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Fig. 1. Before treatment photograph of front (by Melissa King and Jim Schneck) 



 

 
Description:  
 
Overall  
This is a hand stitched patchwork hat composed of dyed and pattern cotton fabric, skin, and fur. 
There is a skin neck strap and decorative silk tassels on the top. The order of the detailed 
description is from the top to the bottom of the hat.  
 
Tassels 
There is a braided and twisted z2Z red tassel that appears to be cotton attached to the top of the 
hat with blue z2S and brown z2S thread (both possibly cotton). The red color is concentrated on 
the outside of the thread, which may suggest that the tassel was dyed after creation (Mina 2017). 
The red tassel is not even in density and twist and includes slubs in the fibers, which may suggest 
that it was home spun by a less experienced spinner (Mina 2017). A woven knot design made 
from yellow twisted z2S thread (possibly cotton), is attached to the base of the red tassel. The 
yellow thread has two extended ends that go through the cylindrical center of two additional 
tassels. The cylindrical center of these tassels appears to be some type of collagen-based 
material, possibly skin. The thread that forms the fringe of the tassels both appear to be s2Z silk. 
There is a purple tassel with s2Z (possibly silk) tan ruff wrapped around the head with a three 
s2Z purple threads (possibly silk) creating singular line around the center of the head of the 
tassel. At the top of the tassel is a loosely tied knot of thread that appears to be wrapped leather1. 
The other tassel is a green color and instead of a purple thread stripe on the head, it is red. At the 
top of this tassel is another loosely tied knot of threat that appears to be wrapped leather as well, 
but it is also wrapped in a read thread (possibly silk). There is also a 3-cm long strip of skin or 
collagenous material attached to the center, which may have contained fur2, as well as some z4 
braided black thread (possibly silk) within the bundle of tassels sewn into the center of the hat.  
 

                                                
1 Further testing is required to determine the material. 
2 This was determined by looking at a very similar hat from the American Museum of Natural 
History’s collection, which has a fur tassel at its top (see Appendix II).  

Fig. 2. Before treatment photograph of back (by Melissa King and Jim Schneck) 
 



Fur top 
The top of the hat is a circular patchwork of fur 15 cm diameter. The circle is composed of four 
strips of skin each 3-4 cm in width and 3/128th inch thick. Based on the long, thin shapes of the 
strips and the bright orange color of the fur, the skin is likely to have come from the legs of a 
reindeer, however, further analysis is required to determine the exact species (Pouliot 2017). 
There is some flexibility to the skin, which may suggest that it is semi-tanned. The skin is ladder 
stitched together by hand with what appears to be sinew. On the center seam between the fur at 
the top of the front of the hat, the use of s3Z brown thread is used on what is likely either a 
historical repair or varied stitching that occurred during manufacture.  
 
Fabric and skin applique, described top to bottom 
The patchwork fur circle is ladder stitched by hand along its circumference to a 1-cm wide red 
plain-woven3 fabric (possibly cotton). The thread to attach the fur to the red fabric is two strands 
of brown z2S thread (possibly cotton). The red fabric strip was cut on the bias4 and contains one 
seam along the fold of the hat. The bottom of the red strip has a pressed and folded seam and is 
hand sewn with a running stitch and one strand of z2S brown thread (possibly cotton) on top of a 
tan colored fabric strip of fabric. The tan strip is 0.5 cm. wide and is also plain weave5 (possibly 
cotton) and cut along the bias with a singular seam along the fold of the hat. The tan strip has a 
pressed and folded seam along the bottom that is hand sewn with a running stitch in groupings of 
three6 with a z2S cream colored thread (possibly cotton) to a strip of blue fabric. This is a 3-cm 
strip of plain weave7 fabric (possibly cotton) that is cut along the bias with a singular diagonal 
seam on the back.  
 
There is an intricate scrollwork applique of skin or gut; this is quite fine, with the width of the 
design as small as 0.2 cm in places. The scroll design is opaque white and very thin (1/64th in 
thick) with no visible grain. Due to its length and thickness it is possibly made from the skin of a 
marten, an animal native to this region (Pouliot 2017).8 The applique is hand sewn to the blue 
fabric with double groupings of running stitches using a z2S cream colored thread (possibly 
cotton). A thin strip of goldenrod colored fabric is pressed, folded, and stitched on top of the 
bottom of the blue fabric strip. The goldenrod fabric is a felted plain weave9 (possibly cotton) 0.5 
cm thick and cut along the bias with a single seam along the fold of the hat and is overlapped 
with diagonal cuts on the center of the back of the hat. There is a 2.25 cm strip of patterned 
brown fabric (possibly cotton) pressed, folded, and hand ladder stitched on top of the bottom of 
the goldenrod fabric with brown z3S thread (possibly cotton). The brown patterned fabric has a 

                                                
3 Warp: 64 threads/inch Weft: 56 threads/inch 
4 Using the bias of a fabric adds additional flexibility, which is utilitarian for a hat, however it is 
also an extravagant way to use fabric and may suggest that the fabric was purchased specifically 
for the purpose of making a hat (Mina 2017).  
5 Weft: 48 threads/inch Weft: 40 threads/inch 
6 It is possible that this number is symbolic as the colors of the thread and textile have little 
variation, which suggests it is not decorative (Mina 2017).  
7 Warp: 64 threads/inch Weft: 44 threads/inch 
8 It could either be paired down, which would require extreme skill, or it could be from an 
originally thin-skinned animal. There is a possibility that it is gutskin as the Penn Museum 
records suggest, however its opaqueness would be quite peculiar. (Pouliot 2017) 
9 Warp 56 threads/inch Weft: 40 threads/inch 



diagonal polka dot design and appears to be resist dyed. It is plain weave10 and cut along the bias 
with four diagonal seams and a straight seam along the fold of the hat.  
 
Bottom trim 
The brown patterned fabric has a visible raw edge 
sandwiched between two 0.5 cm strips of skin, and 
is hand ladder stitched with brown z3S thread 
(possibly cotton). The skin appears untanned due 
to its rigidity. The hair resembles the hair on the 
fur, but would also need further analysis to 
determine the species. The skin is 1/32nd in thick 
and includes the grain with the removal of most of 
the epidermis with some hairs remaining (see fig. 
3).11 It is difficult to discern the seams of the skin 
due to cracking that occurred over time.  
 
Neck strap 
The strap is composed of two strips of skin with 
grain layers removed that are 27 cm long and 1.75 cm wide and 1/8th inch thick. The strips have 
a 7 cm long slit down their centers and are opened to create a v shape and 2 cm of their length is 
sewn onto the exterior of the skin lining of the hat 3 cm apart with blue s2Z thread (possibly 
cotton). At the bottom of the front strap is a cut fringe with four 0.5 cm slivers. At the bottom of 
the back strap there is a singular diagonal cut. The two ends of the neck strap are sewn together 
with a running stitch using beige z2S thread (possibly cotton). Due to its yellow/brown/white 
color and suppleness, it is likely semi tanned with some type 
of lipid tanning process, and possibly smoked (Pouliot 
2017). 
 
Interior lining 
There is a 5-cm wide strip of skin along the bottom edge of 
the interior of the hat. It is sewn at the top through the fabric 
layers and the fur component and at the bottom from where 
the trim is attached to the brown patterned fabric. There are 
two seams with one of them on the folded edge. The skin 
has no visible grain, is very thin12 (1/64th inch thick), and 
appears to be at least semi tanned for flexibility, but further 
testing would be necessary to confirm this.  
 
Ultra violet examination 
The hat was observed under ultra violet light, and the white-
toned skin components fluoresced white (see fig. 4). There 
was no other no other notable fluorescence. 
 
                                                
10 Warp: 56 threads/inch Weft: 52 threads/inch 
11 It is very possible that the trim skin may have included more hair originally as is evident on 
other known samples of similar hunting caps (see Appendix II) 
12 It is possible that the skin is from a baby or unborn reindeer, which is not uncommon for 
cultures in this area (Pouliot 2017).  

Fig. 3. Microscopic detail of trim of hat 
showing reindeer skin with grain and hair 
attached (Nikon SMZ-10A 4.9X) 

Fig. 4. Hat under ultra violet 
examination 



Historical Context: 
According to Penn Museum keeper, William Wierzbowski, the hat was acquired by the Penn 
Museum in 2003 from Philadelphia’s Commercial Museum, which had closed in 1994. The hat 
was one of 305 objects from the Amur River delta that were collected and displayed at the 1900 
Paris Exposition Universelle. The collections were sent to Paris by the Khabarovsk Regional 
Museum, which is located on the Amur River (Wierzbowski 2015). Khabarovsk is known 
specifically for its history as a trading post, especially because of its river port and proximity to 
the Trans-Siberian Railroad, and by the end of the 19th century it was an established fur trade 
center (Bloch and Kendall 2004, 103).  
 
Unfortunately, no information about the hat’s specific culture of origin is included in its records. 
However, two incredibly similar hats from the Nanai culture of the Amur River region are part of 
the Siberian anthropological collection at the American Museum of Natural History (AMNH), 
making this a likely attribution. These objects were collected between 1898 and 1899 by German 
sinologist Berthold Laufer during the Jesup North Pacific Expedition (Wierzbowski 2015). 
Judging by photographs, one of the AMNH hats (70/642) has similar fur, color palette, sewing 
technique, and a nearly identical applique design motif as the Penn Museum hat. Within the 
AMNH records for this object (see Appendix II) is an inventory sheet from Laufer describing 
this object as a “hunter’s cap” created from “doe-skin” (Collections database, AMNH website).    
 
The Amur River region is known specifically for its fishing and hunting culture (Black 1988, 
24). Silk and cotton were often brought from China through trade (Oakes and Riewe 1988, 170).  
By the 19th century, the Amur groups were officially Orthodox Christians, however, Shamanism 
and beliefs associated with nature continued to be highly prevalent (Black 1988, 29). Amur 
region cultures had strict traditions based on respect for animals, which involved dressing up in 

elaborate handmade 
clothing before and after a 
hunt to appease the animal 
spirits (Oakes and Riewe 
1998, 165). Scrollwork 
designs are common 
through the Amur River 
region, and traditional 
designs are passed from 
mother to daughter, but the 
styles are culturally 
distinct. The zigzag, spiral, 
snakelike design 
associated with Nanai 
culture (see fig. 5) is 
derived from a legend that 
the earth was originally 
smooth and covered with 
water, and that the land 
only appeared after a giant 
serpent ploughed deep 
valleys with his body 
(Krupnik 1995).  
 

Fig. 5. A studio portrait of a Nanai family attributed to Emile 
Ninaud and acquired by Berthold Laufer showing a similar 
scroll motif and hat style worn by the two men in the front. 
Source: American Museum of Natural History Library 41614 
 



 
 
Condition:   
 
Overall 
The object is in poor condition overall. It has lost its original 3-dimensional form from many 
years of flat storage, and there is much loss of original material due to insect damage. Surface 
dirt and grime have accumulated over the entire surface, causing overall darkening and 
discoloration. 
 
Tassels 
There are remnants of an insect infestation including frass and casings from both webbing and 
casemaking clothes moths within the red tassel. The tassel itself is undamaged, suggesting that 
the infestation was due to the possible proximity of a fur tassel that is now lost. The red tassel 
twist is loose at the ends, and the color appears particularly faded. The green and purple fringe 
tassels are also faded and quite tangled. They look to have lost some of their fringe over time as 
well. The knots at the top of both fringe tassels are loose, and their wrapping is unraveling 
slightly, which can be seen under the stereomicroscope.  
 
Fur top 
There is significant slippage of fur revealing the epidermis of the skin, much more so on the back 
of the hat than the front. Many of the hairs are also shortened. Both conditions are likely due to 
insects.13 Along the surface of the exposed epidermis is evidence of insect grazing, revealing the 
lighter shade of the underlying grain layer. There is a 0.5 cm tear along the lower seam between 
the fur sections on the front of the hat. On the back of the hat is a 1 cm tear on the center of the 
bottom section on the skin. The fur loss has dramatically increased since it was last documented 
in drawing in a 1986 condition report from the Museum of the Philadelphia Civic Center (see 
Appendix 1). There are several holes in the skin (see condition diagrams), and these could be the 
result of previous display methods, damage during the animal’s life14, or manufacturing flaws. A 
crease has formed across the top due to the hat’s flattened storage position, and the skin has 
stiffened over time making it difficult to open.  
 
Fabric and skin applique 
The colors of the fabric on the back are quite saturated in comparison to the front, and the seams 
within the interior of the hat have even brighter colors, as both the interior and back received 
significantly less light exposure. The blue fabric shows white frass residue, likely from the 
webbing clothes moth, especially on the back of the hat.15 The applique is delaminating16 into 
later, curling in areas, and appears to be somewhat brittle. There were several cases from 
casemaking and webbing clothes moths found particularly on the blue fabric with the 

                                                
13 Reindeer hair is characteristically hollow with an oily base. For these reason, it is especially 
prone to insect damage. (Pouliot 2017) 
14 Reindeer populations suffer from reindeer oestrid fly larvae (Hypoderma tarandi) that live 
under the reindeer’s skin and leave a small air hole in the epidermis (Klokkernes 2007, 65). 
15 This residue may also be from an adhesive used to hold the delicate applique in place while it 
was sewn. (Mina 2017) 
16 As noted with a Nikon SMZ-10A 4.9X stereomicroscope.  
 



proteinaceous residue. There are creases along the edges, as well as many other surface 
deformations within the flexible fabric.  
 
Bottom trim 
The trim is extremely brittle. There are also many cracks, breaks, and holes around its 
circumference (see condition diagrams, Figs. 6-7), with evidence of insect damage in the losses. 
It is quite possible that the trim once had fur, which would mean that the insect damage to this 
component is severe as there are few remaining hairs.  
 
Neck strap 
This is especially discolored from surface dirt due to the porous nature of the surface. The lighter 
colored corium layers beneath the colored surface are exposed from surface grazing of insects. 
There is some lifting of the shaved skin, which appears to be a result of manufacture. The skin 
may be acidic due to degradation or oxidation of the fats and oils used in its preparation (Doyal, 
Kite 2006, 186).  
 
Interior lining 
The skin appears to have lost some of its flexibility and has a wrinkly quality. It too has lost its 
original form and become distorted due to flat storage.  
 
Past Treatment 
No known past treatment, however, a brief condition report was created in 1986 at the Museum 
of the Philadelphia Civic Center (see Appendix 1).  
 

 
 Fig. 6. Condition diagram of the back of the hat 



 
 
 
 
Purpose of treatment:   
To clean and stabilize the components of the hat, while also returning it to its three-dimensional 
form. Since this is an ethnographic object, it is important to consider possible “silent heritage” 
relating to the use of the object before it was collected. If possible, one might also contemplate 
spiritual and intangible aspects of the artifacts when determining the treatment (Doyal, Kite 
2006, 184).  
 
Treatment Proposal:   
 
1. Complete before and after treatment photo documentation. 
2. Perform overall surface cleaning using various dry-cleaning methods, being sure to remove 
insect casings and frass along with surface dirt.  

a. Use a soft brush and HEPA filtered vacuum with in non-fur areas, covering the 
vacuum nozzle with mesh or cheesecloth to prevent loss of any parts that might become 
detached. 

 b. Use a cosmetic sponge or Vellux cloth through the HEPA filtered vacuum. 
 c. Use a HEPA vacuum fitted with plastic dropper tool for directed suction.  
 d. Tamp areas lightly with cosmetic sponges. 

e. Test air blowing methods on the fur, being sure the air is blown in the direction of hair 
growth (Doyal, Kite 2006, 184). 
d. Experiment with soft erasers, chemical sponges, and polyvinyl alcohol sponges17 for 
embedded surface dirt.  

                                                
17 Porous, hydrophilic sponge composed of polyvinyl alcohol. The PVOH or PVA sponge (trade 
name) absorbs up to 12 times its dry weight in water. The flexible, soft fabric has good 

Fig. 7. Condition diagram of the front of the hat 
 



e. Reduce white reside from webbing clothes moths by removing threads with tweezers if 
necessary.  

5. Humidification of hat to return to three-dimensional form 
a. This can be done through passive reshaping using ambient RH with the slow addition 
of acid free unbuffered tissue support, with local humidification along the stiffer trim 
using Gore-tex®18, moist blotter paper, and Mylar™19 (Pearlstein 2017)  
b. This can also be done through the use of a humidification chamber 

i. Insert object into chamber with RH buffer (paper towels), an open jar with a 
sponge to improve diffusion and 70:30 ethanol20: water solution, and an RH 
indicator card, and seal within polyethylene bag. 
ii. Observe humidity indicator, and begin checking the object for increased 
flexibility when the relative humidity has reached between 70% and 90%. Passive 
reshaping can occur during this time by gradually adding unbuffered acid free 
tissue paper inside the hat.  
iii. Once sufficiently flexible, gently massage stiff skin to realign hydrogen bonds 
between the collagen fibers, if safe for the object. 
iv. Block the hat with a blocking system created beforehand using materials such 
as Ethafoam plank21 covered with thin polyester batting and Tyvek22 (note that 
this could also serve as a permanent mount), and clip and tie where necessary for 
exterior support with Volara, twill tape, and two prong clips.  
v. Return the hat to the humidification chamber and remove the solvent and water 
with the chamber slightly open to allow the object to slowly reacclimatize to the 
relative humidity of the room overnight. 
vi. Remove the object from the chamber, and after several days, remove the 
blocking materials and assess results. 
Repeat humidification as needed, either overall in the humidity chamber or locally 
through Gore-tex. 

6. If the curator would like loss compensation along the cracks in the trim of the hat, fills could 
be made using Japanese paper toned with acrylic paint adhered from behind. One option for 
adhesives is Lascaux 498HV23 either applied wet or reactivated with solvent or heat.   

                                                
mechanical strength and abrasion resistance even when wet. It is lint-free, static-free, and 
resistant to biological growth. Available from conservation suppliers. 
18 Microporous, waterproof fabric composed of a membrane of expanded polytetrafluoroethylene 
(ePTFE) laminated to a layer of nonwoven polyester; impermeable to liquids but transmits 
moisture and other vapors, and so may be used for humidification 
19 Clear, inert polyester (biaxially oriented polyethylene terephthalate) film used as a barrier film 
in treatments and as an encapsulating material in storage; may also be treated with a silicone 
release coating to make it non-stick. Available from conservation suppliers.  
20 Ethanol is used to deter the growth of mold and increase rate of evaporation (Kaplan 2017) 
21 Closed-cell, low density polyethylene foam made by injecting halogenated gas 
(dichlorodifluoromethane) into the polymer melt. Some products may contain stearyl stearamide 
(1%) as a slip agent, as well as trace amounts of antioxidants and UV absorbers. Manufactured 
by Dow Chemical Co. 
22 Spunbonded olefin fabric, 100% high density polyethylene with no fillers or binders. It has 
fine, white, continuous filaments that are bonded by heat and pressure. Manufactured by DuPont. 
23 Thermoplastic acrylic resin composed of water-based emulsion containing butyl acrylate 
thickened with methacrylic acid (40% solids). It can be thinned with water, the dry film is 



 
7. Carefully untangle the tassels and prevent future tangling in storage by creating a tube to 
surround individual tassels with Tyvek or Hollytex24 sewn or pinned shut to prevent unneeded 
addition of adhesives.  
8. Create an archival housing using or modifying the previously created blocking system to store 
the object in three-dimensional form. The height of the box should be 4 inches or shorter due to 
storage specifications at the Penn Museum (Wierzbowski 2017).  
9. Maintain a proper storage environment: less than 55,000 lux hours per year, 0-3.75 milliwatts 
per square meter UV, ideally between 25-35% relative humidity.  
 
 
Considerations for Future Analysis 
 
Skin and Fur: 

1.   Fiber analysis using a sample of hair and examined under a polarized light microscope 
and comparing to known samples.  

2.   Peptide Mass Fingerprinting (MALDI-PMF) to determine the species through the mass 
analysis of peptide proteins and comparing them to a database of known genomes.  

3.   A collagen shrinkage test may help us to identify the level of skin degradation as it would 
be important to know this if you are using heat activated consolidation.  

4.   Species identification through grain and epidermis analysis under a stereomicroscope and 
comparing to known samples.  

 
Textiles: 

1.   Fiber analysis examining samples under a polarized light microscope and comparing to 
known characteristics of certain fibers (C-stain to test for cellulose levels).   

 
 
 
 
 Conservator:         Date:        
 
   
 
 Curator:         Date:        
 
 
 
 
 
 
 
                                                
insoluble in water, but soluble in acetone, ethanol, glycol esters, toluene, and xylene; Tg=26oC; 
pH 8-9. Mfg. by Alois K. Diethelm, Switzerland; available from conservation suppliers. 
 
24 Fabric made of white spun-bonded nonwoven polyester fibers calendared to a smooth surface. 
Available in a variety of thicknesses. Commonly used as a support material, interleaving paper, 
or backing. Reemay® (Reemay, Inc) is a similar product. Available from conservation suppliers. 
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APPENDIX 1 – Museum of the Philadelphia Civic Center 1986 Condition Report 
 
 
 

 



 



APPENDIX II – American Museum of Natural History – Catalog No: 70 /642 
 

 

 
https://anthro.amnh.org/collections 


