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Ulaan Tolgoi Mound 1
Satellite Mound A
Level 2 Map
9 July 2005

Ulaan Tolgoi Satellite Mound A with grid
view to south
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Mound , Satellite Mound A Finds:
Level 2:

7. 1 piece and fragment of long bone in brown soil.
8. 1 bone at -35 in brown sand.
9. 2 small pieces of bone. -40cm in brown soil.
10. Small bone joint fragment -34cm.
11. Small bone joint fragment -35cm.
12. Small bone joint fragment -52cm.
13. Small bone joint fragment -15cm.
14. Leg joint fragment. -28cm in brown/black soil. Most likely cow (?) joint at base of level 2.  
Brown/black soil just above level 3 rocks, at base of the dark soil deposit.
15. Horse tooth at -52cm. Beneath level 3 rocks brown soil.
16. Horse bone (?) -53cm. In brown soil.
17. Partial horse head - right mandible proximal fragment, with front of mandible eroded/missing. 
Some evidence of weathering before burial.  Two teeth in jaw and one found lose (which is listed at 
#15). 
 

14,Leg Joint Fragment; 15, horse tooth; 16, horse bone.

Ulaan Tolgoi Mound 1, Satellite Mound A, Level 3
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Ulaan Tolgoi, Mound 1
Satellite Mound A, Level 3:
Excavation Diagram

Satellite Mound A Level 3 Notes:
 Fragementary horse mandible found at base of sandy organic - stained deposit 20-30cm deep.
The horse mandible was surrounded by rock and with fragments of bone and joints of a cow(?),
about 10cm above it.  The larger mandible fragment was missing its distal end and seemed to
have been very weathered at the break, as from exposure to fi re.  The smaller fragment of the  

        left mandible was missing both its proximal and distal parts and included only the main molar 
portion.  A few other bone parts were present (not skull parts), making the deposit appear to be     
a desposit of the remains of a horse that had died sometime earlier whose remains were re-
interred here in fragmentary condition.  There was no orientation as the parts were lying fl at and 
jaw was disarticulated and no maxilla present.
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 Excavating the NE corner mound should provide a date for the construction of the big khirigsuur almost as 
accurate as dating the inside of the big mound itself.



Arctic Studies Center

131



Mongolia Report 2005

132

Erkhel Lake North Deer Stone 1

Erkhel Lake North Deer Stone 1

Erkhel Lake North Deer Stone Site.  10 July 2005.
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Deer Stone Site Erkhel Lake East (see notes Appendix A)

Deer Stone 2

Deer Stones 1 and 2

Deer Stone 1

Deer Stone 1 Odbaatar and Bayaraa measure Deer Stone 1

Deer Stones
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Ceramic period site on north side of Khug River at Soyo
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Appendix E

Deer Stone Motif Drawings
By Elizabeth Eldredge
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Deer Stone Conference opens at University
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Appendix F

Deer Stone Project Conference and Workshop Program 
Smithsonian Museum Workshops 

Friday, 17 June

10:00am  ‘plenary session’ [location?]
Care of Collections on Exhibit and in Storage (presentation and demonstration for the whole group):  Conservation 
concerns and solutions related to handling, mounting, and displaying museum objects, including ethnological and 
archaeology materials and natural history specimens. Demonstration will include test procedures to determine if 
materials are safe for use with museum objects.

2:00pm  Afternoon Sessions [locations?]
Practical Techniques for Use in Exhibits and Storage (demonstration and hands-on workshops, presented in two 
concurrent sections):

Group 1: Storage Supports  (participants may bring small objects to use as examples in preparing a storage support)
Natalie Firnhaber, Conservation, Dept. of Anthropology, Smithsonian Institution

Group 2: Bracket-Making and Taxidermy
Carolyn Thome, Offi ce of Exhibits Center, Smithsonian Institution
Paul Rhymer, Offi ce of Exhibits, National Museum of Natural History

Note:
During the week of 20-24 June, Paul Rhymer and Natalie Firnhaber will be available for additional consultation on 
conservation, bracketing, and taxidermy. Please speak to them directly to make arrangements for meetings and/or visits 
to your museums.
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Conference Day
Saturday, 19 June, 10 – 5

Morning Session 10-12:30

Peopling the Americas: The Mongolian- Beringian Connection

Bruno Frohlich, Department of Anthropology, Smithsonian Institution

Abstract:  Anthropologists have argued for years about the fi rst peopling of theAmericas and how many waves of 
migrations took place. Professor William Laughlin, asingle migration proponent, proposed to test his theory by joint 
research with Russian Academician A. P. Okladnikov, fi rst in 1974  in the Aleutian Islands and in 1975 on Olkhon Island 
in Lake Baikal. Since then, new hypotheses have been proposed. Stephen Zegura proposed a two-wave migration based 
on Y-chromosome haplotypes that demonstrated that the Asians most closely related to American Indians came from the 
Lake Baikal area and northern Mongolia.  In the future more sensitive analytical methods will include mtDNA, advanced 
statistical procedures, and enhanced studies of skeletal collections from Mongolia and Russia. This presentation will 
focus on the Laughlin-Okladnikov collaboration, the results of later studies, and how this affects our current Mongolian 
– American collaboration.

Eskimos, Vikings, and Mongolians: Cold and Frozen? Or “Empire States” of the Arctic?

William W. Fitzhugh, Arctic Studies Center, Smithsonian Institution

Abstract: It might seem hard to imagine what Erik and Red, Genghis Khan, and the some unknown Alaskan Eskimo of 
about 900AD had in common; but in fact Vikings, Mongols and Thule culture Inuit are responsible for three of the most 
widely-dispersed human expansions ever known before the Columbian era. Why are we getting such surprises from the 
North? And what is the future of a melting Arctic?

Reindeer Herding in Eurasia: Origins, Practices, and Relevance to Mongolia
Paula DePriest, Smith. Ctr. for Materials Research and Education
William Fitzhugh, Arctic Studies Center, Smithsonian Institution

Abstract:: Reindeer-herding has been a way of life and livelihood for northern Eurasian peoples for more than 2000 
years. Replacing the unpredictable life of hunters and fi shermen, reindeer breeding provided a secure means of transport, 
clothing, shelter, tools, and food. Managing domestic reindeer is a complex task, and many ethnographic varieties are 
known historically. Despite its importance, the date and place where reindeer-herding originated is not known, but it has 
been hypothesized to have fi rst taken place in Tuva and northern Mongolia. This paper reviews reindeer biology and 
ecology; practices used by the Tsaatan and other reindeer-herding peoples, and theories about its history and origin. 
  

Digital scanning in an archaeological setting: creative applications in Mesoamerica and Mongolia

Harriet F. (Rae) Beaubien (presentation) and Basiliki Vicky Karas (demonstration)
Smithsonian Center for Materials Research and Education

Abstract: The most common method of digital documentation employed in an archaeological setting is photography, 
but several other techniques are being used creatively for the purposes of documentation and preservation.  Flat-
bed scanning, currently in use at the site of San Bartolo in Guatemala, and three-dimensional laser scanning, which 
will be tested during the Deer Stone Project’s 2005 fi eld season in Mongolia, are discussed; the 3D technique will be 
demonstrated. 

Afternoon Session: 2 – 5 pm
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Appendix G

Conservation Report 2005
Natalie Firnhaber

Conservator, Department of Anthropology,
National Museum of Natural History

Smithsonian Institution
fi rnhabn@si.edu

Mongolian report   June 15 – 26, 2005

The conservation presentation was given at the National Museum of Mongolian History on June 

16 to museum staff from a variety of museums. It was primarily on storage. Four different methods 

of storage were shown. A seal skin Eskimo headdress demonstrated  three dimensional hat storage. 

A pair of Mongolian trousers was used as a costume example, and included vacuuming and crease 

removal (including testing for color bleeding), and storage. Mongolian bow and arrows were used 

to show storage care of delicate feather arrow fl etchings and how to provide balanced support along 

the bow. The fi nal example was artwork on paper, using a four-fl ap design with a glassine cover 

over the artwork. Paul Rhymer discussed bracket making for exhibition. At the coffee break, I met 

Purevsuren Soren, an archivist with the National Archives.  She was interested in learning how to 

identify problems in paper.  A group from the Cultural Heritage Center attended the presentations.  

Apparently they are the only conservators in the country and museums take their conservation 

needs to their center.  We arranged a visit with them.  A woman presented her card from the costume 

museum, which is new and still under construction, but she had questions about exhibiting costumes.  

We want to visit her, but the collection is not available to see right now, and we could not arrange 

anything with her. 

After the break Rae Beaubien and I demonstrated several materials testing techniques.  They were 

the Oddy test, pH pens, and the Bielstein test.  We passed around the various test results so they 

could see them for themselves.  We gave away pH pens and all the Oddy equipment, as well as 

handouts describing how to do the tests.  They practiced with the pH pens, but the room was too 
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crowded and time too short to have anyone individually practice the other tests.  

In the afternoon Paul and I did our workshops—he at the Natural History Museum and I stayed 

at the Museum of Mongolian History and used the same room as for the presentations. I had the 

participants divide themselves into groups of three.  I had brought souvenirs from Washington 

–baseball cap, SI keychain, ceramic disk, pen and spoon. I asked them to make storage boxes 

and supports for the objects I brought. They could choose from a variety of materials (blueboard, 

pellon, various papers, richfab, ethafoam) and could keep whatever they worked on. It became very 

competitive, lots of energy, laughter, but not many questions.  After they fi nished, I asked them to 

explain their work to each other.  We applauded each effort. They seemed to enjoy it and I hope got 

some ideas from each other and from us.  

Sunday morning, June 19, Paul and I went to the Mongolian History Museum to meet with Odbaater.  

He was heading to the fi eld with Bill on Monday so this was his only day to meet with us. We looked 

at his exhibits with him. He showed us an actively corroding bronze vessel.  He said the Cultural 

Heritage Center would do the treatment for it. We looked at a silver display with black felt under 

the silver. We suggested he test for wool because of sulfi des attacking the silver and change it if 

it is wool.  It might be the typical wool felt we see everywhere in Mongolia.  His cases were very 

clean.  He opens and cleans them every two months. He asked about marble statuary in the open 

with no protection.  It was dirty from hands touching it.  I suggested how he could clean it.  We 

suggested he put up barriers (but it was clear he knew that should be the thing to do).  Paul showed, 

with a drawing, how Odbaater could exhibit small stone tools without using tape on the back, but 

brass posts instead. Odbaater clearly was dedicated to his work and wanted to do it in the best way, 

which for the most part, he already was. He also expressed concern about taking care of objects at 

archaeological sites.  I told him I would try to send him books on fi eld conservation.  He was very 

happy for that.  

June 20 Paul and I visited the Cultural Heritage Center. We met with the director, who told us they 

have 17 on the staff, nine of whom are conservators. This is the only restoration center in Mongolia 

and they also serve the provincial museums. (All museums in Mongolia are government museums, 

according to her)  They also take care of collections in the Buddhist monasteries and the National 

Library. When a monastery is restored (so many were destroyed or damaged by the Russians) the 

artifacts inside are also restored. The damaged objects are brought to the center. 

They had a 13th century silk archeological garment laid out for me to see. They showed me the 

photos they had taken when they received it. They had washed it and fl attened it, perhaps under 

glass.  It was very fl at.  It was in very nice condition and beautifully made.  It had been found by 

looters who disrupted the gravesite and threw a lot of things all over, including this magnifi cent 
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gown, which didn’t look magnifi cent to the looters.  I did show them how to humidify and then 

remove some creases in a sleeve to give it three dimensionality and prevent breaking of crease edges. 

They showed us the replicas they had made, especially for Paul, as they all knew of his work with 

the deer stone. They showed us their casts, which were very good.  China is their main source for 

all of their supplies.  They are interested in having conservation specialities at the Center.  Currently 

the conservation staff have all had the same training.  They studied this discipline at the university 

under one special individual, Khishigbayar, who then became the head of this center.  He earned 

a Bachelors degree in Poland and a Masters in Bulgaria and studied in various other countries, 

including Japan and Holland, learning different methods of conservation and restoration.  He died 

last year.  

In the afternoon we went back to the Mongolian History Museum and met with Twl, the person in 

charge of storage. Objects here were stored on metal shelves.  She took us to the Museum of Natural 

History because most of their storage is actually there.  They said the Mongolian History Museum 

was a former school and the design doesn’t include good spaces for storage.  We looked at many 

saddles hanging on wood supports with stirrups hanging down.  They are heavy metal stirrups 

hanging by leather and cloth from the saddle.  Twl said the heavy stirrups needed additional support 

to prevent the leather/cloth from breaking, and she had already requested this, but the director hadn’t 

decided yet to have that made for them.  She said one problem is that the NMNH isn’t eager to put 

money into storage for the objects from NMMH.  She pointed out the long windows in the storage 

area.  Twl had attached blue plastic to keep out the light, which did minimize it.  She asked if she 

should also put curtains over it.  I said yes, there should be no outside light in storage.  She seemed 

to already know that, but maybe she appreciated support to her knowledge. Textiles (clothing) are 

stored in a deep wooden drawer with each garment lying on top of each other with different kinds of 

paper in between (it looks like perhaps whatever they could fi nd).  I suggested she test the papers for 

acidity, and also suggested using cotton cloth between each separate textile.  She also has boxes of 

rugs and other fl at textiles and is waiting to put them on rolls as soon as she can have rollers installed 

in another room.

On Tuesday, June 21, we went to the NMNH to meet our interpreters, Chimgee and Naagi.  Naagi 

came back with me to the Cultural Heritage Center to pick up Ganaa who wanted me to see the 

National Library collection of sudras (bound books of Buddhist texts/prayers).  The Library is 

a very large building, built in 1921. There are two million books, not including the sudras.  We 

went upstairs to a large open room that looked like an exhibit space with glass cases along the 

walls.  There were large windows, and all covered so no light came into the room.  On exhibit were 

primarily sudras, including a famous one, according to Ganaa. She said there are two famous sudras 
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in Mongolian Buddhism.  One is here and the other is in the Gandan Monastery.  These are from the 

17th and 18th Century.  One is the Gan Guur and the other is the Dan Guur.  They are still both being 

read every day by the monks. The sudras are long narrow books with wood covers. They brought out 

an 18th Century sudra which they said had been in a wet condition and they thought was moldy. It 

was wrapped in a quilted cloth which appeared to have been made for it.  The pages were discolored 

and sticking together, but there was no moldy smell.  I demonstrated how one could gently begin to 

separate the pages with a thin spatula, and how not to go too far.  I suggested a paper conservator 

should come to show them various paper care techniques and they were very enthusiastic about 

that.  But this sudra was not in danger of getting worse if it was not handled.  The pages are written 

on both sides and they asked how they should be protected since the edges break easily.  I asked 

if the pages could be photocopied, but she said the monks would not want to use a copy, only the 

original. The monks read 2 -3 books, usually the same ones, every day.  This causes damage to the 

paper. I opened the sudra very slowly and carefully to illustrate handling, which generally seemed 

rough, with edge breakage as a result. I looked at the brown brittle edges of the sudras and suggested 

checking for pH of these papers.  Ganaa said the reason the edges are brown and breaking now is 

because after the sudra is written, the edges are burned to prevent insect attacks.  She said there are 

almost no insect problems in the sudras.

Ganaa said paper conservation is the next most important area to learn. She actually had studied in 

Japan for one year, with a scroll mounter.  The idea of a paper conservator seemed a good idea to 

me, as well as textile conservation.  The weather here is dry and there seem to be little problems with 

bugs or mould.  The metals look good, the stone seemed OK and even the wood was in pretty good 

condition.  However, the more archaeology is done, the more they are also going to need instruction 

in fi eld conservation and instruction in working with archaeology objects brought to them.

Naagi and I visited the Bohg Khan Monastery/winter palace. Exhibited were extraordinary royal 

clothing with tiny coral and pearl beads and gold thread so close it looks like sheets of gold, but 

exhibited in light and on hard wood supports.

On Thursday we traveled to the countryside with Jafsma, Dagema, Tsogoo and Boldoo from the 

taxidermy department of the NMNH museum and Chimgee came along as our interpreter.  

Friday Naagi and I went to the Mongolian History Museum.  We visited with Bumaa and   talked 

to her about possible US internships.  Afterwards Naagi and  I visited the Religion Museum, the 

Choijin Temple Museum. Saaral is curator of collections and met us there. She told us the temple 

was built in 1904 and all of it was built for one monk, the younger brother of Bohg. It became a 

museum in 1960 and before that it was an active temple.  We met Pugi, director of the museum. 

Five separate temples make up this one temple complex.  It cannot be heated.  There were UV lights 
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inside all case.

She asked about cleaning the metal of copper and gold images. There is a nice brown patina on the 

copper.  There is a smaller temple built for the Buddha with 16 scholars seated next to the Buddha.  

The images were made of a combination of clay, paper and water.  She showed us their storage. 

The room had actually been storage for food when used as a temple. Everyhing was a jumble and 

damaged. One statue made from clay and straw was crumbling; a sudra very torn at the edges was 

handled by her quite roughly. Sudras were wrapped in silk cloth and tied and lying on top of each 

other in large wooden boxes or stacked on unpainted wood shelves. Paintings were lying on top of 

each other or were haphazardly rolled and crushing each other.  There were widely spaced shelves 

with open space in between.  I suggested rolling paintings with a roller inside. She asked if I would 

suggest changes in the exhibit, and I said the UV light inside the cases should be covered with UV 

absorbing plastic and I would look for sources for her on the internet.  Most of the cases were either 

lit with UV tubes inside cases or illuminated by open windows.  I suggested covering the windows to 

prevent fading, especially of the reds in the intricate embroidered hangings.

We went back to the Natural History Museum and met up with a biologist and a botanist.  They said 

every year they “smoke” the collection as a pesticide.  It is a poison, but they do not know what it is.  

It is from China. They said the pesticide does not stay in the specimen. I told them about freezing.  

They have new plant storage—wood cabinets with pressboard sides and plywood shelves. They have 

2000 plants in the collection. Last year 100 mounting papers were brought (perhaps by Debbie Bell) 

and have already been used 

They have no minerals nor gemstones in the collection.  The Mongolian geologists do not work 

in the museum.  They make 10 times more money working outside the museum, I was told.  

Batamtsetsehe is the botanist. 

We walked through the exhibit and many dried plants were fragmenting on exhibit.  I suggested they 

exhibit them on a slanted surface and use illustrations of plants instead of the real thing.  They did 

not know what I meant by illustrations.  They said there is a drying method from Japan where the 

plant still looks full and real but is dried.  They want to know how to do that.

We met with Bumaa again.  I gave her the rest of the conservation books I brought, 

hygrothermometers, and handouts, hoping she will distribute as she sees fi t.  We also met again with 

the director. Paul mentioned to him the idea of having another deer stone made by the fellow from 

the Cultural Heritage Center. The director liked the idea.  I suggested having a paper conservator 

come to do a workshop because we saw so many sudras that were in bad shape.  I also suggested 

an internship in the US for one of the conservators from the Cultural Heritage Center.  He was 

enthusiastic about both.  He has studied the sudras and is anxious to have them cared for. 
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Adiya translates Natalie Firnhaber’s conservation
 lecture at the museum
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Figure 1: January/February 2006 Archaeology Magazine Cover

Appendix H
Archaeology Magazine Story

Eric Powell
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Appendix I
Radiocarbon Dates List

Table 1. Radiocarbon Dates from Deer Stone Sites in Hovsgol Aimag

    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 DS5 F1 Erkhel / 2005 B-215694 AMS tooth coll. 2800 ± 40 BP BP 2980-2790
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 F1 Erkhel / 2003 B-193738 AMS bone coll. 2530 ± 40 BP BP 2750-2470
Ulaan Tolgoi DS4 F2 Erkhel / 2003 B-193739 AMS bone coll. 2950 ± 40 BP BP 3240-2970
Ulaan Tolgoi DS4 F3 Erkhel / 2003 B-193740 AMS bone coll. 2810 ± 40 BP BP 2990-2800
Ulaan Tolgoi DS4, F5 Erkhel / 2004 B-207205 RAD bone coll. 2790 ± 70 BP BP 3220-2800
Ulaan Tolgoi DS4, F6 Erlhel / 2004 B-207206 RAD bone coll. 2740 ± 70 BP BP 3150-2780
Ulaan Tolgoi Md1 SM-A Erkhel / 2005 B-215644 AMS charcoal 2980 ± 40 BP B P 
3260-3000
Ulaan Tolgoi Md1 SM-A Erkhel / 2005 B-215692 AMS tooth coll. 2860  ±  40 
BP BP 3080-2870
Ulaan Tolgoi Md1 SM-B Erkhel / 2005 B-215693 AMS tooth coll. 2950  ±  60 
BP BP 3320-2940
Ulaan Tolgoi Md1 NEC Erkhel / 2005 B-215643 AMS charcoal 3030 ± 40 BP BP 3350-3090
Tsatstain Khoshuu Tsatst / 2004 B-207207 AMS tooth coll. 2920 ± 40 BP BP 3330-3060
S49 external mound Soyo /  2004 B-216280 AMS tooth coll. 2800 ± 50 BP BP 3000-2780 +
S49 central mound Soyo /  2004 B-216281 AMS bone coll. @ 2900 ± 50 BP BP 3210-2880 +
S50 central mound Soyo /  2004 B-216282 AMS bone coll. @ 2560 ± 50 BP BP 2660-2480 +
________________________________________________________________________________________________
*  collagen date;  #  with 13C/12C correction;  @ human; + B. Frohlich samples




