй боловч Монголын 
залуу 
судлаачид, музейн ажилтнууд суулийн уеийн шинэ техник, багаж хэрэгсэл, судалгааны аргатай танилцан, тэдгээрийгхэрэглэж сурах, мэргэжил боловсролоо дээшлуулэхэдмэдэгдэхуйц 
дѳхѳм 
болж байна. Энэ бол манай хамтын ажиллагааны бас нэг 
ѳгѳѳж 
юм. 
“Буган 
чулуу хѳшѳѳ
” 
тѳслийн 
хамт 
олны 
судалгаа эхэлсэнээс хойш хуримтлуулсан шинжилгээний шинэ х эрэглэгдэх уун, судалгааны ур дунг эмхэтгэсэн анхны бутээлээ судлаачид, уншигч олонд 
толилу
улж байна. 
Энэхуу ном нь нуудэлчдийн ту ух соёлын болон байгаль - экологийн судалгаанд шинэ мэдээ х эрэглэгдэх уун, шинэ санаа дугнэлтийг оруулж 
ѳгч 
байгаагаараа ач холбогдолтой юм. Эцэст нь манайхамтарсан судалгааны ажлыг зохион байгуулах, хээрийн шинжилгээний ажлын бэлтгэлийг хангахад ихээхэн хучин зутгэл гаргаж бидний хамтын ажиллагаанд байнга тусламж дэмжлэг узуулж байдаг Смитсоны байгалийн туухийн музей, Смитсоны институтийн удирдлага, уг институтийн Хойд туйл судлалын 
тѳвийн 
захирал ноён 
William W.Fitzhugh, 
болон энэхуу номыг хэвлуулэхэд туслалцаа узуулеэн Америкийн Монгол судлалын 
тѳвийн 
хамт олонд Монголын талын багийн нэрийн 
ѳмнѳѳс 
болон хувиасаа гун талархлаа илэрхийлж сайн сайхныг хусэн 
ерѳѳж байна. 
Монголын Ундэсний Туухийн Музейн захирал доктор, профессор А. 04ИР 2005 оны 
3-р 
сарын 28. 
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        Evening camp at Ulaan Tolgoi west of Erkhel Lake, Hovsgol Aimag. (photo: Fitzhugh) 
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Project: Exploring [\Jortbern Mongolia and its /\rctic (Connections William W. Fitzhugh 
Arctic Studies Center, National Museum of Natural History Smithsonian Institution 
Geographically remote to Western scholars and without a pre-Soviet scientific tradition, Mongolia is one of the least-known archaeological regions of Central Asia. Multidisciplinary research coordinated by the Smithsonian’s Arctic Studies Center at the National Museum of Natural History, in collaboration with National Museum of Mongolian History and the Mongolian Academy of Sciences, has begun to explore aspects of northern Mongolia’s cultural and environmental history relating to Siberia, circumpolar, and northern Pacific culture history and artistic traditions. This paper outlines the research being investigated by the Deer Stone Project and presents preliminary results of field studies in northern Mongolia in 2001-2004 (Figure 1.1). 
f*roject tiistory and (jeographic getting 
During June of 2001 and 2002 the Smithsonian-Mongolian team conducted reconnaissance projects in Hovsgol Aimag of northern Mongolia between Muron and the Darkhat Valley and in the mountains between the West Darkhat and the Russian (Tuva) border, and in 2003 and 2004 returned for several weeks of archaeological excavation. The project began through collaboration with a humanitarian effort organized by Ed Nef to provide educational, medical, and financial assistance for a small group of reindeer-herders living in the West Darkhat taiga between Lake Hovsgol and the Tuva border known in Mongolia as ‘Tsaatan’ and to anthropological circles as ‘Dukha’ (Vainstein 1980, Plumley and Battulag 2000). Our scientific goal was to explore the potential for archaeological, anthropological, and environmental studies, including threats to Tsaatan survival resulting from climate, environmental, and socio-economic change, and from cultural and linguistic isolation from their Tuva relatives resulting from closure of the Mongolia-Russian border after 1991 ( Plumley and others in 
Cultural Survival Quarterly
 2000; Milnius 2003). 
2001 Loop 
Hovsgol-Darkhat region of northern Mongolia is central to the goals of the Deer Stone Project. Lying north of the 50 degree parallel that roughly defines the northern boundary of present-day Mongolia, the political unit known as Hovsgol Aimag, which is dominated by Lake Hovsgol, the Darkhat Valley, and the extension of Eastern Sayan mountains, is geographically transitional between the Mongolian steppe and the Siberian taiga. Its basin-and-range topography, its higher elevations, colder climate, greater rainfall and forest cover, and its Yenesei-bound drainage, give the Hovsgol-Darkhat region a more ‘Siberian’ cast than the lower, more open steppe south of the Selinge 
The geographic setting of the 
Figure 1.1. Map of field location 
River (Figure 1.2). Separated from the steppe by a barrier of high hills and plateaus rising to 2500-3000m, the Darkhat region has retained an ethnic and historical character somewhat apart from the Mongolian mainstream (Hodges 2003) where Mongolian herders and Siberian hunters and reindeer-herders have coexisted and to some extent blended for hundreds if not thousands of years. This cultural divide was evident as early as the 13
th century when Genghis Khan began his campaign to unify Mongolia, beginning with the Darkhat tribes. 
Today the Darkhat lowlands (ca. 1500m) are occupied by Mongol sheep, goat, cattle, camel, and horse herders who supplement their diet with fish and wild game. The Dukha/Tsaatan, consisting of a West Tundra group (west of Lake Hovsgol) and an East Tundra group (north and east of Lake Hovsgol), each having about 500 people and a slightly larger number of reindeer, occupy the taiga and tundra fringes to the west and north of the Darkhat valley lying between 2000-3 500m (Figure 1.12). North of the Russian (Tuva) border, elevations fall, making lichen-dominated reindeer habitat more susceptible to adverse impacts of warmer climatic regimes like those of today. These conditions make the mountains surrounding the Darkhat an outlier of reindeer habitat far south of its normal geographic range. As recently as a century ago Dukha reindeer-herders used to herd their reindeer even further south, in the highlands between Muren and the Darkhat. 
Before describing the Deer Stone Project, we need to specify why Mongolia, a landlocked nation 1300 km south of the Arctic Circle, is relevant to circumpolar archeology. 
Eskimo Origins 
Since about 2000 years ago in the North Pacific and Bering Sea region have suspected that key features of this complex - including shamanistic ritual, art, and religious concepts - originated inAsia(Jenness 1928; Collins 1937, 1951). In particular, bone and ivory implements of the Okvik, Old Bering Sea, 
Figure 1.2. Expedition entering Sayan Mountains west of and Ipiutak cultures dating ca. 
Soyo, west Darkhat Valley, June 2002. 
A.D. 0-500, carried elaborate 
decoration illustrating hunting magic and animal-human transformation art (Figures 1.3, 1.4). Okvik and early OBS engravings were carved with stone tools, but OBS II and III styles, Ipiutak, and Punuk (A.D. 500-1000) utilized metal engraving tools of Asian origin. While the sources of the art styles and motifs have not yet been traced outside the Bering Sea region, some artifacts found in OBS burials were inspired by Asian prototypes, including ivory chains and open-work carvings modeled after bronze castings (Figure 1.5; Arutiunov and Sergeev 1975; Arutiunov and Fitzhugh 1988: fig. 150). Asian contacts are even more explicit in finds from the Ipiutak site at Point Hope, Alaska, where Larsen and Rainey (1948) found ivory and bone objects of the same form as metal ornaments used by Siberian shamans to decorate and empower their ritual coats, and ivory composite death masks that compared closely to Chinese Chou masks of jade and nephrite (Collins 1971). The excavators attributed many of the exotic forms to the introduction of a Siberian shamanistic complex into Alaska and linked specific artifact types to the Permian Bronze and Iron Age of West Siberia. A few years later, Carl Schuster noted that these and other forms of early ancient Eskimo art were probably related to the Eurasiatic animal-style art complex (Schuster 1951; Schuster and Carpenter 1986:I(4):911-927). Lacking a broader base of archaeological materials, dated finds, and contextual information from Siberia and the Far East, these theories were impossible to evaluate and until recently remained an untested aspect of circumpolar culture theory (Fitzhugh 1998; 2002a). 
Iron Age ‘Eskimos’in Yamal 
The opening of Russia to Western scientists provided an opportunity for the author to collaborate with Russian archaeologists investigating Neolithic, Bronze, and Iron Age sites in the lower Ob River and Yamal Peninsula in the Western Siberian Arctic during 1995-96. I had previously concluded that convergent development rather than trans-Atlantic contact was responsible for similarities between Scandinavia Younger Stone Age cultures and 4000-year old Maritime Archaic cultures of Northeastern North America, and that neither had anything to do with Eskimo origins (Fitzhugh 1975). But Chemetsov’s discovery of an 
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        Figure 1.3. Ancient and modern Alaskan Eskimo art motifs, AD 1 to present (after Covarrubias 1954). 
Punuk 
Ѳ 
® 
ШШХ2І 
IZHHaI 
Contemporary Alaskan Eskimo 
Covarrubias 1954 
early Eskimo-like arctic maritime culture on the Yamal shores of the Kara Sea (Chemetsov and Moszynska 1974) - the find that prompted Larsen and Rainey to propose West Siberian connections at Ipiutak in the 1940s - had yet to be evaluated from a modem perspective. Their claim was less suspicious in 1948 than today, because it was still believed that Eskimo culture may have developed from European Paleolithic cultures that moved into the Arctic at the end of the Ice Age. This idea has now been discredited, and despite the fact that no Eskimo-like remains had been found in the intervening 3000 miles from Chuktoka to Yamal (Chard 1958), the field studies needed to confirm the absence of Eskimo culture from the central Russian arctic coast had not been done. Four years of Siberian fieldwork and museum studies with Russian colleagues convinced me that Chemetsov’s ‘early arctic maritime culture’ of Yamal was neither maritime nor ‘Eskimo’ (Fitzhugh 1998; see also Fedorova 2003), and that Permian similarities to early Eskimo art were untenable from every point of view: stylistics, chronology, geography, and ritual (Figure 1.6). Subsequent research in Taimyr, along the the Laptev Sea coast, and at an 8000-year old Mesolithic on Zhokhov Island in the northeastern Laptev Sea (Pitul’ko 1999), all gave negative results with regard to origins of Eskimo culture and Old Bering Sea art (Fitzhugh 2002). 
Primor ’e to Bering Strait; Ritual Art, and Transformation 
In the meantime, research in the Bering Sea and North Pacific (Dumond and Bland 1996) identified Asian prototypes for a number of the archaeological complexes and culture elements known from Alaska, including the likely origins of 4000 B.P. Arctic Small Tool tradition ceramics and lithic assemblages (Powers and Jordan 1990). However work on such cultures as Tar’insk (Lebedintsev 1990), Lakhtina (Orekhov 1999), and Old Koryak (Dikov 1979), which are still relatively little known, has not yet revealed much that can be 
Figure 1.4. Human-animal spirit engraving on harpoon winged objects, Old Bering Sea culture site at Eleven, Chukotka, ca. AD 500. (Arutiunov and Fitzhugh 1988, Fig. 138; courtesy of Museum of Anthropology and Ethnology, St. Petersburg). 
Figure 1.5. Open-work ivory carwing from Ekven site, Chukotka (Arutiunov and Sergeev 1975, Arutiunov and Fitzhugh 1988: fig. 150) and Alaskan Ipiutak bone ornament (Larsen and Rainev 1948). 
Figure 1.6. Bronze bird-man image from Yamal, Western Siberia, Kolmagorskii Treasury UAE-301 (Fedorova 1994; Fig. 47). 
closely related to Old Bering Sea art and religion. Neither, so far, have studies further south, around the mouth of the Amur, in Sakhalin, northern Japan, or Korea revealed prototype material related to Early Bering Sea art. Many of these East and Northeast Asian complexes do not have preserved organic remains, and without this crucial material, evaluating similarities remains extremely difficult. What can be said is that rock art, especially that representing faces and masks, thought to date ca. 3000-1000 B.P., is common in the Lower Amur region and northern China (Okladnikov 1981; Song 1992; 1998), indicating a long tradition of body and clothing decoration and labret use, and these practices, seen also in the Altai tombs, Mongolian deer stones and petroglyphs (Jacobson 1993,1998; Sanjmyatav 1995; Jacobson et al. 2001; Jacobson-Tepfer 2001; Bayarsaikhan 2004), and known also 
from Old Bering Sea and later Beringian cultures, are the most likely medium for links between Eastern Asia and the North Pacific-Bering Sea region. Another possible Asianstimulated technology may be found in the introduction of ground slate, which appears in Old Bering Sea, Northeast Asian and Korean cultures about 2000 years ago, coincident with and perhaps stimulated by the introduction ofmetals from Central Asian and Siberian sources. This introduction seems to have been independent of the earlier Ocean Bay culture slate-grinding tradition of Kodiak Island and may have originated as a substitute for metal goods, as was the case in Old Bering Sea ivory chains and manufacture of ceramic vessels styled after metal prototypes by Siberian cultures who lacked these prestige goods. 
A Possible Scythian-Eskimo Connection 
The fine decoration of ethnographic clothing from such groups as the Ainu, Nanai, Nivkhi, and other Lower Amur River peoples, as well as those, possibly, of Alaska and the Northwest Coast, may eventually be shown to be a legacy of the earlier traditions of highly ornate clothing and body decoration of early East Asian and Pacific peoples (Fitzhugh 1988a, 1988b, 1993). Given the widespread evidence of body painting and tattooing, I believe that these artistic traditions of the northeast Asian maritime region are probably related to the decorative arts of Central Asia as seen especially in the Scythian tombs of the Altai (Molodin 2000; Edwards 2003). The idea of a deer stone art connection with Scythian art is not new and has been suggested by various Russian and American scholars (see review in Jacobson-Tepfer 2001) Mongolia’s deer stone monuments, which are believed to be an early form of animal-style art applied to a monumental human form, attracted my interest because they occur geographically along a natural path of communication between Central Asia and the North Pacific coast; because they date to Bronze and Iron Age times and are an ‘early overlap’ with early Eskimo culture; and because I believe they must be related to broader religious, spiritual, and artistic traditions of southern Siberia similar to those found among North Pacific peoples but which so far are not known from archaeological complexes of northern Siberia and the Arctic. 
Figure 1.
7. 
Deer stone engraving of spirit 
тага/ 
(Asian Elk) with water bird beak or bill (Sanjmyatav 1995: Plate 25). 
I am not proposing, at this time, a solution to these problems, but I do suggest a mechanism and route by which powerful symbolic elements of Asian culture may have infiltrated the indigenous cultures of the North Pacific. The specific artistic forms - whether they be Scythian, protoScythian, early Korean, Jomon, or others - and their dating need investigation, as does the cultural complexes and functional categories in which they occur, such as death ritual, hunting magic, representations of deities and animal spirits, and shamanism. What strikes me 
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        Figure 1.8. 19
th
 Century Bering Sea Eskimo harpoon socket-piece with predator helping-spirit carving 
Figure 1.9. Ipiutak spirit sucking tube from Ipiutak site, Alaska. 
(Larsen and Rainey 1948). 
(Smithsonian E36339). 
as most similar in comparing deer stone art with early Eskimo art is the transformational nature of the images, which combine features of the Asian elk - the most magnificent and powerful cervid of Eurasia - with bills of water birds, much in the way that Alaskan Eskimo have long represented transformation figures of wolf and killer whale, or seal and water bird, whose spirits were believed to change physical forms while crossing barriers between land and water, water and air, or land and air (Figures 1.7, 1.8, 1.9). It seems likely that these features may have roots in the Paleolithic cultures of Asia. The hypothesis I wish to test, however, is more specific and relates to relationships and forms of the late Neolithic, Bronze, and early Iron Age. We clearly have a long way to go in terms of understanding the meaning of these images in both Eskimo and Sibero-Mongolian contexts, and Esther Jacobson and her Mongolian and Russian colleagues have already brought us a considerable distance down the latter path. It seems likely to me, following N. N. Dikov (1958), that the deer stone carvings served as protective devices to ensure safe passage of an honored leader’s spiritual passage into the upper world, just as the body art of Altai warriors and Old Bering Sea Eskimo hunters protected them from spiritual danger in the world of the living in much of eastern Asia and the Pacific for the past 3000-4000 years. The question is, can such connections be traced archaeologically between Mongolia and the Bering Sea, and perhaps further, to the historic Eskimo and Indian cultures of the North Pacific? 
ernes 
Deer Stone as Object and Icon 
Mongolia’s deer stones (Figure 1.10) represent both a subject of study and a symbolic focus that lies at the core of our archaeological, ethno-ecological, and paleoecological studies. The monuments date to a period shortly after these steppe societies had been transformed by major social and religious change resulting from animal domestication and new military technologies. Geographically, deer stones are found along the northern fringe of the steppe near the taiga border, a transitional environment rich in animals (including 
Arctic (Connections 
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        Figure 1.10. (a) Deer Stone 1 at Ulaan Tologi (Erkhel) site in Hovsgol Aimag, northern Mongolia, displaying anthropomorphic figure with earrings, spirit deer on torso, and belt with tools, (b) Ushkiin Uver deer stone with spirit deer and belt with dagger, axe, bow and other implements. The top of the stone has been broken by lightning. Other stones have been damaged by frost and use by cattle as rubbing stones. 
taiga species like reindeer and elk), plant, and fish resources that would have attracted both herding and hunting peoples (Figure 1.11; Tseveendorj et al. 1999:68). The legacy of this cultural geography continues today in the relationship between the minority Dukha reindeerherders and the politically dominant Mongols. Exploring the complex history of HovsgolDarkhat cultures, peoples, and changing environments for the past 4000-6000 years is also a scientific challenge with practical benefits in tourism, sustainable development, cultural survival, and international recognition (Figure 1.12). 
Investigating deer stone art and associated archaeological and landscape ritual features is only one of several factors motivating the Deer Stone Project. Other research questions include the origins and history of reindeer domestication; the cultural and ecological context of modem Dukha reindeer husbandry in relation to on-going economic, social, and political changes in Mongolia, impacts of global warming and changing environment; and broader questions of Mongolia’s cultural and historical relationships to peoples of Siberia and Northeast Asia. Related Smithsonian projects in other areas of Mongolia are exploring Mongolia’s Paleolithic past, its rock art, and its role in the development of‘nomadic’ states and empires and the silk route trade, and to its relationship with developing civilizations in China. The Deer Stone Project explores Mongolia’s roles in cultural development, population dispersal, and culture contacts to the north and east. 
Northern Connections 
Although recent history has emphasized Mongolia’s strategic position as a buffer state or exploitation zone between China and Russia (Lattimore 1940, 1962; Bawden 1989; Ishjamts 1994; Christian 1998; Baabar 1999; Barfield 2001; DiCosmo 2002), history and archaeological research demonstrate that Mongolia became an important center of cultural development long before its empire period in the 13-15
th
 centuries. In Ice Age 
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        Figure 1.11. Distribution of deer stone sites in Mongolia (adaptedfrom Tseveendorj 1999). 
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Figure 1.12. Distribution of West and East Taiga Tsaatan (Dukha) territories in Darkhat-Hovsgol region. Regions to the south are occupied by Mongol herders, but some of the highland zones were utilized by Tsaatan in the past. 
times the Gobi, then well-watered, was a Central Asian ‘Serengetti’ with large animal and human populations and during late Pleistocene times may have been the source of the mongolid physical type that expanded throughout much of Asia and into the New World. There is no reason to doubt Mongolia’s continued role in later cultural developments and transmissions within the steppe zone and across the steppe-taiga boundary. 
Our archaeological work explores Mongolia’s environmental and cultural connections with southern Siberia, Northeast Asia, and the North Pacific, focusing on the past 6000 years. 
As noted previously, Mongolia’s temperate latitude and the dominance of the Silk Road, Chinese history, and recent Soviet domination has obscured Mongolia’s geographic and cultural ties to Siberia, and its links with the circumpolar region and the North Pacific. Climatologically, northern Mongolia is as ‘arctic’ as Nome, Alaska, and its landforms include such classic arctic forms as permafrost and conical ice-cored pingos which can take 
decades if not hundreds of years to form (Figure 1.13). Mongolia’s arctic characteristics are not limited to contemporary conditions. During our 2001 survey Steven Young noted striking similarities between Mongolia’s tundra and alpine plant communities and the ancient vegetation of the Beringian Land Bridge, similarities that suggest a former phytogeographic connection with arctic ecosystems (Young, this volume). These connections and postglacial environmental history of the Darkhat region are being explored by botanical and paleoecological studies of modem Darkhat and Beringian landscapes. Reconstmction of the post-glacial history of the Darkhat basin (drained before 6000 BP) and of regional climate history based on lake sediment samples are providing an archaeological context for interpreting cultural and archaeological data (Robinson et al. 2004; Robinson 2005). 
South Siberian Reindeer Herders 
A special feature of the project is its focus on the Dukha, known to Mongolians as ‘Tsaatan’ or ‘Reindeer People’ (Fitzhugh 2002b). Numbering about 700 people and 1000 reindeer, the Dukha are the southernmost reindeer-herders in the world (Vainshtein 1980, 1981). Of the four Tuva-speaking groups with homelands between Lakes Baikal and Hovsgol, only the Dukha - the southernmost group and the only group living in Mongolia - still live as full-time reindeer-herders (Figure 1.14). Located near the Russian/Tuva border, their 2000-3500m high forest and tundra pastures west and north of the Darkhat and Lake Hovsgol provide lichen forage for reindeer at the extreme southern limit of the geographic range of this species in Asia. The existence of this habitat outlier results from a special geographic feature that preserves a pocket of Siberian tundra and lichen forage in the elevated Hovsgol and nearby Sayan Mountain ranges. To the north, in Siberia, elevations drop and reindeer habitat becomes marginal or discontinuous. Today, in these neighboring regions of Russia, Tuva-speaking relatives of the Dukha have already largely given up reindeer herding, leaving the Mongolia Dukha as the only group still maintaining herds as their principal means of subsistence. However, their survival is being threatened by stress resulting from climatic warming (lichen tundra range reduction), reduced reindeer fitness, human population loss, and post-Soviet social, political, and economic change. Our work complements ethnographic studies (Wheeler 1999, 2000) and humanitarian projects such as Dan Plumley’s Totem Project and Santis Education Projects by documenting Dukha ecological knowledge, herding practices, and ritual (including shamanism), in order to better understand and publicize the challenges facing Dukha people. 
Herders
, 
Lichen
, 
Reindeer
; 
and Climate Change 
Our studies of Dukha reindeer-herding practices supplement earlier studies by the Russian ethnographer, Vainstein, and Mongolian scholars. Paula DePriest, a lichen specialist from the Smithsonian, has collected botanical samples for classification and research from a variety of reindeer seasonal pastures. In working with Dukha reindeer herding experts, she has obtained ethnographic data about how reindeer feeding behavior, seasonal movements, and herding strategies relating to weather, local forage conditions, predation, disease and other factors influence the way in which reindeer are managed (DePriest et al. 2003, and 
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        Figure 1.13. Melting pingo in Hovsgol Figure 1.14. Tsaatan (Dukha) reindeerAimag in 2001, 49-53.33 ’N, 99-39.181 ’E. herders in Menge Bu/ag tundra camp. 
this volume). She has found Dukha lichen taxonomy closely parallels Western science species categories and discovered that much local knowledge about lichens and reindeer husbandry - for instance Dukha knowledge about medicinal and ritual practices used to maintain the health of the reindeer - has never been recorded. Climatic trends are also obvious today: our observations on the present invasion of dwarf birch into the Dukha alpine tundra pastures signals a result of climatic wanning which, if it continues to convert Dukha summer pastures to taiga, may threaten Dukha survival in this southernmost isolated outlier of reindeer habitat (Plumley and Battulag 2000; Milnius 2003). 
Origins of Reindeer Domestication 
To date, anthropological theories of the origin of reindeer domestication have been based on ethnographic and historical models (Vainshtein 1980; Ingold 1980; Schnirelman 1980; Krupnik 1993) rather than zooarchaeology, with the result that the date and place where this important transformation in the relationship between humans and reindeer occurred still remains unknown. Despite the popularity of theories of arctic Siberian and Fennoscandian origin among northern Siberians and Fennoscandians, the Tuva and north Mongolian steppe/ taiga border is a more likely location for reindeer domestication because the proximity of reindeer habitat to the primary zone of early animal domestication on the steppe (see Sukhbaatar paper in this volume). Here forest hunters familiar with techniques being used by steppe herders on other animals would have learned about and been able to apply these methods to reindeer in a region where seasonal reindeer movements between winter forest ranges and summer tundra pastures are short and do not require long distance migration as in the case of arctic reindeer herding. The Russian ethnologist, SevyanVainshtein (1980, 1981), a specialist on Tuva cultures and ethnohistory, has hypothesized that Tuva-style mountain reindeer husbandry (for milk and transport) was the first stage in the domestication process, which later went through a series of development stages leading eventually to the type of intensive migratory herding utilized by Eurasian arctic peoples for the past 500-1000 years. 
We are attempting to test this concept by gathering information on Tsaatan ethnoecology, herding practices, species composition and abundance, and reindeer foraging behavior as well as searching for archaeological sites containing reindeer remains. Archaeological sites 
will be tested to collect archaeofauna for use in beginning to define reindeer exploitation strategies for different periods in the past. We are also searching for reindeer fauna from existing archaeological collections in museums and research centers in Mongolia and Russia, and will work closely with Russian experts with knowledge of reindeer herding practices to see if the South Siberian domestication hypothesis can be verified. At present the domestication history of this species has never been explored. Given the importance of reindeer herding in the transformation of almost all peoples of northern Eurasia from hunting and fishing to herding, resolution of this problem would have important implications for understanding cultural developments in a huge portion of the world. The appearance of reindeer herding may also mark the historical turning point among northern peoples in which the ancient relationship between hunter and prey were replaced by new religions and world views associated with human technological dominance and control over the natural world (Fitzhugh 1988b, 1993). 
Bronze Age Ritual Landscapes 
Traveling between Muron and Darkhat one cannot avoid being impressed by the large number of Bronze and Early Iron Age burial mounds and ceremonial sites. A small subset of these are complex sites containing deer stones like those at Ushkiin Uver and Ulaan Tolgoi, but such sites are relatively rare compared to the nearly ubiquitous stone mounds and khirigsuur. The latter are found everywhere Mongol-style pastoralism was practiced, whether on the steppe or steppe-forest zone. Habitation sites, workshops, rock art sites, and others, by contrast, are extremely rare in the Darkhat, as are sites of most other cultural periods except modem times, probably due to heavy sedimentation from the high rainfall this region receives. In part this relates to the absence of surface exposures in the grass-covered steppe. On the other hand, since one cannot imagine that the landscape was ever abandoned, it would appear that settlement patterns of the last few thousand years must have been similar to those of the modem day, employing light felt tents and a migratory lifestyle. 
Investigation of Bronze Age ritual landscapes and the origins of Asian chiefdoms are exciting subjects for archaeological study (Jacobson 1993, 1998,2002; Jacobson-Tepfer 2001; Jacobson, Kubarev, and Tseevendorj 2001; Erdenebaatar 2004; Honeychurch and 
. 
Figure 1.15. Ushkiin Uver deer stone site (north view). 
Amartuvshin 2005a). While much is known from nearly a century of research by Mongolian, Soviet, and other groups working in Mongolia and the Altai, many questions remain. Few sites have been accurately dated; little is known about the development history of complex sites like Ushkiin Uver and Erkhel (Figure 1.15); little excavation has been done outside of central mound burial crypts, etc. Use of new mapping, dating, and recovery techniques; settlement pattern and ‘whole-site studies’, studies of human remains, regional and environmental analysis, and use of modern theory offer promise for achieving major gains in new information about this exciting period in Central Asian history. 
Continuities and Connections: Mongolia and Beyond 
Another objective is to develop a late Holocene Darkhat culture history (c.f. Korean-Mongolian Joint Expedition 2001,2002,2003; Honeychurch 2004; Honeychurch and Amartuvshin 2003,2005b) that can be used to explore changes observed in its cultures and environments through time, including the external factors like climate change and internal ones like fire, grazing, and forest clearance. Vainstein has proposed that the pastoralist economic systems of Tuva and Darkhat/Mongolia have been remarkably stable for centuries and even millennia. Is this view from ethnography and history compatible with archaeological evidence? What are the major turning points in its history? And how has the region interacted with respect to Mongolian, Siberian, and perhaps even circumpolar regions? Has the Darkhat primarily been of regional importance - perhaps having been a geographic cul-de-sac as an outlier or ‘observer’ of Mongolian history - or has it played a larger role in cultural developments or regional interactions? Obviously such questions require substantial archaeological evidence of a sort that is not likely to become available immediately; but progress in at least some of these areas can be expected, and in the process a broader picture is likely to become available from other areas of Mongolia, Siberia, and the northern Far East that may provide clues to more distant goals of circumpolar and North Pacific dimension. 
In 2001 and 2002 we met our Tsaatan guides at Soyo where the Khugiin Gol (‘Melody River’), a tributary of the Little Yenesei, leaves the mountains and emerges onto the Darkhat Plain. Soyo, meaning ’fang’ or ‘canine’ in Mongolian, is the name of a prominent conical hill that rises abruptly from the valley floor on the south bank of the 
Figure 1.16. Sanjmyatav inspects vandalized Tolijgii Boom Iron Age rock art site near Soyo in 2001. 
river. In addition to being an important river ford, spear-fishing location, and staging area for hunting trips into the mountains, Soyo serves as a seasonal market and meeting place for West Darkhat Mongolian and Tsaatan herders. Not far downstream on the north bank is one of the few Bronze/Iron Age rock art sites known in the Darkhat Valley (Sanjmyatav, this vol.). When we visited it in June 2002 we found it almost completely obliterated by looters attempting to secure images from the soft shale for sale to tourists (Figures 1.16). Apparently this was not a random incident; in 2003 we encountered a band of looters equipped with vehicles, shovels, and pry bars systematically pillaging burial mounds in the West Darkhat region. Before we revealing ourselves as archaeologists we learned that they were financed by antiquities dealers in Ulanbaatar and Beijing and had expert knowledge of local archaeology and knew exactly where to search for finds. Hopefully our report to the Ulaan Uul police had a positive effect. 
Soyo Tolgoi 
In 2002, while camped at the base of Soyo hill on the Khug River, we noticed archeological materials eroding from a buried soil level containing small hearths with animal bones, a sherd of thick tan ceramic with a red exterior wash or paint, large amounts of charcoal, and fire-cracked cobbles and slabs (see Bayarsaikhan and Odbaatar, this vol.). Among the bones were large herbivore (deer or elk), small mammals, and a scapula of a sheep or goat. The eroding terrace front also produced a number of small flint finds, including a conical prismatic core and numerous tiny microblades. 
The cultural horizon could be traced along the bank for about 100m, buried under l-3m of windblown sand carried up from the eroding bank. A modem garbage pit cut into the terrace about 10m south of the bank revealed this cultural horizon extended for some distance back from the bank, suggesting the presence of a large, buried site containing faunal remains, datable materials, and a variety of artifact types that indicated occupations at least as early as the Neolithic. My colleague, Sanjmyatav, believed Soyo was the first Neolithic site known from the Hovsgol region. We later learned another Neolithic site had been found in 2003 on the east shore of Lake Hovsgol (John Olson, pers. comm.). Also of importance for environmental reconstruction was the presence of a thick mat of buried timber that Stephen Young found below the water level in the south bank of the river, now radiocarbon-dated to cal. 7180-6750 BP. 
Figure 1.17. Late prehistoric component hearth in Upper Level at Soyo 1, Feature 1. Edge-faceted stone disc fragments are among the fire-cracked rocks at right found within the hearth. 
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Figure 1.18. Neolithic level excavation map ofSoyo 1, Feature 3. 
Table captionTable 1.1. Radiocarbon Dates From Deer Stone Project Sites, 2002-2004. (See Figure 18.45 in this volume) 
	site 
/ 
feature 
	location/year 
	sample no. 
	material 
	uncorrected 
	calib (2-sig) 

	Ulaan Tolgoi DS5 
	Erkhel 
/ 
2002 
	B-169296 AMS 
	charcoal 
	2090 ± 40 BP 
	BP 2150-1960 

	Ulaan Tolgoi DS4 S-17 
	Erkhel 
/ 
2003 
	B-182958 AMS 
	charcoal 
	2170 ±40 BP 
	BP 2320-2050 

	Ulaan Tolgoi DS4 S-7 
	Erkhel 
/ 
2003 
	B-182959 AMS 
	charcoal 
	2930 ±40 BP 
	BP 3220-2950 

	Ulaan Tolgoi DS4 FI 
	Erkhel 
/
2004 
	B-193738 AMS 
	bone coll. 
	2530 ±40 BP 
	BP 2750-2470 

	Ulaan Tolgoi DS4 F2 
	Erkhel 
/ 
2004 
	B-193739 AMS 
	bone coll. 
	2950 ± 40 BP 
	BP 3240-2970 

	Ulaan Tolgoi DS4 F3 
	Erkhel 
/ 
2004 
	B-193740 AMS 
	bone coll. 
	2810 ±40 BP 
	BP 2990-2800 

	Ulaan Tolgoi DS4, F5 
	Erkhel 
/
2005 
	B-207205 RAD 
	bone coll. 
	2790 ± 70 BP 
	BP 3220-2800 

	Ulaan Tolgoi DS4, F6 
	Erlhel 
/2005 
	B-207206 RAD 
	bone coll. 
	2740 ± 70 BP 
	BP 3150-2780 

	Soyo 1 FI hearth 
	Soyo 
/2002 
	B-177013 RAD 
	charcoal 
	1170± 50 BP 
	BP 1230-1210* 

	Soyo 1 F2 hearth 
	Soyo 
/2002 
	B-177014 RAD 
	charcoal 
	1020 ±50 BP 
	BP 1040-1030** 

	Soyo 1 F3, S-3 
	Soyo 
/ 
2003 
	B-182961 RAD 
	cal. bone 
	5480 ± 130 BP 
	BP 6510-5940 

	Khugiin Gol 1 
	Soyo 
/2002 
	B-169298 RAD 
	wood 
	6090 ± 70 BP 
	BP 7180-6750 

	Menge Bulag 1 
	Tundra
/2002 
	B-169297 RAD 
	charcoal 
	1300 ±70 BP 
	BP 1320-1060 

	Tsatstain Khosuu 
	Tsatst. 
/2005 
	B-207207 AMS 
	tooth coll. 
	2920 ± 40 BP 
	BP 3330-3060 


This date has a second calib range: BP 1190-960 
This date has two other calib. ranges: BP 1000-890 and 860-800 
In 2003, we returned for further work at Soyo, forewarned that last year’s radiocarbon samples had produced unexpected results. Instead of dates of 5000-6000 BP, which would have been acceptable for a Neolithic site, charcoal from the Feature 1 hearth had dated cal. ca. 1100 BP, and Feature 2, cal. ca. 900 B.P. So in addition to opening a broader area to obtain larger samples of artifacts and bone materials, we needed to clarify this anomalous dating of a site containing Neolithic tools. 
Clearing the face of the exposure revealed a single buried soil horizon stained with humic material and charcoal, and several small hearths composed of tightly-clustered cobbles with thick concentrations of charcoal, partially-burned and unbumed mammal bone, fire-cracked rock and pieces of thick, gritty, red-surfaced pottery (Figure 1.17). We excavated two of these hearths, opening up the bank and following the cultural layer several 
meters back into the terrace front. We soon discovered that the buried charcoal-stained horizon actually consisted of two levels about 10cm apart: an upper one containing the hearth cobbles, large chunks of well-preserved charcoal and unbumed bone, and a few centimeters below, a lower level with more small scattered hearth rocks, small chunks of highly fragmented charcoal, calcined bone, small pieces of thin-walled, highly eroded ceramics with cord-marked decoration, and flint tools including microblades and wedgeshaped cores. Our 1000 B.P. dates were from the upper zone and were clearly related to a late component containing a variety of domestic animal remains. A curious feature of one of these hearths was the presence of a series of thick, facetted-edge stone discs, 2-3cm thick and 15cm in diameter, most of which had been cracked by fire. Surface collections in the flood plain south of the site turned up a similar complete disc and fragments of similar thick-walled ceramics. 
Excavation of several square meters of the lower horizon in 2002-2004 revealed an intact Neolithic component (Figure 1.18) a few centimeters thick centered around small scattered hearth deposits containing cord-marked ceramics, flint tools including microblades and wedge-shaped cores, burins, end scrapers, side scrapers, bifacial knives and a small triangular bifacial point (almost certainly an arrow point), and a fragment of a small tubular bead with a drilled hole made of black stone, possibly of jet. A sample of calcined bone dated to cal. 6510-5940 B.P. (for a more detailed description see Fitzhugh 2004; Bayarsaikhan et al., this vol.). The thin, scattered nature of the finds from both levels suggests small transient camps rather than permanent sites. 
Menge Bulag 1: A Tundra Pit Feature with Stone Age/Neolithic Remains 
Leaving the Darkhat Valley and climbing into the mountains to the west one enters a new landscape where the fingers of riverside steppe pasture pinch out and the Siberian larch forest begins. From here until emerging into the tundra above 2000m one finds no surface signs of prehistoric occupation, and only sporadic evidence of modem use by Mongol and Tsaatan, who use the forest zone for hunting and winter reindeer pasture. During summer the forest is too hot and fly-infested for reindeer, and the Tsaatan take them up into the tundra in the higher valleys. It is here that we spent a few days each summer in June 2001-2003 becoming acquainted with the West Tundra people, observing 
their reindeer husbandry practices, and searching for archaeological sites, which in open country are more easily detected than in the forest. 
In 2001, while scouting the edge of the Tsaatan tundra camp on the Menge Bulag (termed ‘Baran GoF in previous field reports), a tributary of the Little Yenesei, 20 miles east of the Russian border, I found a 7 by 8m diameter depression with an apparent entranceway cut into the terrace edge. A few flakes of black flint were eroding from the surface at the front of the structure. Unfortunately, the three small trenches we excavated in 2002 (Figure 1.19) did not reveal a house pit, as the feature had no floor, slumped walls, or hearth. Rather it was a simple conical pit excavated into the river terrace, and contained three stratigraphic levels, conforming to the pit outline, each about 25 cm thick in the center and lensing out at the surface: Level 1, cobble-free homogeneous brown soil; Level II, mottled brown sandy loam with many cobbles, the majority of the lithic industry, and scattered charcoal; and Level III, a mixed sandy gravel with clay pockets and no charcoal. A radiocarbon date of cal. 1320-1060 BP was obtained on a composite sample of unidentifiable charred material scattered in Level II. Throughout these levels we found a small number of quartz and quartzite flakes, several quartz pieces esquillees (scaled bi-polar cores), a small quartz core, a possible coarse grindstone or axe blank, and in the upper strata just beneath the turf, a single black chert flake. Near the center of the depression, 25 cm below the sod and about the same distance above the base of the cultural deposit, we found a well-preserved horse tooth, and just beneath the sod, a modem ash lens with burned bones and unburned wood. From the Tsaatan we learned that a Tsaatan Soviet-style reindeer brigade had occupied this terrace in the mid-20
lh
 century and this may account for the recent ash and bone refuse. It was not clear if the black chert is related to the quartz industry of the pit fill, and it may represent a separate component. It would be tempting to believe the date is in error, in which case the feature might date to the Neolithic or Mesolithic. In 2004 we visited this site again and found more black flint including a small microblade fragment on the eastern side of the terrace, confirming the presence of a Neolithic occupation. Bayandalai, one of the Tsaatan elders, also showed me a perfect microblade core he had found years ago, but did not remember its source. 
While in the location we surveyed several kilometers along the Menge Bulag stream, but the only other archaeological sites noted were 20"’ century Tsaatan camps. Further surveys here in 2004 produced evidence for intensive 20
th
 century summer use by Tsaatan groups, but no earlier remains were noted. Our surveys in 2003 in the Tsaatan spring camp region west of Tsaagan Nuur revealed nothing of archaeological importance in this marshy and heavily-forested region; however the chain of lakes to the southwest provided Kevin Robinson with excellent lake core samples for his batchelor’s thesis (Robinson et al. 2004; Robinson 2005). 
Ulaan Tolgoi 
Eight km west of Lake Erkhel, about 30 km north of Muron, is a large ceremonial complex containing scores of boulder mounds and khirigsuur (Figure 1.22). The site is found on the south and east side of a prominent hill, Ulaan Tolgoi, which stands in the center of 

        
        [image: Picture #15]
        

        Figure 1.20. Ulaan To/goi Deer Stone 5 trench, 2002. 
Figure 1.21. Ulaan To/goi circular animal cremation feature, 2002. 
the valley floor. The site includes a set of five ornamented deer stones, among which are several of the finest deer stones in Hovsgol aimag, and one that may be the largest and most beautifully-carved monument in Mongolia. This stone is made of a slab of granite 
that stands almost 3.5 m above ground at the south end of a north-south alignment of four 
other slabs of different shapes and degrees of decoration. In 2002, Esther Jacobson visited the site, and its deer stones were then photographed by her husband, photographer Gary Tepfer. We visited the site for a few hours in 2001 and returned in 2002 to map one of the smaller deer stone settings and its associated boulder features. During this visit I explored the surroundings, finding the valley floor packed with khirigsuur constructions that extended up and onto the rocky summit of Ulaan Tolgoi hill. Clearly this geographic area and the hill itself had some special religious significance. With only one day to spend at Erkhel, we mapped Deer Stone 5 and surroundings, excavated a 1x2m trench 50cm south of the deer stone, and dug a small oval ring feature 50m east of DS5. 
The purpose of the trench was to obtain a dating sample associated with the erection of Deer Stone 5 (Figure 1.20; for details see Fitzhugh 2004:14-19). The trench was laid out E-W with the center of its north wall 75cm south of DS5 to avoid undermining its foundation. Although some of the Ulaan Tolgoi deer stones had been re-erected and cemented in place (by earlier Russian-Mongolian teams according to Sanjmyatav), DS5 appeared to be in original position. Our excavation, which reached a depth of 40cm, showed no evidence of a pit associated with the erection of the stone. We found four stratigraphic levels beneath a thin turf zone and from the lowest of these levels (IV) we recovered two AMS charcoal samples from beneath a 25cm diameter cobble, in undisturbed context, one of which dated cal. 2150-1960 BR Immediately adjacent to the deer stone and clearly defined in the north wall of the trench was the remains of a marmot burrow that terminated at the top of a flat slab 35cm below the ground, 50cm north of the rock and charcoal find. Beneath this level was undisturbed gravelly sand. The rock and 5cm thick slab, lying flat and in the middle of the L-IV horizon were culturally-placed and are associated with the erection of DS5. Since we were unable to note any stratigraphic evidence of a pit cut associated with the monument, it appears that the stone was placed in a pit just large enough for the stone’s 
base. No artifacts, bones, or other cultural materials were found. We also excavated a small open-center oval feature (Figure 1.21) 47.5m and 100 degrees (mag.) from DS5. The rocks had been chosen for their large blocky size. We excavated a lx.50m trench through the center of the feature, finding two soil levels: Level I being unconsolidated wind-blown sand, and Level II being a tan sandy soil level 20-30 cm thick containing charcoal stains and a large quantity of calcined bone. The fragments appeared to be quite robust and were probably from a large animal, most likely a horse, although species determination was not possible. A small AMS charcoal sample was obtained here but has not yet been dated. Our future work will include dating a number of these features to determine their chronological relationship with each other and the deer stone and khirigsuur constructions, about which there is disagreement over what they represent (contemporary sacrifices in honor of the central ceremonial figure? accretional sacrifices phased over time? horses or other species? 
Figure 1.22. GPS mapping Ulaan Tolgoi Deer Stone 4 in 2003. View southeast. 
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        Figure 1.24a. Excavations at Ulaan Tolgoi Deer Stone 4, 2003. View to north, showing Feature 1 (left) and 2 (right). 
Figure 1.24b. Feature 2 east-facing horse head burial at Ulaan Tolgoi Deer Stone 4. 
etc.). Since many of the burial mounds at Ulaan Tolgoi site would require huge efforts to excavate, investigation of their outlying features may be the most effective way to study these complex constructions. 
In 2003 and 2004 we returned to Ulaan Tolgoi to expand our deer stone work and map the mounds and features in the surrounding region (Frohlich, Gallon, and Bazarsad 2004, and this volume). We excavated and mapped seven features associated with DS4 (Figures 1.22, 1.23), finding horse skulls and sections of neck vertebrae and sets of hooves in five of the seven (Figure 1.24 a, b), but few artifacts other than small, hand-sized pecking stones (Figure 1.25). Excavations at the base of the deer stone setting failed to produce charcoal or other datable materials, but a charcoal sample (S7) found a few centimeters from a pecking stone and a small piece of burned ceramic at the base of the cultural deposit produced a date of cal. 3220-2950 BP. This pecking stone had been used around its entire surface, while others were found to have working edges that matched the grooves forming the outlines of the animals and other elements in the carvings. We therefore believe these stones were used to produce the engravings. The presence of pecking stones within the horse burial features and in the lower cultural level allows us to suggest a direct link between the horse sacrifices and the production of the deer stone art and therefore, probably, their erection and dedication. AMS samples of tooth remains from several of the horse skulls found in the features surrounding DS4 provide some of the first absolute dates for deer stones, which has long been a subject of debate, beyond the general agreement of their 
Figure 1.25. Deer Stone 4 with one of several pecking stones excavated from surrounding features. 
Late Bronze-Early Iron Age attribution (Jacobson 1993:146). These features formed a ring of six horse head burials each located 2-4 meters from the deer stone. AMS dates on bone from three of the horse skulls excavated in 2003 (DS4 Features 1,2,3) also produced ages of cal. 2800-3250 BP, conforming to the 2002 west trench S7 charcoal sample but not to a charcoal date in the upper level of the Feature 2 horse head burial excavated in 2002, dating cal. 2320-2050 BP. In 2004 we excavated three new horse head features that completed the ring of features surrounding DS4, and these also produced dates of cal. 2800-3200 BP. The bone dates from the horse head burials and one of the two charcoal dates from DS4 support the interpretation that the horse burials and the carving of the stone itself took place as part of a single ceremony. These dates are slightly later than dates obtained from excavations of two horse head features at a deer stone site at the Tsatstain Khoshuu site south of Tsaaganuur in 2004, one of which has been dated with a result of cal. 3330-3060 BP. 
Khirigsuur and Mound Mapping 
Deer stone studies are part of our broader investigation of Bronze Age ceremonial and mortuary complexes in Hovsgol aimag. Toward this end, Bruno Frohlich began a detailed mapping survey in the Erhkel Lake and West Darkhat region in 2002 using a satellite mapping system capable of millimeter-scale accuracy (Frohlich, Gallon, and Hunt 2003; Frohlich, Gallon, and Bazarsad 2004; Wallace and Frohlich, this vol.). These surveys produced detailed maps of hundreds of Bronze Age mound sites (see Appendix 1), which were distributed in a greater variety of topographic locations than previously suspected, ranging from flood plains and river-side locations to the tops of prominent hills. The latter are emerging as a major determinant of khirigsuur and deer stone site locations. Combining the results of selective excavations with detailed mapping of ceremonial site complexes including burial mounds, khirigsuur, and deer stone monuments is beginning to produce important new information on what has been one of the most mysterious aspects of North Mongolian prehistory - specifically, Bronze Age ritual landscapes, patterns of regional variation, and burial ritual, demographics, and artifact associations. (Further detail may be found in Frohlich et al. in this volume.) 
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        Figure 1.26. 2002 team members collecting bones from looted khirigsuur on south side of Ulaan Tolgoi hill 
In 2002, while surveying on the southwest flank of Ulaan Tolgoi about 1km west of the deer stone site, we found a circular khirigsuur with a central boulder mound that had been excavated by looters only a few days earlier (Figure 1.26). The looters had dug into the central mound, ca. 10m in diameter wide and 2m high, to a depth of about 1,75m, encountering a burial about 1 m below the ground surface. We found a human skull in the bottom of the pit and collected it and a small bag of bones, the majority of which were resident marmot and mouse, but some goat or sheep remains had been placed in the grave with the deceased. No horse or cattle bones were present. 
The Ulaan Tolgoi deer stones were made of high quality granite that was not available on site or in the rest of the western part of the Erkhel basin. However, the hill rising on the south side of Erkhel Lake has abundant outcrops of excellent granite, and inspection showed this location had been used recently to quarry architectural building stone (Figure 1.27). Modem extraction was by the plug-and-feather technique, and in one instance a single rectangular block of granite 15m long and 3m high had been cleanly split out of the hillside. Scattered down the hillside were many blocks with dimensions similar to those of deer stones. Some of these slabs had weathered out of the bedrock whose parallel cleavages were stained with the same type of iron deposits found on deer stone surfaces. Quite likely Erkhel hill is the source of the Ulaan Tolgoi monument slabs. 
At this point it is too early to offer generalizations about deer stones and khirigsuur, although some significant progress has been made. Neither we nor others have found human remains associated directly with deer stones. In the case of Ulaan Tolgoi deer stone site we have found DS4 was ringed by at least six horse head burials containing east-facing horse heads packaged with the seven cervical neck vertebrae and four hooves, and that the features are placed in a planned circular arrangement around the deer stone, arguing strongly for synchronous placement ca. cal. 2900 BP. The presence of fist-sized pecking stones found in and around the horse head features provides further evidence of contemporaneity between the horse burials and the carving of the stone. It thus appears that in this case the erection, carving, and horse sacrifices were conducted in a single ceremony. Further, it seems likely that other stone features located outside the horse burial features may also have been part of the dedication ritual, an idea that will have to be tested with future excavation. 
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        Figure 1.27. Erkhel Lake granite quarry. Figure 1.28. Shaman equipment 
from Angarkhai Hill cache. 
Distant Echoes: A Cache of Shamanistic Objects 
A rather different ritual find was made in 2001 at the top of Angarkhai Hill, Arbulag sum, between Muron and the Darkhat Valley. While camped here one evening, we found a shaman’s cache in the cleft of the rocks at the summit of what is locally called ‘Shaman Hill’. The cache had been placed here perhaps a decade or more ago in a small wooden packing crate. At some point the box had been opened and its contents had been scattered about. A shaman’s drum lay in front of a cleft in the rock together with the drum beater, and inside the cleft we found metal shaman ornaments, including a small bronze libation cup, several mouth harps, a tin cut-out depicting a shaman with a feather headdress, and other ornaments (Figure 1.28). Respecting the nature of the deposit, we photographed the collection and left the offering it in place. I was impressed by how similar these materials were, particularly the drum, to objects we had been shown by the Dukha shaman at her tent at Menge Bulag. Ten years ago 1 had found what may have been a shaman’s cache in Yamal, thousands of miles to the northwest, which also contained a metal cut-out figure of a shaman (Fitzhugh and Golovnev 1998). Such similarities are striking demonstrations of the power of ritual and artistic concepts to spread across vast distances, as seen in Siberian elements found at the 1500 year old Ipiutak cemetery in Alaska. 
Climate History Studies 
Ideas expressed in a paper by Stephen Young about Mongolia’s paleoenvironmental history and ties with the Arctic and Beringia (Young, this vol.) have begun to be pursued in collaboration with geologists Michael Rosenmeier and Kevin Robinson of the University of Pittsburgh. In 2003 we assisted Kevin’s lake sediment coring program in the mountains west of Tsaganuur which has produced data on changing climate and environmental conditions over the past 4000 years (Robinson et al. 2004). Kevin’s work led to Michael Rosenmeier’s 2004 field sampling project in which he collected environmental and biological samples (horse teeth) as part of an isotopic study of climate and environmental change. 
Forensic Studies 
In mid-September, 2003, Smithsonian forensic anthropologists Bruno Frohlich and David Hunt traveled to Ulaanbaatar to assist the Institute of Archaeology recover 
information from a huge mass grave that had been discovered at Hambiin Ovoo within the Buddhist Gandan Monastery in Ulanbaatar (Frohlich et al. 2003, 2004). It is believed this site may contain the remains of as many as 3000 monks. At the time nearly 1200 remains had been removed. Collaboration between the monastery, the Mongolian Academy of Science, and the Smithsonian is providing the first professional forensic studies of a sample of these remains, believed to have been victims of the Stalin-inspired purges of 1937. Frohlich participated in a second forensic project in late May 2004 at the invitation of Naran Bazarsad of the Institute of Archaeology, involving the recovery of a group of mummified remains from a cave in the southern Gobi near the Chinese border, reported in this volume. 
(Conclusion 
Although it will take several more years for these studies, including those in the tundra and West Darkhat region, to develop sufficient data, our long-range goal is to develop a regional chronology that dates and describes cultures, settlement patterns, and adaptations so that this information can be compared with better-known regions like Egiin Gol (Crubezy et al. 1996; Honeychurch 2004) east of Hovsgol and the Tuva taiga to the north. A primary goal of this research is to determine how the steppe-taiga boundary influenced cultural development and animal domestication and how cultural and ecological boundaries have shifted in response to changing climate and historical events. 
A second goal has been to investigate the Mongolian Bronze and Iron Age cultural and ritual landscapes (Askarov et al. 1992; Bokovenko 1994; Sementsov et al. 1998; Mon-Sol Project 
1999/2000; 
Jacobson-Tepfer 2001; Jacobson et al. 2001, Jacobson 2002; National Museum of Korea 2002) by mapping and excavations at the Ulaan Tolgoi site. Our research applies GPS mapping, modem recovery techniques, and anthropological perspectives to determine feature function, site history, and construction sequences. Major questions to be resolved include the precise radiocarbon dating of deer stone art styles, the function and relationships between burial mounds, khirigsuur, deer stones, and their associated features, most of which contain cremated (datable) animal remains. These studies will help us understand Bronze and Early Iron Age world-view and ritual landscape patterns, as well as social and religious functions of deer stone monuments. 
A third goal of this research is to begin to assess Mongolia’s role in the origins of Scythian art and the hypothesis that the elaborate ‘Mongolian style’ deer stone art is an early form of Scytho-Siberian animal art. I hope to be able to test the possibility that Mongolian Bronze and Iron Age art spread eastward from the Mongolia-Sayan region into northeast Asia and the Bering Sea, as Carl Schuster and Edmund Carpenter have proposed (1951; Schuster and Carpenter 1986). Hopefully this work and related studies in East Asia will confirm why Siberia has so far failed to produce prototypes - following the Larsen-Rainey hypothesis - for the origins of early Eskimo art, whose death masks, ivory ornaments, shamanistic elements, and animal motifs seem more closely related to Mongolian and East Asian forms and art than to Siberian. 
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хойд туйлын уялдаа холбоотой асуудлыг судлах нь 
Вильяам Фицу, Туйл Судлалын 
Тѳвийн 
захирал Ундэсний Байгалын 
Тѵѵхийн 
Музей Смитсонийн Институт 
Монгол бол 
Тѳв 
Азийн бусээс археологийн хувьд бага судлагдсан газруудын нэг юм. Гэвч Монгол улс 
ѳнгѳрсѳн 
10 жилийн турш улс 
тѳрийн шалтгааны улмаас уудсэн хаагдмал 
байдлаасаа 
салж, олон улсын эрдэмтэн судлаачидтай хийх хамтын ажиллагаа нь маш тургэн хурдацтайгаар 
ѳсѳж байна. Баруун болон 
Тѳв 
Азийг холбосон Торгоны зам болон Хятадтай харьцах Монголын харилцаа нь харьцангуйгаар 
илуу 
судлагдсан болохоос биш Монгол болон, 
ѳмнѳд 
Сибирь, Зуун болон Зуун хойд Азитай соёлын 
хѳгжлѳѳрѳѳ 
хэрхэн холбогдох, хун амын шилжилт суурьшилт 
ѳрнѳх 
явц зэрэг хучин зуйлсэд Монголын эзлэх уурэг ролийн талаар судалгаа хийгдээгуй байгаа гэж хэлж болно. Орос, Солонгос, Зуун хойд Азид, Монголын хойд болон зуун хэсгийн холбоо хамаарлын талаар тодотгосон зарим нэг судалгаанууд хийгдсэн боловч археологийн 
ба 
хурээлэн буй орчны судлагааны асуултууд нь 
дѳнгѳж 
эхлэлийн тѳдий 
байгаа билээ. Америкийн Нэгдсэн Улсын Байгалын Туухийн Ундэсний Музей дэх Смитсонийн Туйл Судлалын 
Тѳв, 
Монголын Ундэсний Туухийн Музей болон Монголын Шинжлэх Ухааны Академитай хамтран хийсэн олон талт судалгаа шинжилгээний ажлын хурээнд Монголын Хойд нутгийн соёл ба 
хурээлэн буй орчны туухэн асуудлыг Сибирь, Туйлын эргэн тойрон болон Номхон далайн хойд 
хэсэгтэй 
харьцуулан, туухэн талаас нь судлаж эхэлсэн юм. Монголын хойд нутагт 2001 оноос 2004 онд хийгдсэн эрдэм шинжилгээний ажлын Уеэр судлагдсан асуудлууд, уунээс урган гарсан урьдчилсан ур дунгууд нь энэхуу илтгэлд тусгагдсан болно. 
“Буган 
чулуу хѳшѳѳ” тѳслийн 
гол зорилго нь Монголын хойд болон дорнод хэсгийн газар нутаг нь бусад бус нутгийн соёлтой уялдаа холбоотой эсэх талаар гунзгийруулэн судлах явдал 
бѳгѳѳд 
энэ асуудал 
тѳдийлѳн 
судлаачдын анхааралд 
ѳртѳхгуй 
байсаар ирсэн гэж хэлж болно. Пермафрост 
ба 
амьтны аймаг гэх мэт орчин тойрныхоо хувьд Монгол нь туйл орчмын газар нутагтай ижил 
тѳстэйгѳѳс 
гадна ан ав хийх, цаа буга маллах гэх зэрэг соёл иргэншлийнхээ хувьд ч гэсэн ойролцоо байдаг 
бѳгѳѳд 
туйл орчмын хун ард болон тэдний соёл зан заншилд Монголчуудын оруулсан хувь нэмэр чухал байсан нь 
дамжиггуй. Монголын хойд нутаг нь цаа буга гаршуулж эхэлсэн анхны голомт байсан байх магадлалтай 
тѳдийгуй 
монголын хурэл зэвсгийн Уеийн соёл иргэншил нь Скифчуудийн урлагийн гарал уусэлд чухал 
нѳлѳѳтэй 
байж зарим нэг ухагдахуун нь зуун тийш Номхон далайн хойд 
хэсэг 
руу тархсан байж болзошгуй юм. Бага хэмжээгээр судлагдаж байсан 
Хѳвсгѳл 
аймгийн Дархадын хотгор орчмын бус нутагт илуу их тулгуурлан явагдаж байгаа “Буган чулуу 
хѳшѳѳ” тѳсѳл 
нь тайга, талын 
хѳндлѳн 
гулд 
хуй 
нэгдлийн уеэс эхлэн 
ѳнѳѳг 
хуртэл амьдарч ирсэн хун ардын соёл иргэншлийн туухийг 
сѳхѳх, 
хурлийн уеийн шутлэгийн зан 
уйлтэй 
холбогдох буган чулуун 
хѳшѳѳний 
он цаг, бутэц, агуулгыг гунзгийруулэн авч узэх, Цаатангуудыг угсаатны зуй, экологийн талаар судлаж, улмаар цаг агаарын дулаарал нь тэдний амьдралын хэв 
маягт 
хэрхэн нйлййлж байгааг 
мѳн 
тодруулах зорилготой байлаа. Туунээс гадна Дархадын хотгорын бусийн цаг агаар байгал орчны туухийг судлаж, эдгээр нь соёл иргэншлийн 
хѳгжилд 
хэрхэн 
нѳлѳѳлсѳѳр ирсэнийг тодорхойлох нь 
тѳслийн 
бас нэгэн зорилго байсан юм. 
Yp 
дун: Буган чулуун 
хѳшѳѳ, 
хиригсуур 
ба 
хурэл зэвсгийн уеийн байгаль дэлхийг тахин шутэх зан уйлийн талаар 
ерѳнхий 
дугнэлт хийх нь арай л 
эрт байсан боловч зарим нэг чухал ач холбогдол 
ѳгѳхуйц 
урагштай алхамууд хийгдсэн юм. Алаг-Эрдэнэ сумын нутаг Улаан Толгойн 
ѳвѳрт 
бид нэгэн буган чулуун 
хѳшѳѳг 
(Буган 
чулуу 
4) малтах явцдаа зуун тийшээ харуулан тавьсан морины толгой, хузуу, 
дѳрвѳн 
туурай зэргийг хамт булж тахилга уйлдсэн зан уйлийг илруулэн олсон юм. Эдгээр олдворууд нь буган чулуун 
хѳшѳѳний 
эргэн тойронд буй тойрог хэлбэрийн чулуун байгууламж дотор булагдсан байх 
бѳгѳѳд морины толгойн яс болон нуурсний дээжинд хийсэн он цаг тогтоох лабораторийн судлагаагаар 
МЭѲ 
IX зууны орчимд холбогдох нь тогтоогдсон юм. 
Буган чулуу 
хѳшѳѳний 
судалгаанаас гадна 
GPS 
буюу Газарзуйн байршлын системийн зурганд оруулсан зуу зуун булш, хиригсууруудийн тусламжтайгаар хиригсуур болон хурлийн уеийн оршуулгын газрын 
ерѳнхий 
хэв зургийг гаргасан нь судалгааны ажлын нэг дэвшилттэй зуйл байсан гэж хэлж болно (Фрохлич, энэ дугаарт). 
Дархадын хотгорын баруун талд орших загас агнуураар баялаг 
Хѳгийн голын орчмоос археологийн чухал олдворууд олдсор байгаа билээ. Эдгээрийн хамгийн 
эртнийх 
нь болох 
МЭѲ 
5500 жилийн 
ѳмнѳх Хуй 
нэгдлийн уеийн жижиг суурингийн улдэгдлээс цахиур олборлож байсны ул 
мѳр 
болох ялтсан зэвдсгууд, жижиг гурвалжин узууртэй сумны зэв, зулгуурууд, нимгэн ур муутай сараачмал зураас гаргасан ваарны хагархай хэсгууд, дугуй хэлбэртэй голдоо 
нухтэй 
чулуун сувснууд олдсон юм. Эндээс жижиг голдуу суун тэжээлтэн амьтдын яснууд олдсон 
бѳгѳѳд 
ихэд шатсан байсны улмаас танихад хундрэлтэй болсон байна. Дараагийн олдвор нь МЭ 1000 оны орчим холбогдох нягт ширхэгтэй жижиг чулууг тойруулан тавьж гал тулж байсан галын ор болон бог малый яснууд, зузаан шавар сав суулганы хагархай жижиг 
хэсэг 
зэргээс бурдэж байсан. Уулын тундрын бусийн Баран голын орчмын судалгааны ур дунд Хуй нэгдлийн уеийн олдворууд олдсон боловч энэ ан авын нуга бэлчээр нутгийн археологийн баримтууд нь маш хязгаардлагдмал хэвээр улдэж байна. 
Скифчуудийн урлагийн бутээлийн гарал уусэлд Монголчуудын хувь нэмрээ оруулсаныг баллах судалгаа 
ба 
Жакобсон (1993) болон бусад судлаачдын Монголын буган чулуун дээрх урлагийн бутээл нь Скиф-Сибирийн амьтан дурслэлийн урлагийн 
эртний тѳрѳл 
зуйл болох тухай онолууд нь Улаан Толгойн МЭѲ 
3000 жилийн тэртээх уед холбогдох буган чулуун 
хѳшѳѳний 
судалгаагаар урагшилах боломжийг олгож байгаа юм. Эдгээр 
хѳшѳѳ 
чулуун дээрх сийлбэр буюу уунтэй ижил 
тѳстэй 
урлаг нь Монгол-Саянаас зуун тийш тархаж Зуун болон Зуун хойд Азиар 
дамжин 
Берингийн тэнгист хурсэн байж болзох талаар Карл Шустерийн (1951) анхны дэвшуулсэн онолыг ургэлжлуулэн судлан узэх боломжтой болох нь энэ олдсон олдвороос харагдаж байна. Хэрвээ бид уунийг 
лавшруулан судлаж чадах юм бол Сибирийн 
эртний 
Эскимосчуудийн урлаг нь ууний дотор ухсэн хуний нуурний баг, зааны ясан гоёл чимэглэл, 
бѳѳгийн хэрэгсэлууд, амьтантай холбоотой зан уйлууд гэх зэрэг нь яагаад Сибирийн урлаг соёлтой холбогдохоосоо 
илуу 
Монгол болон Зуун Азитай 
илуу 
ойр холбоотой байгаа нь улмаар 
Larsen-Rainey
-гийн харилцан хамаарлын таамаглал батлагдахгуй байсан шалтгаанд хариулт 
ѳгѳх 
боломжтой. 
Geographer Oi. Sukhbaatar, Director of the Mongolia Reindeer Foundation, riding a reindeer out of the West Taiga hills, (photo: Fitzhugh) 
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Even though it is traditionally known that Mongolians count sheep, goat, horse, cow and camel as their five major herding animals, reindeer husbandry has been the sixth animal herded for over a thousand years. Every Mongolian knows that reindeer live in Hovsgol province, specifically in the northern Hovsgol areas of Ulaan uul, Renchinlhumbe and Tsagaannuur. Beginning in 1985, there were efforts to relocate the reindeer in the Tsagaannuur area to make reindeer herding more viable; however, the reindeer herders continued to possess reindeer in the border areas of Ulaan uul and Renchinlhumbe, the neighboring administrative units. 
The word “reindeer” is 
tsaa buga
 in the Mongolian language, which is a shortened version of a longer term meaning “white deer.” Thirty to forty percent of the reindeer are white-colored and almost all of the animal’s rear parts are white/gray-colored. Therefore, earlier Mongolians used to call the reindeer “white deer” 
(tsagaan buga),
 and throughout history the shorter version became 
tsaa buga
 in Mongolian. Moreover, the reindeer herders are called “Reindeer people” or 
Tsaatan
 in Mongolian. 
I believe that the forest and taiga regions in northern Mongolia are the original steppe areas where mankind started breeding and pasturing reindeer. Of the four families of reindeer in the world, the Mongolian and Tuva reindeer are the largest. The average height of an adult reindeer in Mongolia is 110-125 centimeters and its average weight is 120-220 kilograms. Thus, while in most countries the herders harness several reindeer together as one, Mongolian and Tuva herders saddle reindeer just like they saddle horses. Also, their use of reindeer is similar to practices used for riding and burdening oxen, horses, and elephants. Mongolian reindeer have an ability to travel 40 km per day carrying 60-120 kg loads through the uneven rocky road in the mountain forest 
{taiga)
 areas. Because the reindeer’s walk is light and easy, the long journey does not tire riders as much as horseback riding does. Reindeer riding is the most convenient means of transportation around the forest area because reindeer are capable of enduring hardship in the mountains, such as not getting stuck in the mud and not slipping on rocks. These features result from a combination of the animal’s innate abilities and long-term training. In Mongolia, the reindeer herders have, over many years, simplified the work of herding reindeer. It has been said that when more 
herders practice raising livestock, the process becomes easier and the animals get larger. 
Other evidence that supports our opinion has been found in some archaeological sites. Soviet scientists published an article showing images of reindeer at a rock art site found in Tuva, located close to the Mongolian border, which became a part of Soviet Union in 1944. A similar reindeer rock art site was also found near the Zuun turag Mountain’s Har Nart Rock in Sagil, Uvs Province, in Mongolia. In June 1968, our group, guided by a skilled cattle breeder, Buyanjargal, and other local people, took a trip to Tsagaan Otog Valley near the Har Nart Rock and discovered the rock art displaying a reindeer herder with a long hunting spear (Figure 2.1). 
Tsagaan Otog Valley is a sheltered place protected against bad weather, and there are, as a consequence, rocks with rock art drawings of wild goat, deer, wolf, and hunters with bows and arrows (one of them shows a male hunter with spread legs). Looking at the three different hunters (one is on foot, another is riding a horse, and the last one rides a reindeer), we know that the rock art dates after the Paleolithic period because the hunters were riding the horse and reindeer without saddles. Also, wild goats, reindeer and hunters were described as indicating the importance of male dominance. Possibly, the rock art was done during the end of the spring and beginning of the summer season because the 
eter
, the Mongolian name for a male reindeer, had fewer and shorter branches (three branches) of horns and also a large fat chest. 
These rock art sites demonstrate that hunters of that time were very organized and hunted in groups with horses, reindeer, and dogs due to the difficulties of hunting wolf, wild goat, and deer in the rocky mountain area. Observing the reindeer 
{eter)
 rider, seeing him without a hat and the recognizing the reindeer’s short horns, it is possible that hunters choose the beginning of the summer season for a special purpose, for this is the time when newborn wild animals are still young and are in collective groups. The hunting spear is estimated is estimated to have been 3.5-4 meters long by comparing it to the hunter who was holding it. The hunter had tied three different ribbons (not laces) around the pointed area at the middle and the end of the spear. These ribbons may be related to either shamanism or hunting practice. The middle ribbon was drawn very close to the reindeer’s mouth and it was hard to tell if it was one of the ribbons or was tired to the reindeer’s tongue. Typically, when reindeer get overheated and sweaty during a ride they walk with their mouth wide open, tongue hanging out, and pant. 
The Tsagaan Otog Valley rock art suggests that reindeer breeding and riding began in Mongolia around 4000 years ago. In addition, there are some deer rock art sites found in Tagna, the rock mountain area between Buhmoron River and Uvs Lake in the western part of Mongolia. In some depictions at these sites it is difficult to tell whether an animal shown 
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        Figure 2.1. Rock art displaying a reindeer herder with a long hunting spear. 
is a deer or a reindeer. There is, in addition, another deer rock art site found in Shovgor Zaraa Rock of the Buregkhangai unit in Bulgan province in the central part of Mongolia that might illustrate reindeer. Moreover, we have heard from some local elder cattle breeders that there is rock art of a man with a deer on a tether that is found in Hanbogd, Omnogobi province near Mongolia’s border with China. Around 1980 we tried but failed to find that rock. The local cattle breeders were certain of its existence and criticized our inability to find the site. If this rock art is ever found, it would provide sufficient evidence from Mongolian archeology to prove that ancient Mongolians used to breed not only reindeer but also deer. There is also a rumor about rock art depicting a man with a tethered deer in another region, the mountains of Baga Bogd and Arts Bogd, in Uvurkhangai province in central Mongolia. 
The rock art site at Tsagaan Otog Valley provides archaeological evidence that Mongolian reindeer herders began breeding, riding, and using reindeer some 4000 years ago. Additionally, it holds an important place as one form of the ancient heritage of the Tsaatan people’s art and culture. 
History evidence from old scripts documents that Mongolians have bred and herded reindeer for about 1000 years. Persian historian Rashid-ad-din, who was the prime minister of Persia at the time, mentioned Mongolian herders with reindeer living in the northern Mongolian mountain area in his book, 
Chronicle Sudra.
 As he said, the mountain forest population herd reindeer, ski, and hunt; yet, they do not breed sheep and goats. He also mentioned that they used to frighten their daughters by threatening to marry them to sheep herders. Reindeer are the cleanest and most odorless animal among the domesticated animals; so, it is reasonable that they tried to scare their daughters by threatening to marry them to a herder who stinks like sheep. Reindeer herders still use a short and wide ski called 
u
khaag
n
 in the present days. The 
khaag
 is covered with horse fur wrapped it so that the hair angles back against the snow, making it easier for the skier to walk uphill while permitting one to slide downhill. The 
khaag
 not only represents the reindeer herder’s ancient culture and tradition, but also it is also an important game and hunting tool. The short length of the 
khaag
 allows the skier to easily ski on uneven and bumpy trails. Also it is a very handy tool for hunting because a hunter can slide down quickly from high places, and the tip of the ski is unbreakable. Moreover, its horse fur cover helps the hunter to get close to a wild animal without making noise. 
Logically, it is probable that throughout history, residents of the southern part of the mountain forest region adopted cattle breeding from their herder neighbors of the steppe. Reindeer, as a kind of deer, is the most common form of domesticated animal found in the forest mountain zone; therefore, after domestication the practice of breeding and herding reindeer would have quickly spread to the residents of the central and northern parts of the mountain zone. From the 17
th
 to 19
th
 centuries, several hundred reindeer were counted as property of the Darkhad and Uriankhai during the cattle population census in the Bogd Shavi recording. Until 1930, Darkhat’s wealthy herders had a large number of reindeer, which they used for herding, hunting, and transportation. They used to buy wheat, cotton, and other goods from the towns of Hanh and Hatgal and carry them to Bus River during 
the winter bazaars. They sold goods to the hunters and purchased fur, musk-oil, bile of bear, reindeer horn, and herbs from Tuvan and Uriankhai people to re-sell to Russian and Chinese companies in Hatgal and Hanh. This business proved to be very successful; therefore, they took a good care of their reindeer. 
Some Mongolians have continued to practice the tradition of breeding and herding reindeer up to the present time. In the 1950s, when reindeer herders moved back from Tuva to Mongolia after Tuva became part of the former Soviet Union, they left most of their reindeer back in Tuva and lost some of them. For that reason, there were approximately only 400 reindeer in Mongolia in that time. Beginning in the 1960s the Mongolian government sought to encourage the growth of the reindeer population, and through their efforts the popular grew to approximately 2280 reindeer as of the winter of 1975-1976. In other words, compared to 1956, the reindeer population grew five-fold. 3000 to 4000 years ago, the reindeer herding territory was much wider, including the northern parts of the present Uvs, Zavkhan, and Hovsgol provinces in Mongolia. But, from that time forward, this habitat shrank due to the expansion of territory used by cattle herders. Currently, there is less than 6000 square km of territory left in northwest Hovsgol province for reindeer herders. For example, in 1970 there were approximately slightly more than 1000 reindeer in the north Bayanzurkh and west Ulaan-Uul parts of Hovsgol province; but today, the reindeer herding territory has been reduced by 60-80 km at its southern edge. Unfortunately, the number of reindeer has decreased rapidly since 1990, and as of 1997 there were approximately only 500 reindeer remaining. The Tsaa Buga Foundation (Reindeer Foundation) and the Tsaatan association (Reindeer Herders’ Association) have put great effort into decreasing the mortality rate of reindeer and increasing the growth of the reindeer herds. They have helped reindeer herders by providing food supplies, clothing, and medicine as humanitarian aid. Furthermore, they have achieved a decrease in the mortality rate such that the reindeer population has increased to 650, thanks primarily to medical programs treating reindeer diseases. 
Despite these gains, the reindeer population remains very low and subject to catastrophe. Historically, Mongolia has been a territory where mankind started breeding reindeer and was the place where many nations and tribes, particularly those residing in cold and harsh winter climates, were saved from hunger. Therefore, like recent generations of this land, it is our responsibility, duty, and honor to save the endangered species of reindeer and to help increase its population. If we pay more attention to this work we will attract the interest of scientists, researchers, and humanitarian workers from the rest of the world who will come and help us fulfill this goal. 
Монголын Цаатаны урлагийн 
эртний 
нэгэн бутээл 
Профессор Ой. Сухбаатар 
Чингэс Хаан дээд сургуулийн дэд захирал 
Монголчууд 
уламжлалт 
таван хошуу мал гэж ярьж хэвшсэн хэдий ч хэдэн мянган жилийн 
ѳмнѳѳс 
зургаа дахь 
тѳрлийн 
мал буюу цаа бугыг бэлчээрийн аргаар малласаар иржээ. 
Ѳнѳѳгийн Хѳвсгѳл 
аймгийн хойд 
хэсэгт 
Улаан-Уул, Ренчинлхумбэ, Цагааннуур сумын нутагт цаа буга байдаг тухай монголчууд хэн хунгуй мэднэ. 1985 оноос 
Хѳвсгѳлийн 
цаа бугыг шинээр байгуулсан Цагааннуур сумын нутагт 
бѳѳндуу 
байршуулсан хэдий ч цаатан ардууд зэргэлдээх УлаанУул, Ренчинлхумбэ сумдын зах залгаа газраар куудэллэх явдал хэвээр байна. 
Дэлхийд байгаа 
дѳрвѳн тѳрлийн 
цаа бугын уулдрээс Монгол, Тувагийн цаа буга биеэр хамгийн том нь юм. Монголын нас гуйцсэн цаа буга сэрвээгээрээ 110-аас 125 см 
ѳндѳр, 
120-оос 220 кг хуртэл 
жин 
татдаг. Иймээс дэлхийн бусад орны цаатангууд цаа бугыг хэд хэдээр нь чарганд хослон 
хѳллѳж, 
уналганд ашигладаг бол Монгол, Тувад цаа бугыг морь адил эмээллэн унаж уналганд хэрэглэнэ, ухэр, морь, заан мэт бас нуруу ачна. Цаа буга 60-аас 120 кг ачаа ачуулууад уул тайгын бартаат замаар нэг 
ѳдѳртѳѳ 
40 км хуртэл явж чадна. Цаа бугыг унаж явахад явдал нь 
зѳѳлѳн 
учраас хумуус морь унасан шиг ядардаггуй. Намганд шигдэж, асга хаданд халтирдаггуй учраас ой тайгын бартаат замд хамгийн тохиромжтой унаа юм. Энэ нь 
эрт 
гаршуулж, уналга эдэлгээнд оруулсны ур дагавар юм. Монголд цаа буга маллах уйл ажиллагаа хамгийн энгийн, харьцангуй 
хѳнгѳн 
хялбар байдгаас узвэл энэ нь олон мянган жилийн маллагааны явцад боловсрон энгийн болж хувирсан арга ажиллагаа юм. Малыг маллаж эдлэх тусам бие нь томорч, маллагаа нь энгийн болдог зуй тогтолтой билээ 
Бидний дугнэлтийг баллах бас нэг нотолгоо бол археологийн дурсгалууд юм. 1944 онд Орост нэгдэн орсон Тувагийн нутагт, манай улсын хилийн ойролцоо цаа буга сийлж зурсан хэд хэдэн хадны зургийг ОХУ-ын судлаачид олж узээд хэвлэлд нийтлуулсэн байдаг. Манай улсын нутагт гэхэд Уве аймгийн Сагил сумын хойд хэсэгт Зуун тураг уулын Хар нартын байц цохионы 
ѳвѳрт орших Цагаан 
ѳтѳг 
хэмээх богино аманд бид 1968 оны 
6-р 
сард 
хѳдѳлмѳрийн баатар Буянжаргал нарын зэрэг нутгийн хумуусээр газарчлуулан бух цаа буга унаж, урт жад бариад анд явж буй хуний зургийг олж узсэн билээ. Энэ зурагт цѳѳвтѳр 
(гурван) салаатай, богинохон эвэртэй, хэнхдэгийн харвин ихтэй этэр (бух цаа буга гэж 
ойлгоно 
уу) зурсныг узвэл хаврын суулч, зуны эхэн уеийн этэр бололтой. Этэр 
хѳлѳглѳгч 
нь хормойтой дээл 
маягийн 
хувцаетай зурагдеан нь сонин байлаа. Тэр анчин жадаа хоёр гараараа барьсан, этэр нь жолоо цулбуургуй мэт зурагдеаныг узвэл ороо морийг дагадаг уургын морь мэт, ангаа дагаж давхидаг сурмаг этэр байв уу? Этэр 
хѳлѳглѳгчийн 
барьсан жадны арын узуур махир байгаа нь амьтан булеэн жадаа алдахгуй байх, жадлагдеан амьтнаас 
чирэгдэхэд зориулагдсан нь тодорхой байна. 
Цагаан 
ѳтѳгийн 
хаднаа дурслэгдсэн зургаас узвэл Монголд цаа буга хѳлѳглѳх 
явдал дор хаяж 4000 жилийн 
ѳмнѳ 
хэвшмэл болсон байна. Уве нуураас 
Бѳхмѳрѳн 
голын хооронд орших уул хаданд (Тагнын салбар) бугын зураг сийлэгдсэн нь олон байхын зэрэгцээ буга, цаа буга хоёрын алии болохыг тодорхойлоход эргэлзээтэй бугын хэд хэдэн дуре бий. 
Бичиг сударт ч гэсэн Монголд 1000 шахам жилийн 
ѳмнѳ 
цаа буга маллаж байсан тухай мэдээ бий. Персийн туухч Рашид-ад-диний (Тухайн уедээ Ил хаант улсын 
ерѳнхий 
сайд байсан) “Судрын чуулган’Чд (Он дарааллын ойллого) 
Монголын умард нутгийн ойт уулсаар цаа буга маллаж, хонь ямаа малладаггуй, цана 
хѳлѳглѳж, 
ан хийж аж 
тѳрдѳг 
иргэд охиноо талын хоньчин эрд богтолж 
ѳгнѳ 
гэж айлгадаг байсан тухай бичсэн байдаг зэргээс узэхэд 
эртний уламжлалтай 
байсан нь мэдэгдэж байна. 
Ushkiin Uver ‘singing shaman ’deer stone near Muren. (photo: Fitzhugh) 
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In traveling throughout Mongolian steppe, one soon becomes aware of the beautiful art found on the region’s deer stone monuments. These monuments, which feature deerfigured art, are known as ‘deer stones’ in Mongolian archaeological books and research studies. The largest concentration of deer stones occurs in the Asian and European steppe zone, where approximately 700 have been found associated with historically unique archaeological sites dating to the Bronze and Early Iron Ages dating from 2000 BC to 700300 BC. Archaeologists have been researching deer stones for more than a hundred years. In Mongolia, the Lake Baikal area, and the Sayan Altai and Altai Mountain regions, there are 550,20,20, and 60 deer stones respectively. Moreover, there are another 20 deer stones in Kazakstan and the Middle East (Samashyev 1992) and 10 in the far west, specifically in the Ukraine and parts of the Russian Federation, including the provinces of Orenburg and Kavkasia, and near the Elba River (Mongolian History 2003). 
There are different viewpoints about the origins of deer stone art. According to H.L. Chlyenova, the artistic deer image originated from the Sak tribe and its branches (Chlyenova 1962). Volkov believes that some of the methods of crafting deer stone art are closely related to Scythians (Volkov 1967), whereas D. Tseveendorj regards deer stone art as having originated in Mongolia during the Bronze Age and spread thereafter to Tuva and the Baikal area (Tseveendorj 1979). D.G. Savinov (1994) and M.H. Mannai-Ool (1970) have also researched deer stone art and have expressed other conclusions. 
The purpose of this article is not to discuss the various opinions held by the above scientists, but rather to propose some new ideas about understanding some aspects of deer stone art. The deer stone is a specially-decorated and vertically-aligned rectangular shaped rock whose surface is divided into three parts. On opposite sites at the top of most stones one usually finds a carving showing one or two large and one or more smaller round rings, beneath which are shown smaller geometric forms. Between these small uppermost carvings and the usually cross-hatched lower border band there are pecked engravings of one or more beautifully illustrated deer, or, occasionally, some other figures like horses, leopards, wild goats, men, fish, or pigs. These other animals may appear with or without the image of a deer. Additionally, a number of different weapons and tools are shown hanging from a broad border band or belt, and nearby carved bows and arrows and other motifs such as 
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        Figure 3.1. Pazyryk mummy tatoo decoration (after Figure 3.2. Typical deer images Rudenko). on a deer stone fragment. 
a chevron or ‘hard palate-shaped pentagonal figure’ may be illustrated. Some deer stones have no animal figures and display only border lines and weapons. 
It is clear from the distribution and geographic locations of deer stone sites that this art has been created by nomadic peoples. But it is interesting and significant to understand the spirit of its creation. Researchers have many different ideas about why deer and other objects were illustrated on deer stones. To take a specific example, it is noted on page 120 of the first of the five-volume 
History of Mongolia
 (2003) that “Deer are largely concentrated and found throughout the Central Asian regions and their fur, meat, and horns are traditionally used. Also, deer do not harm human beings. Therefore, it has been an honorable and symbolic animal for a long period of time.” On the other hand, as said by researcher S. Dulam, “While ancient inhabitants used to believe in their family representative (symbolic object or totem) as their origin, they also believed that the deer was the symbol or spirit of their creator. In other words, the image of the deer on the stone is related to ancient belief that human beings originated as deer” (Dulam 1989). 
Furthermore, American scientist William Fitzhugh speaks about the developments in deer stone rock art research as expanding our knowledge of human face art and early Asian and some European mask-making traditions. Images in deer stones may indicate a long tradition of protective body ritual and decoration related to tatoo use and shamanism. Overall, he supposes that the deer stone monuments represent a spiritualized human body (Fitzhugh 2002). 
In order to understand the human spiritual belief regarding deer it is necessary to consider the religious convictions of people of that time. It is likely that ancient human beings had very simple explanations for natural phenomenon and reacted to unfamiliar creatures with surprise and fear and even regarded some beings as superior to them. Researchers have suggested a link between deer stones and shamanism and the beginning of religious faith dating to 700 BC (Purev 1999:19). Consequently, it is logical to understand their intelligence and religious ideas by researching shamanism. Clearly, in a corresponding manner, contemporary traditional knowledge can be of assistance as well. 
Figure 3.3. The handle of a shaman drum on display at the National Museum of Mongolian FIistory. 
Figure 3.4. The interior of the NMMH shaman drum. 
I would like to briefly describe shamanistic spirituality as it relates to deer. First of all, one of the main items of shamanic paraphernalia is the 
ongodiin unaa hengereg -
 the spirit receiving drum - which is made of deer hide (Jamyan 1998:3 k). A ritual hymn to make the spirit lively is: “
Guiding our life and happiness; a young deer is just coming by...." After singing and performing a particular ritual ceremony, the shaman takes off his coat, puts on his shaman attire and starts evoking the spirit. In this manner, the shaman’s steed, the female deer (
sogoo
 in Mongolian), comes to life and says things like, “In separating from its own herd (family), the female deer transformed itself in order to bring success to the conqueror,” and “it leaps into the sky through the power of the chosen hero” (Jamyan 1998:33-34). The idea of this extraordinary and mysterious deer deserves special attention with regard to deer stone imagery. 
Likewise, O. Purev, a Mongolian researcher of shamanism, believes that “for a long time, shamans of Mongolian tribes and ethnic groups considered the female deer as heavenly steeds” and identified them with their shamanic paraphernalia and implements. One might therefore expect to find some correspondence between the role of deer in Mongolian shamanism and on deer stones. From our point of view, the practice of shamanism, tattoos on the frozen man from Pazyryk (Figure 3.1), and the deer image on deer stones (Figure 3.2) might be similar and may relate to deer as magical-fantastic stallions that lead dead people’s souls to heaven, the “dark space.” 
Another interesting image illustrated on deer stones is the ‘palate-shaped pentagonal figure’ as conventionally described by researchers. A number of scientists have researched this figure and proposed various ideas. For example, V. V. Volkov and Novgorodova consider 
this pentagonal figure as an armor shield or something similar to a human chest skeleton found in shaman’s ritual clothing (Volkov 2002; Novgorodova 1975). D. Tseveendoij and D. Erdenebaatar have expressed similar opinions, regarding it as representing an armor shield (Tseveendorj 1976; Erdenebaatar 2000), whereas M. H. Mannai-Od sees similarity to the image of a wooden house found in the Boyarskii Rock art site (Mannai-Ool 1970). D. G. Savinov agrees with the idea of a shield but believes new research may suggest alternative interpretations. For instance, he supposes it could be some kind of ‘container’ for the dead to inhabit during the transition before becoming re-animated again (Savinov 1994). 
This image has been in dispute among researchers and scientists for a long time but heretofore has not been interpreted with respect to traditional shamanistic practices and implements. It struck us that this palate figure was very similar to a similar design on the grip of the shaman’s drum as seen by its image and symbolic concept. According to shamanistic belief, human or animal body parts including a “main spine, four 
tsol (consisting of the liver, stomach, heart and kidney), 10 joints, and 80 vessels” and objects symbolizing the Four Elements were commonly embodied in the shaman’s drum (Purev 1999:250-251). In view of this ritual, there has been the tradition to carve pentagonal palate designs on shaman drum beaters to represent a spiritual steed’s spine and ribs. Another piece of evidence supporting our explanation is the illustration of animal spines and similar figures found on the handle of a shaman’s drum on display at the National Museum of Mongolian History (Figure 3.3 and 3.4). Furthermore, during the 2004 expedition of the Mongolian-American Joint Deer Stone Project 2004, we recovered several old implements of shamanic paraphernalia which had been defaced and rusted by nature on Angarkhai Mountain near the town of Sumber in Arbulag (Figure 1.28). These shamanic belongings have been preserved and are now displayed at the National Museum of Mongolian History. Among these implements is a drum handle that displays the palate design. A similar design is also carved into the a drum beater recovered at the same site (Figure 3.5). Apparently the custom of illustrating the palate design on the inner part of the drum is a common and long-standing tradition in Mongolian shamanism. 
Additional facts supporting this idea may be seen in a wooden shamanic implement in the state museum of Bayan-Ulgii province that carries this design. This image is quite comparable to the image found on deer stones (Figure 3.6). One of the traditional ritual ceremonies practiced by shamans is to transform a dead shaman’s drum into a spirit drum 
Figure 3.5 The drum handle and drum heater of the Angarkhai Hill shaman drum. 
Figure 3.6 Shamanic figure from Bayan Figure 3
.7 
Palate-shaped pentagonal 
Ulgii. figure. 
by cutting the drum’s crosspieces (handles). The cut drum is commonly buried with a dead shaman so that he or she would not be carried to hell (Purev 1999:326). 
Thus, we suppose it is no coincidence that the ‘palate-shaped pentagonal figure’ (Figure 3.7) on deer stones and the images on shaman drum handles, beaters, and other implements are so similar to each other. From this point of view, we suggest that the pentagon figure on deer stones is neither a shield nor a skeleton; instead, it is the general image of a spine representing a generalized animal body. In other words, this image is closely related to the ritual of a dead person’s next life and its soul and spirit. It is interesting to note that there are similar portrayals in ornaments commonly called “
unjlaga
” (dangler) by researchers. These ornaments are from Bronze Age archaeological sites and are mostly found in Mongolia and elsewhere in the Euro-Asian region. Hence with future study we may find new ways of interpreting and understanding deer stone art and ritual with better knowledge of Mongolian shamanism and its symbolism and paraphernalia. 
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^hamamstic H lements 
Буган чулуун 
хѳшѳѳ 
тууний зарим дурслэлийн тухай 
Ж. Баярсайхан MYTM
-н э/ш-ний ажилтан 
Монгол орны хурэл болон 
тѳмѳр 
зэвсгийн туруу У
е
Д холбогдох томоохон дурсгалын 
нэг бол буган чулуун 
хѳшѳѳ 
юм. Буган чулуун 
хѳшѳѳ 
нь тархалт, газар нутгийн байршил дурелэл зэргээрээ нуудэлчдийн дурегал гэдэг нь маргаангуй бѳгѳѳд 
харин тууний утга учир, бутээлчдийн оюун сэтгэлгээний ундэе нь олон тооны 
судлаачдын сонирхлыг татсаар байна. 
Энэхуу 
ѳгуулэлд 
бид буган чулуун 
хѳшѳѳ 
туунд дурелзгдеэн буга болон бусад дурслэлуудийн учир холбогдлын тухай зарим нэг таамаглал дэвшуулэхийг зорьсон юм. Ялангуяа судлаачдын “тагнай хээтэй таван талт дуре” хэмээн нэрлэж заншеан дурсийг монголын 
уламжлалт бѳѳ мѳргѳлийн 
баримтанд тулгуурлан 
тайлбарлахыг 
хичээлээ. Энэ дурслэлийг судлаачид бамбай, байшин сууц, сунс орших сав гэх мэтчилэн олон янзаар зохих баримтанд тулгуурлан тайлбарласан 
билээ. Харин бидний дэвшуулж буй саналын гол 
цѳм 
нь 
бѳѳгийн хэнгэрэгний бариул, хэнгэрэгний ташуур, 
бѳѳгийн онго, 
дээл зэрэг эд хэрэглэл дээр дурелзгдеэн тагнай хээ болон буган чулуун хйшййн дээрх тагнай хээт дурений хувьд утга зан уйлийн холбоо байж болох ундэслэл байгаад оршиж байна. 
Бѳѳгийн 
тамлагын угэнд “Ижил сургээсээ салж, баатар хуний хэрэг бутээхээр дуре хувилсан”, “Хувь ихтэй баатарын хучээр агаарт дэгдеэн” ер бусын, бодит бус бугын тухай санаа гарч байгаа нь бидний сонирхолыг татсан бѳгѳѳд 
уунээс ундэслэн монголын 
бѳѳ мѳргѳл 
дэхь буга, буган чулуун 
хѳшѳѳн дэх буга хоёрыг ямар нэг хэмжээгээр холбож узэж болмоор байна. 
Бидний узэж буйгаар 
бѳѳ мѳргѳл, 
Пазирыкын муми, буган чулуун 
хѳшѳѳн дэх буга дурслэлийн туухэн гарал нэг байж болох юм. Энэ нь бугыг дурслэгчид тухайн амьтныг талийгаачдын сунсийг тэнгэрт (харанхуйн оронд) хургэгч шидэт унаа хэлэг хэмээн уздэг 
тѳеѳѳлѳлтэй 
холбогдож болох юм. 
Буган чулуун 
хѳшѳѳн 
дэх 
ѳѳр 
нэг сонирхолтой дурслэл бол судлаачдын нэрлэдэгээр «тагнай хээтэй таван талт дуре» юм. 
Бѳѳгийн 
шашинд аливаа адгуусан амьтан хийгээд хуний биеийг “гол нуруу, 
дѳрвѳн 
цул, 10 заадас, 80 судас...” аар холбогдож бутеэн гэж уздэг 
бѳгѳѳд энэхуу 
дѳрвѳн 
зуйлээ 
тѳлѳѳл
уулеэн зуйлсийг 
бѳѳгийн 
хэнгэрэгэнд оруулж хийсэн байдаг. Энэ ёсны дагуу хэнгэрэгний бариулан дээр онгодын унаа болгож буй амьтны нуруу хавирганы 
ясыг тѳѳлѳѳлуулэн 
тагнай хээг сийлж, зурж дуреэлдэг байсан 
уламжлал 
байна. 
Мѳн 
Монгол, Тува 
бѳѳгийн 
хувцеан дээр лус, савдагийн орныг эзлуулэн хуний араг яс оёдог явдлыг тухайн 
бѳѳг 
галын дунд ч, тэнгэрт ч, лус савдагийн орноор ч 
чѳлѳтэй 
аялан явагч хэмээн хийсвэрлэн 
тѳеѳѳленийх хэмээн уздэг. 
Иймээс буган чулуун 
хѳшѳѳн 
дэх “тагнай хээтэй таван 
ѳнцѳгт 
дуре” нь дээр дурдсан тагнай хээт эд 
ѳлгийн 
зуйлстэй маш ойр 
тѳеѳѳтэй 
байгаа нь санаандгуй хэрэг биш болов уу гэж узэж байна. Уунээс узэхэд буган чулуун 
хѳшѳѳн 
дэх “таван 
ѳнцѳгт 
дуре” нь хун болон амьтны биеийг 
ерѳнхийлѳн 
нэгтгэж 
тѳлѳѳлдѳг тодорхой утга агуулгатай дурслэл байж болох юм гэсэн саналтай байна. 
Ѳѳрѳѳр хэлбэл талийгаачийн хойд нас, сунс сулдтэй холбоотой зан уйлийн шинжтэй дурслэл хэмээн узэж болмоор байна. 
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T. Sanjmyatav 
Center for the Study of Chinggis Khaan Ulaanbaatar, Mongolia 
There are approximately twenty red-paint rock art sites known from the mountains of Mongolia, eight of which are in Hovsgol province. These rock art sites are differentiated from the other rock art sites in other provinces by their stylistics, image, and color. We would like to share our ideas and assumptions about these sites with other researchers and specialists. 
Tolijgii Boom Rock 
Tolijgii Boom Rock is located on the left bank of the Khug River, 3km east of Soyo and 40km west of the town Ulaan Uul in Hovsgol aimag. Ancient artists created this red-painted rock art portraying water birds (special spirit-helpers of North Asian shamans), wild animals, cattle, men in square fences, and other round symbols. From the archaeologists’ point of view, these rock art sites correspond to the Late Bronze Age (Gochoo and Dorjsuren 1957; Dorj 1963). 
In 2002 our Mongolian and American research team made a detailed analysis of this site (Figure 4.1). It is placed in a rectangular area of a rock cliff face ahd has dimensions of 8.5m by 3.8m. The images illustrate a water bird, a human figure, and various signs inside a square fence, as well as a tribal symbolic motif, a deer, a horse, and a horse carriage. Some of the most archaeologically significant images have been vandalized and destroyed in recent years. One part of the image depicts a flying water bird (Figure 4.2) together with a number of dots on the right hand side of a square fence and two men with spread legs and arms. There are 64 dots arranged in geometrically order in another square fence with a man positioned on one side of the fence (Figure 4.4). In the middle of the rock face there exists a square fence containing a man inside a square of signs (Figure 4.3). This type of style representing men as dots is similar to the art style of the Stone Age. 
The most interesting part of this painting is a carriage (too defaced and faint to be photographed), which was located in a 70 cm by 20 cm rectangular area and shows two wheels with 6 sectors each. The diameter of the wheels is 9 cm or 8 cm and the length of the axis was 8 cm. There are two horses and a man with wild animals on both sides of this carriage, but the image of the animals has been defaced. This is the first instance in Mongolia showing a red-painted carriage, making it especially significant. Sites with dark 
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Fig. 4.1. Tolijgii Boom rock art site near Soy 
о 
in 2002. View to west. 
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        Fig. 4.2. Tolijgii Boom site with defaced panel showing water bird. 
Fig. 4.3. Tolijgii Boom site showing defaced panel with a human inside afield of dots. 
Fig. 4.4. Tolijgii Boom site showing a person outside a field of dots. 
red images of men and deer are of interest because of their primitive images and early date, corresponding to the Neolithic and Bronze Age. 
The historical acts, depictions, and periods represented by these paintings express the following points. First, it specifies family lifestyle in which humans designated a water bird as the symbol of their family totem and their territory’s Bronze Age boundary. Second, it indicates that the economy included hunting and cattle breeding and the use of carriages. Third, the art shows evidence of a long tradition of recording family-related activities through different colors and shades. For example, the painting of the doublewheeled carriage corresponds to 800-600 B.C., whereas the painting of the water bird and the dots representing men and animals in the square fence corresponds to the Bronze Age. And we presume that the method and style of the painting of the men with deer relates to the Neolithic (Sanjmyatav 2003). 
Bichigt Bulag 
According to the archaeologists E.A. Novgorodova and Sanjmyatav, the red-painted art sites depicting wild animals, cattle, men, and numerous dots in square fences found on the left side of Delger Lake 45km northwest of the town of Bayanzurkh correspond to Bronze Age (Novgorodova 1984; Sanjmyatav 1993). 
Studying the content and structure of the art leads us to the following conclusions. First, the depiction of a man and numerous doted signs inside a square fence illustrates the movement and settlement of a family group. On the right side of the image there is a figure of a water bird together with large and small circles. This demonstrates a small family separating from a larger family group and living as neighbors. Second, the depiction of two long lines connected together with one vertical line, of people leading and riding horses, and of three individuals holding their hands indicates that cattle breeding was being practiced. 
Third, the sketch of hunters shooting wild goats and other animals with arrows confirms that hunting played a supporting role in the family economy (Figure 4.5). 
There are two different panels painted in a rectangular space 60cm by 50cm, located near the right edge of a high rocky mountain 200m northeast of Bichigt Bulag. In the first panel there are seven rows with 49 dots positioned in a square fence area, which has a dimension of 22cm by 21 cm. Two people are placed inside the fence. The second square fence has the dimension of 21 cm by 21 cm and contains 7 rows of 65 dots and includes one person at the edge of the fence. Also, two people and one flying water bird are depicted on the right side of the fence. The method and style corresponds to 2000 B.P. 
Figure 4.5. Bichigt Bulag. 
Narangiin Bulag 
There is another red-paint rock art site on the edge of Narangiin Bulag (Sun Creek), located on the eastern side of Delger Lake 25km southwest of the town of Bayanzurkh. 
This site occupies a rectangular panel of 80cm by 34cm. 
Its faded red paint depicts 7 rows and 10-12 columns of 76 dots in one square fenced area measuring 34cm by 26cm (Sanjmyatav 1993). Above this fence are 11 lines having lengths of 3cm, and 5 people, some of whom are standing on these lines. Several people are seen holding hands above and below the fence (Figure 4.6). This depicts the movement of a small family unit separating from the main family and dates to the Bronze Age. 
Teeliin River Cave 
Teeliin River Cave is located 30km northwest of the town New Ider in Hovsgol province. The cave entrance is crooked and vertically rectangular in shape with a width of 2.5m and gets narrower as one proceeds inside. The middle of the cave has dimensions of 1.5m wide and 1.25m height. The dark red-painted art location was created on the right side of the cave wall. The art illustrates different human body shapes and their physical activities using three different colors: dark red, black, and faded orange. It differs from other art sites in not displaying wild animals and cattle. 
The red-painted depiction of a human in the middle of the panel is the most common subject of events shown. 80cm above ground level several human figures with pointed hats on their heads are depicted with cross marks (X). The human figures have thin necks and short backs and are seen with long fingers and raised hands. To the left is another red-paint image illustrating people 48-50cm high kneeling down and raising their hands. There is a vertical cross sign next to them as well. There are also depictions of two people painted in black shown holding hands in the traditional way which has received much attention from researchers. These people have huge heads, large necks, short stature, large stomachs, and short legs. They are raising their hands and spreading their legs, and there is a long twisted tool and a vertical cross sign next to them. Moreover, on the right edge of the rock, 37cm above the ground, a high-lighted figure of 15cm high stands with his two arms wide open. This image corresponds to both Neolithic and Bronze Ages in its method of depiction and combines usage of dark red, black, and faded orange colors. 
Cave Rock 
There is a small rocky mountain called Cave Rock on the bank of the Ider River located 2km from the center of New Ider (Figure 4.7). The dimension of the panel is 8cm by 2.5cm. The cave has a height of 1.6 m and a width of 2.5m. On the right side outside the cave door is a red-painted figure of a standing man 18cm tall with arms wide open. He has a huge head, as if he is wearing a bear head mask, a large neck, and a short slender body (Figure 4.8). The man is shown spreading his legs and expanding his palms with his 
50 
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fingers spread out. Through his attitude and action it is likely he is praying to the earth, sky, and heavens, asking his wishes to be granted. The painting probably corresponds to the Neolithic. 
Some scientists, including the Russians A.R Okladnikov, V.V. Volkov, E.A. Novgorodova, and Mongolian archeologists D. Navaand and T. Sanjmiatav, believe the red-paint rock art depicting birds, people, and dot signs in square fences found in the Mongolian mountains demonstrates the structure of families and the number of its members (Okladnikov 1962; Volkov 1967; Novgorodova 1981; Navaan 1975; Sanjmyatav 1995). D. Dorj, on the other hand, insists that the bird is a representative of family safety and a symbol of growing cattle and herds, whereas D. Tseveendorj considers this art represents agricultural activity and ritual ceremony (Dorj 1963, Tseveendorj 1983). 
Scientists have contradictory theories and explanations for the following reasons. First, we lack of information about some of the red-painted art found in various areas. Second, many paintings have been damaged by the elements or have been vandalized by humans and their contents are often not clear enough to interpret meaning or draw correct conclusions. Third, there has been no comprehensive research investigating the distinctions and similarities of the styles, sites, tombs, and burial places found in the region. Consequently, researchers have reached different opinions about design, content, and date. 
However, researchers have come to some conclusions on the origins, development, and chronology of red-painted art in Mongolia. Taikhar in Arkhangai province and the Dulaan Uzuur and Zuraa sites in Uvs province date to the Neolithic (Perlee 1960; Okladnikov 1981; Tseveendorj 1977). Additionally, according to D. Dorj the red-paint sites at Ih Tenger Canyon, Gachuurt Canyon, and Tolijgii Boom Rock correspond to the Bronze Age, specifically 1200-100 B.C. (Dorj 1963). D. Navaan dates these sites to the end of the second millennium B.R, whereas V.V. Volkov considers the origins of the rock art sites at Ih Tenger Canyon, Gachuurt Canyon, and Bichigt Bulan as being from the Bronze Age (Navaan 1975; Volkov 1967). Moreover, V.V. Volkov believes these sites can be correlated to ancient rock art by their location and tradition. N. Serodjav suggests that the red-painted art corresponds to the Bronze Age and the beginning of the Iron Age. Red-paint rock art found in Bichigt Bulan and Gachuurt Canyon is thought to date to the 
Figure 4.
7. 
Icier River Cave. Figure 4.8. Human figure in the Ider 
River Cave. 
Scythian era (Serodjav 1977; Novgorodova 1981), while I believe most Mongolian redpainted rock is dated to 3000-2000 BP and corresponds to the Neolithic, Eneolithic, and Bronze Age. I conclude that the red-paint rock art sites found in Hovsgol province can be dated to the above time periods as well. 
Some comparisons can be made between the red-paint rock art sites in Hovsgol province and other provinces in Mongolia and neighboring countries. First, the Hovsgol sites differ from art in other Mongolian provinces by their contents, image components, and color. Second, while there are people and numerous dot signs inside square or oval shaped fences in rock art sites in Mongolia, fences are not shown in rock art found around Lake Baikal in Russia (Okladnikov 1967). Another difference is that the proportions of the human body are poorly expressed and are very primitive in the Mongolian art. Religious beliefs in the sky, heaven, and nature is strongly illustrated in Mongolian art. In addition, the image of the bird, thought to represent the individuality of the family, is not depicted in the Baikal region, nor are people shown engaged in physical activities, which suggests they were not yet involved in husbandry activities; indeed, they practiced earlier forms of gathering activities. I suggest that some of the red-paint art at Cave Rock, Teeliin River Cave Rock, and Tolijgii Boom Rock corresponds to the Neolithic and Eneolithic. Third, the red-painted rock art found in the rocky hills near Lake Hovsgol’s rivers and lakes includes the symbol of a bird representing the family and a man inside of a square fence. They signify the independence of the family and the boundary of their territory. 
Hovsgol art also illustrates figures of cattle, herds, and horse carriages with equipment that played an important role in animal husbandry. This suggests that human beings of that time had already shifted to animal husbandry and cattle breeding; thus, it was a period when hunting activity played a supporting role. Consequently, the red-paint rock arts at Tolijgii Boom, Bichig Bulan, and Narangiin Bulag should correspond to the Bronze Age. 
One of the most significant archeological sites in the world is the red-paint rock art site of Gurvan Tsenkheriin Gol Cave (Triple Blue Rivers Cave) in Hovd province. Its faded red-dark brown and red-colored paintings contain a variety of wild animal figures that date to the Paleolithic (Okladnikov 1967). It has been suggested that this site is related to Hovsgol province cave art. Particularly, the rock art at Teeliin River and Cave Rock have three different colors: dark red, black, and faded orange. Next, it illustrates a family lifestyle and a faith in heaven and nature; hence, it is apparent that the art was done during the Neolithic. In this point of view, Hovsgol’s red-painted art site shows a continuous development of the rock art traditions seen at Gurvan Tsenheriin Cave. 
As for the development of social structure, red-painted rock art suggests two main propositions. First, it indicates the family-based lifestyle of the Neolithic. Second, it is obvious that the structure of the family, husbandry, and society is described. For these reasons, the art provides ideas about historical events dating to the Bronze Age when the extended family structure began to break down and small families began to separate from the larger corporate family group. 
Family-oriented animal husbandry began when people shifted to cattle-breeding. 
The act of hunters shooting wild animals with arrows along with hunting dogs proves that hunting activity continued to play a supporting role in their economy at a time when carts and carriages were beginning to be used as tools of transport. This was a period when humans shifted from a gathering and hunting economy to one based on manufacturing and food production. 
Research on red-paint art sites in Hovsgol area rock art shows progress in the use of new aspects of style, color, and descriptive method. As a result of this study we have new understandings of the Neolithic period, when the family structure was changing as a result of emerging technologies of food production and transport during the Neolithic, Eneolithic, and Early Bronze periods. 
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Хѳвсгѳл аймгийн 
нутаг дахь 
эртний 
хадны зургийн зарим 
дургсгалт газрууд 
Т.Санжмятав Чингис судлалын 
тѳв Улаанбаатар, Монгол 
Монгол орны байгалийн хадан дээр улаан хурэн зосон будгаар дурсэлсэн зураг суг 20 гаруй газраас олдсоноос 
Хѳвсгѳл 
аймгийн нутагт 8 байна. Эдгээр зосон зургийн зохиомж, зургийн 
бѳрдэл, ѳнгѳ 
бусад аймгийн нутгаас олдсон зосон зургуудаас ялгаатай байдаг тул мэргэжил нэгт судлаачидтай санал, дугнэлтээ сололилцох зорилго тавьсан юм.УУнд: 
Тольжгий боомын хадны зосон зураг: Улаан уул сумын 
тѳвѳѳс 
зуун хойш 40 км-т байгаа Тольжгийн боомын ханан хаданд улаан хурэн зосон будгаар шувуу, ан амьтан ,мал, 
дѳрвѳлжин 
хашлага дотор хун,олон дугариг тэмдгийг эртний хумуус зурсан байна Энэ зургийг 2002 онд Монгол-Америкийн хамтарсан архоелогийн шинжилгээний анги очиж судлан зосон будгаар зурсан морин тэрэгнии зураг анх удаа олсон явдал Монголын хадны зосон зургийн судалгаанд шинэ сэдэв болсноороо эрдэм шинжилгээний ач холбогдолтой юм. Энэ зосон зураг хурэл зэвсгийн уед холбогдох нь тодорхой байна. Харин хун, буга хоёрын зургийг нёолитын уед зурсан бололтой. 
Бичигт булангийн хадны зосон зураг: Баянзурх сумаас баруун хойш 45 кмт Дэлгэр 
мѳрѳний хѳвѳѳн 
дэх Ханан хаданд улаан хурэн зосон будгаар ан амьтан, мал, хун, 
дѳрвѳлжин 
хашлага дотор олон толбон тэмдэг, шувуу зурсан байгааг археологичид судлан 
МЭѲ 
11 мянган жилд холбогдуулсан байна. Энэ зурагнаас зуун хойд зугт 200 м орчимд 
ѳндѳр 
ханан хадан уулын баруун талын 
ѳнцѳгт 
туе бур 
дѳрвѳлжин 
хашлага дотор олон толбон тавьсан хоёр 
хэсэг 
зураг шинээр олж судалгааны хурээнд оруулав. Бичигт булангийн хадны зураг дурслэсэн арга барил, зургийн бутэц, сэдвийн агуулгаараа 
МЭѲ 
11 жилд холбогдуулна. 
Нарангийн булагийн хадны зосон зураг: Баянзурх сумын 
тѳвѳѳс 
баруун урагш 25 км-т 
Дэлгэрмѳрѳний 
зуун гар талд орших. Нарангийн булагийн хаданд ганцхан 
дѳрвѳлжин 
хашлага дотор 78 ш дугариг толбон тэмдэг зурсан байгааг анх судлагаанд оруулж хурэл зэвсгийн уед холбогдуулж байна. 
Тээлийн голын Агуйн хадны зосон зураг: Шинэ-идэр сумын 
тѳвѳѳс 
баруун хойш 30 км-т Тээлийн голын Агуйн баруун хажуугийн ханан хаданд улаан хурэн зосон будаг, хар будаг, улаан шарга будаг /гурван ангийн будаг/ -аар хумуусийн бие бялдарыг янз бурийн хэлбэр 
хѳдѳлгѳѳнтэй, 
олон арга барил, утга санааг илэрхийлэн дурсэлсэн зургийг шинээр олж судалгааны хурээнд оруулж байна. Энэ зураг дурслэл зуйн хувьд маш болхи гурван 
ѳнгийн 
будгаар зурагдеанаараа туухэн 
уламжлалтай, 
ан амьтан, малый дуре зураагуй ундэслэн неолитын уед холбогдуулж байна. 
Агуйн хадны зосон зураг: Шинэ идэр сумын 
тѳвѳѳс 
доош 2 км-т Идэрийн голын хѳвѳѳнд 
Агуйн хад оршино. Энэ Агуйны баруун хажуугийн гадна талд хар хурэн зосон будгаар 18 см 
ѳндѳр 
хун зурсан байгааг неолитын уед хамааруулсан юм. 
Хѳвсгѳл 
нутгийн хадны зосон зургийг Монголын бусад аймгийн нутаг болон 
хѳрш орны хадны зосон зурагтай 
харыдуулан 
узэхэд Нэгд: 
Монгол нутгаас олдсон зосон зургуудаас Хѳвсгѳл нутгийн хадны зосон 
зураг 
сэдвийн агуулга, зургийн бурдэл, будгийн ѳнгѳѳрѳѳ ялгаатай. 
Хоёрт: Монгол 
орны байгалийн хадан дээрх зосон зураг дѳрвѳлжин буюу 
дугариг тойрог 
дотор хун, олон 
толбон тэмдэг зурагдсан 
байхад, 
Орос 
улсын нутаг 
Байгаль 
нуурын 
ѳмнѳх хадны зосон зураг задгай зурагдсан онцлогтой байна. 
Агуйн хад ба Тээлийн голын агуйн хад, Тольжгий боомийн хадны зарим зосон зургийг дурсэлсэн арга 
барил, 
утга 
санааг 
илэрхийлсэн байдлар нь 
неолит 
ба энеолитын 
уед 
хамааруулах санал 
дэвшуулж байна. Хоёрт Тольжгий 
боомын хадны зарим зураг, Бичигт 
булан, 
Нарангийн булагийн 
ханан хаданд 
зурсан зосон 
зургуудын 
утга санаа 
бол 
Овгуудийн 
биеэ 
даасан байдал 
хил хязгаарыг тодорхойлсон тэдний шутдэг онго 
болох тураг 
шувуу ба дѳрвѳлжин хашлага дотор олон толбо тавьж, ан гѳрѳѳ хийж, 
мал маллаж, 
хѳсѳг тээврээр 
зочиж аж ахуй 
эрхлэн 
яваа 
зэрэг 
нийгмийн 
харилцааг 
илэрхийлсэн байдлаар нь хурэл зэвсгийн уед хамааруулж байна. 
Хѳвсгѳл далай 
орчмын 
хадны зосон зургийн дотор дѳрвѳлжин хашлагатай байгууламж 13 байгаагийн 3 нь тураг шувууны дурстэй байна. Эдгээр хашлага дотор 400 гаруй толбо тэмдэг, 80 
орчим 
хуний зураг 
байгаагаас 
узэхэд нийт хун ам 500 гаруй буюу 
хагас 
сая байжээ гэж 
таамаглаж 
болох юм. Улаанбаатар хотын 
ѳмнѳх Богд уулын 
ар 
бэлийн ханан хаданд нэг дѳрвѳлжин хашлага дотор 300 гаруй толбо тавьсан байна. Монголын хаданд зосоор зурсан толбо тэмдэг ба хумуусийн тоог 
барагцаалан 
нэгтгэхэд 1,6 сая хун байжээ. 
Хѳвсгѳл нутгийн хадан 
дээр улаан хурэн 
зосон 
будгаар 
зурсан дурсгалын туух соёл, 
эрдэм 
шинжилгээний 
гол 
ур дун 
бол 
Хѳвсгѳл нутгаас 
шинээр 
олдсон зосон зураг дурслэл зуй, будгийн ѳнгѳ сэдвийн бурдлээрээ Монголын хадан зосон зургийн 
судалгааг 
ѳѳрчлѳн баяжуулж, 
он 
цагийг 
неолитын уеэр 
цаашлуулсан юм. 
Хуй нэгдлийн цусан тѳрлийн хуйн 
амьдарлаас 
Овгийн байгууллын 
задрал хучтэй ѳрнѳсѳн туухэн хѳгжлийн уе 
байсныг судлагдаж 
байгаа Хѳвсгѳлийн зосон 
зургууд неолит, энеолит, 
хурлийн туруу уед холбогдуулж 
байгаагаар тодорхойлогдож 
байна. 
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Frohlich s GPS team mapping large khirigsuur mound south of deer stone site at Ulaan Tolgoi site west of Erkhel Lake, (photo: Fitzhugh) 
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Introduction 
During the summers of 2003 and 2004 we carried out surveys of burial mounds in Hovsgol Aimag of northern Mongolia. Three areas were selected: Soyo (Soyo Tolgoi, Ulaan Uul Sum), Ulaan Tolgoi (Erkhel Lake, Alag-Erdene Sum), and Ushkiin Uver (Ushkiin Uver, Moren), all known for large concentrations of burial mounds (Figure 5.1). This report includes data and results of analyses based on both field seasons. Since the analytical work is still in progress we are presenting statistical information on mound variation based on our 2003 survey at Erkhel Lake. Some of this information has previously been presented in the Smithsonian Institution Arctic Studies Center report, 
Hovsgol Deer Stone Project 2003 Field Report. 
Our sample size improved from 282 mounds recorded in 2003 to a total of 530 mounds in 2004. We accurately predicted that enhancements in sample size would improve our statistical procedures initiated in 2003. However, it also introduced new challenges including new patterns in the mound distributions not observed in the 2003 data. Such changes are the product of several factors including: (1) improved sample sizes, and (2) a realization that the diversity found within the mounds and their associated environments is much more complicated than first anticipated. Data is still being processed and analyzed, thus information presented in this report should be accepted as tentative. 
We decided not to include references in this paper, nonetheless we want to credit Mongolian, American and Russian researchers for making their data and results available to us. This is especially true for the information in the ‘Background’ section. Among many, we would like to point out W. Fitzhugh, F. Allard, W. Honeychurch, D. Rogers, D. Erdenebaatar, D. Tseveendorj, W. A. Fairservis, R. C. Andrews, E. Jacobson, J. Bayarsaikhan, and Ts. 
% 
• Ulaanbaatar 
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Figure 5.1. Areas of2003 and 2004 research. 
Ochirkhuyag. References can be found in the 
The Hovsgol Deer Stone Project 2003 Field Report,
 pages 58-61, (published in May 2004 by the Arctic Studies Center). 
f*revious [Research 
Mongolia is covered with Bronze Age burial mounds. Some are huge, extensive, and extremely visible on the landscape while others are barely identifiable. Both the amount of mounds scattered across the Mongolian landscape and which time periods are represented by mound structures are unknown. Mounds, also known as ‘khirigsuur’ or ‘kurgan’, have been reported extensively by Russian, Mongolian and more recently Asian, European, and American researchers. Many excavations have been completed, producing results currently visible throughout scores of scientific and popular publications that document years worth of data and fieldwork. 
The Mongolian Bronze Age endured from the mid-2
nd
 millennium BC to the 4
th century BC. At the beginning of the Bronze Age the people inhabiting Mongolia and adjacent regions had commenced a transformation from a sedentary, agricultural subsistence strategy to nomadic pastoralism. This transformation is believed to have been complete by 900 BC. The causes for this drastic change are unknown, though several researchers have suggested that climatic changes and perhaps an economic transition to increasing demand for products of animal husbandry may have been significantly causal. Reconstructing the lifetime of these magnificent people, who succeeded in developing a social structure and economic system that endured for more than one thousand years and achieved far ranging cultural homogeneity through rapid mobility—despite a very low population density—is a fascinating process. 
While no temporary or permanent settlements have been identified for this period, Bronze Age Mongolians produced multitudes of enduring stone monuments that required an enormous input of manpower. 
The known monuments have been classified into three major categories (1) slab burials, (2) khirigsuur, and (3) deer stones. 
Slab Burials 
Slab burials are centralized burial pits covered with stones and surrounded by a squared wall consisting of upright slabs of flat stones creating a protective wall-like fence. The distribution of slab burials ranges from the Khangai mountains west of Mongolia to Inner Mongolia in China, to the Gobi region in the south to the Lake Baikal area in the north. 
Khirigsuur 
Khirigsuur is the Mongolian name for Bronze Age burial mounds. The word for burial mound used on the Russian side of the border is ‘kurgan.’ The typical khirigsuur consists of a centralized burial chamber covered with un-worked stones (central mound). This mound of stone is surrounded by a wall (fence) which can be either circular or squared (Figures 5.2 and 5.3). During our surveys in 2003 and 2004, 530 khirigsuur and a few slab burials were recorded. We determined that sizes of the khirigsuur range from a few meters (4m) in length/diameter to more than 100m. Additionally, we found that some of 
Figure 5.2. Ulaan Tolgoi Class III mound with circular fence. 
Figure 5.3. Ulaan Tolgoi Class I mound with squared fence. 
£)urial Mounds 
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        Figure 5.4. Five of the 14 deer stones remaining at Ushkiin Uver. When Volkov mapped the site there were 15 standing deer stones. 
the larger khirigsuur were surrounded by from one to almost a hundred external structures including smaller mounds with diameters between three and five m, and circular stone rings with diameters between 2m and 4m. Francis Allard has reported the existence of several huge khirigsuur in the Khanuy Valley, some of which exceed 400m in maximum length/diameter and which are surrounded by almost 3,000 external structures, including smaller mounds and small ring features. 
The distribution of khirigsuur ranges from the Khentii mountains in eastern Mongolia to the Bayan Olgii province in western Mongolia and from central-southern Mongolia to Lake Baikal in the north. Some khirigsuur have also been reported in the Chinese Xingjian province. 
Very few khirigsuur have been completely excavated. D. Erdenebaatar reports that only 16 khirigsuur have been completely or partially excavated and published, all located in southern Siberia and in northern Mongolia. Surveys and excavations completed by Francis Allard, of the University of Pittsburgh, comprise some of the most extensive research excavations and surveys on khirigsuur in the Mongolian Khanuy Valley. 
Deer Stones 
The third group of Bronze Age structures is the deer stone monuments. The deer stone monuments consist of upright stone slabs bearing beautiful anthropomorphic carvings and images of animals (Figure 5.4). On rare occasions they may depict human faces. The maximum height of the slabs has been reported at about 2.5m, and a minimum height of about lm (sizes are difficult to determine because of the destruction of many slabs leaving, less than lm of stone remaining). The deer stones’ function has been extensively discussed by several researchers. Esther Jacobson’s 1993 publication 
The Deer Goddess of Ancient Siberia
 offers a detailed and authoritative description and analysis of the deer stone images depicted by Eurasian nomads during the Bronze Age, and William Fitzhugh has described recent research of deer stone complexes in Hovsgol aimag. 
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Figure 
5.5. 
The two most common expressions of khirigsuur: Mounds with circular fences and mounds with squared fences. 
Central mound
: the centrally located pile of stone including burial chamber. 
Circular fence or squared fence
: the surrounding wall of stones, either circular or squared. 
Small mounds:
 externally located smaller mounds. Small ring-features:
 externally concentrations of stones forming rings. 
The temporal relationship between the three classes of monuments is not fully known or understood. William Fitzhugh has suggested a temporal connection between deer stones and khirigsuur. This is supported by our surveys and analyses of spatial mound distribution adjacent to deer stone complexes. However, more research is needed to fully understand this interaction. 
The distribution of deer stones far exceeds the ranges of the first two categories (slab burials and khirigsuur). Deer stones have been reported from Inner Mongolia in the south to the Buriatiia area around Lake Baikal in the north, and from the Khentii province in eastern Mongolia to the farthest end of western Mongolia. Similar monuments have also been reported as far west as Ukraine and other countries in Eastern Europe. 
Field Seasons, 2003 and 2004 
Our survey and excavations of burial mounds was initiated in the early summer of 
2003 and continued in 2004. In the 2003 field season, we recorded 258 mounds, focusing on surveying in the Soyo and Erkhel Lake/Ulaan Tolgoi areas. In addition, 24 mounds were recorded in the Ushkiin Uver area. The 2004 survey added 248 mounds, covering new finds within the Soyo and Erkhel areas and the recordings of 110 mounds a few kilometers west of the deer stone complex at Ushkiin Uver (Table 5.1). It should be emphasized that the 2003 recording of mounds in the Ushkiin Uver area was strictly for the purpose of calibrating our equipment, thus this survey did not include a comprehensive search for all the mounds surrounding the Ushkiin Uver deer stone site. Also, data on the additional 110 mounds recorded at Ushkiin Uver in 2004 does not include any GPS or metric data. The 
2004 field season concluded with the excavation of two previously looted mounds in the 
6
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Soyo area, which yielded both human and horse skeletal remains from the central burial mound and from small mound structures, respectively. 
The majority of the 530 mounds were found on the valley floors or flat steppe and on southern, southwestern and southeastern facing hillsides. Rarely did we find any mounds on the hills’ northern side, although a few were identified on the flat steppe adjacent to the northern side. This phenomenon may be related to extensive tree coverage on north 
Table captionTable 5.1. Distribution of mounds surveyed during 2003 and 2004. Table does not include 110 mounds visually recorded in 2004 about 5 km west ofUshkin Uver. 
	
	2003 
	2004 
	Total 

	Erkhel Lake 
	87 
	31 
	118 

	Soyo 
	171 
	107 
	278 

	Ushkiin Uver 
	24 
	0 
	24 

	Total 
	282 
	138 
	420 


facing hills, a feature which appears to be missing on most of the southern hill slopes. The larger mounds tend to be located on the flat land or steppe. Medium-size and smaller mounds are located on hillsides, and usually decrease as hill elevation increases. We found a few larger mounds in ‘saddles’ between hills and some smaller mounds at lower elevations. In four instances we observed some spatial association between deer stones and burial mounds, most clearly at Ullaan Tolgoi and at Ushkiin Uver. Two additional deer stone sites were found in the Soyo area, though they are much smaller than the sites at Ulaan Tolgoi and Ushkiin Uver. At the Soyo sites we found unambiguous evidence of clandestine excavations, possibly indicating the removal of some of the better preserved or more decorated deer stones. 
In general, the average khirigsuur consists of a centrally-located concentration of stones (central mound or central burial mound) surrounded by a low stone wall which can be either circular (circular fence) or squared (squared fence). Each comer of the squared fence may include one or more standing stones or small mounds some of which may contain burials. It is unclear if such comer burials are contemporary with the central mound (Figure 5.5). 
Many khirigsuur are surrounded by external mounds (small mounds) located east or west of the circular or squared fences (Figure 5.6). In addition, small rings of stones (small ring features) may be found in circular patterns external to the small mounds. While we are currently unsure whether all of the architectural features found within a defined mound structure are contemporary or may belong to different time periods, we have collected skeletal samples from both central mounds and small mounds for dating. 
Our principal research objective has been to collect large enough sample sizes for a statistically significant analysis, and to ensure, from a statistical point of view, that our sample populations represent the complete populations. To accomplish this goal we limited the amount of data to be collected from each mound and focused on the recording of selected variables from all visible mound structures within defined geographical areas. We applied fast and efficient data collection procedures by recording and calculating 
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Figure 5.7. Matt Gallon recording points on Class II burial mound at Ulaan Tolgoi using the Ash tech/Magellan Locus GPS receiver (Rover). A central Base Station including a similar unit is placed permanently within a radius of 20 km. Using both receivers allows a precision of better than 3 cm. 
variables such as geographical location and elevation, horizontal distribution, mound density, metric variables, shape, direction of features, and description of remaining burial contents for tombs that had been looted. We used surveying equipment including high precision global positioning systems (GPS), total stations, and basic measuring tapes and compasses (Figure 5.7). Some of the data was processed in the field using small computers operated on generator and battery power. Using a variety of GPS receivers we obtained ranges of precision from five to ten m using hand-held Garmin GPS-12 receivers (latitude and longitude), to better than three centimeters (0.03m) using a base-rover combination of Ashtech/Magellan Locus GPS receivers (latitude, longitude and elevation). 
With a GPS precision better than three centimeters we had to ensure that geometrical patterns reflecting mound architecture are displayed as accurately as possible. For example, a known circle with a known diameter on a flat and horizontal surface must be displayed as such after the data has been processed. This objective becomes a function of our ability to record points with high precision, and to use the right algorithms and map projections to produce a ‘real’ circle when displayed or plotted. At first, data recorded on circular fences plotted out as beautiful ellipsoids. In some cases this was partly correct but in most cases unquestionably wrong. After experimenting with known circles on horizontal surfaces we quickly learned that by selecting the right map projections, reference datum and adjusting 
Figure 5.6. Three small mounds (left) located east of circular fence (center) 
and central mound (right). Class I mound at Ulaan Tolgoi. 
for the recording of mounds located on hillsides we could produce consistently and exceptionally accurate, beautiful circles. We selected the Universal Transverse Mercator projection (UTM, North, Zone 47 [96° E - 102° E]) based on the World Grid System 1984 ( WGS84). In general the WGS84 corresponds to the North American Datum 1983 (NAD83). Our map references include Russian 1:200,000 topographic series dated to 1972, Russian surveys between 1942 and 1969 and remote sensing data including orthorectified Landsat images. We have found the Russian maps and the geo-referenced Landsat images to be very accurate. 
The Ashtec/Magellan Locus GPS receivers were used extensively at Ushkiin Uver and at the Ulaan Tolgoi area. Mounds in the Soyo area were recorded by small hand-held GPS units only. In 2004 we used the Locus GPS receivers to record 55 Soyo mounds which had been recorded in 2003 using the Garmin GPS-12 unit. These duplicate recordings showed that we could repeat our own recordings with acceptable accuracy. Indeed, for each of the 55 recorded mounds, all our Locus recordings, with a precision of 0.03m were located within the point recorded by the Garmin receiver plus and minus 6m. 
The 2003 survey of mounds in the Soyo area included all of the mounds in a defined search area south of the Khugiin Gol River. The survey was limited to basic recordings of size, shape, and one center recording of geographical location using hand-held GPS units. This was later extended during the 2004 season to include additional recordings of mounds toward the northeast, south of the areas surveyed in 2003, and a 20km long stretch of land north of the Khugiin Gol River. 
(jeneral Observation and Statistics 
The burial mounds range in size from a few meters to more than a hundred meters in diameter. We divided the mounds into three classes based on location and elevation: Class I: on low elevations and flat land (35%), Class II: on lower slopes of hills (33%), and Class III: on medium to high slopes on hills (32%) (Table 5.2). More than 75% of the larger mounds are found on flat land (Class I) (Ligure 5.8) and a majority of the smaller mounds are found at higher elevations (Class III) (Figure 5.9a & 5.9b). 43% include a circular fence, 32% include a squared fence, and 25% of mounds did not include any fence. When calculating the same frequencies, excluding mounds with no fences, the numbers are 57% and 43% for circular and squared fences, respectively. 
Table captionTable 5.2. Distribution of Class
 
/, 
II and III mounds. Table does not include 110 mounds visually recorded in 2004 about 5 km west ofUshkin Uver. 
	
	Class I 
	Class II 
	Class III 
	Total 

	Ulaan Tolgoi 
	21 
	60 
	37 
	118 

	Soyo 
	102 
	79 
	97 
	278 

	Ushkiin Uver 
	24 
	0 
	0 
	24 

	Total 
	147 
	139 
	134 
	420 


Figure 5.8. Class I mounds located on the flat steppe southeast of the Ulaan Tolgoi deer stone complex. In the foreground, sections of Class II mounds. Class I mounds are found on the flat steppe and Class II mounds on the boundary between steppe and hills. 
Some of the medium and larger-size mounds include external features such as smaller mounds and rings of stones (small ring features), that are most often located in straight or curved lines to the east or west of the fences. When the number of such external features is high they will surround most if not all of the basic mound architecture. We found that about 30% of the mounds include smaller external mounds ranging from one single entity to as many as 94. We also found that only 8% of the mounds include small ring features, always external to the fences and the small mounds. Only in one case did we find small ring features but no small mounds. Consequently, it may be concluded that presence of small ring features highly correlates with the presence of small mounds. Additionally, we found that the circular fence surrounding the central mound is always depicted as a perfect circle (Figure 5.10). This is true for all slope distances, thus fences on hills which depict a significant difference between the highest and the lowest points may look like oblique or ellipsoid geometrical shapes when displayed on a true horizontal surface, as is the case when using the Locus GPS system. We also found that the additional structures, such as small mounds and small ring features, are not always depicted as perfect circles but are very irregular (Figure 5.10). In general, small burial mounds do not have such external structures, and it is obvious that the frequency of external structures correlates with increasing size of the general mound structure. It is, however, unknown if the external architectural structures are contemporary with the central mound and the fences. 
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        Figure 5.9a. Class III mound with squared fence and standing corner stones, located about 2 km east of the Ulaan Tolgoi deer stone complex. Class III mounds are defined as being located on well defined hillsides. 
ffS 
Figure 5.9b. Class III mound with circular fence about l km northwest of Ulaan Tolgoi deer stone complex 
Deer Stones and Burial Mounds 
The temporal relationship between the three categories of monuments is open for discussion. Although we have no data suggesting a temporal relationship between slab burials and khirigsuur, our data suggests a connection between deer stone monuments and khirigsuur. The major deer stone complexes are mostly found on the flat steppe locations, as are Class I mounds. Class I mounds include about 80% of the larger mound structures. 
Data collected solely in the Ulaan Tolgoi area in 2003 reveals that out of a total of 87 recorded mounds, nine are in the near vicinity of the deer stone complex. Of these nine mounds, six represent the largest recorded at Ulaan Tolgoi. Indeed, the average size of the six largest mounds is more than three times larger than the average size of the remaining 81 recorded mounds (Figure 5.11). 
A total of 327 external structures (small mounds and small ring features) are associated with 17 of the 87 recorded mounds. Of the 327 structures, 266 or 81% are associated with the nine mounds found close to the deer stone complex. Given the assumption that increasingly complex mound construction correlates with increased social, political and/or economical status, this specific location may represent an area of higher ‘importance’ than the surroundings. The deer stones are most likely of spiritual and 
66 
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Figure 5.10. Mound no. 20 at Ulaan Tolgoi includes a perfect circular fence with a diameter of 34 meters. Center mound diameter is approximately 18 meters. Each small square represents one recording with the Locus GPS receivers. 
4k 
symbolic importance, thus emphasizing the social and cultural importance of the location of the deer stone complexes. 
Other observations support this hypothesis, although such data still needs to be quantified. Most external structures, especially the small mounds are often located either at the eastern or western side of the circular or squared fences. We determined that mounds located to the east of the deer stones have their external mounds located west of the fences. When mounds are located to the west and northwest of the deer stones, the external mounds are often located to the east of the fences. There are exceptions to this, especially within the group of the nine mounds located close to the deer stones. In such cases small mounds and small ring features appear to surround most of the circular and squared fences, although higher frequencies seem to be found in the direction of the deer stones. These observations are presently being analyzed and will be presented in detail at a later time (Figure 5.11). 
On the issue of mound density (i.e. number of mounds per square kilometer (km
2
), we find that the Soyo research area covers 195 km
2
 and the Ulaan Tolgoi area covers 16.8 km
2
. In recording 171 mounds at Soyo and 87 mounds in the Ulaan Tolgoi areas (based on 2003 data, only), we determined that the mound density at Ulaan Tolgoi (5.2 mounds/km
2
) is almost 6 times higher than in the Soyo area (0.9 mounds/km
2
). However, these numbers 
are somewhat misleading. The Soyo area includes a much higher percentage of flat steppe when compared to the area at Ulaan Tolgoi. This is important given that the 2003 survey data indicates that approximately 75% of the mounds are Class II and Class III mounds, and are located on the hills and lower hills only. Regarding ratios between hill and steppe, with adjustment for inconsistencies between Soyo and Ulaan Tolgoi, we find that the ‘adjusted’ mound density at Soyo is 2.4 mounds/km.
2
 This adjusted density is still approximately two times lower than the density at Erkhel Lake. We argue that this difference can be related to the presence of the substantial deer stone complex at Ulaan Tolgoi. 
The final results from the analysis of the location of external structures and mound densities indicate a need for an improved, and enlarged foundation of data. The additional mounds surveyed in 2004 and omitted from the above discussion will marginally improve this dearth. The 2004 surveying revealed that the variability of the different mound distributions and patterns may be much more diverse than previously thought. However, this data set is still being processed and will be presented later. 
Central Burial Mounds/Burial Chambers 
We have not yet completed any archaeological excavations of undisturbed mounds. Such excavations will commence following the conclusion of surveying. We believe that the survey data will allow us to improve our selection process when identifying mounds for excavation. However, increasing incidences of looting have resulted in the destruction of many mounds through clandestine excavations. Inexperienced, non-sanctioned excavators have wreaked tremendous, irreparable damage, particularly as they have not yet learned to use stratigraphic variation and changes in soil densities to select sites for excavations. 
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Figure 5.11. Four squared and two circular mounds located adjacent to the deer stone complex at Ulaan Tolgoi. The deer stone complex includes five deer stones, two medium size circular mounds and approx-imate 650 smaller stones. 
However, during the 2003 season at Soyo we witnessed a new generation of looters in action, making it obvious that slowly, clandestine excavations are becoming more sophisticated and better organized. 
Observations of the buried remains revealed by both sanctioned and clandestine excavations have verified that all exposed central mounds included remains which could be identified as human. We also found that exposed external structures were either empty or included horse skeletons, most often crania, mandibles, and a few cervical vertebrae. Until the human and horse remains have been dated we cannot determine whether the external structures and central mounds represent contemporaneous or asynchronous relationships. 
During the 2004 season we excavated two previously looted tombs in the Soyo area and north of the Khugiin Gol river, and found human remains in the central burial chamber and a horse skull and cervical vertebrae remains in one of five external mounds (Figure 5.12). We failed to find any material of interest within any of the tested small ring features. 
Analysis of (Jiaan ~j~olgoi 2)urial Mounds (2005 ,3
urvet
)) 
A total of 87 mounds were identified within a 16.8 square kilometer area west, northwest, and northeast of the major deer stone monument located 6km west of Ulaan Tolgoi. The study area was defined in relation to topographical features. It is believed that 
all mounds within the search area have been recorded. 
Each mound was recorded by the Ashtech/Magellan Locus GPS system (n = 79). Eight additional mounds, identified the last day of surveying, were recorded by our handheld units (n = 8). These eight mounds were also recorded in 2004 as part of our quality control of data integrity. 
The distribution between the various classes (I, II & III) follow the pattern found at Soyo. The larger mounds are found at the lowest levels of the hills and on the flat steppe, while the smallest mounds are found at higher elevations. Two mounds, (E03-29 and E0330), exhibited significantly different architecture and may belong to different time periods. Mound E03-29 appears to be a typical slab burial with vertically placed flat stones making up the centrally-located burial chamber as well as the four walls creating the squared fence around the central mound (Figure 5.13). Mound E03-30 included a squared fence, and several small mounds. However, instead of locating such small mounds externally east or west of the fence, they were all placed within the four comers constituting the surrounding fence. One additional burial chamber was placed adjacent to the central mound. Apparently, this burial chamber was added at a later time, as indicated by the manner in which the stones were ‘attached’ to the original central mound (Figure 5.14). The remaining mounds appear to follow the architectural pattern described earlier. 
Table captionTable 5.3. Distribution of mounds with circular and squared fences. Table does not include 110 mounds visually recorded in 2004 about 5 km west of Ushkin Uver. 
	
	Circular 
	Sqaure 
	No Data 
	Total 

	Ulaan Tolgoi 
	55 
	53 
	10 
	118 

	Soyo 
	121 
	73 
	84 
	278 

	Ushkiin Uver 
	4 
	9 
	11 
	24 

	Total 
	180 
	135 
	105 
	420 


Ulaan Tolgoi: Squared Fences vs. Circular Fences 
Based on 420 mounds recorded during the 2003 and 2004 seasons we identified 180 mounds (43%) that included a circular fence, 135 mounds (32%) that included a squared fence, and 134 mounds (32%) without a fence (Table 5.3). The Erkhel Lake area yielded 51% of mounds with a circular fence and 49% of mounds with squared fences (mounds with no fences have been excluded). The same numbers for the Soyo area are 62% and 38% for those with circular and squared fences respectively. In the Ushkiin Uver area we recorded 31% of mounds with circular fences and 69% with squared fences. However, the Ushkiin Uver data includes a total of 13 mounds only, thus these numbers may be significantly flawed (Table 5.3). We believe that the Erkhel Lake data represents the most accurate data. The Soyo data is flawed by the adding of more than 60 Class I mounds around the Khugiin Gol river, and at the same time, not yet completing the search for Class II and Class III mounds on the southern hillsides north of the river. We argue that the distribution of different types of fences follows an almost 0.50 to 0.50 ratio and that added information based on upcoming surveys will support this assumption. At the present time, we do not believe that our data represents a normal distribution. The following statistics are based on data from the 2003 survey at Erkhel Lake only. 
Eighty-two mounds, out of 87 recorded, could be identified either as including a circular or a squared fence surrounding the central mound. Of the 82, 50% (n = 41) were recorded as squared and 50% (n=41) as circular. Five mounds did not yield any information regarding surrounding walls, most likely because of erosion or because they belonged to 
Figure 5.12. Dashzeveg Bazargur (left) and Tsend Amgalantugs excavating small mound feature in the Soyo mound no. S04-40 located north of the Khugiin Gol River. A horse cranium, mandible andfour cervical vertebrae were identified and collected for dating. Human skeletal remains were found in the robbed center mound. Nothing was found in an excavated small ring feature. 
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        Table captionTable 5.4. Squared mound statistics. JJlaan Tolgoi area only. D1 to D4 represent directions of linear lines (azimuths) between corner points. 
	
	N 
	Min 
	Max 
	Mean 
	SD 

	D1 
	35 
	331° 
	65° 
	11.8° 
	24.2 

	D2 
	36 
	59° 
	149° 
	99.1° 
	24.6 

	D3 
	35 
	332° 
	70° 
	11.5° 
	25.7 

	D4 
	35 
	64° 
	145° 
	103.7° 
	23.4 


a different time period. At this time we do not have any indication as to why the central mounds are surrounded by either circular or squared fences. Also, we cannot compare the average sizes directly because of the different geometrical patterns. However, by showing significant and positive correlations between center mound diameters of mounds with the dimentions of circular and squared fences, the diameters can be used as an indicator of differences within the basic mound architecture. For example, the average maximum diameter of the central mounds with circular fences is 8.0 m, and 8.3 m for mounds with squared fences. Showing similar sample size and standard deviation, the correlation coefficient (r) between circular fence diameters and central mound diameters is very high (r = 0.904, P = 0.000). Correlations between the central mound diameter and any of the four linear walls making up the squared fences are similarly very high (0.742 < r < 0.799, P = 0.000). These results allow us to use central mound diameters for both types (circular and squared) as reflections of maximum mound sizes. Consequently, Student-t statistics, based on central mound diameters, show no group differences between mounds with squared fences and mounds with circular fences (t = 0.346, DF = 67 and P = 0.730). Based on this analysis, we conclude that there is no size difference between mounds with squared fences in comparison to mounds with circular fences. 
We hypothesize that the choice between either of the geometrical types is based on the presence of either a male or a female body within the burial chamber (central mound). This can only be verified by excavations of burial chambers and a subsequent analysis of the human skeletal remains. If our hypothesis is accepted we may be able to deduct further conclusions, particularly in regards to sex, gender, and status, about the people building the mounds. For example, if the selection of type (circular or squared) is related to the sex of the interred person, and there is no significant variation between the systems in regard to size we may argue for the presence of a more egalitarian society. This may be expected within nomadic or semi-nomadic cultures rather than in sedentary cultures. So far, our sex determination of skeletal remains found in looted burials is tentative, rudimentary, and based on very low sample sizes, and is consequently insignificant for support of the hypothesis. A much larger sample size of human skeletal remains from archaeologically excavated mounds will be require for further testing and possible confirmation of the sex and gender based hypothesis. 
Additionally, influences on the directional orientation of the four walled, square fences are under contention. Francis Allard argues that astronomical knowledge informed Bronze Age builder’s directional plans. While we have not yet completed analyses regarding explicit selection processes for direction, in 2003, we recorded the direction of each of 
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Figure 5.13. Slab burial at Ulaan Tolgoi (Mound E03-29). Matt Gallon recording mound features. 
the four wall segments connecting comer points in mounds with squared fences. Such segments are not necessarily linear but can be a non-linear, curved arc connecting two comer points. The directions have been calculated using projected linear chords between comer points. Such chords are derived from the Locus GPS mapping software where all points are projected onto a horizontal plane defined by the map projection (UTM, North, Zone 47, WGS84). In practice, this creates and allows us an independence from variation between the true geographic meridian and the magnetic meridian. In 2004 we recorded the direction of squared fences using a traditional compass and adjusting for the variance between magnetic meridian (magnetic north) and the geographical meridian (true or geographic north). A comparison of the 2003 with the 2004 readings revealed marginal if any differences in the results. 
As such, our directional readings are comparable with readings made by Bronze Age people, utilizing astronomical knowledge, such as the position of the celestial north pole. However, we may still have to correct some of our data as variations between celestial directions and squared wall directions may vary depending on how the latter value was recorded, i.e. from a slope or horizontal distance. We have projected directions of chords without finding a specific pattern and suggest that direction is a functional choice related to surrounding topographical features. In the case of larger mounds, especially Class I mounds, the choice may be related to directions and placements of entrances and other architectural features. However, influences on direction may prove much more complex. 
The average directions of each of the four walls constituting the squared fences are given in Table 5.4. Standard deviations and sample sizes are similar and the averages of two almost parallel lines are almost similar (11.5° vs. 11.8°, and 99.1° vs. 103.7°). This variation, however, is large enough to create variation between the lengths of parallel lines. Consequently, the average lengths of parallel lines are respectively 15.6m vs. 16.4m, and 14.3m vs. 14.9m. (Table 5.5) In short, the squared mounds are slightly longer in a northsouth direction than in the east-west direction. 
We have not included any error potentially produced by using data from a horizontal map projection rather than the more relevant use of slope distances. This does not create a problem for the large mounds situated on the flat steppe (Class I), and on the lower 
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        Figure 5.14. Small chamber added to the external part of center mound at Mound E03-30. 
elevations (Class II). However, data from mounds that are defined as Class III and located at higher elevation may produce significantly different results because of the consequent large discrepancy between slope distances and horizontal distances. Therefore differences in the lengths between perpendicular pairs of lines may become more significant given use of slope distances instead of horizontal distances, since the slope is frequently in a north to south direction. 
Spatial Distribution of Mounds 
During the fall of2004 all positional data collected for each mound were entered into a Geographical Information System (GIS). GIS creates an interface between relational data base information and a graphic display. This allows us to view and evaluate our information in a graphical mode based on access to topographical maps, and remote sensing data such as Ikonos, Quick-Bird, Spot and Landsat. At this time we have processed the entirety of positional information, size and shape data, class data, and records pertinent to numbers and location of external structures such as small mounds and small ring features. This information may be viewed, in part, in Appendix 1. 
At this time we are using Russian 1:200,000 topographical maps and a series of orthorectified Landsat Thematic Mapper (TM) imagery. The Landsat images are based on the combination of visual bands (no. 2), and two infra-red bands (no. 4 and no. 7), creating a natural, color-like image. We have obtained a complete Landsat coverage of Mongolia. As all of the images are geo-referenced, we can select mounds to be plotted using a pre-defined symbol showing a spatial distribution in a defined area. Additionally, the software (ESRI/Arclnfo and Leica/Erdas) can be requested to use different colors or shapes for various attributes assigned to each mound in the data base. For example, all the mounds in the Soyo area could be represented by small circles, using blue for mounds with squared fences and red for mounds with circular fences. Or various classes of mounds could be represented with different sizes, shapes and/or colors. GIS’ power lays in that the information displayed is in an inherently dynamic state. Criteria for display and consequent interpretation can be altered depending on the question, category and the information selected from the data base. 
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        Table captionTable 5.5. Squared mound statistics. Ulaan Tolgoi area only. LI to L4 represent length of linear distances between corner points. 
	
	N 
	Min 
	Max 
	Mean 
	SD 

	LI 
	35 
	5.0 m 
	58.0 m 
	15.6 m 
	11.0 

	L2 
	36 
	5.0 m 
	47.0 m 
	14.3 m 
	9.2 

	L3 
	35 
	4.5 m 
	57.0 m 
	16.4 m 
	11.5 

	L4 
	35 
	5.0 m 
	50.0 m 
	14.9 m 
	10.2 


In all of the figures depicting the distribution of mounds, there will be a certain, intentional overlap of the symbols representing the position of the individual mounds. This may be attributable to a double recording of a mound, especially if the mound is located in an overlapping area surveyed both in 2003 and in 2004. In general, the relative symbol size used to depict the mounds exceeds the actual size of the mound, producing an overlap. The relevant statistics can be viewed in Appendix 1 (mounds) and Table 5.6 (deer stones). The precision selected for mounds is one second of arc of latitude (2.8m) and one second of arc of longitude (1.2m). For deer stones, the numbers are 
1/1
0
th
 of a second of latitude (0.3m) and 1 
/
10
th
 of a second of longitude (0.12m). This precision in the displayed coordinates far exceeds the precision obtained with the Garmin GPS-12 receiver, which at the best gives us a precision of between 6m and 10m, but corresponds well with the precision obtained by the Locus GPS receiver with a precision of better than 0.3m. However, this is further complicated by the spatial resolution of the used map image. For example, Landsat images produce a pixel size of 15m by 15m. Accordingly, the high precision we obtain from the GPS receivers becomes rather irrelevant when using Landsat images. However, when the same data is used with images with significantly higher resolution, such as the QuickBird remote sensing images (resolution between 0.60m and 1.0m.), then only Locus receivers will produce a product of similar precision. In practice, we suspect that the deer stone locations are accurate to within 0.5m and that the center location of each mound is accurate to within 10m. The exception to this is the center coordinates for a majority of the Ulaan Tolgoi mounds which should be accurate to within 0.5m. 
We have not included the elevation (ellipsoid height) because of the known inaccuracies of this variable when using single unit GPS receivers. However, we have very accurate ellipsoid heights for each recorded point measured by the Locus receivers and will include such data in the tables when the potential for correcting the Garmin data has been fully explored. 
Soyo Tolgoi 
The 2004 season expanded our survey to the north of the Khug River. A total of 278 mounds have been recorded and although related data is still undergoing analysis, information related to spatial distribution and clustering has been generated (Table 5.1). In the area to the north of the Khug River, surveying was only carried out for Class I and Class II mounds, leaving a potentially large number of Class III mounds yet to be identified on the southern hillsides facing the river. 
Table captionTable 5.6. Deer stone locations recorded to 
1/10 
of one second. Deer stones at Ushkiin Uver and Ulaan Tolgoi, all recorded individually (Locus GPS receivers). General location, only recorded for deer stones at Soyo and locations between Ulaan Tolgoi and Ushkiin Uver (Germin GPS-12 receiver). 
	ID 
	LOC 
	YEAR 
	TYPE 
	N 
	LATITUDE 
	LONGITUDE 

	UU-DS-1 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 19.1” 
	99° 55’42.1” 

	UU-DS-2 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 19.5” 
	99° 55’42.1” 

	UU-DS-3 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 20.0” 
	99° 55’42.0” 

	UU-DS-4 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’21.4” 
	99° 55’39.0” 

	UU-DS-5 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 20.1” 
	99° 55’38.8” 

	UU-DS-6 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 19.3” 
	99° 55’39.1” 

	UU-DS-7 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 19.0” 
	99° 55’ 39.2” 

	UU-DS-8 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 18.9” 
	99° 55’ 39.0” 

	UU-DS-9 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 18.5” 
	99° 55’39.0” 

	UU-DS-10 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 18.4” 
	99° 55’ 39.0” 

	UU-DS-11 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 17.7” 
	99° 55’ 39.9” 

	UU-DS-12 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 17.6” 
	99° 55’39.3” 

	UU-DS-13 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 17.5” 
	99° 55’39.3” 

	UU-DS-14 
	Ushkiin Uver 
	2003 
	Deer Stone 
	1 
	49° 39’ 16.6” 
	99° 55’39.0” 

	EL-DS-1 
	Ulaan Tolgoi 
	2003 
	Deer Stone 
	1 
	49° 55’ 54.5” 
	99° 48’ 15.1” 

	EL-DS-2 
	Ulaan Tolgoi 
	2003 
	Deer Stone 
	1 
	49° 55’ 54.6” 
	99° 48’ 15.0” 

	EL-DS-3 
	Ulaan Tolgoi 
	2003 
	Deer Stone 
	1 
	49° 55’54.9” 
	99° 48’ 14.8” 

	EL-DS-4 
	Ulaan Tolgoi 
	2003 
	Deer Stone 
	1 
	49° 55’ 55.4” 
	99° 48’ 14.2” 

	EL-DS-5 
	Ulaan Tolgoi 
	2003 
	Deer Stone 
	1 
	49° 55’ 55.7” 
	99° 48’ 14.0” 

	S-DS-1 
	Soyo 
	2003 
	Deer Stone 
	1 
	50° 58’37.0” 
	99° 22’26.5” 

	S-DS-2 
	Soyo 
	2003 
	Deer Stone 
	2 
	50° 57’07.1” 
	99° 20’47.1” 

	DS-COMPL 
	Ul. Tolg.-Ushk. 
	2004 
	Deer Stones 
	5 
	49° 48’54.0” 
	99° 54’ 02.8” 


One objective for future research in the Soyo area is to verify the extent of the mound distribution. At this time we lack information on mound distribution outside of areas surveyed in 2003 and 2004. We observed some Class I and possibly some Class II mounds during commutes between Soyo and Ulaan Tolgoi and between Ulaan Tolgoi and Ushkiin Uver, however the full extent of mounds between these regions remains unknown. 
We have defined three major clustering of mounds within the Soyo distribution: Areas A, B, andC (Figure 5.15). Area A, measuring 10.5km,
2
 includes 97 mounds of which most are defined as Class 111 mounds (on southern hillsides). Within this group there are four distinct clusters, all located between the base of the hills and the tops (Figure 5.16). Each cluster includes between 20 and 30 mounds and appears to be located on parts of the hillsides that, most notably, face south. Additionally, there exists space, quite similar in appearance an orientation, available between these clusters where mounds might be positioned and still meet the southern hillside criteria. We may find additional criteria for this clustering following the processing of all of the recorded survey data and completion of further archaeological excavations. 
Area 
В 
includes mounds surveyed during both the 2003 and 2004 seasons. It measures about 18.3km
2
 and includes 60+ mounds. A majority of these mounds are Class I mounds, defined by their location on the flat steppe (Figure 5.17). Clustering of smaller groups of mounds appears in some areas especially closer to the Khug River. We hypothesize that the original number of mounds was significantly higher and that some mounds have 
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Figure 5.15. Landsat image of Sovo area, West Darkhat Valley. Areas 
А, В 
& C enlarged in Figures 5.16, 5.17 & 5.18. Image size: 20.5 x 23.9 km. Class 1,11 and III mounds depicted respectively as white circles, grey circles and black circles. Two deer stone sites depicted as black triangles (in Area C). Grey surface colors represent flat steppe land. Black/dark grey colors depict forest. And light grey/white colors depict slopes with little or no vegetation coverage. 
been significantly eroded by changing flow directions of the Khug River. In general, the Class I mounds found within this cluster are significantly larger than similar numbers in other areas with Class I mounds. Also, since the hills north of the Khug River have not yet been fully explored, we expect to add a significant number of Class II and Class III mounds to our data base following complete survey of the area. 
Area C, measuring 16.4 km,
2
 includes two small clusters of mounds containing 23 and 21 mounds respectively. A majority of the mounds, especially in the eastern cluster, are Class II mounds, located in the border areas between hillsides and the flat steppe (Figure 5.18). Except for being located in an east-west direction on the upper level of a steep bank, there seems to be no geographical or geological reason for isolating these two clusters. The eastern cluster includes two locations with deer stones (marked as black triangles in Figure 5.18). Both deer stone locations are close to the mounds and both have been exposed to severe clandestine excavations and robberies. At the first deer stone site, there are two deer stone fragments measuring 40cm by 41cm by 29cm and 94cm by 49cm by 
25+/- 
cm respectively. The larger stone includes carvings similar to those found on deer stones at Ushkiin Uver and Ulaan Tolgoi. The second deer stone site, located within a small cluster of three mounds, includes two deer stone fragments. These mounds are slightly larger in 
dimension than the rest of the mounds within the cluster. The stones measure 297cm by 45cm by 20cm and 125cm by 37cm by 11cm respectively. 
We have concluded that the Soyo area includes several clusters of mounds, all exhibiting different distribution patterns. This variation cannot be explained strictly by changes and variations found in the landscape, and correspondingly, must have some dependence on additional factors. These may include factors related to kinship, social status, economical status, spirituality or the variation may even be attributable to mounds and mound clusters belonging to different archaeological time periods. Many of these issues may be resolved with the integration of results from future archaeological excavations. 
Ulaan Tolgoi
 - 
Erklhel Area 
A 
total of 
87 
mounds were surveyed west of the Ulaan Tolgoi site in 2003; all but 8 of which were mounds recorded using Locus GPS receivers. An additional 31 mounds were recorded, mostly located in the hills northwest of Erkhel Lake (Figure 5.19). Three clusters have bee isolated: Cluster 
A 
with 64 mounds, located on the southern facing hills west of the deer stone complex (Figure 5.20); Cluster 
В 
with 10 mounds, located north of the deer stones; and Cluster C with 26 mounds, located about 6 kilometers east-north-east of the deer stones. No mounds were recorded between Clusters 
В 
and C. A small cluster 
Figure 5.16. Soyo area A. Four clusters of mounds all located on southern hill sides. Class I, II and III mounds depicted respectively as white circles, grey circles and black circles. Black areas represent forest growth and grey areas steppe or grass growth. 
Image size: 3.6km x 3.3km. 
Figure 5.17. Soyo Area B. Class I mounds (white circles) clustering around the Khug River. About five Class II mounds (grey circles) located at the lower hillsides to the northeast. Area measures: 4.1km x 5.0km. 
of 16 mounds was identified on two small hills located about 2 kilometers northeast of the deer stones. Compared to the clustering found within the Soyo Area A, no such patterning is visible at Ulann Tolgoi. The majority of the 64 mounds in Area A are Class II and III mounds, thus found on the southern facing hillsides, while the mounds found around the deer stones are all Class I mounds. The Class II mounds are located on a large slightly hilly plateau connecting the hillsides with the steppe. The Class I mounds surrounding the deer stones appear to be associated with the deer stone complex, as discussed above. The Class III mounds located in the hills do not cluster into groups as observed in the Soyo area but appear to be positioned on the surfaces with the least slope, taking advantage of the few flat areas found on the hillsides (Figure 5.20). A few mounds in Area A have been looted, yielding some human remains. 
Ushkiin Uver 
The 14 deer stones at Ushkiin Uver are surrounded with burial mounds. They are all Class I mounds. We have recorded 24 mounds. This comprises only a small fraction of all the mounds, including Class II and Class III mounds located in the hills toward the west of the deer stone complex. In June of 2004 we observed roughly 100 mounds on the southern hillsides between 3.6km and 5.5km west-south-west of the deer stone complex (Figure 5.21). These mounds were observed and recorded from the top of adjacent hills, and consisted largely of Class II and Class III mounds. An additional 10 + Class I mounds were observed on the steppe toward the deer stone complex. 
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        Figure 5.18. Soyo Area C. Two clusters of mostly Class 1 mounds (white circles and to the west) and Class II mounds (grey circles and to the east). Two sites within the eastern cluster include deer stones (black triangles). Area measures 4.0km x 4.4km. 
The Ushkiin Uver mound complex may become the largest and most comprehensive of the three studied areas. The deer stones and the mounds so far identified to the west are all situated within a major complex of hills all very suitable, at least from a geographical and geological point of view, for mound locations. We argue that this approximately 36km
2
 complex of small mountains and valleys may yield a significantly high number of mounds. 
discussion and Conclusion 
Our analysis of the spatial variation of mounds based on survey data in three distinct areas in the Hovsgol aimag has proven that it is possible to collect high quality survey data using a combination of advanced GPS receivers and traditional surveying methods. Further, integrating data into a GIS system makes it possible to view and conceptualize the interactions and relationships of various combinations of variables in a graphic environment. Currently, our data has been processed via very simple analytical methods to our data, allowing a basic familiarity with the data. With partial focus on the responses of one or two variables when exposed to a second or third variable with alterable values, we have explored such issues as how size variables alter as elevation decreases and increases and how the distribution of circular and squared mounds varies in the context of the different mound 
Figure 5.19. Ulaan Tolgoi research areas. Image measures 10.6km x 9.6km. Each mound, including all types and classes, are depicted by a white circle. Deer stone complex including 5 deer stones depicted by black polygon. Mounds to the west and north of deer stones recorded in 2003 and mounds just northwest of Erkhel Lake recorded in 2004. 
Figure 5.20. Ulaan Tolgoi Area A. Mounds with circular fences and squared fences are depicted as white circles and squares, respectively. Mounds with no fences are depicted as white triangles. Because symbol size exceeds more than 100 meters, mounds located close to each other may be
 
‘covered ’ by a single symbol only. 
Area measures 4.4km x 4.1km. 
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        Figure 5.21. Mounds located about 5km west of the Ushkiin Uver deer stone complex. Distribution is schematic and is based on visual observation, only. 
classes. Beneficially, our increasing familiarity with the data and continued processing of the results from the 2003 and 2004 field seasons allows us to coherently identify areas in need of additional research, as well as additional and innovative research questions, and sophisticative areas of future research and field work. 
Below are summarized results pertinent to classes, clustering, shape, and mound distribution: 
(1) Mounds are found on the flat steppe (Class I), on southern hillsides (Class III), and in border areas between hills and steppe (Class II). They are classified by size, with Class I mounds being the largest and Class III the smallest. Each class includes approximately one third of the mounds recorded in 2003 and 2004. These fractions may change when we have completed surveys in areas both with known mounds and in those where Class III mounds may be present. All three classes are represented in areas where mounds are identified. However single mounds or small clusters of Class I mounds may be found in isolated areas. We argue that Class I mounds may be younger then Class II and Class III mounds, and that mounds identified as khirigsuur may represent a temporal variation spanning across several archaeological time periods. 
(2) Mounds cluster into groups. Landscape variation, such as different slope distances, influences the location of mounds. When mounds are located on southern hillsides (Class 
s I 
£>urial Mounds 
Figure 5.22. Landsat image depicting area between Erkhel Lake and Ushkiin Uver. Ellipsoid areas represent 2003 and 2004 research areas. Irregular hexagon covering areas between Erkhel Lake and Ushkiin Uver represents area to be surveyed in 2005. Deer stone sites are identified as black triangles. In addition to the Ulaan Tolgoi and Ushkin Over deer stone complexes, a small complex including six deer stones is located around midway between Erkhel Lake and Ushkiin Uver (See Table 5.6). 
Ill) the builders tend to select the most horizontally level locations. This also appears to influence the direction of squared fences, optimizing the use of the most horizontally oriented surfaces. In some cases the clustering of mounds cannot be associated with landscape features. We argue that clustering is also caused by factors such as kinship, sociality and economics, and possibly spiritual factors. Most likely, the location of each mound is a product of many components of which slope distances, hillside location, and social factors are just a few. 
(3) We found approximately equal numbers of mounds with squared and circular fences. In the Ulaan Tolgoi area, the distribution is proportional, exactly half and half, while in the Soyo area the mounds with circular fences appear to outnumber the mounds with 
squared fences. We have not identified any correlation between fence type and landscape patterns. We argue that the two fence types represent a selection process based on kinship, gender or socio-economic factors. At this time we hypothesize that different fence types are related to the gender of the interred individual. This assumption will be tried through attempting to analyze Bronze Age Mongolian conceptions of gender and through more comprehensive excavations to determine the sex of individuals within central mounds. As of yet, excavations and skeletal analyses have been restricted to looted mounds. And the male and female sample sizes are too small for reliable hypothesis testing. 
(4) We have not yet determined if high density groups of mounds are present between known groups such as the Soyo and Ulaan Tolgoi or if mounds are found randomly in the landscape in high and low densities in relation to factors such as the presence or absence of deer stones. We have learned that between 50% and 75% of the mounds are very difficult to identify visually. This is especially true for Class III mounds. Consequently we would need to survey a number of areas between known mound locations to obtain a full understanding of the complete spatial distribution and variation. It is unlikely that we will find major groups of mounds similar in size to those found at Ushkiin Uver and Ulaan Tolgoi. However, some Class I and possibly Class II mounds have been observed between these groups. This represents an invitation to take a closer look at the more than 530 km
2
 of hills and valleys located between Erkhel Lake and Ushkiin Uver. Surveying these areas through extensive foot survey in pursuit of our objectives will be one of the next areas of focus (Figure 5.22). 
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Typical Class I mound. Most Class I mounds are located on the flat steppe and are in general significantly larger than Class II and Class III mounds, (photo: Frohlich) 
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Институтаас 
бѵрдсэн 
баг хамтран 
ажилласан юм. Эдгээр булшнуудыг “хиригсуур” хэмээн нэрлэж заншсан бѳгѳѳд Монголын тѳв болон хойд хэсгээр ѳргѳн 
тархацтайгаар байрлаж байдаг 
нь ажиглагдсан юм. Булшнуудын тархацыг 
судлаж, 
булш бутээгчдын хаана ямар 
аргаар 
булшаа бутээж байсан шалгууруудыг таньж мэдэх нь манай судалгааны ажлын 
гол зорилт 
байсан юм. Ууний ур 
дунд 
бид 
нар 
зарим нэг булшны 
байрлалтын уялдаа 
хамаарлыг 
олж ажигласан боловч тархацыг нь 
хараад 
ѳѳр хоорондынх нь онцлогийг тайлбарлах боломжгуй 
санаандгуйгээр 
энд тэнд байрласан булш ч 
бас тааралдаж 
байв. Эдгээр булшнуудыг олон тооны булш 
малтаж 
судласны эцэст арай илуу ур дунтэй шинжилгээ хийх боломжтой. 
Бидний судалгааны 
ажил 
статистикийн 
судалгаанд тохирохуйц 
олон тѳрлийн хэмжээг дээж 
болгон цуглуулахад 
тулгуурласан байв. Зйвхйн ердийн (нормал) 
тархацыг илэрхийлсэн тоо 
баримтыг 
л 
ашигласнаар 
судалгаа шинжилгээний уйл явцад алдаа 
гажилт 
гарахгуй гэдэгт бид итгэлтэй байлаа. Манай судалгааны ажил хоёр ѵе 
шатаас 
бѵрдэж байв: 1) эвдэж гэмтээлгѵйгээр хайгуулын ажил хийх ѵе шат, 2) малтлагааны ѵе шат. Бид хайгуулын ажлаа Уушигийн ѳвѳр орчмоор (п=125), 
Эрхэл 
нуур 
хавиар 
(п=120), Соёо орчимд (п=270) 
туе туе 
хийсэн бѳгѳѳд нийтдээ 515 гаруй булш 
буртгэн 
авсан юм. 
Булшийг буртгэн 
авах 
болон 
судлан 
шинжлэхдээ бид тѳрѳл бурийн арга 
техник 
хэрэглэсэн бѳгѳѳд 
уунд 
булшнуудын 
ялгааг хэмжихэд 
ашигласан Locus GPS 
-ийн 
Ashtech/Magellan 
(0.15-0.30 метрийн нарийвчлалтай) гэсэн хоёр нэгдмэл систему 
уд 
орно. Булшнуудын ялгааг хэмжихдээ 
Locus 
системээс гадна 
Garmin GPS-12 
(6 -10 метрийн нарийвчлалтай) системийг соронзон луужин болон 
метр 
хэмжигч туузтай зэрэгцуулэн ашигласан. Эдгээр ѳѳр ѳѳр арга техникуудийг 
хэрэглэхэд 
булшнуудын ойролцоогоор 25 хувь нь дор хаяж хоёр удаа давхцаж тэмдэглэгдеэн бѳгѳѳд эдгээр арга техникийн нарийн зйв хэмжилтийг тодорхой 
болгоход 
бидэнд маш 
их туе 
болж байсан юм. Эдгээр тоо баримтууд 
DBMS 
буюу 
Too 
баримтыг зохицуулах системд хадгалагдан улдеэн бѳгѳѳд уунд 
уртраг, 
ѳргѳрѳг, далайн тувшнээс ѳргѳгдеѳн хэмжээ, хашлаганы тѳрѳл, ангилалт, урт ѳргѳний харьцаа, бага хэмжээний булшны 
гаднах 
хурээ гэх мэт булшны 
гадаад 
бутэц 
зохион 
байгуулалт 
зэрэг багтеан 
болно. Орост хэвлэсэн 1:200.000 -н хэмжээст 
газрын 
зургийг буулган векторт 
шилжуулэн Landsat 
7 -н зурагтай (2,4 ба 7) 
хамтруулан 
Газарзуйн Мэдээллийн Системийн 
(GIS) 
ундэс бааз болгон хэрэглэсэн болно. 
Алфа 
тоон баримт 
ба 
векторын графикийг хамтруулан хэрэглэснээр цуглуулсан мэдээллээ чухам ямар арга хэлбэрийг ашиглаж судлан унэлж дугнэх боломжийг бидэнд 
олгосон ба 
энэ нь ѳѳр 
аргаар бол биелэгдэх боломжгуй юм. 
Бидний одоогийн байдлаар хурсэн урьдчилсан ур дун нь булшнуудыг ангилан ялгаж танихад тулгуурласан 
бѳгѳѳд 
энэ нь цаашдын судалгаанд мэдээллуудийг 
тѳрѳл 
зуйлд хуваахад хэрэгцээтэй алхам болох юм. Жишээлбэл: булшнуудын ойролцоогоор 50% нь тойрог хэлбэрийн ханан чулуунуудаар (тойрог хэлбэртэй хашлага), 45% нь дйрвйлжин хэлбэрийн хашлагаар 
хѵрээлэгдсэн байгаа 
ба 
5% нь огт хашлагагуй байна. Энэхуу нудэнд шууд тусах ажиглалт нь бидний булшнуудыг 
тѳрѳл 
зуйлд ялгах анхны ангиллын шалгуур хэмжуур болсон. Уунээс гадна бид булшнуудыг газарзуйн байрлалынх нь хувьд 3 
хэсэгт ангилсан. 
Тухайлбал, 1-р 
ангилалд тал газар байрлах булшнууд (ойролцоогоор 25%), 2 р ангилалд уул толгодын хормой бэлд байрлах булшнууд (ойролцоогоор 25%), 
3-р 
ангилалд уул толгодын хормой бэлээс дээш дунд хэсгээр байрлах булшнууд (ойролцоогоор 50%) туе туе багтеан байна. Энэ ангилал нь 
булшны том жижигтэй салшгуй холбоотой болох нь ажиглагдеан 
ба 
уунд: том хэмжээтэй булшнууд ихэнхдээ 
1-р 
ангилалд багтах газар, бага хэмжээтэй булшнууд 
3-р ангилалд багтах газар туе туе байрлаж байсан бол дунд зэргийн хэмжээтэй булшнууд 
2-р 
ангилалд багтах газар байрлаж байсан. Чухам яагаад булшны гадуур тойрог эсвэл 
дѳрвѳлжин 
хашлага сонгодог байсан талаар тайлбарлах ажиглалт дугнэлтийг бид одоохондоо хийж амжаагуй байгаа. 
Ѳѳр ѳѳр 
хэлбэртэй хашлаганууд эдгээр гурван ангилалд багтах булшнуудад ижил харьцаатайгаар тааралдаж байсан 
ба 
хашлаганы хэлбэр нь булшны хэмжээнд болон байрлалын ангилалтай 
тѳдийлѳн 
холбоо хамааралгуй бололтой. Хашлаганы хэлбэр нь оршуулсан хуний эрэгтэй эсвэл эмэгтэй байсантай холбоотой эсвэл нийгэм эдийн засгийн хучин зуйлууд хашлаганы хэлбэр сонгоход 
нѳлѳѳлж 
байсан эсэх нь бидний хувьд одоогийн байдлаар танигдаагуй маргаантай сэдэв болж байна. Булшнууд хашлагагуй байх хоёр онцгой шалтгаан байж болно. Уунд: Цаг хугацааны хувьд 
ѳѳр ѳѳр 
(Жишээ нь Хуннугийн уе) 
ба 
он цагийн турш элэгдэж угуй болсон эсвэл ургамал ногоо ургаж бурхсэн шалтгаанууд орж байна. Бидний бас нэгэн ажигласан зуйл бол 2 
ба 
3 р ангиллын булшнууд уул толгодын урд зугт нь эсвэл ойролцоо байрлаж байсан 
бѳгѳѳд 
маш 
цѳѳн тооны 
булш (5+/-) хойд зугт нь байрлаж байсан. 
Бидний цуглуулсан тоон баримтын судалгаагаар булшнууд маш олон тоогоор 
уул толгодын урд хэсэгт 
бѳѳгнѳрсѳн ба 
ингэж шавж байрласнаар ихэнх тохиолдолд 
ѳнцгийн 
зайн 
ѳѳрчлѳлт 
гэх мэт газрын 
ѳвѳрмѳц тѳрх 
байдалтай холбоо хамааралтай байж чадахгуй болох нь бидэнд харагдеан. Гэхдээ зарим тохиолдолд холбоо хамаарал ажиглагдеан 
ба 
бид 2004 оны судалгааныхаа ажлын уеэр 1 
ба 2-р 
ангиллын булшнуудыг Соёогийн хойд 
ба 
зуун хойд хэсгээс буртгэсэн билээ. Ингэхэд ихэнх нь (51 +/-) голын ойр орчмоор байрлаж байсан 
ба 1 р ангиллын булшнууд тааралдаж байсан. Энд тааралдаж байсан 1 р ангиллын булшнуудын тархац нь 
ѳѳр 
газарт байрлах 
1-р 
ангиллын булшнуудын тархацаас эре 
ѳѳр 
болох нь харагдаж байсан. 
Бидний урдаа тавьсан зорилго бол 
илуу 
их хэмжээний газарзуйн байрлалыг хамарсан булшнуудын олон талын судалгаа, дэлгэрэнгуй хайгуул хийх юм. Бид булшинд малталт хийхээс зайлехийж байгаа юм. Гэхдээ зарим нэг хумуусийн буруутай уйл ажиллагаанаас болон булш 
ѳмнѳнь 
тоногдеон эсвэл суйтгэгдсэн байвал бид 
булшаас 
шарилын яс, булшны гадна хэсгээс морьны араг 
86
 Б
гоЫісЬ 
et al. 
ясны хэсгууд (гавлын яс, нурууны нугаламны яс гэх мэт) зэргийг дээж болгон авахад бид цагаа зарцуулсан. 
Булшны 
функцийн тал дээр бид одоог хуртэл санал зѳрѳлдѳн 
маргалдсаар байгаа билээ. Тоногдсон болон суйтгэгдсэн булшнаас цуглуулсан шарилын араг яснууд (хуний 
ба 
морьны) 
мѳн 
туунчлэн бутан чулууны цогц бурдэлтэй хамаарах араг яснууд (морьны) 
аль 
цат уед хамаарах нь бидний маргаад байгаа ярвигтай системийг ойлгож учрыг нь тайлахад ихээхэн туе нэмэр болно гэж бид найдаж байгаа. 
Бид 2005 оны судалгааны ажлаараа 2 
ба 3-р 
ангиллын булшнуудыг Соёогийн хойд хэегээр ургэжлуулэн буртгэж тэмдэглэхээр 
тѳлѳвлѳж 
байгаа. Туунээс гадна, 2004 онд буртгэсэн булшнуудын 25% орчмыг тоон баримтаа улам лавшруулан чанартай 
хѳтлѳх 
ууднээс дахин буртгэх болно. Уушигийн 
ѳвѳрийн баруун урд хэегийн буган чулууны орчмоос 100 гаран 
2-р 
ангиллын булш болон 10-аад 
1-р 
ангиллын булшнууд туе туе ажиглагдан буртгэгдеэн. Харамсалтай нь энэ буртгэл бидний дээр дурдагдеан арга техникээр хийгдэж чадаагуй 
бѳгѳѳд бид дахин буртгэхдээ дээрх аргыг хэрэглэх 
мѳн 
Уушигийн 
ѳвѳр 
орчмын 
хѳрш зэргэлдээ 
хэсэгт 
бас судалгаа шинжилгээ хийхээр бид зорилт тавьж байгаа. Эцэст нь хэлэхэд булшнууд хэрхэн 
хэсэг 
буртээ ялангуяа буган чулуунуудын хэегээр ургэлжлэн тархдаг эсвэл хэрхэн тархац нь тасалддаг талаар бид одоохондоо бурэн гуйцэд ойлголттой болж амжаагуй байгаа. Тийм учраас бид 
ѳргѳн хурээний хайгуулын ажлыг хойноос урд зуг уруу чиглэлтэйгээр Уушигийн 
ѳвѳр болон Эрхэл нуурын хоорондох газарт хийхээр 
тѳлѳвлѳж 
байна. 
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Ulaan Tolgoi khirigsuur mound complex south of the deer stone site, (photo: Frohlich) 
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