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INTRopugElgu

This co l lect ion of  24 ancient  Peruv ian text i les was assem-

bled by Dr. Robert G. Myers and Dr. sarah K. Myers between Lg62

and L972 while they were l iving in Lima, peru. The Myers,s

learned from fr iends who ourned a large haciend.a called Macat6n,

in the town of chancay, that huaqueros, or treasure seekers,

could be hired on the farm to f ind pottery and other art i facts

located in the pre-columbian ruins. Two digs were undertaken by

the couple in L963 and l-964. A dozen ceramics and three mummy

texti les were recovered. The mummies were reinterred afterwards

on  s i t e .  Tex t i l es  Nos .  14 ,  18 ,  and  21  a re  f rom one  o f  t hese

digs. All  others were purchased from dealers in and around Lima

(Co lo r  P la tes  A -D .  )

The collection was brought back to the united states in

L972. For seventeen years i t  remained largely untouched in an

acidic brown cardboard box, with the exception of Nos. 2 and 22,

which were f ramed and d isp layed.  unt i l  Lg78.  The co l lect ion was

first made known to this conservator in 19g9, at which t ime the

texti les were placed in an acid-free storaqe box and prel iminary

documentation was done by Peruvian texti l-e scholar ,James W. Reid.

A complete assessment  of  the condi t ion of  the co l lect ion was

undertaken in 1-991, dt which t ime the texti les were brought to

New York and soon after stored in the graduate texti le laboratory

at the Fashion rnsti tute of Technology for future treatment..

when the collection was f irst organized and a technical

analysis performed, the texti les were placed in order from

structural ly simple but visually ornate, to structural ly complex



and visually simple. This general order has been retained for

this thesis, with some adjustments. The number given to each

text i l -e  ref lects  i ts  pos i t ion in  th is  order .  f t  is  an ind icat ion

nei ther  of  i ts  va lue re la t ive to  the other  text i les nor  of  the

order  in  which the text i les were co l lected.

chapter  l -  o f  th is  thes is  begins wi th  a br ie f  h is tory  of  pre_

Columbian Peru and its texti le industry. Each texti le technique

used by the ancient peruvians in this period and location is

ful ly described and i l lustrated, using the texLiles in the Mvers

co l l ec t i on  as  examp les .

rn chapter 2, drr overview of the f ield of archaeological

conservation is given. The background and procedure for the

proposed conservation treatments are presented. A section on

treatment  resul ts  d iscusses the d iscover ies and the success of

the proposed methods.

Chapter 3 describes the recommended storage material-s and

environment for texti les. The chosen location for storage is

described, as is the method of constructing the storage mounrs

and boxes. suggestions for future display are also made.

Appendix A contains color plates of the texti les in the

col lect ion before and af ter  t reatment .  A l is t  o f  suppl ies and

suppliers can be found in Appendix B. rndividual reports con-

taining the technical information, condit ion, proposed treatment,

and post  t reatment  for  each text i le  in  the co l lect ion are located

in Appendix C.



Chapter 1

DOCT'T{ENTATTON

Pre-CoLumbian penr

In the beginning of  the second mi l lennium A.D. ,  the geo_

graphical region known now as peru was dotted with many small

po l i t ica l  confederac ies.  Each possessed i ts  own ru ler  and i ts

own more-or-less str ingent guidelines for the prod.uction of

text i les.  No s ing le dominant  po l i t ica l  or  cu l tura l  force con_

trol led these states, but a network of trade routes thrived.

between the coastal deserts, the Andean highland.s, and the

t ropica l  jungle (Kidder  l_)  .

Evidence of this trade can be found in the graves of the

centra l  coast  reg ion.  Due to the ext remely ar id  c l imate of  the

centra] coast, ancient burials have been recovered in which

desiccated mummies,  text i les,  and other  associated objects  are

preserved.  The moister  c l imates of  the nor th and south coasts

provide a poorer environment for preservation; however, many

texti les from these neighboring states have turned up in central

coasb giraves (Rowe,

Chimor 1-6 ) .

For  the f i rs t  four  centur ies of  the second mi l lennium A.D. ,

the rnca, based in the highland city of cuzco, were one of these

many smal1 tr ibes. rn the beginning of the l_5th century A.D. the

rnca began to expand their terr i tory through mil i tary action. rn

less than 60 years they conquered coastal and mountain regions

a1ike,  spreading the i r  empire over  approx imate ly  350,000 scruare

mi les ( ,Jones 7\  .



The fnca leader Topa rnca died in 1493 leaving his son

Huayna capac to rule for 34 years. The two sons of Huayna capac,

Huascar and Atahualpa, fought for leadership from L52j to 1532. A

victorious Atahualpa was returning to the Cr.r.zco for his corona-

t ion in  l -532 when he was captured by Spanish eonquis tadores ( j ) .

Francisco pizarro had landed at rumbes, just south of the

present-day Ecuador ian border ,  la te in  1532.  captur ing the

future rul-er, Atahualpa, only months later , przarro went on to

conquer Cuzco in 1535 (Sawyer int. ) .  Moving inland from the

coast, the conqtsisEadores destroyed the many individual confeder-

acies. Regional texti le industries had continued under rnca rul-e

but were al-tered forever by new spanish laws. Although native

texti le tradit ions did survive in the hidden valleys of the

remote Andes,  coasta l  weaving t rad i t ions ceased.  wi th  the

eradicat j -on of  anc ient  bur ia l  pract ices in  the face of  Chr is t ian-

ity, the demand for and preservation of texti les ceased (Rowe,

Costumes and Featherwork 18)

The Ancient Peruvian Text,ile Industrlr

Pre-Columbian Peruvian texti les are made of cotton and wool

f ibers. The grosslpium barbad,ense variety of cotton was cult ivat-

ed in colors ranging from white, tan, and brown, to a grayish-

m a u v e  ( 1 9 ) .

Wool- was gathered from four members of the Camelid family:

the l lama, alpaca, vicufla, and guanaco. The I lama, a domesticat-

ed animal l iving mostly in the highlands, was valued more as a

beast of burden than for i ts wool. The alpaca was preferred for



i ts  1ong,  sof t  woo1,  ranqingi  in  co lor  f rom a h igh ly  pr ized whi te

to shades of brown, grdy, and black (25t . The alpaca was herd.ed

only in the highlands, where the exportation of wool to the coast

and jungle was a major industry. Vicufla and giuanaco wools were

only used in very rare cases, ds these animals were never domes-

t i ca ted  (K idde r  1 - ) .

The ancient Peruvians were master producers of bright cotton

and wool yarns. Blue was achieved. with indigo, a native plant

dye. A variety of vegetable dyes could produce shades of yel low.

Red came either from reibunium, a madder-related p1ant, oy more

freguently from the cochineal insect, whose red body was ground.

into a dye powder. Mollusks were harvested. from the coastat

waters to make a rare purple dye. colors could also be made

darker with a mordant, and dyes were combined for a rande ^f

shades (Rowe, Costumes and Featherwork j-9) .

The art of weaving began in peru during the pre-ceramic

Per iod  (8 .C .  3000- l -800 )1  A t  t h i s  t ime  they  were  a l so  mas te rs  o f

nett ing, twining,, knott ing, and basketry (Reid j-0) . By the end

o f  t he  Ear l y  Hor i zon  pe r iod  (B .c .  l - 800 -0 ) ,  a l l  t ex t i l e  t echn igues

pract iced by the ancient  peruv ians were a l ready known (6) .  so

accomplished were these weavers that their range includes every

basic weave and decoration method known in any period or any

p lace  i n  the  wor ld  (C rawfo rd  4 ) .

The major i ty  o f  t rad i t ional  Peruv ian text i les,  both ancient

and modern, are woven on back-strap looms. continuous warps are

looped around wooden bars, which are then atL.ached to a strrap.

The strap is passed around the weaver,s body, and tension is



achieved by tying the other end of the loom around a t.ree or

stake (Lanningr  72J.  Back-st rap looms l imi t  the width of  most

texti les to roughly the distance in which a shutt le can be easily

passed back and forth by Lhe weaver. Ancient peruvians wove

larqe tapestry panels on vert ical looms, and horizontal looms

have a lso been found f rom the pre-Columbian per iod (Reid 9) .

A t lzpical weaver's basket from the Late Intermediate period

contains a variety of simpre tools with which extraordinary

designs were created. Thin wooden sticks were used for bobbins,

with which yarns were passed across the weaving, and spindles,

used to spin and wind the f ibers. Larger pieces of bone or wood

functioned as loom bars, weaving swords, picks, shed sticks, and.

beaters (Plates E-F) .  o ther  common i tems found in  weavers,

baskets include unspun f ibers, yarns, cha1k, needles, and spindle

whor l s  (S tone -M i1 le r  68 )  .

The majority of weaving baskets have been found in the

graves of women. Their inclusion signif ies that weaving was more

than simply a duty, i t  was a sign of status. Nearly every 1eve1

of society was involved in some stage of texti le production,

however. The degree to which the different ranks and sexes took

par t  var ied accord ing to  t ime per iod and pol i t ica l  s ta te (Reid

8). For example, when the fnca conquered the confederacies of

the central coast, they imposed str ict laws on who would perform

each task, what types of texti les could be woven, and what thev

mus t  l ook  l i ke  (Rowe,  "p rov inc ia l  I nca  Tun ics '  40 ) .

The vast majority of excavated peruviar-r graves contain

mummified bodies wrapped in layers of texti les. Many graves from



the centra l  coast  a lso inc lude text i le  of fer ings,  looms,  wood,

stone,  meta1,  and ceramic objects .  These g i f ts  were prov ided for

rel igious reasons: they were believed to have assured a safe

passage to the lower in ter ior  wor ld  (Reid l -1) .

Texti les were woven in honor of major ceremonial and rel i-

g ious events in  a person 's  r i fe ,  such as b i r th ,  marr iage,  and

death. once a texti le was buried in proximity to a human, i t

became a magical object. Royal mummies were frequently cleaned

and maintained with fresh texti les. This was done out of respect

for  de i t ies,  who took the forms of  an imar-s  l ike b i rds or  f ish,

fantastic creatures l ike the dragon, and geo-physical features

such as s tones and r ivers.  Respect  for  the dead was a lso be_

l ieved to  br ing fer t i l i ty  and prosper i ty  for  the l iv ing (5- l_4) .

Textile Stnrctures and, FunctionE

The major i ty  o f  the text i les in  the Myers Col lect ion belong

to the Late TnLermediate per iod,  which lasted f rom A.D.  900 to

L416.  A11 of  the text i les except  for  No .  !2 ,  Brown,  WhiEe,  and

Red Bandl were produced in the central coast region, by the

chancay or  Rimac cul tures.  Text i le  No.  l -2  is  rnca.

The wide array of technigues found amonq these texti les

attests to the remarkable versati l i ty of the Late fntermediate

central coast weavers. Three of the woven pieces fal l  into the

category of  Q'ompi  or  f ine wool  ,  o t  wool  and cot ton,  t .apestry

(schevi l le  83) .  Because there was no industry  for  the product ion

of wool on the coast, al l  wool yarns had to be imported from the

highlands. wool tapestry i tems from the central coast, there-



fore, were extremely valuable and in al l  l ikel ihood would have

belonged to the more powerful members of the society (Stone-

M i l l e r  43 )  .

Tapestries such as texti le No. i-,  Tapestry Fragment, are

composed of densely packed weft threads which entirely conceal

the warp (Plate 1-a)  .  Where f ie lds of  co lor  meet ,  a  s l i t  is

formed,  and in  geometr ic  tapestr ies such as th is  these s l i ts

become an element of design. within a latt ice of red are dj_a-

mond-shaped lozenges enclosing zoomorphic f igrures. These brown,

yellow, and pink bands of lozenges run para11el to each other in

z igzaggLng ver t ica l  l ines.

Text i le  No.  2,  Lo incToth,  was par t  o f  a  male 's  wardrobe

(Plate 2a). The plain-weave wrapper is now only about twenty

inches 1ong, but originally i t  would have been much longer in

order to wrap around the waist and between the 1egs. The sl i t

tapestry technique was used for the colorful border which hung

down the front of the wearer. str ipes and fret patterns, as well

as the looped fr inge, are al l  t lzpical of Chancay textj- les (Stone-

M i l l e r  L 4 9 )  .

Texti le No. 3 , strap with FiniaJ-s, is probably a ceremonial

p iece which was never  worn in  l i fe  (p la te 3a) .  The form of  the

texti le is very similar to numerous examples of head t ies and

bands from the central coast which were wrapped around the head

wi th the f  in ia ls  next  to  the ears (Stone- l t i l le r  gZ)  . t  There is

none of the distort ion which would have resulted from being

wrapped around head, which supports the conclusion that. it was

noc. worn.



The entire texti le is tapestry-woven: a sign of wealth and

status. The length of the band has representations of f ish and

waves in wide brown, red, and yellow band.s. on either end of the

st rap were two f in ia ls ,  e f  which only  one remains in tact  (p la tes

3c-d) .  Each was composed of  two squares of  tapestry  depic t ing

anthropomorphic f igures sewrr back-to-back, with st icks or reeds

crossed inside to keep the shape. several str ips of plain-weave

with loose warp threads were layered around the squares. This

fr inge is al l  that remains of the second f inial.  T\^ro layered

cords or tassers are suspended from the complete f inial. They

were constructed by wrapping thin str ips of the same fr incrc

around a centra l  cord of  cot ton.

Text i le  No.  4,  Human Hair  Rope,  is  constructed of  f ive

ind iv idual  lengths which have been twis ted together  (p la te 4a) .

Human hair was used frequently for ceremonial wigs, and, in the

case of  th is  p iece,  funct ional  ob jects  (s tone-Mi l ler  253)  .

Although texti le No. 5, Figural scurpture, depicts the head

and hair of a human female, i t  is made of woo1, and not human

hai r  (P late 5a) .  F igura l  scu lptures were used in  e laborate

ceremonies and are often found in graves. The face of this

f igure is made of a warp-faced cl-oth, and. the hair is un-woven

wool yarns. Inside the cavity of the head are the remains of the

reeds which once formed the body of the f igure. The shape of

this head suggests that i t  is Rimac, and not Chancay istone-

M i l l - e r  1 -56 )  .

There are seven examples of Awasqa, or warp-faced bands, in

the co l lect ion.  No.  6,  Red and p ink Band. ,  demonstrates the use



of complementary warp yarns, which take turns weaving on the

f ront  and back of  the p iece (p la te 6a) .  The design created.  by

this warp exchange is a styl ized f lying bird. Because of their

strong nature and dense construction, warp-faced bands were used

as both functional and ceremonial objects and are st i l l  made

throughout the Andes.

Texti le No. '7, Red and White Band, is identical in technique

to the above example. Evidence of the two separate sets of warp

can be seen in the mirror effect on back and front. When one of

the zoomorphic forms is red on the face, i t  is white on the

reverse (Plate 7a) .  fn  these,  the s implest  demonstrat ions of

complementary warp weaving, i t  is clear that both warp yarns are

integral to the structure and are not part of a supplemencary

r : loc i  nnu v v + Y r r .

Another sample of complementary warp weaving with two sets

of warp can be seen in texti le No. g, Tan and white Band Frag-

ments (Plate 8a) .  This  p iece is  much narrower than the prev ious

two, however, and it  is of f iner yarns. rt appears, from the

piece of plain-weave cotton fabric to which it  has been sewrr,

that  i t  was used as a t r im on another  text i le .

Texti le No. 9 , Red, Brown, and yeLl-ow Band., dif  fers from the

previous examples in that i t  has three sets of complemencary warp

threads (Plate 9a) .  When one thread is  weaving on the face,  the

other two f loat on the reverse. Here the presence of two threads

occupying the same space on the back gives it  a more mott led

appearance than the front, making it  easy to dist inguish between

the two.

r_0



Tubular interlacing was practiced. throughout peru; however,

No. l-0, TubuJ-ar Band, is actually a f1at, complementary warp band

which has been sewr:I into a tube (plate j_Oa). There are only two

colors of warp at any one point in the band, and. warp_substitu_

t ion has been used to achieve the var ia t ion.  A l ternat ing co lors

of warp thread are joined with a ,,dovetai1" whenever a change is

desired. A tube such as this may have been made in place of a

true tubular braid for any number of practical reasons.

rn texti le No. 11, Band with Red. Border, the technigue of

warp-subst i tu t ion is  much c learer  than in  No.  j -0  (p la te 11a)  .

Each segment  of  the design ut i l izes two d i f ferent  co lors ,  regui r -

ing that the warp thread.s be changed for every repeat. on either

side of the central design is a very t ightly packed. red bord.er.

Texti le No. ]-2, Brown, white, and Red Band., is of warp-faced

double-c lo th wi th  a c i rcuLar  wef t  which weaves f i rs t  wi th  the

warp on one face and then with the other (plate 1,2a). Because

there is a great deal of interchange between the two layers of

warp down the center of the band., a hollow tube has been formed

only on the edges in the dark red. Not to be overlooked in this

band is the use of yarns of reverse twist. Alternating warps of

z-and s-twist yarn are used down the central design, which

achieves a sl ight color change and a herringbone appearance. rn

modern Peruvian weaving, this is thought to have magical powers,

which may be a belief handed down through the centuries

(schevi l le  87) .  p lac ing s t r ips of  l ike-spun yarn near  the s ide

selvedges is also practical, as i t .  keeps the edgres from twistingr

under .  This  text i le  is  charactar is t ica l l rz  fnca.

l-1



The Myers Collection contains three examples of brocaded

plain-weaves which have d.esigns woven in supplementary weft yarns

(Nos .  ] -3 ,  L4 ,  1 -5 ) .  These  des igns  a re  ach ieved  wh i l e  t he  c lo th  i s

sti l l  on the loom. There are also three exampres of del- icate

Peruvian ga,,e, along with an unadorned plain-weave. one of the

gauzes has been resist-dyed. Further examples of treatment after

the texti le has been taken off the loom are seen in No 23,

Painted Fragment. and No. 24, Feathered. FragrmenE.

Textile No. a3 , Brocad.ed. Lozenge Frag:ment, is a fragment of

plain-weave cotton cloth decorated with two lozenge designs with

fe l - ine heads,  a  b i rd  form,  and stepped pat terns (p la te 13a) .  The

design was achieved while the piece was being woven by passing

colored yarns through the weaving shaft and laying them on the

plain-weave ground. These yarns are supplementary and, unrike

the mul t ip le  warp threads in  Nos.  4-1,0,  they do not  e f fect  the

structure of the cloth. When not in use the yarns f loat behind

the cloth unti l  they are needed again. As was usually the case

in Chancay textiles, supplementary yarns cover more than one warp

a t  a  pass  (d ,Harcou r t  39 )  .

Texti le No. 14, Broeaded Bird Fragment, consists of two

pieces of  whi te  cot ton p la in-weave ground embel ] ished wi th

diagonal bands of supplementary birds (plate 1_4c). The seams

suggest that at one time this may have been a giarment or was sewrl

c losed around the mummy (p late s) .

The th i rd  brocaded text i le ,  No.  15,  pouch,  is  constructed of

one rectangular cloth which was folded. in half and sewn up the

s ides (p la te l -5a)  .  Diagonal  bands of  red,  ye l low,  and ocher
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birds are woven of supplementary

pouch when not weaving on the sur

corner is suspended a 5 cm tassel

wrapped with a pink and ocher str

from each top corner can be seen

cotton, which appears to have be

Unlike the previous examples

and  15 )  t ex t i l e  No .  L6 ,  B rown

amorphous weave, with only 1 warp

Two corners have been sewn tocret

was used for carrying belongings.

Red Border, is identical in struc

but i t  has a border on one side o

(Plate L lb) .  This  border  suggest

been par t  o f  a  garment .

Text i le  No.  18,  St r iped pLai

been  a  bu r ia l  sh roud  (pLa te  D) .

co lors  of  warp and wef t ,  which

preparati-on very time consuming (

text i le  is  a  p la in-weave,  the b1u

throughout, giving the piece an o

common color for Chancay burial t.

M i 1 l e r  4 6 ) .

Tex t i l e  No .  L9 ,  p ink HeadcTo

with ansingle-ply cotton threads

19a) .  Chancay  cu l tu re  i s

or  head c lo ths,  both for

known fo

dai ly  use

arns which f loat inside the

ace.  From the bot tom le f t

of brown and ye1low wool yarns

ped wool band. fn addit ion,

he remains of a strap of white

a tubular  in ter lac inq.

o f  p la in -weave  (Nos .  2 ,  L3  ,  L4 ,

work, is woven in a verv

a n d  w e f t  p e r  c m  ( p l a t e  L 6 a ) .

r t  suqgesting that the texti le

Texti le No. 17, Openwork with

ure to the previous example,

loosely-packed tapestry weave

that this texti le mav have

-Weave Shroud, is known to have

t contains many different

both the dying and the loom

ate 1-8b) . Although the

weft threads predominate

ra1l  b lue t inge.  B lue was a

t i les such as th is  (Stone-

is made of highly spun

/ crepe appearance (p1ate

having made very f ine veils,

and for ceremony and burial



(46) .  This  c lo th was made by sewing two long st r ips of  the same

material into a scruare.

True p"=rr.r i-.r i  gauzes are dist inguishable by their use of

non-para l le l  warp threads.  fn  text i le  No.  20 ,  yeTl -ow Headeloth,

each warp yarn crosses over i ts neighbor for one pass of the

weft, and then straightens and crosses over the other neighboring

thread and so on (Plate 20a) .  Openwork gauzes evolved f rom the

crossingi and uncrossing of more than three warp threads. This

headcl-oth was achieved by grouping four threads for one pass,

then crossing the two outermost threads with the outermosc

threads of the neighboring groups. After 3 cm of gauze, two thin

plain-weave str ips with paired wefts were woven, divided by a

unit of gauze. This square shape was made by connecting two long

str ips of  the same mater ia l .

Text i le  No.  2L,  Resis t -D1red Headcl -oth,  is  very s imi lar  in

construct ion to  No.  20 in  that  i t  a l ternates openwork and p la in-

weave in regular bands (P1ate 2Ia). Here, after 4 cm of openwork

and .5 cm of plain-weave with paired weft threads, there are two

units of openwork fol lowed by 2.5 cm of tabby plain-weave. The

color  pat tern of  th is  gauze was achieved through res is t -dyeing.

Some impermeable substance, such as clay, was applied to the

surface after the init ial dye, and the texti le was given a second

bath. The l ighter areas represent where the resist ive substance

was p laced.  Constructed of  two p ieces,  the hor izonta l  band.s of

openwork and gauze do not al ign across the central seam. The

resist-dyed pattern is uninterrupted, however, revealing that in

the seguence of execution, accessory dye treatment was done last.
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rn textile No . 22, Enbroid"ered. Gauze Fragrment, a heavier

yarn of the same color and f iber is used to embroider d.esign onto

the gauze st ructure (Plate 22c) .  The threads are at tached to the

ground fabr ic  wi th  a system of  knots (d. ,Harcour t  52_53 )  .  F ish

and bird creatures cohabitate in this piece, while waves and

geometric steps further elaborate the design.

fn addit ion to resist-dyeing, a non-woven design could be

achieved by paint ing co lors  onto the sur face of  a  text i le .

Text i le  No.  23,  Painted.  Fragment ,  is  o f  p la in-weave,  wef t -predom-

inant white cotton with geometric patterns applied in strades of

brown af ter  weaving (p la te 23a) .  The pat tern is  v is ib le  on the

reverse only where the warp and weft threads were loose enough to

allow the paint to pass through the weave.

Among the most extraordinary of al l  applied d.esigns in

Peruvian texti les are those made with feathers. The amount of

feathers needed to cover  one smal l  garment  l ike text i le  No.  24,

Feathered Fragment, would have required perhaps thousand.s of

b i rds (Plate 24a) .  The feathers were at tached by forc ing the

qui11 over a cord and tying it  with a piece of yarn. The cord. is

then attached to the texti l-e with st i tches which pass through or

below the t ied yarns (L23) .
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chepleEl

CONSER\IATION

The conservation of ancient Peruvian texti les reguires an

understanding of the two very closely related f ields of texti le

conservation and archeologrical conservation. It  is an unfortu-

nate real i ty  that ,  for  many years,  texbi les were considered a

last priori ty for salvage during archaeological excavation. The

field of texti le conservation can be said to have been born out

of  the conscient iousness of  archaeologis ts  such as Junius Bi rd,

who,  by the l -930 's ,  had brought  equal  recogni t ion to  text i les and

other  organic  archeologica l  mater ia ls .

There are many similari t ies in the practices and ethics of

these two f ie lds.  Both text i le  conservators and archaeologica l

conservators share a common set  o f  responsib i l i t ies,  which are,

accordingr to Cronyn:

1)  to  invest igate ar t i facts  and to  ident i fy  and remove
adjacent substances which may be interfering in the understanding
of the morphologry and technology of the object;

2)  bo s tabi l ize archaeologica l  mater ia ls  and prevent  fur ther
deter iorat ion of  archaeologica l  ev idence fo l lowing excavat ion;
and

3)  to  fur ther  t reat  those object .s  which are su i tab le for
educa t i ona l  o r  d i sp lay  capac i t i es  (8 -9 ) .

When the Myers Collection was f irst considered for conserva-

t ion,  the c leaning and stabi l iz ing of  a l l  24 text i les seemed a

superhuman task. In addit ion to being dirty, some of them were

crumpled and torn. A policy of minimum intervention was adopted,

with only the wrinkled and dirt iest texti les slated for anything

more than a thorough vacuuming. This conservation project would

assure that any degradation products were removed, that the
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texti les were returned to their natural shapes, and that they

were placed in a stable environment

Prior to conservation. each texti le was thoroughly inspected

for  d i r t ,  s ta ins,  tears,  repai rs ,  creas ing,  f rag i l i ty ,  and insect

damage. A proposal for conservation and storage was also made.

The results of these examinations can be found in Appendix c.

Proposed TreatmentE

Vacuumingr

The primary technigue for the cleaning of soi led texti les is

vacuumingi (Leene 40). Air-removable part ictr-es such as dust or

debris from burial can be removed using 1ow suction and a soft

brush attachment. A canister vacuum with a water-f i l led dust

trap colLects the dirt that is vacuumed and prevents i t  from

being redis t r ibuted in to the a i r .

The vacuum attachment is placed on the texti le in a row-by-

row manner and not brushed across the surface, which can dislodgie

loose f ibers and damage weak areas. In the case of those texti les

which were exhibit ing high rates of powdering and decay, a sheet

of thin f iberglass screening would be laid over the texti le

during vacuuming to prevent loose f ibers from dislod.ging" or being

sucked into the vacuum tube.

When a texti le requires a very gentle vacuuming, a dental

vacuum provides precise suction. The dental attachment is

smaller than that of a standard vacuum (approximately 1- cm in

diameter) and can be applied to smal1 areas. rn addit ion, most

dental vacuums come eguipped with a water trap, ds well as with a
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rheostat  which a l lows the suct ion to  be adjusted f rom 1 (weakest)

to  1 -0  ( s t ronges t )  .

Following these proposed treatments, al l  24 texti les in the

Myers Collection would receive a vacuuming before storagre oy

further conservation. In al l  but one case a Rainbow Model D-3@

canister vacuum would be used. Texti le No. 24, Feathered Frag-

ment ,  would be vacuumed wi th  a Ster i -Dent@ vacuum at  suct ion 2.5

or under. According to research by Sara Wolf and Paul S. Storch,

th is  1eve1 of  suct ion resul ts  in  the least  d isar t icu lat ion of  the

hooks and barbules of  the feathers {32} .

Although this is not the most effective way to remove

par t icu late so i ls ,  i t  is  the least  harmfu l  to  the s t ructure of

the feathers. Given the relatively strong condit ion of the

qround fabr ic  on th is  text i le  in  compar ison to  the br i t t le ,

fragi le feathers, i t  was felt that a more conservative treatment

would be the most  benef ic ia l  to  the p iece 's  long- term stabi l i ty .

F i f teen text i les in  the co l lect ion would receive no fur ther

treatment after vacuuming, except for photography and storage in

a c i d - f r e e  m a t e r i a l s  ( N o s .  3 ,  4 ,  5 ,  6 ,  7 ,  8 ,  9 ,  L L ,  L 2 ,  L 5 ,  L 6 ,

L 7 , 2 2 ,  2 3 , 2 4 ) ,  O f  t h e  n i n e  r e m a i n i n g  t e x t i l e s ,  N o s .  4 ,  L 3 ,  1 4 ,

18,  L9,  2A,  and 21 would be humid i f ied.  Nos.  l -  and 2 would be

humidif ied then wet cleaned.

Ilumidif ication with St,aam

Humidif ication is the treatment of a texti le with moisture

in the form of  water ,  cool  water  vapor ,  oy s team. The purpose of

humidif ication is to add strength to brit t le f ibers in dangier of
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breaking, to s1ow1y introduce moisture to a texti le before wet

c leaning,  or  to  re lax creasing and real ign warp and wef t .

In  some instances,  i t  is  not  des i rab le to  e l iminate wr ink les

and folds on archaeological texti les, ds their presence may

indicate something about the use of the texti le before burial

(Bil- l ings 11-) .  However, this col lection had been inadequately

stored for almost thirty years, and it  was evident that the

creases were the result of past storage techniques and not

or ig ina l  usagie.  Fai lure to  re lax the fo lds in  these text i les

would eventually lead to breakage of the f iber and disintegration

of  the woven st ructures.

The init ial method of humidif ication which would be used on

the texti les was steaming, using an osrow Touch up and Go@ hand

steamer,  fo l lowed by b lock ing wi th  s ta in less s teel  p ins.  The

benef i ts  o f  us ing s team are that  i t  prov ides a quick,  local ized

appl icat ion of  mois ture,  which re laxes creases wi thout  the need

for immersion. The hand steamer is also portable and quick to

heat  up,  and i t  is  h igh ly  ef fect ive.

when us ing s team fo l lowed by b lock ing wi th  p ins,  i t  is

necessary to place the texti le on a Fome-cor@ board or other

sur face in to which p ins can be s tuck.  s team is  appl ied locar ly ,

beginning in  the center  o f  the text i le .  The text i le  is  f la t tened

out by hand, realigning the warps and wefts. pins are placed

within the realigned area, taking care not to overstretch the

fabr ic  or  put  s t ress on the f ibers.  r t  is  a lso v i ta l  that  the

pins be careful ly inserted between the warps and wefts, not

piercing the yarns. The process of steaming and pinning sections
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is repeated unti l  the entire texti le is blocked. The pins may be

removed when the texti le has dried or the creases have relaxed.

The use of steam in conservation is sometimes inappropriate,

due to  the r isk  of  s ta ins set t inq wi th  the heat .  However ,  s ta in

removal  was not  a  concern wi th  th is  co l lect i -on.  f t  was fe l t  that

ef fect iveness in  re lax ing f ibers 1ocal1y wi thout  the need for

prolonged contact with moisture was of primary importance.

ff steaming does not remove the creasing, contact humidif i-

cat ion wi th  wet  b lo t ters  can a lso be per for rned.  A p iece of  ac id-

free blotter paper is cut to the size of the area being humidi-

f ied and moistened wi th  d is t i l led water .  Wr ink les and fo lds are

smoothed out by hand and the moistened blotter is applied over

the area. Glass weights are then put over the blotter paper and

lef t  unt i l  the creases are re laxed (Plate 2Lb)  .

Texti le No. 4, Human Hair Rope, was in extremely brit t le

condit ion, and was beginning to spl i t  and crack where knotted.

The application of steam to the object would give i t  suppleness

and potential ly reduce the amount of breakage it  received during

handling and storage. The Striped PLain-Weave Shroud, No. 18,

was also in a considerably crinkled and very delicate condit ion.

Steam would be used to relax the f ibers and reorient them in the

or ig ina l  warp and wef t  d i rect ions.

Texti le No. L3 , Brocaded Lozenge Frag:ment, possessed a large

area of creasing along the one remaining bottom selvedge. Steam

would be applied to this area, and the texti le would be pinned

out  on a sof  t  board to  b lock iL  to  i ts  or igJ-na1 shape.  Text i le

No. !4, Brocaded Bird Fragment, had considerable creasinq,
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sta in ing,  and areas of  loss,  which rendered i t  too f rag i le  to  wet

c lean.  fnstead,  i t  would be humid i f ied wi th  s team to enable i t

to be gently unfolded; then the warps and wefts would be re-

al igned. It  might have been necessary to apply l ight weights in

addi t ion to  p ins.  I f  g lass weights  were used,  a layer  of  b lo t -

t ing paper would be placed between the texti le and the glass to

prevent any condensation from migrating to the texti le.

Humidif ication with Gore-Tax@

Gore-Tex@ is the registered name for a microporous

poly tet ra- f luoroethy lene (PTFE) membrane developed by W.L.  Gore

and Associates,  Inc.  (Andras ik  1- ) .  f t  comes laminated onto a

supporting fabric, which can be anything from fine wool to

polyester felt .  Because of the abil i ty of the PTFE membrane to

dist inguish between water in a vaporous state and as a l iguid,

Gore-Tex@ was adopted for use in paper conservation several years

ago .  f t  i s  s t i l l  f a i r l y  new to  tex t i l e  conse rva t i on .

Gore-Tex@ has one bi l l ion pores per square inch, each of

which is  20,000 t imes smal ler  than a drop of  l iqu id and 700 t imes

bigger  than a water  vapor  molecule (1) .  When moisture is  ap-

pl ied., the water droplets cannot pass througrh, but air and water

vapor  are f ree to  c i rcu late.  Water  vapor  wi l l  penetrate the

Gore-Tex, humidifying the texti le f ibers without their ever

becoming "wet .  "

A humidif ication chamber can be created using two sheets of

Gore-Tex@, a moist  b lo t ter ,  a  sheet  of  po lyethy lene,  and weights .

The textile is sandwiched between the membrane sides of two
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sheets of  po lyester  fe l t -1 ined Gore-Tex@. '  A damp b lot ter  is

laid on top of the Gore-Tex@, fol lowed by a polyethylene sheet

and f inal ly by the weights. A microenvironment is created

between the layers of Gore*Tex@ which slowly humidif ies the

fibers and results in an overal l  relaxation and reorientation of

yarns. This treatment has been most successful with f lat unem-

be l l i shed  tex t i l es .

Tex t i l es  Nos .  L9 ,  2A ,  and  21  a re  a l l  squa re  women 's

headcloths of highly spun yarns in loosely woven gauze and plain-

weave st ructures.  Pr ior  to  s torage,  they would receive a two-

par t  humid i f icat ion t reatment .  F i rs t ,  the creased edges would be

blocked out  wi th  s team and weights .  Next ,  the ent i re  text i le

would be placed in a Gore-Tex@ microenvironment.

Text i les No.  L,  Tapestry  Fraryent ,  and No.  2,  Lo inc loth,

were going to be humidif ied before wet cleaning. For fragile

texti les, Hil lyer reconrmends pre-humidif ication prior to washing,

as i t  lessens the chance of  sp l i t t ing of  the f ibers which can

happen wi th  the sudden swel l ing caused by immers ion (2Ar .

WeE Cleaning

Wet c leaninq of  archaeologica l  text i les is  receiv ing more

acceptance since fal l ing out of favor after many years of damage

and mishandling of texti les during washing. ft  is now generally

accepted that when a texti le is very dirty and is experiencing

accelerated degradat ion as a resul t  o f  th is  so i l ing,  i t  should be

stabi l ized by wet  c leaning (Hofenk de Graaf f  62) .  Bear ing in

mind the reduction of weight of the piece as a result of solubi-
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l i zat ion in  water  of  broken f ibers,  there are s t i11 manv benef i ts

to immersion in water.

Hi l lyer  po ints  out  severa l  pos i t ive ef fects  of  wacer  on

a rchaeo log r i ca l  t ex t i l es  (18 ) .  The  f i r s t  and  mos t  v i s i b le  o f

these is the relaxation and realignment of the f ibers. In

addit ion, water reduces degradation products and accumulated

acid i ty ,  which br ings the pH of  the p iece c loser  to  neutra l i ty .

Soil  removal and decreased brit t leness are also general ly

achieved by wet cleaning.

Before washing, texti l-es would be tested with room-tempera-

ture and 80' F dist i l led water and with any surfactants under

considerat ion.  The purpose of  test ing was to  compare ef fect ive-

ness of  each sur factant  and check for  co lor fastness.  I f  there

was s ign i f icant  b leeding of  dyes,  the p iece would not  be wet

c leaned.  I f  there was s l ight  b leeding of  the dyes,  a  dec is ion

would be made as to whether the benefits of wet cleaning out-

weighed the risk of loosing dye and staining the piece.

Dis t i l led water  would be used for  a l l  s tages of  test ing,  ds

wel l  as the f i rs t  immers ion and last  r inse (Landi  69- '70) .4 The

temperature of the testing solutions and bathwater would never be

over  l -00 '  F,  as the natura l  fa ts  which const i tu te a percentage of

the composit ion of protein f ibers might be removed, leaving them

br i t t le  (Hofenk de Graaf f  64) .  In  addi t ion,  prote in and ce l lu-

losic f ibers might shrink in higrh temperatures.

The funct ion of  a  sur factant  is  to  surround d i r t  par t ic les

and al low them to be carried away in the waler (62). The washing

solution would contain either the nonionic surfactant Triton X-
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l -00@, or the anionic surfactant Orrrus WA Paste@. The benefits of

a nonionic  sur factant  inc lude i ts  neutra l  pH.  In  contrast ,

an ionic  detergents produce a s l ight ly  a lka l ine so lut ion in  water .

The anionic surfactant Orwus@ also acts as an anti-redeposit ion

agent, preventingr loosened soils from reattaching to the f ibers

during washing (personal communication, Susan Ann Mathisen,

Cathedra l  Church of  St .  ,John the Div ine) .

The alkal inity of an anionic surfactant solution can be a

drawback when washing protein f ibers such as woo1, which are

natura l ly  ac id ic .  Nonionic  sur factants  are neutra l ,  but  are less

ef fect ive c leaners.  To improve the i r  e f fect iveness,  addi t ional

chemicals  are usual ly  added to the so lut ion.

Sodium metasil icate and sodium-carboxymethylcel lulose are

both complex-builders which combine with a nonionic surfactant to

make a more ef fect ive washing so lut ion (Hofenk de Graaf f  63) .

The function of a complex-builder is to improve the cleaning

abil i t ies of the washing solution by absorbing dirt and prevent-

ing i t  f rom reat taching to  the f ibers.

A recommended concentration of surfactant and complex-

builders has been determj-ned by Hof enk de Graaf f .  Too low a

concentration may not remove much soil .  Too high a concentration

can cause the so lut ion to  surpass Cr i t ica l  Mice l le  Concentrat ion,

or the point at which the effectiveness of the surfactant no

longer  i nc reases .s

r f  a  nonionic  sur factant  so lut ion was chosen for  wet  c lean-

ing the two texti les, the fol lowing formula from Hofenk de Graaff

would be used:  L-29/L of  Tr i ton X-1-00@ nonionic  sur factant ;
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. 59 /L  o f  sod ium metas i l i ca te ;  . 05 -  . Lg l r  o t  sod ium-

carbox)rmethy lce l lu lose in  d is t i l led water  (64\  .  I f  an anionic

sur factant  was preferred,  a  .L% solut ion of  Orvus WA Paste@ in

dis t i l led water  would be used (Leene 64) .

Tradit ionally/ many archaeological texti les have received

treatment before wet cleaning with a solution of glycerin and

water. fnit ial ly developed by Pat Reeves of, the Los Angeles

County Museum of Art, glycerin treatment al lows for a gentler

relaxation of the f ibers upon immersion and for release of

t rapped d i r t .  An af ter -bath of  20% glycer in  in  water  has a lso

been recommended to make the texti le more supple for conservation

(Car ter  L64) .  Due to the number of  drawbacks,  g lycer in  t reat -

ments are now used very rarely. Once introduced into f ibers,

glycerin can never be removed and often leaves a tacky residue on

which dirt and dust accumulate and insects feed. Therefore no

glycer in  would be used here.

Text i les No.  L,  Tapestry  Fragiment ,  and No.  2,  Lo incToth,

were slated for wet cleaning. After an init ial vacuuming and

local  humid i f icat ion each text i le  would be encapsulated in  a

sheet of f iberglass screening. This screenj-ng would extend

several inches beyond the edgies of the textj- le for handling. A

running sti tch would be passed around the periphery of the

texti le, and several st i tches would be taken in the body of the

texti le to prevent sl ippage within the screens. Throughout the

washing process, the pH of the wash water would be tested with

ColorpHast  Ind icator  St r ips@ and recorded (Plate 21n) .
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The texti les would be placed face up in the washing table

and g iven a bath of  room temperature d is t i l led water  (Landi  72) .

Dyed areas would be monitored for dye bleeding. After soaking

for about ten minutes the water would be drained and the tank re-

f  i l l - ed  w i th  80 '  F  tap  wa te r .

The pre mixed washing solution would be warmed to approxi-

mately 1-00 " F and sponged onto the front and back of each tex-

t i le .  Af ter  dra in ing the water ,  the text i le  would be r insed

unti l  no detergent was visible. I t  would then be gi iven a f inal

bath of dist i l led water at room temperature. This would remove

any remaining surfactant and further neutral. i-ze each piece. The

texti les would then be removed from the water, gently rol led in

whi te  cot ton towel ing,  taken out  o f  the screens,  and p laced on a

f l a t  su r face  fo r  b lock ing  (Land i  80 -81 - ) .  F ine  s ta in less  s tee l

ball-headed pins would be used to hold the texti les to shape

during the drying process. After blocking, the texti les would be

covered with a wickinq cloth, which absorbs any migrating soils

and oxidation products. The texti les would be al lowed to dry,

under supervision, in a well-venti lated room.

Treatment Results

Although it  is vital to plan every step of a conservation

pro ject ,  i t  is  not  unusual  for  the conservator  to  make adjust -

ments in the number or method of treatments. The fol lowing

section describes what discoveries and changes were made during

the vacuuming, humidif ication, and wet cleaning of this col lec-

t ion. Detai led accounts of individual procedures are available

in Appendix C.
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Vacurnning

Before each texti le was vacuumed, careful examination was

made of the nature of the soil ing. rn many cases, encrusted

di r t ,  b i ts  o f  feathers,  and p ieces of  the musl in  in  which the

texti les had been temporari ly stored were found on the surface.

This kind of dirt was not effectively removed by vacuumingr

through f iberglass screens. fnstead, the screens were removed.,

the texti l-es careful ly vacuumed, and the largest of the foreign

par t ic les were p icked of f  by hand or  wi th  tweezers.

In the case of No. 24, Feathered Fragment, the screen was

used to vacuum the front of the texti le, with the rheostat on the

denta l  vacuum set  a t  2 .5 as p lanned (Plate 24b) .  For  the back of

the text i le ,  which has no feathers,  the screens were not  used.

The suction was also raised to 4 for more thorough cleaning.

When the remainder of the collection was vacuumed, only

tex t i l es  Nos .  9 ,  18 ,  L9 ,  20 ,  21 ,  and22  were  vacuumed  us ing  the

screens.  These text i les e i ther  d isp layed a large amount  of  loose

yarns or  are f ine ly  twis ted,  a lmost  weight less gauzes.  A l l  o ther

texti les were careful ly vacuumed without screens.

Humidif icat,ion

Init ial ly i t  was thought that only those texti les which were

extremely brit t le or creased would receive a humidif ication

treatment. Although al l  of the texti les had become somewhat dry

after burial and storage, steaming and blocking were gioing to be

used sparingly. As mentioned earl ier in this chapter, steam can

set  s ta ins and overst retch varns.
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Humidi f icat ion wi th  s team and b lock ing wi th  s ta in less s teel

p ins was per formed on text i les Nos.  4 ,  13,  A4,  and 18,  ds p lanned

(Plate 1-4c) .  This  was successfu l  in  lessening the creasing,  but

i t  was not  e l iminated.  Fol lowing the f i rs t  successfu l  Gore-Tex@

treatment ,  on text i le  No.  L9,  i t  was decided to  t ry  th is  method

with the remaining creases on the previously steamed texti les.

This t ime, the creases were completely el iminated. As a

result of the overwhelming success of the Gore-Tex@ humidif ica-

t ion treatment in el iminating creases and folds in these tex-

t i les/  every p iece in  the co l lect ion,  wi th  the except ion of  Nos.

L ,  2 ,  4 ,5  and  24 ,  was  humid i f i ed  i n  t h i s  manner .5  Even  those

texti les which were not overly creased were provided with a

twenty-minute humidif ication to rehydrate the f ibers and make

them less  b r i t t l e  {P la te  1 -9c ) .  More  se r ious  c reases  were  t rea ted

for twenty minutes, inspected to see if  the wrinkles had relaxed,

and given an addit ional twenty minutes i f  necessary.

Wet, Cleaningt

Prel iminary testing with the anionic surfactant Orvus WA

Paste@, and the nonionic surfactant Triton X-1-00@ combined with

sodium metasil icate and sodium-carboxymethylcel lulose as cofirplex-

builders, showed equal amounts of soi l  removal. I t  was decided,

therefore, that one texti le would be washed in each to see which

was more successful in removing stains and neutral izing the pH.

Fi rs t  text i le  No.  2,  Lo incJ-oth,  was washed in  the wash tab le

using the concentration proposed earl ier in this chapter for

nonionic  sur factants  (P1ate 2g) .  When the detergent  so lut ion was

2 B



introduced into the wash water, the pH of the texti le rose from

an init ial 5 to the very alkal ine reading of 10. This was due to

the use of sodium metasil icate, which tests showed to have a pH

of  1-3.  Af ter  the washing was complete,  the pH of  the text i le

did, however, return to 5, which is an acceptable pH for a

par t ia l ly  woolen text i le  (P late 2 l -h)  .

After drying, the texti le appeared considerably brighter

than before, although the white plain-weave wrapper st i l l  had

some staining. The fr inge was successful ly untangled, showing a

previously unnoticed shade change due to the use of two different

dye lots in the manufacturing of the yarns. The l ighter of these

two shades corresponds to a more degraded section of the fr inge,

suggesting that the chemical composit ion of that dye bath con-

tr ibuted to the accelerated decomposit ion of the yarns. The

texti le was measured after drying and was found to have increased

sl ight ly  in  s ize,  owing to  the re laxat ion of  the creases and the

expansion of the yarns upon rehydration.

The second texti le to be washed, No. 1-, Tapestry Fragment,

produced a d is t inct  odor  of  moth bal ls  when tested wi th  80 '  F

dist i l led water. As the owner never stored any of the texti les

in moth balls, i t  is assumed that the contamination was made

prior to the purchase from a dealer. Because the active ingredi-

ent in moth balls, Naphthalene, is harmful to both texti les and

humans, i t  was decided that the texti le should be careful ly

washed under the fume hood. The small size of the texti le and

the avai lab i l i ty  o f  p last ic  washing t rays fac i l i ta ted th is

procedure.
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A .1,% solution of Orwus WA Paste@ was prepared according to

inst ruct ions presented ear l ier  in  th is  chapter .  The pH of  th is

solut ion was found Lo be 5.  Because of  the sma11 s ize of  the

washing t rays,  i t  was not  uneconomical  to  use d is t i l led water  in

every phase of the wet cleaning. When the Orwus@ solution was

sponged into the texti le, there was no f luctuation in the pH.

After washingr and rinsing, the pH remained at 5. When the

texti le was dry, i t  was noticeably cleaner and the f ibers were

soft and unwrinkled. The f inal pH was 5.

A comparison between these two detergent solutions showed no

vis ib le  d i f ference in  c leaning capaci t ies.  The lack of  f luctua-

t ion in the pH of the anionic detergent bath is a posit ive

at t r ibute.  As the d i f fer ing locat ion of  these wet  c leaning

treatments was not  a  factor  in  the success of  the sur factant ,  I

have concluded that a detergent solution without the addit ion of

a lka l ine complex-bui lders poses less of  a  r isk  to  the text i le

f i b e r s .

Conclusion

In addit ion to the discovery of the success of Gore-Tex@

humidif ication treatments in providing gentle, effective removal

of creasing and hydration of archaeological texti les, and the

preference for more neutral detergent solutions, these conserva-

t ion treatments provided one more important piece of information.

I  had been to ld  by the owr ler  that  text i les Nos.  L4,  18,  and2L

were believed to be from the same g'rave. The Brocaded Birds

Fragment ,  No.  L4,  was taken f rom a mummif ied in fant .  No.  18,
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Striped PTain-Weave Shroud, can also be seen in a photograph of

the adult mummy (Plate D). There was no strong evidence, howev-

€T,  that  No.  2L,  Resis t -Dyed HeadcTath,  be longed to th is  g i roup,

other than the fact that i t  has apparently been cut with scissors

or  a kn i fe ,  l ike the other  two text i les.

During the vacuuming procedure, i t  was noted that No. L4

possesses a seam which appears to have been sewn closed with a

hear4l-weight white cotton 4-p1y, 2-Z-twist yarn. A yarn of the

same color and structure was found at two points along the edge

of  No.  l -8  (Plate LBd)  .  These yarns appear  to  have been used to

secure the textiles in the mummlr bundles and may even have come

from the same length of yarn. An identical yarn was later found

knot ted in  the center  o f  text i le  No.  2L,  Resis t -Dyed HeadcToth.

This supports the hypothesis that these three texti les did indeed

come from the same burial. f f  this headcloth belonged to the

adult mummy, the mummlr was a female. The child, therefore, may

have been hers.
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cnepEes-_3.

STORAGE

A three-step procedure for establishing a proper storage

environment has been developed by Luey Commoner of the Cooper

Hewitt Museum, the Smithsonian fnsti tut ion's National Museum of

Design (Commoner L-2) .  F i rs t ,  the speci f ic  s torage needs of  the

col lect ion are assessed:  Should the text i les be s tored f la t ,

ro l1ed,  or  fo lded? Next ,  a  pro ject ion must  be made of  the fu ture

use of  the text i les whi le  they are in  s torage.  F ina11y,  the

storage location and furniture are evaluated for environmental

and chemical  s tab i l i ty  as wel l  as l ight  and d i r t  leve ls .

Dennis  Piechota,  in  h is  analys is  of  s torage methods at  the

Peabody Museum, outl j-nes a more specif ic set of considerations

for  archaeologica l  text i les (11) .  F ine ar ts  s torag 'e condi t ions

have always surpassed the standards used for anthropological art

storage, Piechota arg"ues, and in order for anthropological

co l lect ions to  " remain an unimpeachable sc ient i f ic  resource"

their chemical stabil i ty should not be compromised by inappropri-

a te s torage.  Fol lowing th is  gu idel ine,  a  s torage system was

developed for the Robert G. Myers Collectj-on which wil l  reduce

handling while increasingi accessibi l i ty, provide environmental-

s tab i l i ty ,  and contaJ-n only  mater ia ls  which are ac id- f ree,  eas i ly

purchased, and relatively inexpensive.

Storage Materials and Locations

The poor condit ion of many Peruvian texti les can be attr ib-

uted not only to the effects of burial and excavation but also to
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the condit ions in which they have been stored. It  is mostly

within the last three decades that museums have undertaken to

improve their storage faci l i t ies and address the special needs of

each type of material.  Today even private owr:lers can create an

inexpensive and safe environment in which to store works of art

in  the i r  homes.

Many of the materials tradit ionally used to store works of

ar t  are harmfu l  to  organic  mater ia ls  such as text i les,  feathers,

wood, bone, and paper. Standard cardboard moving boxes are

probably the most coflrmon environment in which texti les are stored

in the house. These can often be obtained free of charge from

any large grocery store, are easily assembled, and can be stored

flat. Unfortunately, brown cardboard contains a high percentage

of  wood pu1p,  which is  h igh in  ac ids and l ign in.7 Acids at tack

texti les by breaking the molecular backbones of the f ibers.

Newspaper is another cofllmon household item which frequently

makes i ts  way in to text i le  s torage locat ions.  fnd iv idual  tex-

t i les are wrapped in i t ,  padded with i t ,  and even, ds in the case

of  some qui l ts  or  dress pat terns,  const ructed us ing i t .  Newspa-

per is al-so fu1l of acids and wil l  break down texti les in much

the same way cardboard does. In addit ion, newspaper contains

print ing ink, which is diff icul-t to remove from clothing or even

hands.

A number of mail-order catalogs that are now available to

the general public provide a complete rangie of storage materials

and supplies such as acid-free cardboard and t issue, pre-made

acid- f ree boxes,  and cut t ing !oo1s (see Appendix  B) .  In  addi -
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t ion, many large cit ies have supply houses which wil l  se1l

archival supplies at considerable discounts from the catalogrs.s

A local  pr ivate conservat ion fac i l i ty  is  another  good p lace to  go

for  suppl ies,  ds wel l  as for  adv ice on s torage and t reatment .

Although storage materials are vital to the safekeeping of

texti les, the cl imate and location in which they are kept is

equally important. Att ics and basements are convenient storage

places in  the house,  but  they are rare ly  suJ- tab1e for  text i les:

Att ics are often cold in winter, hot in sumrner, and humid al-I

year round. Because texti1es are made from organic materials,

they respond to dramatic f luctuations in ternperature and humidity

by swell ing and contracting, which can break the f ibers. fn

addi t ion,  a t t ics  at t ract  dust ,  insects ,  rodents,  b i rd  droppings,

and they are rarely monitored. Similarly, basements are home to

a number of vermin and are subject to f looding.

Storage in the main areas of the house is preferable. Open

shelves are suitable, providing they are not in a dusty area,

there is no animal traff ic near by/ they are not in direct l ight,

and they are not  poked at  or  jost led.e Drawers and c losets  are

also su i tab le,  assuming s imi lar  precaut ions are taken.  Wooden

shelves and drawers are often coated with layers of paint. Old

paint can be high in lead, which is harmful to both humans and

text i les.  Unf in ished wooden sur faces a lso g ive of f  leve ls  of

formaldehyde and should be sealed with a clear polyurethane

finish such as Minwax@.

Ideal ly ,  text i les should be p laced in  ac id- f ree boxes or

t issue before being put  in  drawers,  c losets ,  or  shelves (F inch
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38-39 ) .  Th i s  p rov ides  a  ba r r i e r  aga ins t  d in t ,  l i gh t ,  and  ac id i c

surfaces, makes the texti les more easily transported, and makes

them less l ike1y to be disturbed. The room in which texti les are

kept should retain a fair ly constant temperature and humidity

level al l  year.10 Humidity- and temperature-monitoring eguipment

can be purchased from most archival-supply catalogs and need not

cos t  more  than  abou t  $ l -5 .00  pe r  room.11

The chosen storagre locat ion for  th is  co l lect ion is  a  c loset

in the owner's guest bedroom. This room was chosen for i ts lack

of human and animal traff ic, cigarette smoke, and l ight. One of

the shor ter  s ides of  the c loset  is  against  an outs ide wa1l  o f  the

house. This is not ideal, ds temperature and humidity f luctua-

t ions tend to be greater toward the outsides of houses, and there

is the potential for storm damagie. Howevern the benefits of this

locat ion outweigh the r isks.

The c loset  is  48 inches wide.  There is  one shel f  a t  eye-

level which is LLt/z inches deep. There is another shelf L3y,

j-nches above the first which wraps around the sides and back of

the closet and is L41/z Lnches deep. There is 16% inches of space

above the second shel f .  Th is  c loset  wi l l  accommodate at  least

two standard 6x40xl-B*inch acid-free storage boxes on the bottom

shelf and two or three on the top shelf i f  needed. When put in

place, the storage boxes wil l  be outf i t ted with Humidity Indica-

tor Strips for easy monitoring. An indoor thermometer wil l  also

be hung on the cl-oset wa1l.
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Inside the BoxeE

Box 7t RalTed Textiles and Sma77 Text,iTes

Because of  the i r  s ize,  three of  the four  largest  text i les in

th i s  co l l ec t i on  (Nos .  L9 ,  20 ,  and  21 ) ,  we re  p laced  i n  s to rage

first. The solution to the unigue storage requirements of these

large texti les was to ro11 them. A system was devised in which

the text i les could be s tored in  a min imum of  space,  wi th  as

l i t t l e  we igh t  as  poss ib le  res t i ng  on  them (P la te  20b ) .

A standard 6x40xl-8-inch acid-free storage box was chosen to

house the three ro11s. Acid-free cardboard tubes measuring 3t/e

inches in diameter were cut to 39 inches in length using a

retractable-blade knife. A smaller-diameter tube would have

required the texti les to be rol led in a greater number of layers

and sustain a t ighter arch around the tube. A larger-diameter

tube would have made it  hard to use the standard storage boxes.

A system of Ethafoam@ blocks was devised in order to secure

the three tubes within the box. Ethafoam@ is made from expanded

polyethy lene,  and was chosen for  i ts  iner t  nature,  th ickness,

easy manipulation, shock absorption, and sl ightly gripping

texture (Piechota t { l , .  A cut -out  suppor t  for  each end of  the

three tubes was planned out on paper and made into a template.

Wi th a serrated kn i fe ,  a  b lock of  Ethafoam@ was cut ,  the template

was traced onto the Ethafoam@, and four identical tube-supports

were made to support each end of the tubes and to fit above the

end of the tubes once the texti les were put in place (Plate 23b).

The total height of the Ethafoam@ supports is just under 6

inches-- the heiqht  o f  the box.
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The three text i les to  be ro l led (Nos.  19,  20,  and 2 l - )  were

vacuumed, humidif ied, and blocked before storage. Close atten-

t ion was paid to the edges of these pieces, &s they had previous-

ly been wrinkled and bunched up. A completely smooth texti le

wil l  ro11 more evenly and run a much smaller r isk of sustaining

any further creasing while stored. Although these three texti les

were al l  originally square, each of them has acquired a new shape

thorough use and burial. They are now bowed in at the sides and

have extended corners from beingr folded in half and t ied. All  of

these dimensional characterist ics were taken into account when

planning the size of the tubes and during the rol l ing.

The texti les to be ro11ed were in turn laid out on a f lat

surface and oriented in the warp direction so that the center

seam would be perpendicular to the tube and not cause a bump

midway through the rol l ing. A leader of cot.ton muslin was cut to

45 inches wide and 12 inches long. This was placed at the near

end of  the text i le ,  wi th  the f i rs t  4  inches of  the text i le

resting on top of the leader cloth. Roll ing: commenced at the

near edge of the leader cloth. As the ro11 was advanced, the

leader  c lo th p icked up the text i le ,  secur ing i t  to  the ro11.

This assured that there was no sl ippage or bunching of the edges.

During rol l ing, the weft threads were kept paral lel to the tube

to ensure that  the text i le  was st ra ight .

After rol l ing, the three tubes were wrapped in a piece of

cotton muslin of the same size as the leader cloth. The extended

ends of the muslin cloths were stuck into the ends of the tubes

to seal off the edges from dust. Cotton twi1l tape was cut and
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t ied at  each end and in  the center  o f  the tubes (Plate 21d) .

This  mater ia l  was chosen because i t  is  res is tant  Lo tears,  l ies

f la t ,  and is  chemical ly  iner t .  An ident i f icat ion tag consis t ing

of a paper labe1 attached to a cotton str ing was knotted to the

center t ie.12 The three tubes were then placed onto the

Ethafoam@ supports within the box, and the remaining Ethafoam@

blocks were placed over the ends of the tubes.

When the tubes were in place, there was space below them

measur ing '  1-8x33xl -  inches.  This  was ut i l ized for  the s torage of

s m a 1 l  f l a t  t e x t i l e s  ( N o s .  4 ,  5 ,  6 , ' 1  ,  B ,  9 ,  1 0 ,  a L ,  a 2 ,  1 5 ,  a n d

23) .rt  The space was divided j-nto ten sections containing tex-

t i les,  wi th  three spacers (Plate 1-9b)  .  To form a suppor t  for

each text i le ,  a  p iece of  s ing le-p ly  ac id- f ree corrugated card-

board was cut to approximately t/2 inch larger than each texti le

(Piechota L2) .  This  was done on a se l f -heal ing cut t ing board

with a retractable-blade knife. The cardboard was chosen for i ts

l ight  weight ,  easy cut t ing,  and iner t  proper t ies.

After conservation, each texti le was wLapped in a piece of

unbuf fered ac id- f ree t issue paper  and p laced on i ts  board.

Unbuffered t issue was used as an inert, cushioning, translucent

dust  barr ier .  Severa l  pa i rs  of  s l -o ts  were cut  on each s ide of

the boards, and L/2 inch cotton twi11-tape t ies were threaded

through the slots from behind. The twil l  tape was t ied on top in

half-bows for quick untying. These t ies keep the texti le in

p lace  and  se rve  as  a  hand le  fo r  l i f t i ng  (P la te  23b ) .

Labels were knotted to the center t ie on each board. When

all of the boards were put in place inside the box, cardboard



spacers were cut  to  f i l l  the empty spaces (P1ate 9b) .  They were

secured in place with J-Lar@ transparent pressure sensit ive

adhesive tape. ,f-Lar@ is acceptable for use by the conservation

community because it  is inert and shows l i t t le evidence of

yellowing with age (personal communication, Vuka Roussakis,

Amer ican Museum of  Natura l  His tory) .  Because of  the uncer ta in ty

of the extreme long-term effects of adhesives, however, i t  was

used here spar ing ly ,  and not  in  d i rect  contact  wi th  text i les.

The exception to the above format for securing these small

texti l-es to their boards was No. 4, Human Hair Rope, which needed

to be secured in  severa l  p laces over  i ts  B4- inch length (Plate

4b) .  The cardboard suppor t  was cut  wi th  a ser ies of  36 s lo ts  for

three twi11 tape t ies.  Af ter  conservat ion,  the rope was la id  on

its board in an accordion pattern and secured at each of the

s lots  wi th  the twi l l  tape.  This  would hold the text i le  in  p lace

and prevent i t  from coil ing or turning up. This also al lowed the

rope to be stored in a relatively sma1l space, remain with other

smal l ,  f la t  text i les,  and st i l l  have a min imum of  d is tor t ion.

The four rol led texti les and ten sma1l texti les were placed

into the box in the fol lowing order: the bottom two Ethafoam@

supports were set into either end of the box; the spacers, having

had their exact location previously determined, were taped in

place; the ten texti- les on their boards were arranged in place;

the tubes were set into the Ethafoam@ supports; the top support

blocks were placed over the ends of the tubes and the box was

c l o s e d .
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Box 2: Ro77ed and PartiaTTy Rol7ad TextiTes

Two of  the text i les which are s tored in  Box 2,  No.  2,

LoincLoth,  and No.  3,  St rap wi th  F in ia ls ,  regui red custom mounts

which are a variat ion on both rol led and f lat texti le storage

conta iners.  The th i rd  text i le ,  No.  L8,  St . r iped Pl -a in-Weave

Shroud, was rol led in a very similar manner to the rol led tex-

t i l e s  i n  B o x  1 .

Due to decay/  over  ha l f  o f  text i le  No.  18 is  miss ing.  f t  is

now a large rectangle with many long warp and weft yarns extend-

ing from the remaining fabric. After vacuuming, humidif ication,

and untangling of the long yarns, a single layer of unbuffered

t issue was la id  on top of  the text i le .  The purpose of  th is

t issue was to  in ter leaf  each layer  of  the text i le  as i t  was

rol led and to prevent the yarns from catching on each other. A

3l/+-Lnch acid-free tube was cut to approximately 39 inches in

length. A leader of cotton muslin was cut to 45 inches wide and

L2 inches long, and the texti le was rol led in the manner de-

scr ibed for  Box 1- .

Text i le  No.  2,  Lo incToth,  exper ienced a s l ight  growth in

dimensions after wet cleaning, which made it  too large to be

stored f la t  in  a s tandard 6x40xl -8- inch box.  A system was devised

instead which would al1ow the thin, plain-weave wrapper to be

ro l led and the border  and f r inge remain f la t  (P late 2d) .

A p iece of  2-p1y ac id- f ree cardboard was cut  to  L8x22

inches. This dimension conformed to the size of the tapestry

border and fringe combined. When laid inside the box it took up

about half of the space. A 3l/+-Lnc}: diameter acid-free tube was
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cut to approximately 21 inches long. Ethafoam@ supports were

constructed to hold the tube about 1 inch above the cardboard

base and were taped to the top right and left corners of the base

with ,J-Lar@ pressure sensit ive tape.

The texti le was laid out on a table, and a single layer of

unbuffered t issue was laid on top for interleaving. The plain-

weave wrapper was rol led onto the tube, leaving the tapestry

border and fr inge unrol led. The texti le was transferred to the

cardboard base and the ends of the tube set into the Ethafoam@

suppor ts .  A p iece of  unbuf fered t issue was p laced over  the

border and fr inge, and a paper identif ication tagr was t ied to the

t i s s u e .

For  No.  3,  St rap wi th  F in iaLs,  the s torage mount  was a lmost

ident ica l  (P late 3b) .  A p iece of  two-p ly  ac id* f ree cardboard was

cut to 18x18 j-nches/ corresponding to the remaining space in the

box. A 2L/t- inch diameter acid-free tube was cut to approximately

1,'7 inches long, and Ethafoam@ supports were constructed and taped

to the top corners of  the base.

The texti le was laid out on a table. Interleaving t issue

was l-aid down and rol led from the end of the strap from which the

f in ia l  is  detached.  Before the text i le  was t ransferred to  the

cardboard base,  s lo ts  were cut  in to the base in to which twi1 l

tape was inserted. These t ies were placed to secure the fr inges

of  the f in ia l  which is  a t tached to the ro l led s t rap,  ds wel l  as

to secure the second f inial, which was placed on the base just

below the f irst. The ends of the tube were set into the Ethafoam@

supports, the f inials were secured with the twil l  tape, and an

4 L



ident i f icat ion tag was t ied to  a centra l  p iece of  twi l l  tape.  A

piece of  unbuf fered t issue covers the f in ia ls .

In order to accommodate No. 18, Striped Plain-Weave Shroud,

space was cut in the two cardboard bases to al low the Ethafoam@

blocks to be taped to the box. The bottom exterior corner of

each base was removed. The Ethafoam@ blocks were taped to the

interior of the box, the two cardboard bases were inserted, the

three text i les were insta l led,  and the box was c losed.

Box 3s FIaE TextiTes

Seven  f l a t  t ex t i l es  were  s to red  i n  Box  3  (Nos .  1 ,  ] - 3 ,  ! 4 ,

L6 ,  I ' 7 ,  22 ,  and  24 . )  Fou r  res ted  on  i nd i v idua l  ac id - f ree  ca rd -

board supports on the bottom of the box, and three sat above in a

t ray .

Before any texti les were put in the box, the supports for

the upper tray had to be f i t ted (Plate l-6b) " Three long 3x1-inch

strips of Ethafoam@ were measured and cut. TWo were placed along

the short ends of the bottom of the box, and one ran down the

center of the box. These were secured with J-Lar@ pressure

sensi t ive tape.  Text i le  No.  LJ,  Openwork wi th  Red Border ,  was

placed on an i-ndividual storage board which f i ts on one side of

the central Ethafoam@ block. No. 13, Broeaded Lozenge Fragment,

No. !4, Brocaded Bird Fragment, and No. !6, Brown Apenwork, were

placed on individual boards and f i t  into the other half of the

bo t tom t i e r .

A single sheet of 2-ply acid-free corrugated cardboard was

cut to the internal dimensions of the box and set onto the



Ethafoam@ supports to form the upper tray. T\uo sma11 holes were

cut  in  the t ray to  a l Iow a i r  c i rcu lat ion and for  l i f t inq i t  out .

Texti le No. L, Tapestry Frag:mentl was placed on an individual

support measuring 1-8x21- inches. The remaining two texti les, No.

22, Embroidered Gauze Fragment, and No. 24, Feathered Fragtnent,

each were placed on boards eguall ingi one half of the remaining

area.  The box was then c losed.  In  a l l  cases,  the ac id- f ree

cardboard supports in Box 3 were identical in construction and

mater i -a ls  to  those in  Box l - .

Before being p laced in to the s toraqe c loset ,  a l l  three boxes

wi l l  be f ixed wi th  1abe1s in  penci l  s ta t ing which text i les are

inside. A photographic record of each box wil l  be kept nearby

for  re ference (F inch 39) .  A l though the boxes are ready to  be

returned to the owner,  the s torage c loset  is  s t i l l  in  need of

preparation, and suitable transportation must be arranged.

Future Recommendations

Once the Myers Col lect ion is  p laced in  s torage,  i t  w i l t  be

necessary to  inspect  the boxes per iod ica l ly  for  insect  in festa-

t ion,  humid i ty  increase,  water  damage,  oy tamper ing.  Insects

hatch in large numbers in the spring and summer months, and it is

also during these seasons that doors and windows are most l ikely

to be open, permitt ing new insects to enter. In order to mini-

mize the chance of infestation and provide more constant humidity

and temperature 1eve1s in the room in which the texti les are

being sLored, i t  is sugigested that the room be air-cond.it ioned in

warmer weather.
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As mentioned previously in this chapter, Lhe storage closet

has one exterior wal- l .  There is always a chance that water may

seep into the closet through this wall ,  making it  vital that t.he

closet be checked for leaks when there are heawy rains. In the

event that a chi ld or pet gains entrance to the room and disturbs

the storage boxes, the boxes should be checked for foreign

ob jec ts ,  d i r t ,  and  d i sa r ray .

fn the future, the owner may wish to have some of the

texti les mounted for display. A display mount mr:.st be made

according to standards which are simil-ar to those for storing

texti les: Only chemically inert materials may be used and the

procedure must be minimally intrusive to the texti le. fn addi-

t ion,  the mount  must  have u l t rav io le t - f i l - ter ing g lass or  p lex i -

g lass to  min imize l ight  damagre (Car ter  1-66)  "

Whet.her the Myers Collection remains in i ts designat.ed

storage mater ia ls  and locat ion or  is  Cisp layed in  an arch iva l

mount, i t  wil l  be availab1e for research and personal enjoyment

for decades to come. The removal of harmful dirt and creasing

has s lowed the in ternal  processes of  deter iorat ion and min imized

the chances of damage from external forces. Although no environ-

ment can reproduce the contextual and cl imatic condit ions in

which the text i les ex is ted dur ing bur ia l ,  the co l lect ion is  now

receiving the respect i t  deserves and the protect. ion which it  is

owed.
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ENpNgrEs

1-. The chronology of periods in Peruvian history which is
used throughout this thesis was developed by ,fohn H. Rowe.

2.  This  text i le  may have a lso been worn as a s to le ,  wi th
the bands across the shoulders and the f inials in front.

3. Throuqh experimentation f found that placing the
texti le against the membrane side of the Gore-Tex@, rather than
the felt side/ was more effective in humid.ifying the texti le and
re lax ing creases.

4.  When i t  is  not  poss ib le  to  use d is t i l led water  for  a l l
s tages of  the wet  c leaning process,  i t  is  v i ta l  that  the f i rs t
and last  baths be in  d is t i l led or  de ionized water  and that  a  com-
plex-builder be added to the washing solution. These steps wil l
help to prevent any minerals in tap water from being deposited
onto the text i le  (Hofenk de Graaf f  64\  .

5 .  The average Cr i t ica l  Mice l le  Concentrat ion for  a
nonionic  sur factant  is  about  2g/ f .

6 . Texti les Nos. 1- and 2 only needed steaming prj-or to wet
c leaning.  Text i le  No.  5,  F iguraT ScuTpture,  was too three-
dimensional to humidify in this manner without running the risk
of uneven absorption of the water vapor, leading to stress
between moister  and dr ier  areas.

7.  L ign in is  found in  the ce l l  wal ls  o f  p lants ,  and when
present in paper products, i t  contributes to chemical degradation
(Un ive rs i t y  P roduc ts ,  92 /93 ,  Sy racuse ,  NY,  155 ) .

8. TALAS is an excellent source for archival materials in
New York Ci ty .  f t  is  located aL 2L3 W. 35th Street ,  New York,  NY
1 0 0 0 1 ;  2 L 2 - 7 3 6 - 1 7 4 4 .

9. Texti les should be stored away from l ight and displayed
be low 50  1ux  (500  foo t  cand les )  (Leene  1 -1 -3 )  .

10. The recommended environment for texti le storage is from
60  to  65 'F  and  w i th  re la t i ve  humid i t y  f rom 50  to  6A% (F inch  28 ) .

1-1. A S-pack of Humidity rndicator Strips from University
Products cost  on ly  $6.95 in  1,992/93.  A s tandard room thermometer
can be easi ly  purchased at  any hardware s tore for  under  $8.00.

L2.  These labels  wi l l  be wr i t ten in  penci l .  In  no case
should a 1abel  come in  contact  wi th  a text i le  (F inch 39) .

1-3.  A l though access to  these text i les requi res that  the
tubes be removed, accessibi l i ty i-s not of primary importance as
th is  co l lect ion is  not  in tended for  s tudv.

4 t r ,


