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Twenty-four woven Pre-Columbian textiles in the

Apparel, Interiors and Merchandising Department (AIM) of

Oregon State University were reported to be from Ancon,

Peru. A methodology was developed to confirm the exact

provenance of the AIM textiles. Technical fabrication

characteristics were utilized to describe certain known

Ancon woven textiles and to analyze the twenty-four AIM

textiles; then comparisons were attempted between the two

groups to determine if internal patterns for each were

identical.



A literature and collection survey identified ten

documented reports of known Ancon woven textiles. The

previously recorded information of the known Ancon pieces

was summarized. Technical fabrication characteristics for

each AIM textile were observed and recorded. The

technical fabrication characteristics included weave

structure, thread count, fiber content, direction of spin,

ply, degree of twist, yarn diameter, color and motif.

Frequencies and especially developed analysis tools were

utilized to identify internal patterns.

Hypothesis 1 stated that information about the

technical fabrication elements of Ancon woven textiles in

certain other collections can be organized into integrated

patterns. Hypothesis 1 was not supported because data

recorded on Ancon woven textiles was incomplete, and

therefore only able to give limited frequencies.

Hypothesis 2 was supported: The twenty-four woven

Pre-Columbian textiles from the Costume and Textile

Collection of the Apparel, Interiors and Merchandising

Department of Oregon State University will have similar

patterns in technical fabrication elements. An analysis

tool was developed to show patterns within technical

fabrication elements. Thread count, direction of spin,

ply, and degree of twist exhibited internal patterns.



Hypothesis 3 stated that the provenance of

twenty-four woven Pre-Columbian textiles, from the Costume

and Textile Collection of the Apparel, Interiors and

Merchandising Department of Oregon State University is

Ancon, Peru. This hypothesis could not be tested because

technical fabrication patterns for the known Ancon

weavings were not complete and could not be statistically

analyzed. Even though the two sets of data populations

(data from known Ancon textiles and data from the AIM

collection) could not be compared statistically, some

information was gained by a review and comparison of

simple frequencies of internal patterns. Thread count

frequencies for both populations exhibited internal

patterns.
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A METHODOLOGY FOR ANALYSIS OF HISTORIC TEXTILES:

ANCON, PERU

Chapter I

INTRODUCTION

It is generally accepted by contemporary scientists

that the interpretation of past civilizations which have

left no written records is possible primarily through an

evaluation of surviving material culture (Van Stan, 1958).

An analysis of artifacts and patterning modes of past

civilizations gives insight into the culture of a people.

The methods and materials used for the production of the

artifact are easily ascertained. On occasion the use and

purpose of an artifact can also be deduced. However, the

interpretation of the cultural significance of any given

artifact is most valuable when research is accurate,

complete, and relevant to the people who produced it. The

sequences of the artifacts' origins, the specific locales

of their origins and the ranges of their distribution are

also an intrinsic part of the complete history (Van Stan,

1958).

Museums are often depositories for these articles of

historical and cultural importance. The item may or may
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not have adequate documentation and evaluation for proper

interpretation and exhibit, or for further study by

scholars. Museum curators are often faced with the task

of the analysis of the artifact, while also bearing

numerous other responsibilities within the museum. The

time and finances required for detailed examination may be

limited. Curators' areas of expertise may not always

include the artifact needing evaluation. These and other

factors may limit the degree of analysis curators can

make.

In 1948 the Costume and Textile Collection in the

Apparel, Interiors and Merchandising Department (AIM) at

Oregon State University purchased a group of Pre-Columbian

textiles, drop spindles and fibers from Mrs. 0. E. Jaeger.

All of the items were given to Mrs. Jaeger by the wife of

the American Consul in Lima, Peru. The textile

collection included twenty-four woven specimens, plus

examples of braid, tassels, and textiles woven with

feathers. Mildred Botsford examined the entire collection

for her Master's thesis at Oregon State University in

1950. Her brief description of each piece is now included

on the catalog card for each object. Provenance was given

as Ancon, Peru for all of the artifacts in the

acquisition. However, the geographic location of Ancon

was suggested to be south of Lima, the capitol of Peru,
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when in reality it is north of Lima. Because the original

owner did not know the exact location of Ancon, the

possibility arises that all or part of this collection was

not from Ancon at all.

It is hoped that by using technical fabrication

analysis methods commonly available to curators, the

examination of the twenty-four woven textiles will lead to

a more definite identification of Ancon as their

provenance. Their value for future study or exhibit would

thus be increased.

Research Questions

What are the resources available to a curator in

establishing the provenance of a museum artifact? Can the

issue of provenance be validated on items which have a

questionable place of origin? Did the twenty-four woven

Pre-Columbian pieces in the AIM Costume and Textile

Collection originate in Ancon, Peru as stated on their

catalog cards?
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Purpose

The investigator's primary objectives were:

1) To coordinate available technical fabrication

information, including weave structure, yarn

count, fiber content, direction of spin, ply,

degree of twist, yarn diameter, color and motif

for documented Ancon woven textiles in certain

collections.

2) To analyze technical fabrication elements,

including weave structure, thread count, fiber

content, direction of spin, ply, degree of twist,

yarn diameter, color and motif of twenty-four

woven Pre-Columbian textiles reported to be from

Ancon, Peru, in the AIM collection, by using

techniques generally available to museum

curators.

3) To explore the possibility of establishing a

pattern of technical fabrication characteristics,

including weave structure, thread count, fiber

content, direction of spin, ply, degree of twist,

yarn diameter, color and motif within the
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twenty-four woven Pre-Columbian textiles in the

AIM collection.

4) To compare the analysis of the twenty-four woven

Pre-Columbian textiles in the AIM collection with

the analysis of available information on other

Ancon woven textiles as a means of establishing

provenance.

Hypotheses

1) Information about the technical fabrication

elements of Ancon woven textiles in certain other

collections can be organized into integrated

patterns.

2) The twenty-four woven Pre-Columbian textiles from

the Costume and Textile Collection of the

Apparel, Interiors and Merchandising Department

of Oregon State University will have similar

patterns in technical fabrication elements.
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3) The provenance of twenty-four woven Pre-Columbian

textiles from the Costume and Textile Collection

of the Apparel, Interiors and Merchandising

Department of Oregon State University is Ancon,

Peru.

Assumptions

1) Documentation of Ancon textiles in the other

collections utilized was assumed to be accurate. Every

effort was made to use collections or information having

the greatest possibility for accuracy.

2) All textiles analyzed originated in Peru and

were Pre-Columbian.

Limitations

1) It was not possible to survey all museums for

Ancon textiles. The perusal of information from

a few chosen United States institutions was based

on references in noted publications and upon

referrals from knowledgeable Peruvian textile

researchers.
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2) Only reference works written in or translated

into English were reviewed.

Definitions of Terms

Textile artifacts have specific terms used for

descriptive analysis. Such terms and their meaning in

this study are given below.

1) Artifact: an object produced by human beings.

2) Band: horizontal, vertical or diagonal stripe which

contains designs or images.

3) Basket Weave: weave structure in which two wefts

pass over and under two warps.

4) Complementary: weave structure in which at least two

sets of yarns, either in the warp or filling

direction, are co-equal within the fabric structure.

5) Doublecloth: cloth in which two discrete fabrics are

woven simultaneously. Movement of correlated warp

and weft sets from one face to the other serves to

bind the two fabrics together.

6) EPC: ends per centimeter or warps per centimeter.

7) Fillet: a small band or narrow strip.
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8) Filling: transverse yarns in a fabric structure;

those that interlace over and under the warp yarns;

weft; pick.

9) Iconography: designs or images found on artifacts.

10) Motif: designs or images found on artifacts.

11) Plain Weave: each weft yarn passes over and under

successive warp yarns in an alternating pattern.

12) Pre-Columbian: time period before the arrival of the

Spanish.

13) Provenance: the place of origin.

14) Provenience: the history of an object once it is

discovered.

15) Stripe: horizontal, vertical or diagonal area of a

different color, but incorporating no other

decoration within it.

16) Stylize: to represent in a characteristic manner.

17) Supplementary: weave structure in which additional

warp or filling yarns are extraneous to the fabric

structure.

18) Tapestry: weave structure achieved by the use of

discontinuous wefts in a weft-faced fabric.

19) TPC: twist per centimeter

20) Tube Selvage: the longitudinal edge of a textile

which is formed when the weft moves across one layer

of warps and then back on another layer.
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21) Twining: weave structure achieved by twisting two

weft yarns about each other to enclose successive

warps.

22) Warp: longitudinal yarns in a fabric structure;

those that are arranged longitudinally on the loom;

ends.

23) Warp Faced: warp patterned design; warp yarns

create the design on the face of the fabric, while

the weft yarns remain invisible on the face.

24) Weft: transverse yarns in a fabric structure;

those that interlace over and under the warp yarns;

filling

25) Weft Faced: weft patterned design; weft yarns create

the design on the face of the fabric, while the warp

yarns remain invisible on the face.

26) Wool: cameloid fiber from llama, alpaca, vicuna. In

general usage, wool may include fiber from sheep or

goats as well.
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Chapter II

REVIEW OF LITERATURE

The twenty-four woven Pre-Columbian textiles in the

AIM collection, which are from the Jaeger acquisition and

reported to be from Ancon, Peru, are beautiful examples of

the weaving skill of the Peruvian people that created and

used them. Whether or not the textiles are objects

considered as works of art or as utility craft, the pieces

furnish a valuable means of providing information about

the makers and their culture. To understand this

information one must ask questions about the artifact.

Who made it? Where was it made? For what purpose was it

made? What materials were used and what technology was

required to make it? The documentation which usually

accompanies Pre-Columbian Peruvian textiles is often

limited and insufficient to give museum personnel the

information necessary to provide such provenience in the

interpretation of the artifact. As an added hindrance the

museum researcher must be able to "weed out" inaccurate

data or incorrect information recorded in museum files.

The Haffenreffer Museum of Anthropology has developed

an approach to the problem of accurate documentation

(Hail, 1983). The methodology was developed for use with

Native American collections but is also appropriate for

other collections. Based on the example of the
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Haffenreffer, relevant sources of information to include

in Pre-Columbian research would be: collection data or

history such as where and when the artifact was obtained;

internal evidence such as materials and techniques used in

making the item; artists' renderings or artists'

portrayals of themselves and their surroundings, such as

the motifs on ceramics and in weavings; written accounts

and studies; and comparison with well-documented

collection (Hail, 1983).

As the review of literature was completed, both the

Hail guidelines on relevant documentation and the

researcher's final goal of the development of a

methodology for the analysis of Pre-Columbian weavings

reported to be from Ancon were kept in mind. The review

of literature was organized around the following topics.

First, the environmental setting of Ancon, Peru was

established. A summary of the history of Ancon

archaeology followed. The history of Ancon occupation was

presented, including Preceramic Period through Early

Horizon Period, Early Intermediate Period, Middle Horizon

Period, Late Intermediate Period, and Late Horizon Period.

A chronology of fiber-related developments ensued, with

information on weave structure, thread count, fiber content,

direction of spin, ply, twist per centimeter, yarn

diameter, color and motif. Finally, a review of clothing

related to Ancon was presented. These areas provide the
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reader with a basis for understanding the culture of the

people of Ancon and the methods and materials used in

producing Ancon textiles.

In addition, figures and tables are included in the

review of literature. A map, developed by this researcher

(Figure 1, p. 13), shows the locations along the Peruvian

coast which are mentioned in the review of literature. A

chronology chart for Ancon, listing the cultural periods,

archaeologists working in Ancon, and some Ancon textile

attributes was also developed by this researcher from

sources cited in the review of literature, and can be

found in Figure 2 (p. 14). The historic periods along

the Peruvian coast are listed in Table 1 (p. 21).
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Ancon Environmental Setting

The present day resort village of Ancon is located on

the west coast of South America at 11148' south latitude

by 77113' west longitude, approximately twenty-two miles

northwest of Lima, the capitol of modern Peru (Figure 1).

The village of Ancon has existed in the same location for

centuries. Nearly halfway between the Chancay River

Valley on the north and the Chillon River Valley on the

south, the horseshoe-shaped Ancon Bay offers a natural

protection from wind (Cohen, 1978; Menzel, 1977; Reiss &

Stubel, 1880-1887). The bay is approximately seven

kilometers wide (north-south) and eight kilometers deep

(east-west) (Willey & Corbett, 1954). A gently rising

desert plain lies behind the beach, with a rocky

projecting arm of land extending about two kilometers

seaward from the south rim of the valley (Menzel, 1977).

The coastal region of Peru is often divided into

three geographic zones which are distinguished by

combinations of heat and humidity. The Northern Region is

the most tropical, while the Southern Region terminates in

the barren Atacama Desert of northern Chile (Lumbreras,

1974). Ancon is located in the Central Coast Region which

lies between the Fortaleza Valley in the north and Canete

Valley in the south. The Central Coast is not as dry as

the desert to the south, but is still classified as
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extremely dry (Bennett, 1949; Bushnell, 1956;

Cohen, 1978).

Since there is virtually no rain and there is no

river in the Ancon Valley to provide irrigation or

drinking water for the inhabitants, water for the town is

presently shipped from Lima, or comes from the few wells

in the valley. The well water is slightly brackish for

drinking, however (Menzel, 1977).

Even though the Central Coast region of Peru has

always been quite arid, the population has been able to

survive, in part because of a fortunate quirk in ocean

currents. The cold Humbolt Current flows parallel to the

the west coast of South America. Hot winds approaching

the coast from the Eastern interior jungles are cooled by

this current, causing a fog. The fog settles on the shore

and sits on the upper slopes of the low hills facing the

sea (Cohen, 1978; Lumbreras, 1974). The foggy condition

may last up to nine months a year. Areas of vegetation

sustained by moisture from the misty air of the fog are

called lomas. Roots and plants of the lomas have been

utilized by the human population of Ancon over the years.

Lomas also provide sustenance for grazing animals such as

llamas. Today lomas are not as substantial as in years

past, but their existence, along with trade and marine

life, has been instrumental in sustaining a human

population at Ancon for 4000 years.
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History of Ancon Archaeology

In the late 1800
)s

a railway built between Lima and

Chancay exposed several burials in the necropolis, or

cemetery, of Ancon. The necropolis lay along the

southeastern end of the bay on the plain which rises above

the beach, and was approximately 1100 meters (1,203 yards)

long and 800 meters (875 yards) wide (Menzel, 1977).

After the discovery of the graves, a "thirst for easily

acquired affluence" led to looting and rifling of the

tombs (Reiss & Stubel, 1880-87). As a result of the

publicity received, Ancon became the first site of a large

scale, systematic archaeological excavation project

undertaken in Peru. During the excavation in 1875 Johann

Wilhelm Reiss and Alphons Stubel uncovered hundreds of

mummy bundles from tombs and common graves on the site

(Reiss & Stubel, 1880-87). Today, many of the textiles

they uncovered are in the Royal Ethnological Museum in

Berlin. The beautifully illustrated publication "The

Necropolis of Ancon in Peru" written by Reiss and Stubel

(1880-87) has been a great inspiration and asset to

researchers and historians since 1887.

According to Dorothy Menzel (1977), Alphons Stubel

encouraged Max Uhle to do further investigations on the

necropolis in 1904. Included in Uhle's excavations were

two burials in an area known as the Ancon Shell Mounds, a
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shell midden area, or shell refuse heap, near the

necropolis. Although Uhle's main focus was not on

textiles, he did keep better records than Reiss and Stubel

concerning the association of the textiles with other

artifacts. Many of the textiles uncovered by Uhle are at

the R. H. Lowie Museum of Anthropology in Berkeley,

California.

In 1942 two Americans, Gordon R. Willey, an

archaeologist, and Marshall T. Newman, a physical

anthropologist, excavated twenty more tombs in the

southeastern part of the necropolis (Menzel, 1977).

During that time Gordon Willey also did field work on the

shell mounds of Ancon (Willey & Corbett, 1954). Dr. Lila

M. O'Neale analyzed twelve textile fragments, collected by

Willey from the shell mounds. Wallace (1973) reported on

the analysis by O'Neale.

From the early 1940s to the mid 1950s the Ancon

site was under almost continual excavation by many

Peruvian scientists as well. Julio C. Tello, the director

of the Museo Nacional de Antropologia y Arqueologia of

Lima, worked on the northwestern section of the cemetery.

Peruvian archaeologist Marino Gonzales Moreno also

conducted excavations at the site in the 1950s (Menzel,

1977).

In 1958 Rosa Fung de Lanning found remnants of a

pre-agricultural occupation during her excavations of
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midden sites at Ancon. Edward Lanning continued working

at the same midden sites through the 1960s, providing

evidence of six different cultural complexes (Lanning,

1967). Dwight Wallace (1973) included thirty-one textile

fragments from the Lanning excavation in his analysis,

which was published in "The Process of Weaving Development

on the Peruvian Coast". Mosely and Barrett (1969)

discussed the twined textiles of the Preceramic Period,

using twined textiles found during the same excavations.

In 1962-1963 Thomas Patterson found 37 textile

fragments in refuse excavated at Ancon. A partial

analysis of these textiles was also carried out by Dwight

Wallace (Wallace, 1973).

Grave robbers and treasure seekers, as well as

scientists, were also attracted to the famous site. Reiss

and Stubel (1880-1887) felt that grave robbers may have

disturbed the graves of the necropolis even before the

railway exposed the tombs. Items such as whole pots,

spinning and weaving equipment and textiles, complete or

fragments, were happily purchased by collectors. To sell

the tomb artifacts more easily the grave robbers took only

items of perceived resale value. Textiles were often

discarded as worthless or cut to enhance the sale (Anton,

1984). These items were poorly documented, if at all.

Many of them have found their way into museums around the

world, where they are admired for their beauty, but are of
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provenance.

History of Ancon Occupation
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A system of period designations used today for

archaeological interpretation in South America is keyed to

a master sequence, the sequence of changes in patterns and

style of the Valley of Ica, on the South Coast of Peru.

The use of these time periods assumes that the time

periods along the entire coast are contemporaneous (Rowe,

J. H., 1967, p. 1-15). Radiocarbon dates as well as

stratiographic association are important means of placing

artifacts within the time periods (Rowe, J. H., 1967,

p.16-30). Seven spans of time, from the introduction of

pottery at the Valley of Ica to a short time after the

Spanish conquest, are used to delineate the time periods.

The historic Periods, oriented from the earliest to

latest, are called the Preceramic, the Initial, the Early

Horizon, the Early Intermediate, the Middle Horizon, the

Late Intermediate and the Late Horizon (see Table 1, p.

21). The Initial and Intermediate designation were, in

general, periods of relative regional isolation. The

Horizon designation coincides with the domination of

specific culture groups (Rowe, J.H., 1967, pp. 1-15).
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Table 1.

Historic Periods Along the Peruvian Coast

Periods Time Span Cultural Domination

Preceramic - ca. 2000 B.C.

Initial 2000 - ca. 1400 B.C.

Early Horizon 1400 - ca. 50 B.C. Chavin Culture

Early Intermediate 50 - ca. 580 A.D.

Middle Horizon 580 - ca. 930 A.D. Hauri Culture

Late Intermediate 930 - 1476 A.D.

Late Horizon 1476 - 1534 A.D. Inca Culture

Note. Periods based on sequence of changes in the Valley

of Ica, Peru (Rowe J. H., 1967, pp. 1-15).

The distinct stages in the development of ceramic

materials and styles within a Period are noted by phase

designations (see Figure 2, p. 14). For instance, the

Playa Hermosa Phase, Conchas Phase and Gaviota Phase help

further delineate changes occurring during the Preceramic

Period. The Colinas Phase, which occurred during the

Initial Period, the Miramar Phase of the late Early

Horizon Period, and the Lima Phase of the Early
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Intermediate Period all help signify changes which were

occurring in the society at that particular time. At

Ancon the phases used are based on a combination of

sequences from several archaeological sites in the Central

Coast Region. Historic periods from Preceramic through

Late Horizon are also known collectively as the

Pre-Columbian Period. They were the periods before the

Spanish occupation (Rowe & Menzel, 1967; Rowe, J. H.,

1967, pp. 293-319).

Anco ec d th ou h a o zon

Through ca. 50 B.C.

Analyses of excavations at the Ancon site indicated a

continuous process of cultural development by fishing

communities dating from the Preceramic Period (ca. 2000

B.C.) to the Early Horizon Period (ca. 50 B.C.) (Cohen,

1978; Menzel, 1977). The deep refuse of the midden site

reported by Uhle in 1904 contained many sea shells, and a

black, odoriferous mud, indicating the importance of

shellfish, fish and other forms of sea life as food

resources for the people during the Preceramic through

Early Horizon Periods (Menzel, 1977; Willey & Corbett,

1954). The inhabitants may have also been dependent upon

agricultural products produced in the Chillon Valley, ten
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kilometers south of Ancon (Cohen, 1978). It has been

suggested by Cohen that the large shell mounds were an

indication that the area was used to supply neighboring

valleys with the items from the sea in exchange for food

which did not grow in the area.

Regional isolation of the Preceramic and Initial

Periods gave way to the Chavinoid influence of the Early

Horizon Period. Chavinoid style pottery found in the shell

mounds by Uhle (Menzel, 1977) and Willey (Willey &

Corbett, 1954) indicate an extension of that culture into

the Ancon area during the Early Horizon Period. New

motifs, colors, and the type of clay utilized were

possibly introduced by the Chavinoid culture. The pottery

changed gradually during the Early Horizon Period, and had

pronounced differences from the Initial Period pottery

(Strong, 1924; Willey & Corbett, 1954).

Weaving and the materials used in the weaving process

were also highly influenced by the Chavinoid culture. The

changing culture introduced many new weaving techniques

and encouraged more use of cameloid fibers (Conklin,

1971).
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Ancon: Early Intermediate Period - ca. 50 B.C. to

ca. 580 A.D.

Regional isolation once more became the norm during

the Early Intermediate Period. People of Ancon still

relied on the sea for sustenance but bones of llamas and

guinea pigs found in the lomas areas indicated the

beginning use of domesticated animals for food and

transportation (Strong, Willey and Corbett, 1943).

Ancon: Middle Horizon Period - ca. 580 A.D. to

ca. 930 A.D.

According to Uhle (reported by Menzel, 1977) the

occupation of Ancon was continuous from the Middle Horizon

Period through the Late Horizon Period (Inca Culture).

Homes and other structures were built simply. Mud and

cane buildings were the chief habitats. A "fort" or

larger construction was built on a hill to the south of

the bay. A low wall was built around the necropolis.

Except for the "fort" and wall there were no major public

constructions, leading Menzel (1977) to suggest that Ancon

did not serve as a major administrative or ceremonial

center.

The lifestyles of the occupants were not static
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during the Middle Horizon. From the early part of Middle

Horizon Period to the Late Intermediate Period very little

fishing refuse has been found. There is no clear

explanation for the apparent change in resource use.

However, Menzel (1977) suggested that there was an

increase in trade during that time. She felt it was

possible that the sea life was traded for other edible

foods, thus diminishing the shell refuse. As stated

previously, Cohen (1978) used this same reasoning to

explain the accumulation of shells at the same site.

Clearly more research must be done before the reasons for

fluctuations in shell refuse will be known.

Llama corrals were identified for the first time on

the inland border of the necropolis during the Middle

Horizon Period, suggesting large llama herds may have been

raised as pack animals for trading purposes. Corn (maize),

lucuma (a native fruit), avocados, and beans were consumed

by the inhabitants of Ancon. Again, the food is an

indication that trade must have taken place, as there was

not enough water in the area for the irrigation of these

fruits and vegetables (Cohen, 1978; Menzel, 1977).

Even though the area was probably not an important

ceremonial or political center with the various social

positions which often accompany such institutions, the

cultural evidence suggests that different social positions

may have existed at Ancon (Menzel, 1977). Reiss and



26

Stubel (1880-1887), as well as Uhle in 1904, found a

limited number of tombs in which the principal dead were

accompanied by objects of gold and silver. A few men had

headdresses of gold and silver. A golden spindle whorl

was found by Uhle with one woman, and golden beads with

another. Most other mummy bundles contained less

extravagant accompaniments and simpler textiles (Menzel,

1977).

Early Middle Horizon graves were long and shallow,

with the dead buried in extended positions. Later in the

period, the burial chambers became deeper and more narrow,

either rectangular or slightly trapezoidal. They

contained one to three mummy bales; the more elaborate

mummy bales were up to one meter tall and one meter wide

(Reiss & Stubel, 1880-1887). The bodies were buried

seated, with their knees drawn up, wrapped and padded with

cloth. False heads applied to the top of the mummy bundle

contained additional fabrics along with other matter for

stuffing (Menzel, 1977).

The Ancon graves of the mid to late Middle Horizon

Period were quite unique. The tombs were 2 to 3 meters

(6.5 to 10 feet) deep, with tapering, circular shafts.

One to three side chambers at the narrow bottom each

contained one mummy bale. Occasionally additional mummy

bales were found near separate entry chambers at the top

of the shaft (Menzel, 1977).
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Excavations done by Uhle and many others indicate

that in the early Middle Horizon Period Ancon was under

the direct influence of the religious centers in the Rimac

Valley, near present day Lima to the south. Approximately

600 A.D., the Huari Empire, which originated in the Andes

Mountains of southern Peru, began to exert influence over

the entire coastal area of Peru. Huari religious and

political control for the Central Coast moved from the

Rimac Valley slightly south to Pachacamac, in the Lurin

Valley (Menzel, 1977).

Even though the religious center at Pachacamac had

the greatest influence over the lives of the Ancon people

during the Huari domination, North Coast cultures were

also evident. North Coast cultural items were

occasionally found in the graves of the people of Ancon

during the Middle Horizon Period. It seems that even

though Ancon was within the power of the Huari Empire,

their trade associations with the North Coast continued

(Menzel, 1977).

Upon the collapse of the Huari Empire Ancon continued

trade with all parts of the coast. However, it never

gained a position of prominence. Menzel said it clearly

when she stated, "Ancon was never an important center for

major public events, and much of the strife of this period

is not reflected in its archaeological record" (1977,

p. 43).
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Ancon: Late Intermediate Period - ca. 930 A.D. to

1476 A.D.

During the Late Intermediate Period Ancon continued

in its state of relative isolation. It is thought that

the people were part of the cultural community whose

religious center was located in Chancay, but life

continued much as it had before (Menzel, 1977). Fishing

was again an important activity. Shell mounds accumulated

as during the Early Horizon Period. Uhle estimated about

100 such mounds (Menzel, 1977). Widespread grazing of

llama herds in the lomas regions also occurred (Cohen,

1978). Agriculture products continued to be imported.

Menzel (1977) reported that an archaeologist named

Huapaya Manco found remains of walls of field stones and

adobe in the shell mounds' refuse layers. But the

prevalent structures were still made of cane and mud. As

in earlier periods, there were no large, ceremonial

structures.

Graves during this period became increasingly

simpler. They were more shallow and less arduous to

prepare, until eventually they became simple,

unstructured internments (Menzel, 1977).
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Ancon: Late Horizon Period - 1476 A.D. to 1534 A.D.

By 1476 A.D. the Inca Empire was firmly established.

With their seat of power emanating from Cuzco in the

mountains to the south, the Inca influenced large areas of

land with their government. Pachacamac was reinstated by

the Inca as a religious center for the Ancon area. After

1485 A.D. the people of Ancon were under the direct

domination of the religious power of Pachacamac (Menzel,

1977).

After the fall of the Inca to the Spanish in 1534

A.D. Ancon declined even more in importance. Occasion-

ally, Spanish ships used sand from the Ancon area

to supply ballast needed for balance. In the sand were

mummies and "various objects from graves" which eventually

found their way to Europe (Reiss & Stubel, 1880-1887).

Reiss and Stubel (1880-87) also mentioned that the bay was

used to conceal ships that carried troops to free the

country from Spanish rule. But the use of the bay was

short lived and by the late 1800s only a few houses

existed.

Today Ancon is well known as a resort. Tourists come

to relax on the beaches and wander among the memories of

the necropolis. The railway built between Lima and

Chancay in the 1870s ignited a new era of archaeological

exploration in Peru, and the story of Ancon continues to
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Chronology of Textile Fabrication Characteristics

At Ancon

A combination of dry climate and high saltpeter

content in the soil of Ancon has aided in the preservation

of buried textiles over the centuries (Anton, 1984).

Significant stages in the development of textiles have

been explored, based on archaeological information

gathered from numerous sites on the Peruvian coast (Anton,

1984; Rowe, A. P., 1977; Wallace, 1979). The different

weave structures, motifs and colors of the textiles

reflect the societies that produced them. (Anton, 1984;

Reiss & Stubel, 1880-1887; Van Stan, 1958).

Developmental stages in Peruvian weaving have been

identified by textile historians such as King (1966),

O'Neale (1945) and Wallace (1973). These scholars have

recorded developmental stages from the Preceramic Period

through the Late Horizon Period. The historic periods

developed from Ica are commonly used to delineate the

stages in time when textile developments took place.

Textile historians also consider the three regions of the

coast (North, Central, and South) when examining the

development of weaving structures. Graves of the dry,
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isolated desert of the South Coast have yielded the most

complete record of textiles and textile development. The

textile record of the North Coast is less complete, in

part because the higher moisture content in the area

helped accelerate the deterioration of the fibers.

Remaining textiles of the Central Coast have yielded a

developmental history which is not as complete as the

South Coast but more complete than the North coast.

The limited number of textiles unearthed on the

Central Coast suggests that Central Coast weavers utilized

fewer techniques than the weavers of the South Coast

(Anton, 1984). Anton (1984) suggested that the sequence of

developing textile techniques may have been later on the

Central Coast than the South Coast. Weaving and spinning

techniques may have originated in the south and then

migrated to the Central Coast. Wallace (1973) argued that

by the Early Intermediate Period there were no further

basic innovations in fabric construction, and there was a

general standardization of weaving techniques all along

the coast.

Weave Structure

Nearly every weaving technique know to us today was

used by Peruvian weavers by 1200 B.C. (Anton, 1984;
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Rowe, A. P., 1972). In fact, a "three-dimensional loop

stitch" or needleknitting was a technique used only in

Peru (Anton, 1984; O'Neale, 1934). Interlocking warp and

interlocking weft (discontinuous warp and discontinuous

weft) were unique to Peruvian weavers as well (Rowe, A.P.,

1972).

Ann Rowe (1972), Raoul D'Harcourt (1962), Harriet

Tidball (1968) and others have stated their amazement at

the intricacies and complexities of Peruvian weaving.

Junius Bird, a well known researcher in the field of

Pre-Columbian textiles, ranked Peruvian weaving "among the

finest fabrics ever produced" (Murra, 1962, p. 711).

Spanish chroniclers, after the first contact with the

Inca, also mentioned the wonderful quality of the fabrics

they encountered. Pizarro's secretary, Francisco de

Xerez, wrote in 1534:

"The cloth was the best that had been seen in the

Indies. The greater part of it is of very fine

wool, and the rest of cotton of rich colors,

beautifully variegated. It is wonderful how

highly this cloth is prized in Spain for its

workmanship. It is looked upon more as silk than

as wool...[with] many patterns ... very well

embroidered" (Donkin, 1977, p. 32).
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Before 2000 B.C. the predominant weaving process

used was twining and other finger manipulation, according

to Bird and Mahler (1951-1952) and Conklin (1978). The

twined pieces were non-loom products. Patterning was

created by manipulating the warp or weft elements. Extra

design yarns were not added (Bird and Mahler, 1951-52).

Conklin (1971) noted that the major developments in

Peruvian weaving took place during the Early Horizon or

Chavin period (1400 B.C.- 50 B.C.). Plain weave

constructed on looms with heddles, tapestry, warp

wrapping, gauze weave, brocades, double cloth, painted

fabrics and embroidery were all common practice during

that time (Anton, 1984; Conklin, 1971; Conklin, 1978;

O'Neale & Kroeber, 1930-31; Rowe & Bird, 1980-81).

Weaving techniques specific to Ancon have not been

fully documented at this date. It is possible, however,

to glean information on the weaving structures which were

used over the years and the time periods when they were

first encountered at Ancon, by reviewing published

accounts of the artifacts found at the site. This

researcher developed a Chronology of Ancon, which is

presented in Figure 2 (p. 14), to help clarify the

placement of developments in weaving structure for Ancon.

The following sources were utilized for the chronology:

Harner (1973); Mosely and Barrett (1969); O'Neale & Clark

(1956); and Wallace (1973). Other sources found to have
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references to weave structure in relation to the time

periods include O'Neale (1954), and O'Neale and Kroeber,

(1930-1931).

Twined fragments were the earliest textiles found at

Ancon. Mosely and Barrett (1969) examined the

twined artifacts found by Lanning at the Tank Site and

estimated that they were woven before 2000 B.C.

Plain weave fabrics from the Initial Period were

analyzed by O'Neale (1954). The fabrics were uncovered by

Willey in 1941.

Sandra Harner (1973) examined 68 fragments recovered

from several midden sites in the Ancon region by Thomas

Patterson and Edward Lanning in 1962-1963. The earliest

fragment was dated ca. 50-1 B.C. (Early Intermediate

Period) following in sequence to 400-450 A.D. (Early

Horizon Period). She found a preponderance of plain weave

textiles. However, knotted netting, basket weave,

weft-faced and warp-faced plain weave, twill, and tapestry

weave structures were found as well (Harner, 1973).

O'Neale and Kroeber examined textiles donated by Uhle

to the University of California at Berkeley. The

textiles were from the Middle Horizon Period to Late

Horizon Period. They found tapestry woven fabrics,

with some weft-faced weave, gauze weave, and double woven

techniques also (O'Neale & Kroeber, 1930-31).

Other researchers studied similar textiles, however
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the time periods of the pieces were not noted. These

textiles are further described in the Discussion of Survey

on Known Ancon Woven Textiles (p.71).

Thread count

Count per centimeter is a measurement of the number

of yarns in the warp and the weft for each centimeter.

Harner (1973), O'Neale (1954), O'Neale and Clark (1956),

and Van Stan (1971) did take a thread count on the textiles

which they analyzed. A discussion of the analyses is

included in the Findings Chapter of this document.

Fiber Content

Cotton, cameloid, bast fibers and human hair were the

main materials used in ancient Peruvian weaving. Cotton

was found in several natural colors, such as white and

reddish brown. Human hair and bast fibers were often

braided and used for the hair of the false heads of the

mummy bundles. Cameloid fibers from alpaca, vicuna and

llama were used for specific types of weavings. The

vicuna fiber was the most highly prized; the llama fiber

was used for utilitarian items; and the alpaca fiber was

most commonly found in clothing (Crawford, 1915; Reiss &
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Stubel, 1880-1887). Cameloid fibers were also referred to

as wool by early researchers, such as Crawford (1916) and

Reiss and Stubel (1880-1887). However, sheep's wool was

not introduced to Peru until after the Spanish occupation.

Since wool can be viewed as a general term, it will be

used in this document to describe all forms of cameloid

fiber. Gossypium barbadense or cotton was used at Ancon

during the Preceramic Period. In fact, Cohen (1978)

suggested the possibility that the plant was domesticated

from a wild form in the region. Fabric was twined and

woven with cotton warp and cotton weft during the

Preceramic and Initial Periods (Conklin, 1978).

Up and down the Peruvian coast the Early Horizon

Period textiles began to have cameloid hair in their weft

designs on cotton warp. A wool warp and a wool weft were

used later in the period (Anton 1984; Conklin, 1978;

Wallace, 1973).

A study by Harner (1973) on Early Intermediate Period

textiles of Ancon showed a few weavings that contained

wool warp and/or weft. However the bulk of the samples

were made using cotton warp and cotton weft.

O'Neale's study on Middle to Late Horizon textiles

from Ancon attributed 18% to cotton warp and cotton weft;

15% to wool warp and wool weft; and 66% to a combination

wool and cotton cloth (O'Neale & Kroeber, 1930-1931).

Clearly, the fiber chosen for use by the weaver
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changed over time. However, both cotton and cameloid

fibers continued to be utilized.

Direction of Spin

The direction of spin on yarn may be termed "S" spin

or "Z" spin. Yarn has an S twist if the spirals, made by

spinning the fibers together to the right, conform to the

central portion of the letter "S." When fibers are spun

to the left, or counter clockwise, the spirals conform to

the central portion of the letter "Z."

There was some indication that the direction in spin

may have been regional. Spinners from the North Coast

tended to spin in the S direction, while the South Coast

spinners spun in a Z direction (Bird & Mahler,

1951-1952; Wallace, 1979). Both Z spinning and S spinning

have been reported at Ancon from the Preceramic Period

through the Early Intermediate Period (Harner, 1973;

Mosely & Barrett, 1969; O'Neale, 1954; Wallace, 1979).

A preponderance of Z spinning, however, was noted in the

earliest textiles from the Tank site and Yacht Club

site, as well as some of Patterson's Ancon excavations

(Mosely & Barrett, 1969; Wallace, 1979). S spun yarns had

become more prevalent during the Early Horizon Period,

perhaps due to the influence of the Chavinoid culture from

the North.
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Ply

Two or more yarns spun together constitute a plied

yarn. Plying helps to stabilize the twist of a yarn when

the spin and ply direction are opposite. Plying also

minimizes irregularities in thickness and produces a

stronger yarn. In addition, the final dimension of the

yarn can be controlled by the number of yarns plied

together (Wallace, 1979).

Plying was common practice for both warp and filling

yarns in the twined textiles of the Preceramic Period

(Mosely and Barrett, 1969). Earliest warps for the entire

Peruvian coast were 2-ply. Ancon weavers continued to

favor 2-ply warps through the Initial Period, changing

to a singles warp in the Early Horizon Period, coinciding

with the advance of the Chavinoid Culture (Wallace, 1979).

Filling yarns were predominantly paired 2-ply,

along with some single 2-ply yarns, during the

Preceramic and Initial Period. In fact, Ancon weavings of

the Initial Period are known for their unique use of

paired 2-ply wefts, a possible carry-over from the

paired filling used in twined textiles. Gradually, the

paired single wefts became more important than the paired
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2-ply wefts in the weavings. By the end of the Early

Horizon Period, Ancon weavers were predominately using

unpaired singles for their wefts (Wallace, 1979).

Degree of Twist

The degree of twist of a yarn denotes how tightly the

yarn was spun. No references for Ancon textiles were

found concerning this measurement.

Yarn Diameter

Yarn diameter is achieved by a combination of the

number of plies in a yarn, the degree of twist in a yarn,

and by the amount and type of fiber used. 0/Neale (1954)

did not measure the diameter of yarns in her study of

textiles from the Willey collection because she felt

handspun singles were too variable. Other researchers did

not comment on the variability of yarn diameter. Harner

(1973) and Van Stan (1971) did take measurements on the

textiles they observed. Harner recorded the diameter of

the yarns she studied from the Initial Period at Ancon.

They ranged in size from a 0.10 mm single yarn to a 4.90

mm plied yarn (Harner, 1973). Van Stan's analysis had no
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time period reference but the yarns she measured ranged in

size from a .32 mm singles yarn to a 1.59 mm 2-ply yarn.

Color

Nearly two hundred colors and shades were commonly

used by ancient Peruvian dyers (Anton, 1984). Hugo

Zumbuhl (1979) found that as many as 150 words have

remained in the Quechuan language (the language of the

Inca) that distinguished the subtle tints and hues used in

Inca dyeing. Zumbuhl (1979) theorized that the complexity

of the dyeing process and the emphasis given by specific

terminology on the process and results would indicate that

the dyers of old Peru were quite professional in their

approach to dyeing. In fact he felt that "so notable was

their knowledge of the art of dyeing that the Spanish were

able to contribute very little to the advancement of their

technology" (Zumbuhl, 1979, p. 9). The Spanish did

introduce new dyes and mordants and the use of bronze

kettles for the dyeing process. But, Zumbuhl postulated,

the "social support" for the artisan class of dyers

vanished and the "cultural work of the ancients" nearly

died out (1979, p. 10). Today very little natural dyeing

is being done (Zumbuhl, 1979).

The colors used by the dyers of ancient Peru were
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obtained from plant, animal, and mineral sources. Red,

yellow and blue, the three primary colors, along with the

natural colors of the fibers, were combined in a nearly

infinite variety of ways (Fester, 1954). Stone (1987)

calculated that by a conservative estimate a Huari tunic

could incorporate 14,375 color changes per inch!

Crawford, (1916) stated that no better dyeing was ever

done. Upon uncovering the mummy bundles from the

graves of Ancon, Wilhelm Reiss and Anton Stubel commented

that the brilliant colors were scarcely changed and could

even be distinguished on the textiles which had faded from

centuries of mold in the grave (1880-1887). When

examining Pre-Columbian textiles one is certainly struck

with their beauty and vibrant coloring.

Colors used in the Ancon weavings included all of the

primary hues, as well as shades and combinations of two or

more primary colors. In 1929 Gosta Montell surveyed the

dress of ancient Peru. Two Ancon tapestries were

mentioned, and their colors described. One fragment had a

yellow ground with a clear blue motif predominating. The

other piece was made up of several different colors. In

describing the textiles in their book, Reiss and

Stubel (1880-1887) often mentioned red. Yellows and blues

were used as well. Harner's study found red, gold, blue,

yellow, purple, and black (1973). The textiles that
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O'Neale analyzed in 1954 from the Willey excavation at

Ancon included pink, tan and brown. Orange, as well as the

colors named above, was listed in an evaluation of Uhle

textiles at the Lowie Museum in Berkeley (O'Neale & Clark,

1956).

Red dye from cochineal (Dactylopius cacti), an insect

which lives on Optuntia cactus in the desert areas, has

been found on South Coast textiles (Fester, 1954). The

colors from cochineal varied from a bright bluish-red to

chocolate brown or black, depending upon the mordant used

(D'Harcourt, 1962; Saltzman, 1978). Rochebrune, a

scientist accompanying Reiss & Stubel in 1879, found

fruits of Bignonia chica, a climbing vine with large

purple flowers, among the plant remains of Pre-Columbian

ruins of coastal Peru. He felt they were used for their

red-ochre dye (Antunez de Mayolo, 1976). Rochebrune

also reported finding leaves and roots of Relbunium

nitidium at Ancon. This plant grew as a perennial herb in

the coastal lomas regions. The roots supplied a red dye

that is closely related to the well known madder dye

(Antunez de Mayolo, 1976).

Very fast blues, from deep blue to celestial blue,

were obtained from the fermentation of various leaves

containing the coloring matter of indigo (D'Harcourt,

1962). Leaves of Indigofera suffruticosa, an indigo
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bearing plant, were found at the necropolis of Ancon

(Antunez de Mayolo, 1976).

Yellows could be obtained from many sources.

D'Harcourt (1962) mentioned the bark of the false pepper

tree (Chinus mollis). Rochebrune identified the

leaves from the plant Acanthaceae and Miconia chrysophylla

as a yellow dye source in Ancon (Antunez de Mayolo, 1976).

Research has indicated that secretions from the

mollusk Concholepas concholepas (formerly C. peruviana),

which may have been used for food, was used as a source of

dye. Saltzman (1978) found the shellfish purple dye

6,6'-dibromoindigo, obtained from the marine snail, used

on the textiles of Ocucaje on the South Coast of Peru.

Purple was also commonly produced by combining indigo and

cochineal, and possibly indigo and Relbunium or madder

(Fester, 1954; Saltzman, 1963).

The pods from the Caesalpinia spinosa "tara" were

found in Ancon graves. These pods yielded a black-gray

dye on wool and cotton. Rochebrune reported finding bark

from Roupala feruginea at Ancon. The bark also dyed

brown to black tones (Antunez do Mayolo, 1976).

Green was obtained by combining yellow dye sources

with blue dye sources. In Ancon the yellow-green dye

source Piper lineatum was combined with other plant

dyestuffs to yield green (Antunez de Mayolo, 1976).
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Motif

Textiles and the motifs which decorated them were of

prime importance to the ancient Peruvian people. John

Murra examined the function of cloth in the Late Horizon

Period and wrote:

A primary source of state revenues, an annual

chore among peasant obligations, a common

sacrificial offering, cloth could also serve at

different times and occasions as a status symbol

or a token of enforced citizenship, as burial

furniture, bride-wealth, or armistice-sealer.

No political, military, social or religious

event was complete without textiles being

volunteered or bestowed, burned, exchanged or

sacrificed (Murra, 1962, p. 71).

The significance attributed to the textile as an

object meant that special attention would be given to the

designs and composition of the weaving. The idea that

geometric symbols were used as ideograms to represent

words or ideas on the textiles is one avenue of study

currently being undertaken (Reid, 1986).

Because the textiles that are studied today were used

primarily for vestments or wrapping cloths, the
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iconography of the weavings may not present a true picture

of all woven designs used in the society. Reid (1986)

indicated that of the weavings which do exist the subject

matter is much more limited than the subject matter on the

ceramics and pottery of the same periods. He felt the

motifs of the weavings tended to be devoted to deities,

and celestial bodies; where as the ceramics had a much

more diverse iconography (Reid, 1986).

Harriet Tidball (1968) emphasized that the designs of

the patterned fabrics were ordained and limited by the two

dimensional structure of the cloth, and by the

characteristics of the different weaves and yarns. She

also suggested that a specific weaving technique and the

construction of the yarn were selected because of a

desired type of finished design. Regardless of

the original meaning of the motifs, the beauty of the

iconography has assured the ancient Peruvian textiles a

merited place in history.

The arid and sometimes impassable deserts between the

river valleys on the Peruvian coast led to confined local

art styles, except when the pan-cultures, Chavin, Huari,

and Inca, spread their influence over all areas. These

Horizon Period cultures had a great influence on the

peoples they encompassed. New religions and new materials

were reflected in local styles (Anton, 1984).

The Chavin Culture of the Early Horizon Period was
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known for abstracted, figurative weavings of human and

animal hybrid creatures. The dominant motif was usually

related to a feline or feline god which was combined with

other beings including humans, condors, eagles, and

serpents. All empty spaces were filled with secondary

heads and eyes. Lines were curvilinear. Intricate and

well planned design was the norm for Chavin textiles

(Anton, 1984; Reid, 1986; Rowe, J. H., 1967, pp. 72-96;

Willey, 1971).

During the Huari Culture of the Middle Horizon

Period, the style became more cube-like; the designs more

symbolic. The angularity of the configurations turned the

weaving designs into a geometric ornament in which the

detail of the central figures were nearly lost in the many

designs which surrounded them (Anton, 1984; Conklin, 1970;

Reid, 1986). Staff-bearers were a common motif, along

with outlined geometric designs. Stone (1987) described

the composition of Huari tunic patterns as rectilinear and

repetitive.

Late Intermediate Period textiles often had

interlocking designs. These motifs consisted of one body,

with heads at one or both ends, curved together with an

identical motif in a "S" shape (Reid, 1986).

Incan design was quite different from all other

periods. The stylized and mythical figures nearly

disappeared, leaving simplified, linear geometric motifs.



47

Checks, frets, and strips pervaded. Repeated motifs,

especially all-over patterns of checkerboard and

mosaic-tile organization, were common both as the

primary design element and as a means for presenting

motifs. Motifs utilizing the positive-negative images

were numerous. Color was also used to accentuate the

design element and create interest. Motif placement

produced visual interest in the fabric. Motif

arrangements on the diagonal of the weavings were very

common, as well as placement on the horizontal or vertical

(Anton, 1984; Tidball, 1968).

Two major designations were given to Peruvian designs

by Gaton (1967). She saw the designs as divided into

representational and geometric motifs. The

representational forms dominated in the pieces she studied

and included mythical creatures and naturalistic humans,

animals, birds, serpents, marine life, and food plants.

She also mentioned zigzags, stepped triangles and frets,

along with interlocking or reciprocal motifs as being

common geometric motifs in Peruvian textiles (Gaton,

1967).

Charles Mead, in 1916, discussed the designs on

Peruvian textiles which were available to him for study.

He charted the changes in the fish, bird and cat motifs

over time.

Reiss and Stubel (1880-1887) also noted the evolution
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of design, or at least the many forms one motif took.

The line drawings of human forms, animal forms, and

geometric designs, found in "The Necropolis of Ancon"

(Reiss & Stubel, 1880-1887), documented the motifs found

on the textiles Reiss and Stubel excavated. A

preponderance of human forms was found on the textiles as

well as on the earthenware and sepulchral tablets.

Animal forms included in their survey were fish, birds,

and cats. Geometric forms were used mostly for borders

and bands between other designs.

Clothing From Ancon

A brief survey of garments worn by past civilizations

of Ancon revealed a limited wardrobe of simple garments.

Short and long tunics were common. The tunics resembled

the modern poncho; two squares or rectangles were sewn

together, leaving a hole for the head in the middle. The

poncho and tunic differed in that the tunic was sewn up

the sides, leaving holes for the arms. Often the tunics

had sleeves as well (Montell, 1929; Squire, 1967; Van

Stan, 1971).

Large and small rectangular and square cloths were

commonly found with the bodies in the necropolis.

Cloths worn as capes and cloths used to wrap the mummy
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were often decorated with colorful bands or designs (Reiss

& Stubel, 1880-1887).

Bags of two kinds were very prevalent. A generally

square bag was often highly decorated with woven motifs or

painted designs. Long straps or strings made them useful

as a container hung from the neck. The bags held many

items, from seeds to coca leaves. Another type of bag was

tied around the waist. These bags were long and thin.

Some had a woven funnel in the bottom seam. The use of

the funnel is unknown (Reiss & Stubel, 1880-1887).

Belts and bands of all description were used on mummy

bales to secure false hair, clothing, and body position.

From plain weave cotton to woolen tapestry, belts and

bands exhibited a wide range of techniques and fibers

(Reiss & Stubel, 1880-1887).

Adornments such as feathered garments, tattooing, ear

plugs, necklaces, rings and bracelets were forms of

ornamentation used by the inhabitants of Ancon. The

amount of ornamentation on Ancon burials varied with each

mummy bundle, but compared to major religious sites along

the Peruvian coast the adornments were fairly plain

(Montell, 1929; Reiss & Stubel, 1880-1887).
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Summary

The review of literature addressed issues of

relevance to the artifacts and cultures of Ancon, Peru.

Included in the review was an environmental setting of

Ancon. A history of Ancon archaeology was summarized.

survey of Ancon occupation was presented, beginning with

Preceramic Period and extending through the Late Horizon

Period. Fiber related developments, with information on

weave structure, thread count, fiber content, yarn design,

degree of twist, yarn diameter, color and motif were

researched. Finally,a review of clothing related to Ancon

was presented. These sources of information were deemed

necessary to provide the reader with a basis for

understanding the methods and materials used in producing

Ancon textiles and the culture that produced the textiles.
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Chapter III

PROCEDURE

The investigator's primary objectives were:

1) To coordinate available technical fabrication

information, including weave structure, thread

count, fiber content, direction of spin, ply,

degree of twist, yarn diameter, color and motif

for documented Ancon woven textiles in certain

collections.

2) To analyze technical fabrication elements,

including weave structure, thread count, fiber

content, direction of spin, ply, degree of twist,

yarn diameter, color, and motif of twenty-four

woven Pre-Columbian textiles reported to be from

Ancon, Peru, in the AIM collection, using

techniques generally available to museum curators.

3) To explore the possibility of establishing a

pattern of technical fabrication characteristics,

including weave structure, thread count, fiber

content, direction of spin, ply, degree of twist,

yarn diameter, color, and motif within the
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twenty-four woven Pre-Columbian textiles in the

AIM collection.

4) To compare the analysis of the twenty-four woven

Pre-Columbian textiles in the AIM collection with

the analysis of available information on other

Ancon woven textiles as a means of establishing

provenance.

Two methods of data collection were used:

(1) literature and collections survey of known Ancon

textiles and (2) technical fabrication analysis of

twenty-four woven Pre-Columbian textiles in the AIM

collection. The reasons for choosing these types of

collections included the investigator's goal of obtaining

as many perspectives as possible while at the same time

working within constraints common to museum curators.

Accuracy and validity of the data were of prime

importance. A description of the literature and

collections survey and technical fabrication analysis

methodology follows.

Literature and Collections Survey Procedure: Known

Ancon Textiles

A literature and collections survey was used to
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identify and summarize the technical fabrication

information on actual Ancon textile pieces. This summary

of known Ancon textiles then provided the basis for

comparison with the twenty-four woven Pre-Columbian

textiles in the AIM collection, which were credited to the

Ancon area.

Data were gathered from reference books reporting

results of other researchers' analyses, and from museum

catalog entries of actual Ancon Peruvian textiles.

Photographs and slides were studied as well as written

texts.

Information gathered was limited to data presented in

the literature and literature sources writtenin English.

Direct references to Ancon were often entwined and merged

within data from other Pre-Columbian textiles. Only data

which specifically cited Ancon as the provenance for the

weaving were used.

Categories Used in Literature and Collections Survey of

Known Ancon Textiles

A survey of the literature describing specific woven

textiles from Ancon revealed various levels and amounts of

technical fabrication information on weave structure, yarn

count, fiber content, direction of spin, ply, diameter of
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yarn, color, and motif. Two hundred forty-three Ancon

textiles, described in ten resources, were reviewed by

this researcher. The known Ancon textile data were recorded

using the original terms utilized by the primary

researcher, listed on the data sheet "Survey of Known

Ancon Woven Textiles" (Appendix A). Data for each textile

were placed in horizontal cells on the data sheet. If no

information was given regarding a particular technical

element for an Ancon piece, the cell was left blank in the

summary. Additional vertical cells were used where

needed. For instance, many textiles had more than one

color. Each color was placed in a cell, and the cells

were stacked in a vertical row. A new line was used to

begin data collection for each textile. The categories

reported were source, weave structure, thread count, fiber

content, yarn design, diameter of yarn, color, motif, and

comments. An explanation of the categories used in

"Survey of Known Ancon Woven Textiles," Appendix A,

follows. Terms in parenthesis are used in the charts as

headings of columns.

Source (Source) referred to the author of the article

which contained technical fabrication information on

Ancon textiles, or to the museum owning Ancon
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textiles from which slides and catalog entries were

procured.

Weave Structure (Structure) was reported in terms as

stated in the resource.

Thread Count (Count/cm) represented the number of warp

yarns (W) by filling yarns (F) per centimeter

(W X F). Occasionally the thread count was converted

from inches to centimeters.

Fiber Content (Fiber) was identified for the warp

(W), filling (F) and other yarn (0). Fiber

categories were cotton (C) and wool (W). Textiles

described in the literature as wool were assumed to

be wool in both the warp and filling yarns, and were

noted as such. The same criteria were followed for

cotton textiles.

Yarn Design (Yarn Design) for warp (W), filling (F)

and other yarns (0) included both direction of spin

and ply:

1) the Direction of Spin was designated

by a Z or a S.

2) the number of Plys or number of threads

twisted together to make the final yarn
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was indicated by using the Direction of Spin

designation. Single yarns were either Z or S

yarns, listed by the one designation. Plied

yarns were denoted by using two designations,

the direction of spin for the single yarn in

combination with the direction of the ply.

For instance a S-Z yarn is a 2-ply yarn,

formed by two single yarns spun in the S

direction and plied in the Z direction.

Yarn Diameter (Diameter) was recorded in

millimeters, converting if necessary from inches.

Color (Color) was the hue name, such as red, yellow,

or black.

Motif (Motif) referred to the design or image

representation within the composition of the textile.

Terms used in the reference were used when possible.

Slides or pictures were interpreted by this

researcher, using the same terminology as that used

for the twenty-four woven Pre-Columbian textiles in

the AIM collection.

Comments (Comments) included information about the
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location and type of site in which the textile was

found, approximate dates for the pieces, and the

leader of the excavation.

Technical Fabrication Analysis Procedure: AIM Textiles

The procedure for the structure analysis begins

with a brief discussion of the research methods used by

textile conservators. The tools and environment

necessary for the textile analysis are mentioned, with

consideration of conservation principles. Lastly, the

categories or groupings used for the analysis of the AIM

textiles are described.

General Tools for Museum Textile Analysis

Very little has been written about the methods used

by curators and conservators for the technical fabrication

analysis of textiles. Recent sophisticated analysis

techniques dependent upon expensive laboratory research

equipment include chromatography, spectrophotography, and

electron microscopy. Equipment such as this is not

possible for most small museums, and so a more

conservative approach is taken. Equipment lists for
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conservators mention tools such as measuring tapes or

rulers, tweezers, scissors, magnifiers or linen testers

and microscopes with a magnification of at least X 100

(Finch & Putnam, 1985; Landi, 1972; MacLeish, 1985). Such

tools can be used for technical fabrication analysis of

textiles as well as for conservation practices.

Workspace available to curators and conservators for

the analysis of textiles will vary somewhat, depending

upon the size of facilities, financial resources and the

need for curatorial responsibilities (Finch & Putnam,

1985; MacLeish, 1985). Ideal workroom conditions include

a comfortable, warm but well-ventilated space with a

window for good daylight color analysis (Landi, 1972).

Temporary storage in the workroom area for the textiles

being analyzed is helpful. Cupboards or drawers to shut

out light and dust are useful for that purpose. Locks

should be available to secure valuable artifacts (Landi,

1972; MacLeish, 1985).

When analyzing the textiles, curators and

conservators must always be cognizant of several

procedures designed to avoid harming the textile items.

1. Handle textiles as little as possible. Movement of

the fibers may hasten degradation.

2. Hands should be clean. Wash hands often while

working with the textiles, or use white cotton

gloves and change as needed.
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3. Use a support, such as muslin sheeting or nylon

screening, under the textile when it is being

moved.

4. Remove sharp objects such as watches and jewelry

when working with the textiles.

5. Do not place items on top of the textile.

6. Do not eat or drink while working with the textile.

7. Keep the work area clean.

8. Use pencil rather than ink pens for data

collection.

(Finch & Putnam, 1985; MacLeish, 1985, Mailand,

1980)

Analytical Tools and Environment for AIM Analysis

A detailed analysis of weave structure, thread count,

fiber content, direction of spin, ply, degree of twist,

diameter of yarn, color (including the Munsell color

designation), and motif was performed by this researcher

for the twenty-four woven Pre-Columbian textiles in the

AIM collection, using techniques generally available to

museum curators.

The workspace and tools which were used for the

analysis were similar to those described previously as
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general tools. A microscope with a magnification of X 100

was used, along with a ruler, linen tester, and pick.

Color chips from the Munsell Book of Color (1976) were

compared to the colors in the yarns. The textiles had all

been previously stitched to muslin sheeting and were

adequately supported. When the textiles were not being

observed they were placed in acid free boxes and the boxes

were stored in drawers in the AIM Costume and Textile

Collection.

The analysis of the technical construction of the

twenty-four woven textiles was undertaken only when

possible to do so without causing visible degradation to

the fabric. It was possible to observe all of the

necessary technical fabrication characteristics by using a

ruler, pick and pick glass for this research. Because of

the fragile and incomplete nature of the specimens,

somewhat limited data collection was possible. The color

of the yarn was the deciding factor when choosing which

yarns to sample. Each color in the warp and filling of a

given specimen was observed and data concerning fiber

content, direction of spin, ply, degree of twist, and yarn

diameter were recorded. Often only one measurement or

count was possible because of the fragility of the

textiles, eliminating averaging several random

measurements or counts for a piece.

The whole textile was used when measuring the
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dimension, examining the color, taking the thread or yarn

count, and distinguishing the weave structure and motif.

The analysis of fiber content, direction of spin, ply,

degree of twist, and yarn diameter were frequently

observed at one or several locations, as appropriate, due

to the fragility of the item.

If yarns were broken or lying loose on the fabric a

more detailed examination was possible. Loose yarns could

be measured with the Optical-Comparitor, an instrument

designed for measurements as small as 1/1000 millimeter.

Loose fibers and yarns were also observed under a

microscope with a magnification of X 100. Even though it

was possible to distinguish the cameloid fibers with their

sheen and coarse texture from the dull cotton fibers, a

microscope yielded more detail, and was used when

possible. Figure 3 and Figure 4 show examples of cotton

and cameloid fibers as seen with a microscope using a

magnification of X 100.

Categories Used in Technical Fabrication Analysis of AIM

Textiles

A data sheet was developed and used during the
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Figure 3. Cotton Fiber Magnified to X 100
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Figure 4. Cameloid Fiber Magnified to X 100
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initial analysis of each of the twenty-four pieces in

the AIM collection (see Appendix B). Technical fabrication

categories in the individual analysis included weave

structure, thread count, fiber content, direction of spin,

ply, degree of twist, yarn diameter, color, and motif.

The technical information from the initial analysis was

then merged and recorded in summary form on the

"Condensed Data for AIM Collection" (see Appendix C).

Additional information collected on the AIM textiles

included comments by the researcher on the completeness of

the textile and the condition of the textile. That

information is presented in the Findings Chapter under the

heading "Description of Twenty-Four Woven Textiles in

the AIM Collection."

An explanation follows of the categories used for the

analysis of the twenty-four woven Pre-Columbian textiles

in the AIM collection. Terms in parenthesis are used in

the charts of Appendix C as headings of columns. Specimen

identification numbers, 1 through 24, were given to each

piece to simplify referring to the twenty-four items

within this paper.

Catalog Number (Cat. No.) referred to the

identification number designated by the AIM Costume

and Textile Collection. Two or three numbers were

often given because the pieces had been renumbered
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following the initial cataloging procedure. The

initial number given the pieces in 1948 is noted in

parentheses, such as (2.SA.11). The other numbers

were added later when a revision of the cataloging

system for the collection took place.

Dimensions are located in column one under Catalog

Number and are the maximum warp direction measurement

in centimeters and the maximum filling direction

measurement in centimeters, with the equivalent

measurement in inches placed in parentheses. The

dimensions are written as warp, cm X filling, cm, and

(warp, inch X filling, inch) for conversion to inches.

Weave Structure (Structure) was described using

terminology for weave structure taken from Irene Emery

(1980), Raoul D'Harcourt (1962) and Ann Rowe (1977).

Occasionally a sketch of the weave was included for

clarity.

Thread count (Count/cm) represents the number

of threads in the warp (W), and the filling (F) per

centimeter. A count was given for each group of

warps or filling yarns that showed a change in design

or color. At times several yarns of different

design or color were used in the weaving, often
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causing sites to have higher or lower counts.

Additionally, because of the nature of the tapestry

technique, tapestry filling counts were taken by

counting the number of filling yarns per centimeter

on the face of a warp and then doubling the number to

include those yarns concurrently traveling on the

back of the warp.

Fiber Content (Fiber) constitutes the content of the

warp, the filling and any other threads or yarns.

Fiber categories were cotton (C) and cameloid (W).

Cameloid could include llama, alpace and vicuna, but

would not be sheep's wool, as sheep were not

introduced until after the arrival of the Spanish to

Peru.

Yarn Design (Yarn Design; Ply/Spin) for warp (W),

filling (F) and other yarns (0) included both

direction of spin and ply.

1) The Direction of Spin

by a Z or a S.

(Spin) was designated

2) The number of Plys (ply) or number of threads

twisted together to make the final yarn was

indicated by using the spin designation.

Singles yarns were either Z or S yarns, listed

by the single designation. Plied yarns were
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denoted by using two designations, the

direction of spin for the singles yarn in

combination with the direction of the ply.

For instance a S-Z yarn is a 2-ply yarn,

formed by two single yarns spun in the S

direction and plied in the Z direction.

The Degree of Twist (TPC) refers to the

number of times the yarn is twisted per centimeter.

The Yarn Diameter (Diameter, OGP, ruler), was

measured in millimeters by using a ruler.

Measurements were made in increments of 0.25

millimeter (one-fourth millimeter). Additional

measurements were made on some yarns using the

Optical-Comparitor (OGP) and reported to one-one

thousandths millimeter (0.000).

Colors (Color, Munsell) of the textile, whether

warp or filling, were identified. The Munsell

color designation and a common hue name

were used. The first portion used in the Munsell

system (ie. 5R) refers to the hue. The numbers

separated by the slash (ie. 2/1) refer to the

chroma and value of the hue. Chroma is the intensity

or dullness of the hue, and value is the lightness or

darkness of the color.
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Motif (Motif) refers to the motif or design

representations within the composition of the

textile. The motif of the individual piece was

indicated by a rough sketch.

Internal Pattern Identification for AIM Textiles

To address objective 3, that of exploring the

possibility of establishing a pattern of technical

fabrication characteristics among the twenty-four woven

Pre-Columbian textiles in the AIM collection, frequencies

were tabulated and evaluated. The frequency information

may be found in the Findings Chapter under the heading

"Summary of Technical Fabrication Characteristics for the

AIM Textiles" (p. 160).

An analysis tool was developed, with assistance from

statisticians, to help present a clearer picture of any

patterns of technical fabrication among the specimens in

the AIM collection. For the purposes of this research

document, this tool was identified as the Analysis Tool.

The Analysis Tool created a Specimen Score, a

Cumulative Specimen Score, and a Percentage Cumulative

Specimen Score for each textile, based upon the specimen's

placement in the frequency chart for each of the nine

technical fabrication characteristics analyzed. Textiles

with a low Specimen Score had fewer characteristics which
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fell in the commonly occurring groupings; textiles with a

high Specimen Score had more characteristics in the

commonly occurring groupings. Specimen Scores were used

for comparison with known Ancon weavings. The Specimen

Score was calculated in the following manner.

Specimen Number of specimens in a grouping

Score

Total number of groupings for a single

technical fabrication characteristic

Specimen Scores for the nine technical fabrication

characteristics were added to obtain a Cumulative Specimen

Score for each piece. Cumulative Specimen Scores were

recorded and analyzed for internal technical fabrication

patterns. The Cumulative Specimen Score was found in the

following manner.

Cumulative Specimen Score = Sum of Specimen Scores

for the nine technical fabrication

characteristics (weave structure, thread count,

fiber content, direction of spin, ply, degree of

twist, yarn diameter, color and motif)

Transformation of the Cumulative Specimen Score from

raw data to percentages produced the Percentage Cumulative
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Specimen Score. Percentage Cumulative Specimen Scores

allowed the researcher to record and analyze for internal

technical fabrication patterns using an additional format.

The Percentage Cumulative Specimen Score was calculated in

the following manner.

Percentage

Cumulative

Specimen =

Score

Cumulative Specimen Score

Largest Cumulative Specimen Score

X 100

Comparison of Known Ancon Textiles with AIM Textiles

Objective 4 was addressed by comparison of the nine

technical fabrication characteristics of the twenty-four

woven Pre-Columbian textiles in the AIM collection with

the known Ancon textile pieces. Appropriate statistical

analysis for non-parametric data was planned, if possible,

based upon final consultation with statisticians.
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Chapter IV

FINDINGS

Two sets of findings are described and discussed.

First, the result of a survey of known woven textiles

from Ancon is presented (p. 71). Second, technical

fabrication information collected on the twenty-four woven

Pre-Columbian textiles in the AIM collection is also

described.

The information on the AIM Peruvian textiles is

presented in three sections: a discussion of the initial

data compiled on the AIM textiles (p. 78); a summary of

the technical fabrication characteristics for each

grouping, using frequency data in tables or figures

(p. 160); and an analysis of the technical fabrication

characteristics for the AIM textiles (p. 186).

Discussion of Survey on Known Ancon Woven Textiles

Ten resources were found to contain references to

Ancon woven textiles. These ten resources included Boston

Museum of Fine Arts, Crawford (1916), Harner (1973),

Mosely & Barrett (1969), O'Neale (1954), O'Neale & Clark

(1956), Reiss & Stubel (1880-1887), Stothert (1978), and

Van Stan (1966 & 1977). Nine were written resources while
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one resource was from a museum slide and catalog entry.

The "Survey of Known Woven Textiles from Ancon" (see

Appendix A) was compiled from these ten resources. A

listing of the ten resources and the data collected

follows.

1. Boston Museum of Fine Arts (MFA. 10.267, MFA.

24.276, & MFA. 24.277). The Museum of Fine Arts in Boston

had three textiles in their inventory which listed Ancon

as their provenance. Technical fabrication information

described included weave structure, fiber content, color

and motif for all pieces. All three of the pieces were

multi-color and were woven using the tapestry technique.

One piece had a wool warp with a wool weft. The other two

pieces had.cotton warp with wool weft. The designs on the

three textiles included birds, humans, and geometric

motifs.

2. Crawford (1916). One textile from Ancon was

identified by Crawford (1916). It had a 2-ply cotton warp

and 2-ply cotton weft.

3. Harner (1973). Several Ancon textiles were

analyzed by Sandra Harner in 1973. All of the textiles

were from an excavation performed by Patterson in

1962-1963. The collection is presently at the Lowie

Museum of Anthropology at the University of California at

Berkeley. Included in Harner's study are weave structure,

thread count, fiber content, direction of spin, ply,
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diameter of yarn, color and motif. Of the 50 pieces from

Ancon described by Harner, plain weave fabric structure was

found in 84% of the textiles. Basket weave, weft faced

weave, warp faced weave, twill, and tapestry were also

identified at least once. A variety of thread counts,

ranging from 5 X 8 to 26 X 12, was observed by Harner.

Forty-four pieces (88%) were woven with cotton warp and

cotton weft. Four pieces had a wool warp with wool weft.

Two pieces had cotton yarns in the warp and wool yarns in

the weft. Singles and 2-ply yarns were identified in the

textiles. The most common yarns were S spun singles; 88%

of the specimens contained S spun yarns in at least one

direction of the structure. Yarn diameter ranged from 0.25

mm to 1.60 mm. Harner identified gold, brown, black,

yellow, red-brown, and blue as colors on the textiles. The

only motif mentioned was a possible stripe pattern on one

of the textiles.

4. Mosely and Barrett (1969). Mosely and Barrett's

research in 1969 on more than 21 pieces, excavated by

Lanning at the Tank Site and Yacht Club Site, dealt with

the weave structure, fiber content and yarn design

predominately. All of the textiles were twined, using

cotton warp and cotton weft. Mosely and Barrett also

noted that the warps were all S-Z spun 2-ply yarns while

all but one weft were Z-S spun 2-ply yarns.

5. O'Neale (1954). Thirteen plain weave fabrics
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were identified by O'Neale (1954). The pieces she

analyzed were from the Willey excavation of 1941.

Technical fabrication information described by O'Neale

included weave structure, thread count, fiber content,

direction of spin, ply and color. Only plain weave

textiles were observed. Thread count for one textile was

noted: 7-9 X 7-12. All of the textiles had cotton warp

and cotton weft. According to O'Neale, singles and 2-ply

yarns were found in the warp yarns and in the weft yarns,

with Z-S spun 2-ply yarns predominating. Eleven pieces or

86% had warps which were Z-S spun 2-ply yarns, 7% of the

warps were S spun singles yarns and 7% of the warps were Z

spun singles yarns. Eight pieces or 62% had wefts which

were Z-S spun 2-ply yarns, 14% of the wefts were S spun

singles and 24% were Z spun singles. Brown, tan and pink

were colors mentioned in the analysis.

6. O'Neale and Clark, (1956). O'Neale and Clark

(1956) analyzed ten textiles. Nine were from the 1904

Uhle excavation, found in the Lowie Museum at Berkeley.

One textile was from the Museo de Historia National, Peru.

Very little data were provided about the pieces. Gauze

weave, plain weave, and basket weave were mentioned as

fabrication structures. Thread counts ranged from 4 X 22

to 22 X 17 for nine of the pieces. Fiber content was said

to be cotton warp with cotton weft for three of the pieces.

One textile was reported to have a 2-ply warp yarn with a
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2-ply weft yarn. Two pieces were analyzed for color. One

piece was brown and white; one piece was multi-colored.

Designs used on the weavings were plaids, frets, and

latchhooks.

7. Reiss and Stubel (1880-1887). Reiss and Stubel

(1880-1887) have published the most comprehensive

pictorial account of textiles from Ancon. Colored

drawings by Stubel of mummy bundles and individual textile

articles are numerous. Technical fabrication data such as

fiber content, color, and motif were occasionally

mentioned in the description of the textiles. Reiss &

Stubel identified each textile presented in "The

Necropolis of Ancon in Peru" (1880-1887) as woolen,

cotton, or cotton and woolen. By identifying woolen

textiles as having wool warp and wool weft, and cotton

textiles as having cotton warp and cotton weft, it was

possible to summarize the fiber content for this

researcher's survey. Only whole, woven textiles were

considered for the survey by this researcher.

Tapestry and warp face weave were the only weave

structures mentioned by Reiss and Stubel. Cotton warp and

cotton weft were found in 51% of the pieces. Wool warp

was found in 49% of the pieces; wool weft was used in 57%

of the pieces. Cotton and wool were both found in the

weft of some textiles. Many colors were noted; however it

was unclear to this researcher whether all of the colors



76

in any particular piece were stated. Yellow, red, black,

brown, green, violet and gray were identified individually

or in various combinations. Motifs included geometric,

human, and animal.

8. Stothert (1978). One textile from a mummy wrap

was analyzed by Stothert. The textile was a cotton plain

weave, with a stripe motif.

9. Van Stan (1966). Van Stan (1966) mentioned one

doublecloth textile from Ancon found in the Museo Nacional

de Antropologia y Arquelogia, Lima, Peru. Wool warp and

wool weft in brown and white formed bird and feline

motifs.

10. Van Stan (1971). In 1884 the Smithsonian

acquired several textiles associated with a child mummy of

Ancon. In 1971 Van Stan published an evaluation of the

twenty 1884 Smithsonian artifacts. Technical fabrication

information described by Van Stan included weave

structure, thread count, fiber content, direction of spin,

ply, yarn diameter, color and motif. Most pieces were

balanced plain weave; however, warp faced plain weave,

tapestry, doublecloth and gauze weave were also

identified. Thread counts ranged from 3 X 12 to 40 X 13.

She found that all but one piece had cotton in both the

warp and the weft directions. The remaining piece had a

cotton warp and a wool weft. Z-S spun 2-ply warps

comprised 55% of the total pieces, S-S spun 2-ply yarns



77

were found in 9% of the warps, and S spun singles were in

36% of the warps. Yarn design for weft yarns was also

varied. Wefts were 50% Z-S spun 2-ply, 5% S-S spun 2-ply,

14% Z singles yarns, and 9% S spun singles yarns. Van

Stan found the natural colors of the cotton fiber along

with blacks, browns and blues. Unpatterned cloth was

common, but designs incorporating stripes, plaids, birds

and feline motifs were also found in the pieces.

In summary, only two of the ten resources contained

detailed analyses of Ancon textiles. Both Harner (1973)

and Van Stan (1971) described weave structure, thread count,

fiber content, direction of spin, ply, yarn diameter, and

motif. Information retrieved from the other eight

resources was not as complete. All sources mentioned

weave structure and fiber content. Thread count was

mentioned by four of the ten resources. Direction of spin

and ply were mentioned by six of the ten resources. Color

data were available in seven of the ten resources.

Information on the motif of the pieces was found in eight

resources. Methodology accompanying all data sources was

superficial or lacking all together. In many instances

not all of the specimens were utilized in the analysis, so

that an incomplete summary was all that was possible.
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Description of Twenty-four Woven Textiles in the

AIM Collection

A study of each of the twenty-four Pre-Columbian

woven textiles in the AIM collection is presented.

Figures and photographs are included to augment the

written description. Warps within the figures are placed

vertically; wefts within the figures are placed

horizontally. All dimensions are in centimeters. The

computer generated figures are formed using the following

legend:

Fabric edge:

A lighter solid line used on the outside edge

of the figure.

Selvage edge:

A darker solid line used on the outside edge

of the figure.

Motif, stripe or band edge:

A lighter solid line used within the

dimensions of the textile.

Missing area:

Closely spaced diagonal lines.

Dimension parameters:

Solid lines with arrows at each end.
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Specimen 1

Figure 8

Article: Fragment

Catalog Number: 1948:2:1; (2.SA.11)

Warp: Cotton; gold; S spun; 18 ends per centimeter

(epc); 28 twists per centimeter (tpc); 0.50 mm

Weft: Cotton and wool; red, gold, buff, white, black,

brown; Z, S, Z-S spun; 40-56 epc; 3-30 tpc;

0.25 mm - 0.75 mm

Structure: Weft faced plain weave; 3-color complementary

weft weave/tapestry

Motif: Interlocked, stylized feline

Dimensions: 7.5cm X 49.5cm

7.5

49.5

2.5 11

Figure 5. Dimensions of Specimen 1.

Materials and Condition: This fragment is in fair

condition. There is a great deal of yarn breakage on the

selvage edges and much of the black yarn has

disintegrated. Two weft selvages are intact.

The warp yarns are made of cotton, are spun singly in

a S direction and are approximately 0.50 millimeters in
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diameter. The weft yarns are cotton and wool. Some wefts

are spun singly in the S direction, some are spun singly

in the Z direction and some are spun singly Z plied S.

The wefts range in width from 0.25 millimeters to 0.75

millimeters.

Technique and Design: The weft faced stripes are

arranged by color in red, yellow, buff, white, and red.

The stripes are repeated to create a symmetrically

balanced design on either side of a central motif band.

The twist direction of the yarns in the weft faced stripes

on each side of the band are also symmetrical. The order

of placement is Z-S 2-ply yarn, Z spun singles yarn, S

spun singles in the middle, and then Z spun singles and

Z-S 2-ply again (Figure 6).

Red Z-S

Gold

Buff

White

Red Z-S

Motif

Red Z-S

White

Buff

Gold

Red Z-S

Weft faced plain weave

Weft faced plain weave

Figure 6. Yarn Design and Colors of Specimen 1
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The motif lies in the center of the band. Five

rectangular areas, approximately 2.5 cm by 11 cm, are

filled with a light and dark feline, connected by a

saw-tooth pattern (Figure 7). Each rectangular area with

an interlocked feline motif consists of two design colors

with a black outline, having a unique set of color

combinations. This design feature can only be possible if

the colors are not carried across the entire weft. Each

rectangular motif area is woven using a complementary weft

technique. The beginning and ending of the motif is

created using a dovetail tapestry technique.

Figure 7. Feline Motif Within Specimen 1

Another interesting feature of this piece is the way

the yarn structure was used to add interest to the overall

appearance of the piece. By using a variety of twists per

centimeter, plys, and ply directions the weaver was able

to create a depth and interest that is very subtle. The

area which contains the interlocked felines was woven

using two yarns for each weft. These yarn variations



82

added to the dimension and richness of the piece.

The wefts are woven over bundles of 3 warps in the

specimen. However, there is a very small area in one

corner of the piece where one weft is woven over one warp.

This area of plain weave is only in one small corner of

the fragment, but definitely indicates that the specimen

was part of a larger piece. Specimen 1 may have been a

band cut off of a larger plain weave textile.
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Figure 8. Specimen 1
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Specimen 2

Figure 10

Article: Two fragments

Catalog Number: 1948:2:2a; 1948:2:2b; (2.SA.12)

Warp: wool and cotton; red, green, brown, gold, black,

white; S singles, Z-S 2-ply; 23-44 epc; 8-25 tpc;

0.50mm.

Weft: cotton; gold; Z-S 2-ply; 10 epc; 12 tpc; 0.50mm

Structure: warp faced plain weave

Motif: stripes

Dimensions: (a) 20.6cm X 6.6cm; (b) 18.3cm X 6.6cm

(a) 20.6; (b) 18.3

6.6

Figure 9. Dimensions of Specimen 2

Materials and Condition: Warp yarns are of wool and

cotton. Red, gold, and white yarns are S spun single

yarns. Green, brown and black yarns are Z spun S plied
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2-ply yarns. Weft yarns are gold cotton, Z-S 2-ply yarns.

All yarns in this piece are approximately 0.50 millimeters

in width.

The yarns are very brittle and degraded, especially

the black and some green wool warp yarn. Because of this

there are many areas where only the weft remains. Only

one selvage is left; it remains along the long red or weft

side.

Technique and Design: Two pieces, which look like they

were originally from the same textile, are designed with

varying widths of warp faced stripes. The color sequence

is asymmetrical.

A previous analysis, done by Botsford (1950), showed

the cloth to have a cotton warp with a cotton and wool

weft. The current analysis reverses this finding. It is

believed that the similarity in the weft dimensions of the

two pieces, and the tension on the selvages, offer

evidence in favor of the current analysis.
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Figure 10. Specimen 2
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Specimen 3

Figure 12

Article: Complete

Catalog Number: 1948:2:3; 1958:2:3; (2.SA.13)

Warp: Cotton and wool; brown, orange, red, yellow:

Z-S 2-ply; 20 epc; 4-9 tpc; 0.50mm-1.00mm

Weft: Cotton; brown; Z-S 2-ply; 4 epc; 7 tpc; 0.5mm

Other: Cotton; white; Z-S 2-ply; 5 tpc; 0.75mm

Structure: Two-color complementary warp weave

Motif: Geometric bands

Dimensions: 29 cm X 9.8 cm

A

29

9.8

000000
000000
000000
000 000
O 0 o

00
00

0

o

Figure 11. Dimensions and Motif of Specimen 3
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Materials and Condition: This textile is nearly complete.

Two selvages and end cords are visible. Warp threads are

missing in some areas, leaving holes in patterns.

Warp yarns are cotton and wool. Cotton yarns are

brown and orange, wool yarns are red and yellow. All are

spun Z and plied S. The diameters of the warp yarns range

from 0.50 millimeter to 1.00 millimeter. Wefts are brown

cotton, Z spun S plied yarns, and are approximately 0.50

millimeter in diameter.

Technique and Design: The geometric bands are achieved by

the use of orange, red, and yellow as patterned stripes,

with the brown acting as the foundation color. A 2-color

complementary warp weave helped to create alternating

squares and dots within each stripe. The three colors of

design stripes are repeated once for this band.

The combination of wool and cotton in the warp adds

interest to this piece. The red and yellow wool reflect

light more than the orange and brown cotton. The play of

light adds to the depth and character of the weaving.

Cotton end cords remain in one end of the unwoven

warps. If this weaving were to be finished it would not

have four selvages. Reiss and Stubel (1880-1887) described

similar items from Ancon which they classified as fillets.

The pieces were attached to a thin band. They suggested

that the weaving was possibly used as a support around the
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head when carrying heavy loads.

A previous analysis done by Botsford (1950) labeled

the warp and weft in reverse order from the current

analysis. It is felt highly unlikely that the piece was

woven as previously suggested. The end cords and

dimension give strong reason for this researcher to

believe that the length is in the warp direction.
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Figure 12. Specimen 3
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Specimen 4

Figure 14

Article: Fragment

Catalog Number: 1948:2:4; (2.SA.14)

Warp: cotton; brown, buff, tan, gold; Z-S 2-ply; 22 epc;

5-8 tpc; 0.75mm

Weft: cotton; dark gold; Z-S 2-ply; 4 epc; 5 tpc; 1.50mm

Structure: warp faced plain weave; 2-color complementary

warp weave

Motif: Geometric bands

Dimensions: 19.5 cm X 11 cm

19.5

11

Figure 13. Dimensions and Motif of Specimen 4

Materials and Condition: This fragment is in very poor

condition. Large areas of yarns are disintegrated. Two

weft selvages remain.
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All yarns in the piece are cotton and are Z spun S

plied 2-ply yarns. The brown, buff, tan and gold warps

are approximately 0.75 millimeters in diameter; wefts are

dark gold and 1.50 millimeters in diameter.

Technique and Design: Warp faced plain weave and 2-color

complementary warp weave make the geometric stripe pattern

possible in this fragment. Buff and gold cotton alternate

with tan cotton to produce the color sequence in the

stripes. Brown separates the stripes and is also used to

produce the dot-like and ladder-like patterns in some

bands (Figure 14).

The previous analysis done by Botsford (1950)

suggested that this piece was woven with a weft faced

technique. The current analysis states that it is a

warp faced weave. The tension on the long selvage led to

the current conclusion that the weft yarns were in the

short dimension, and the warp threads were in the long

dimension, thus eliminating the possibility of a

weft faced weave.
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Figure 14. Specimen 4
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Specimen 5

Figure 17

Article: Fragment

Catalog Number: 1948:2:5; (1.SA.1)

Warp: Cotton; brown, white; Z-S 2-ply; 6 epc; 5-7 tpc;

1.00 mm

Weft: Cotton; brown, white; Z-S 2-ply; 5 epc; 5-7 tpc;

1.00 mm

Structure: Plain weave doublecloth

Motif: Feline

Dimensions: 13 cm X 22.5 cm

13

22.5

Figure 15. Dimensions for Specimen 5

Materials and Condition: Warps and wefts of this piece

are brown and white cotton. All are Z spun S plied yarns,

measuring approximately 1.00 millimeter in diameter.

The condition is good. Yarns remain flexible and

whole. One weft selvage is intact.
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Technique and Design: The cotton doublecloth has two rows

of four stylized feline figures. A brown natural cotton

was used for the background. The motif is a white natural

cotton and is approximately 3.5 centimeters square. Each

feline motif has a slightly different appearance from the

other (Figure 16). The shapes vary slightly, and the

L

Figure 16. Feline Motif of Specimen 5

position in the row does not always line up vertically

with the motif below. This is possibly due to uneven

tension on the weft or warp yarns, uneven yarn dimensions,

or differences in the pattern design. Since this is

merely a fragment it is difficult to know what the weaver

had in mind.

An interesting comment concerning the weave structure

is important to note. Unlike most doublecloth fabrics

where there are, in essence, two fabrics which are

connected only where the warps and wefts of the top fabric

exchange places with the warps and wefts of the bottom

fabric, this piece has very little remaining of the second

cloth. The warps and wefts of the white cotton have been
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cut away and removed, except between the motifs, where the

doublecloth remains visible (see Fig. 18).

Reiss and Stubel (1880-1887) picture a similar

fabric, in Plate 74a, which was used as a pouch at Ancon.

Figures 3 and 4, of Plate 74a, show a front and back view,

clearly exhibiting the weave structure of a complete

fabric.
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Figure 17. Specimen 5
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Figure 18. Back of Specimen 5
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Specimen 6

Figure 21

Article: fragment

Catalog Number: 1948:2:6; 1958:2:6; (2.SA.15)

Warp: Cotton; gold; Z-S 2-ply; 8 epc; 8 tpc; 0.50mm

Weft: Wool; green, blue, gold, brown; Z-S 2-ply;

28-40 epc; 3-5 tpc; 0.50mm-1.00mm

Other: Cotton; white; Z-S,Z cord; 7 tpc; 0.50 mm

Structure: Single interlocked tapestry; simple looping

cord

Motif: Stylized fish

Dimensions: 12.5 cm X 35 cm

35

Figure 19. Dimensions of Specimen 6

Materials and Condition: Warps are gold, cotton Z-S 2-ply

yarns. They measure 0.50 millimeters in diameter. Weft

yarns are wool, Z spun S plied yarns ranging from 0.50

millimeters to 1.00 millimeter in diameter. Wefts are

green, blue, gold and brown. Looped cords are white
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cotton, Z-S 2-ply yarns which are plied again in the Z

direction.

The piece is fairly brittle and the colors all seem

to have a gold tone to them. This discoloration could be

due to the degradation of the fibers.

Even though this is analyzed as a fragment it looks

as though it may be nearly complete. The edges are frayed

making it impossible to be sure of the finished

dimensions, but the motif and looped ends give the

appearance of a nearly complete textile.

Technique and Design: Single interlocked tapestry is used

to form the design of this piece. Stylized fish motifs

(Figure 20) are placed in three squares, and are

surrounded by a border filled with geometric designs.

Figure 20. Fish Motif of Specimen 6

On each long end of the textile are five rows of cotton

looped fringe.
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Figure 21. Specimen 6
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Specimen 7

Figure 23

Article: fragment

Catalog Number: 1948:2:7; 1958:2:7; (2.SA.9)

Warp: Cotton; white; S-Z 2-ply; 6 epc; 7 tpc; 0.75mm

Weft: Wool; gold, red, brown, buff, natural, purple;

Z singles, Z-S 2-ply; 24-44 epc; 4-10 tpc;

0.50 mm - 1.00 mm

Structure: Slit tapestry with vertically wrapped warps;

some slits remain visible; twining

Motif: Bird in stepped diamond

Dimensions: 35 cm X 12.1 cm

35

12.1

Figure 22. Dimensions of Specimen 7
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Materials and Condition: Warps are of white cotton.

These S spun Z plied warp yarns are approximately 0.75

millimeters in diameter. Weft yarns are all wool, but the

colors and yarn design are varied. Gold, red, brown,

buff, white, and purple were colors used in the design. Z

spun singles along with Z-S 2-ply yarns range from 0.50

millimeters to 1.00 millimeters in diameter.

The textile is very fragile, especially where the

dark brown wool yarn was used. In some of the areas yarns

have disappeared and portions of some motif areas have

been attached to the background with auxiliary yarn. One

weft selvage is visible.

Technique and Design: Two red diamonds with dark brown

twined outline are placed on a gold background. Two white

birds, with red outline, are vertically placed within a

dark brown stepped diamond, which is inside the red

diamond (Figure 23).

In this fragment of tapestry, the design is set off by

a careful, thoughtful combination of accent weaving

techniques. Because the slit tapestry technique leaves

characteristic voids, it was possible for the weaver to

insert additional yarns. The twining and wrapped warps

used at these points help create a smooth clean outline

around the diamond and around the stepped diamond within.

Differences in the wefts per centimeter can be
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accounted for by the structure of the yarn. The diameter

of the wefts varied from approximately 0.50 mm to 1.00 mm.

The thinner yarn can be packed closer during weaving,

resulting in a higher ends per centimeter.



Figure 23. Specimen 7
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Specimen 8

Figure 26

Article: Fragment

Catalog Number: 1948:2:8; 1958:2:8; (1.SA.2)

Warp: Cotton; white; S singles; 19 epc; 7 tpc; 0.50mm

Weft: Cotton and Wool; white, blue, green, gold, red,

black, maroon; S singles, Z-S 2-ply; 11-51 epc;

2-16 tpc; 0.50 mm-1.00 mm

Structure: plain weave; tapestry with supplementary weft

Motif: Feline

Dimensions: 15.5 cm X 21.8 cm

15.5

21.8

4

21

3.5

2.51

3.5

Figure 24. Dimensions of Specimen 8

Materials and Condition: The warp and supplemental weft

yarns of this piece are white cotton, S spun singles and

approximately 0.50 millimeters in diameter. All of the

colored tapestry wefts are wool, spun Z plied S and range

in diameter from 0.50 millimeters to 1.00 millimeter.

The piece is badly stained and deteriorated in the mid
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section. Yarns, especially the black wool yarn, are

disintegrating and falling out of the weaving. Two weft

selvages remain.

Technique and Design: Three bands of colored woolen

tapestry yarns with supplementary cotton weft are divided

by bands of white, cotton, plain weave. After every

insertion of colored tapestry yarn the weaver added a shot

of white supplemental weft. This technique negates the

slit effect of the tapestry, resulting in a smooth

slit-free motif. The tapestry yarns are woven over groups

of 3 warps, while the supplemental wefts and plain weave

wefts are woven over single yarns (Figure 25).

II

Figure 25. Weave Structure of Specimen 8

Each motif is unique in this fragment, but are all

versions of the feline design (Figure 26). In the middle

band the motifs are not outlined in black. The ground

color of the design bands is red. Other colors used in

the tapestry yarns vary for each motif.
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Figure 26. Specimen 8
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Specimen 9

Figure 28

Article: Fragment

Catalog Number: 1948:2:9; 1958:2:9; (2.SA.5)

Warp: Wool; red, pink, brown, gold; Z-S 2-ply; 26 epc;

4-6 tpc; 0.50 mm-1.00 mm

Weft: Cotton; gold; Z-S 2-ply; 7 epc; 8 tpc; 1.00 mm

Other: Cotton; white; Z-S 2-ply; 0.50 mm

Structure: Warp face plain weave; 2-color complementary

warp weave

Motif: Geometric

Dimensions: 83 cm X 3.5 cm

A

83

3.5

Figure 27. Dimensions of Specimen 9
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Materials and Condition: Warps in red, pink, gold and

brown are all wool. The diameters range from 0.50

millimeter to 1.00 millimeter for these Z spun S plied

yarns. Wefts are also Z spun S plied but are of cotton.

A white Z-S 2-ply cotton was used to seam two sections of

the band together with a whip stitch.

The piece is in good condition. Two weft selvages

are intact, but yarns are slightly deteriorated.

Technique and Design: The design is made by a

red-pink-red stripe on either side of the motif band. The

central band is produced by gold and brown yarns in a

2-color complementary weave which creates a modified

scroll design. Dark and light patterning alternate for

each motif (Figure 28). The motif is reversed at the

seam.

A previous analysis by Botsford (1950) showed a

cotton warp and wool weft. The current analysis

designates the warp as wool and the weft as cotton. This

decision was reached by the current researcher because of

the tension on the selvages, and because it would be

highly unusual to weave a piece such as this with the

longer dimension in any other position than in the warp

direction.
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Figure 28. Specimen 9
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Specimen 10

Figure 30

Article: Fragment

Catalog Number: 1948:2:10; 1958:2:10; (2.SA.4)

Warp: Wool; gold, red, dark purple; Z singles, Z-S 2-ply;

30 epc: 5-8 tpc; 0.50 mm

Weft: Cotton; brown; Z-S 2-ply; 7 epc; 0.50 mm

Other: Wool; black, brown, gold, red, dark red, gray,

white; Z-S 2-ply; 3-4 tpc; 0.75 mm-1.00 mm

Structure: Warp face plain weave with tube weave selvage;

eccentric tapestry

Motif: Interlocked birds

Dimensions: 56 cm X 11 cm

56

11

Figure 29. Dimensions for Specimen 10
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Materials and Condition: The warps are all wool and

approximately 0.50 millimeters in diameter. The gold warp

yarn is spun Z plied S, while the red and purple warps are

Z spun singles. The weft yarns are cotton and wool. All

are spun Z plied S, and range in diameter from 0.50 mm

to 1.00 millimeter.

This specimen has 3 selvages. It is in very good

condition except for some broken yarns along the tube

selvage. The colors are vivid and intense.

Technique and Design: Warp faced stripes of red, gold and

dark purple lie on either side of an approximately 6 cm

patterned band. One of the warp selvages is woven with a

tube weave. The gold and red colors of the patterned band

of interlocked birds on a diagonal are a classic example

of the expert use of positive and negative images

(Figure 30).

The manner in which this band was woven is extremely

interesting because it was woven in two steps. In the

first step open sections were left between groups of wool

warps, The warps were spaced so that a section of the

weaving would be filled with only cotton weft yarns. In

other words, the warp faced stripes (on either side of the

motif band) were interlaced with a weft yarn, while the

portion without warps was not woven, but was left with

weft yarns stretched between the warp stripes. At the
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same time that this step was taking place, the tube edge

was being woven. A narrow auxiliary warp was placed

alongside the main warp. The wefts connected the two

warps and formed the tube.

The second step needed to complete this piece

involved the patterned band woven on the loose wefts

between the warp faced stripes. The piece must have been

turned so that the weft yarns became warp yarns. It was

then needlewoven using eccentric tapestry techniques.

The bird motif is very similar to a bird motif on a

wool border found on Plate 69 of "The Necropolis of

Ancon," by Reiss and Stubel (1880-1887). The split beak

and exaggerated eye of the bird resemble the design on the

weaving in the AIM collection. The bird motif in Reiss

and Stubel is not interlocked; however, it is woven on the

diagonal.

A previous analysis by Botsford (1950) identified the

warp as cotton and the weft as wool. This researcher

believes that the specimen must have been woven and then

turned 90 degrees and woven again, thus explaining the

difference in warp and weft designation.
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Figure 30. Specimen 10
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Specimen 11

Figure 32

Article: Fragment

Catalog Number: 1948:2:11; 1958:2:11; (2.SA.16)

Warp: Cotton; gold; Z-S 2-ply; 9 epc; 10 tpc; 0.50 mm

Weft: Wool; red, gold, brown; Z-S 2-ply; 54 epc;

5-20 tpc; 0.50 mm

Structure: Single interlocked tapestry

Motif: geometric stepped diagonal

Dimensions: 9 cm X 20.6 cm

9

20.6

Figure 31. Dimensions of Specimen 11

Materials and Condition: The fragment is in fairly good

condition. There is a great deal of discoloration of some

of the fibers. No selvages remain.

Warp yarns are cotton, Z-S spun 2-ply and

approximately 0.50 millimeter in diameter. Weft yarns are

red, gold, and brown, wool, Z-S 2-ply and 0.50 millimeters

in diameter. There was some variability in the yarn due
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to spinning. The diameter of one of the 2-ply yarns were

measured to be as fine as .319 millimeters using the OGP.

Technique and Design: This tapestry fragment is very

fine, with a weft of 54 picks per centimeter and warp of 9

threads per centimeter. The design is achieved by the use

of interlocked weft, a tapestry technique, forming

rectangles, stepped on the diagonal to create a windmill

effect (Figure 32).
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Figure 32. Specimen 11
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Specimen 12

Figure 35

Article: Three fragments

Catalog Number: 1948:2:12; 1958:2:12; (2.SA.17)

1948:2:13; 1958:2:13; (2.SA.17)

1948:2:14; 1958:2:14; (2.SA.17)

Warp: Wool; red; S singles; 36 epc; 14 tpc; 0.50 mm

Weft: Wool; red, yellow, green; S singles, Z-S 2-ply;

40 epc; 5-10 tpc; 0.5 mm-0.75 mm

Structure: Single interlocked tapestry over 6 bundle

warps

Motif: Llama

Dimensions: each 6.5 cm X 7.7 cm

6 . 5

7 . 7

Figure 33. Dimensions of Specimen 12

Materials and Condition: All yarns are wool in these

fragments. Warps are single S spun yarns, red, and 0.50

millimeters in diameter. Weft yarns are both S spun

singles and Z spun S plied 2-ply yarns, which vary in

diameter from 0.50 millimeter to 0.75 millimeter.

The pieces are in good condition. Colors are bright;
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fibers are intact. One warp selvage is left for each

specimen. Fragment 1958:2:14 has a small area of cream

colored tapestry weave which is not present on the other

two pieces. This can be attributed to another motif which

was cut off, or possibly to a mend. Also evident on this

piece is a white powder residue not found on the other two

fragments.

Technique and Design: Three rectangular fragments were

collected as a group and were probably from the same

textile. Each piece is the same measurement; each has the

same motif consisting of a red background with a checkered

representation of a llama in yellow and green (Figure 34).

Figure 34. Llama Motif of Specimen 12

Even though the weft count is consistently 40 picks

per centimeter, the wefts yarn design is variable. Some

of the red wefts are Z-S 2-ply, while others are S

singles. The green yarns are also S singles, but the

yellow wefts are a Z-S 2-ply. The wefts are woven over



121

bundles of 6 warps. This gives a ribbed effect to the

finished weaving.
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Figure 35. Specimen 12
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Specimen i3

Figure 37

Article: Complete cloth

Catalog Number: 1948:2:15; 1958:2:15; (2.SA.6)

Warp: Cotton; blue, brown; Z-S 2-ply; 21 epc; 4 tpc;

0.50 mm-1.00 mm

Weft: Cotton; brown; Z-S 2-ply; 4 epc; 4 tpc; 1.00 mm

Structure: Plain weave with supplemental warp

Motif: Diagonal zig-zag bands with interlocked birds

Dimensions: 24 cm X 24.5 cm

24

24.5

Figure 36. Dimensions of Specimen 13

Materials and Condition: Cotton warp and weft were used

to create this nearly square cloth. The brown yarns are

approximately 1.00 millimeter in diameter and the blue

yarns are approximately 0.50 mm. All yarns are Z spun S

plied.

The piece is in good condition, except for the

disintegration of some fibers near the middle. This has
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caused some weft threads to break. The piece is complete;

all four selvages remain.

Technique and Design: The brown and blue colors, along

with the loose weave, make it visually difficult to know

exactly what the design is. There appear to be zig-zag

diagonal bands, and alternating diagonal bands that

contain an interlocked bird motif.

This loosely woven cloth uses a technique which

differs from most supplemental warp weaves. Harriet

Tidball (1969) called this weave a "crowded-warp pattern"

because the supplemental warps are woven rather than

floating on the surface. In this piece the crowding of

the blue, supplemental warps cause the pattern to appear

to undulate, which is another reason the motif is rather

hard to distinguish.
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Figure 37. Specimen 13
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Specimen 14

Figure 40

Article: Fragment

Catalog Number: 1948:2:16; (2.SA.10)

Warp: Cotton; gold, black; Z-S 2-ply; 32 epc; 15-20 tpc;

0.50 mm

Weft: Cotton; gold, black; Z-S 2-ply; 16 epc; 10 tpc;

0.50 mm

Structure: Doublecloth weave

Motif: Alternating bands of llamas and humans

Dimensions: 19.6 cm X 38.7 cm

19.6

38.7

Figure 38. Dimensions of Specimen 14

Materials and Condition: The fragment is in very fragile

condition. There is a great amount of discoloration and

disintegration of the fibers. There are no selvages on

this textile.

Gold and black yarns are found in both the warp and

weft. All yarns are cotton, and Z spun S plied. Most
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yarns are approximately 0.50 millimeters in diameter,

although some yarns were measured to be as fine as .238

millimeters using the OGP.

Technique and Design: This specimen is an extremely fine

doublecloth with horizontal bands. Alternating rows of

llamas and human motifs create the design. In the human

motif band the figures appear to be holding hands, as if

they were paper dolls. The llama bands are mirror images;

one row faces left and the other row faces right

(Figure 39).

Figure 39. Motif of Specimen 14.

The colors, gold and black, were classified as dark

blue and tan by Botsford (1950). The continuing

degradation of the fibers may account for the difference

in interpretation of color now.
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Figure 40. Specimen 14
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Specimen 15

Figure 43

Article: Tunic

Catalog Number: 1948:2:17; 1958:2:17; (2.SA.1)

Warp: Wool; Dark green, red, blue, dark gold, light gold;

Z-S 2 ply, S-Z 2 ply; 30 epc; 5-10 tpc; 0.50 mm

Weft: Wool; brown, Z-S 2 ply; 6 epc; 5 tpc; 0.75 mm

Structure: Warp faced plain weave, 2-color complementary

warp weave; discontinuous warp; 5 strand braid

Motif: moons (eyes)

Dimensions: 43.5 cm X 61 cm

43.5

61

Discontinuous Warp

Figure 41. Dimensions of Specimen 15

Materials and Condition: This tunic is in good condition.

The 5-strand braid around the neck and armhole edges is

fragile. Two areas of fiber disintegration have been

loosely darned.
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All yarns are wool. Warp yarns have two yarn

designs. The green and red warps are Z spun S plied

yarns; and the gold and blue warps are S spun S plied

yarns. All warps are approximately 0.50 millimeters.

Weft yarns are a brown wool Z-S 2-ply and measure 0.75 mm

in diameter.

Technique and Design: The discontinuous warp of this

tunic is unique within the twenty-four Pre-Columbian woven

textiles in the AIM collection which were used for the

present study. When the weaving was folded in half to

place the neck slit and arm holes the change of warp

colors became part of the design of the garment. Since

the warp change was not made at the exact center of the

weaving an overlap appeared, and the patterning for both

warps showed on one side of the tunic. Red and green were

the background panel colors, while blue, light gold and

dark gold were used as the background colors for the motif

bands. Two moon or eye figures were woven in the bands;

one being light and the other dark (Figure 42).

Figure 42. Motif of Specimen 15
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A green and orange twisted cord was sewn to the cut

neck slit. One side of the garment is also cut and sewn,

with the twisted cord sewn around the arm opening. The

other side of the garment has a selvage edge, but is

also sewn, with the twisted cord sewn around the arm

opening.
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Figure 43. Specimen 15
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Specimen 16

Figure 45

Article: Fragment

Catalog Number: 1948:2:18; 1958:2:18; (2.SA.3)

Warp: Cotton; brown, beige; Z-S 2-ply; 14 epc; 10-13 tpc;

0.50 mm

Weft: Cotton; brown, beige; Z-S 2-ply; 12 epc; 9-10 tpc;

0.50 mm

Other: Cotton; brown/beige; Z-S 2-ply; 3 tpc; 1.00 mm

Structure: Doublecloth weave

Motif: Bird/feline in zig-zag bands

Dimensions: 47.5 cm X 37 cm

47.5

37

Figure 44. Dimensions of Specimen 16

Materials and Condition: Large areas of fiber

disintegration have left five holes in this fragment. The

yarns are very brittle. Two selvages remain.

Brown and beige Z-S spun 2-ply yarns are found in
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this fragment. All yarns are 0.50 millimeters, except for

a stitching yarn which is 1.00 millimeter in diameter.

Technique and Design: Doublecloth weave is used to create

a very complicated pattern of zig-zag bands. Inside the

bands feline and bird motifs combine in an intricate way

to create directional and spatial changes. Except for the

areas which are rotted away, feline and bird motifs in

zig-zag bands cover the entire weaving (Figure 45).

A buttonhole stitch and an uneven running stitch

remain along one of the selvage edges. This stitching was

probably used to connect the weaving to another piece of

fabric.
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Figure 45. Specimen 16



136

Specimen 17

Figure 47

Article: Fragment

Catalog Number: 1948:2:19; 1958:2:19; (2.SA.8)

Warp: Cotton; blue, white; Z-S 2-ply; 13 epc; 4-5 tpc;

0.50 mm-1.00 mm

Weft: Cotton; blue; Z-S 2-ply; 8 epc; 4 tpc; 1.00 mm

Structure: Plain weave with supplementary warp

Motif: Diagonal zig-zag bands and diagonal interlocked

birds

Dimensions: 39 cm X 26 cm

39

26

Figure 46. Dimensions of Specimen 17

Materials and Condition: The fragment is in very good

condition. Two selvages remain.

All yarns are cotton and are spun Z plied S. The

diameter of the blue warp and weft yarns is similar

(1.00 mm), while the white yarns are measurably smaller

(0.50 mm).
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Technique and Design: In this weaving there are 13 cotton

warps per centimeter and 8 cotton wefts per centimeter.

The patterns of white on a blue background are achieved by

the use of a supplemental warp, or "crowded-warp"

(Tidball, 1969).

Even though this weave is not discussed in the Reiss

and Stubel publication (1880-1887), the motif is very

similar to a painted textile in Plate 39. Interlocked

birds with a pronounced beak are placed in a diagonal

band. The weaving in the AIM collection has an added

alternating zig-zag band on the diagonal.
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Specimen 18

Figure 50

Article: Fragment

Catalog Number: 1948:2:20; 1958:2:20; (2.SA.19)

Warp: Wool; brick, orange, gold, black, gray; Z-S 2-ply;

14 epc; 2 tpc; 1.50 mm

Weft: Wool; brick; Z-S 2-ply; 4 epc; 2 tpc; 1.50 mm

Structure: Warp faced plain weave; warp substitution,

with occasional twined warps and diverted

warps

Motif: Feline

Dimensions: 48 cm X 2.8 cm

48

2.8

Figure 48. Dimensions of Specimen 18
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Materials and Condition: The band fragment is in very

good condition. There are two remaining weft selvages.

Yarns in this piece are very consistent. All are

wool. All yarns are a Z-S 2-ply and measure approximately

1.50 millimeter in diameter.

Technique and Design: Alternating light and dark motives

with a brick colored background make up the design of this

woven band. Warp colors of orange, black and gray are

used in the feline motif (Figure 49).

Figure 49. Feline Motif of Specimen 18

The dominant colors of the feline alternate from

light to dark. Gold is used for accent spots throughout

the band. Warp yarns are crossed and twisted on the back

of the piece in order to produce the finished pattern.
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Figure 50. Specimen 18
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Specimen 19

Figure 52

Article: Fragment

Catalog: 1948:2:21; 1958:2:21; (2.SA.18)

Warp: Cotton; brown; Z-S 2-ply; 5 epc; 8 tpc; 1.00mm

Weft: Wool and cotton; red, orange, yellow, purple,

white; Z-S 2-ply, S singles; 16 to 40 epc;

2-40 tpc; 0.25 mm-1.50 mm

Structure: Weft face plain weave; 5-color complementary

weft weave

Motif: Birds in diagonal bands

Dimensions: 8.4 cm X 49 cm

8.4

49

Figure 51. Dimensions of Specimen 19

Materials and Condition: The brown cotton warp is Z spun

S plied, and approximately 1.00 mm in diameter. Red,

orange, yellow and purple wool wefts are Z spun S plied

and range from 0.75 millimeters to 1.5 millimeters in

diameter. The white cotton weft is a single S spun yarn

which is 0.25 millimeters in diameter.

The fragment is in good condition. There are no
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selvages remaining.

Technique and Design: Red is the color of the background

for this band fragment. A narrow weft faced stripe of

purple-yellow-purple lies to one side of the wide design

border. The birds and diagonal bands of the wide design

border are created by picking up five colors of yarn along

each weft row. Purple is used to outline each motif;

orange, yellow and white alternate as main colors for the

diagonal bands. The motif yarns have other features which

accentuate the designs, including uneven twist, overtwist,

and a variety of diameters. The various combinations of

these features give each motif area within the band a

unique design quality.
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Figure 52. Specimen 19
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Specimen 20

Figure 54

Article: Fragment

Catalog Number: 1948:2:23; 1958:2:23; (2.SA.7)

Warp: Wool; brown, white; Z-S 2-ply; 12 epc; 3 tpc;

2.00 mm

Weft: Wool; brown, white; S-Z 2-ply; 1 epc; 1 tpc;

20.00 mm

Structure: 2-color complementary warp weave

Motif: Moon (eyes)

Dimensions: 40 cm X 15 cm

40

15

Figure 53. Dimensions of Specimen 20

Materials and Condition: The condition of this piece is

fair. Yarns are fragile and "shed" easily. One selvage

is left.
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All yarns are wool and seem to be various shades of

natural browns and white. Warp yarns are Z-S 2-ply yarns

and measure approximately 2 millimeters. Weft yarns are

S spun Z plied and are approximately 2 centimeters in

diameter.

Technique and Design: Complementary warp weave, using

dark and light wool, creates a series of lozenge-shaped

figures, alternating light and dark from a central point

(Figure 54). The back is identical but opposite in color.

The combination of the structure of the fabric and the

yarn design creates a very dimensional weaving that is 1.3

centimeters thick.
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Figure 54. Specimen 20
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Specimen 21

Figure 56

Article: Fillet

Catalog Number: 1948:2:24; 1958:2:24; (2.SA.20)

Warp: Cotton and wool; brown, blue, red, white;

Z-S 2-ply; 18 epc; 4-10 tpc; 0.50 mm-1.50 mm

Weft: Cotton and wool; brown, red; Z-S 2-ply; 4 epc;

4-6 tpc; 0.50 mm-1.50 mm

Other: Cotton; white; S-Z 2-ply

Structure: Warp face plain weave with supplemental warp

and weft

Motif: Geometric - plaid

Dimensions: 56.7 cm X 12.5 cm

12.5

56.7

Figure 55. Dimensions of Specimen 21

Materials and Condition: The complete fillet is in good
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condition. Some fiber disintegration has caused areas of

frayed yarns and five small holes.

A small amount of white S-Z spun 2-ply yarn is

attached to the long selvage edge of the textile. It was

possibly used to sew the band onto another piece of

fabric.

Warp yarns are cotton and wool, are spun Z and plied

S, and range in diameter from 0.50 millimeter to 1.50

millimeter. Weft yarns are cotton and wool, are Z-S 2-ply

and range form 0.50 millimeters to 1.50 millimeters in

diameter. The red wool yarn is 1.50 millimeters in

diameter. The other yarns are cotton and 0.50

millimeters, except the white yarn which, according to the

OGP, is .332 millimeters in diameter.

Technique and Design: Red, brown and blue with white

accent are the colors in this plaid fragment. Red

supplemental wefts help create the cross colors of the

plaid. A variation in yarn design and fiber content

contribute to the finished look of the piece.

Plate 75, Figure 13 pictured in "The Necropolis of

Ancon" (Reiss & Stubel, 1880-1887) bears a remarkable

resemblance to this textile fragment. The fillet from

Ancon is entirely of cotton, according to Reiss and Stubel

(1880-1887), but the pattern appears to be a plaid similar

to the fragment in the AIM collection. Wide bands such as

this were possibly used for carrying light loads or as ties.
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Figure 56. Specimen 21
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Specimen 22

Figure 58

Article: Fragment

Catalog Number: 1948:2:25; 1958:2:25; (2.SA.2)

Warp: Cotton; black; S spun singles; 26 epc; 30 tpc;

0.25mm

Weft: Cotton; black; S spun singles; 25 epc; 20 tpc;

0.25mm

Other: Wool and cotton; red, gold, orange, purple, black;

Z-S 2-ply, Z spun singles; 2-10 tpc; 0.25mm-1.00mm

Structure: Plain weave with supplemental warp and weft

wrap; vertical loop embroidery

Motif: Geometric

Dimensions: 69 cm X 59.5 cm

69

59.5

30

17

Figure 57. Dimensions of Specimen 22

Materials and Condition: Yarns in this piece are quite
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brittle, especially the black cotton yarns. Outer edges

are disintegrated; however three selvages are discernible.

Warps and wefts are black cotton, S spun singles,

approximately 0.25 millimeters in diameter, and highly

twisted to create a creped effect. Wool yarns used for

embroidery are Z spun S plied and 1.00 millimeter in

diameter. Supplementary wrap yarns are cotton and single

spun Z yarns or single spun S yarns.

Technique and Design: This fabric of open work is unusual

and the only example of this technique in the AIM

collection. Supplemental warp and weft yarns are used to

wrap around carefully planned areas of plain weave to pull

in the weave thus creating open areas. The wraps go over

bundles ranging from 14 to 22 threads. It is possible

that the warps and wefts were also spaced to help achieve

the open work effect. Most of the supplemental yarns are

S spun, black, cotton yarns, as in the body of the fabric,

however occasionally a Z spun, black, cotton yarn was

used occasionally to wrap the bundles.

Crossing the center both horizontally and vertically

are three small bands of wool vertical loop embroidery.

The colors red, gold, orange and purple create a pattern

on the embroidery which looks like interlocked S's.
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Specimen 23

Figure 61

Article: Fragment

Catalog Number: 1948:3:1; (1.SA.3)

Warp: Wool; brown; Z-S 2-ply; 10 epc; 3 tpc; 2.00 mm

Weft: Wool; brown; Z-S 2-ply; 4 epc; 3 tpc; 2.00 mm

Other: Wool; brown, gold, black; Z-S 2-ply; 3-5 tpc;

0.75 mm-2.00 mm

Structure: Warp face plain weave with embroidered details

Motif: human

Dimensions: 10 cm + 4.5 cm fringe X 5 cm

5

10

4.5

Figure 59. Dimensions of Specimen 23

Materials and Condition: Extremely fragile and brittle

yarns make up this piece. The nose portion of the motif

is detached and fibers are very disintegrated. There is

one visible selvage on a weft edge.
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Warp, weft and embroidery yarns are wool. They all

are Z spun S plied yarns ranging in diameter from

0.75 millimeter to 2.00 millimeters.

Technique and Design: This very fragile woven piece has

an interesting shape. It looks as though it may have been

woven to shape, with subsequent embroidery to give the

details of a human face. The embroidery includes chain

stitch, cross knit loop stitch, buttonhole stitch and stem

stitch, and is identical on both sides of the weaving

(Figure 60).

Black ------ >».> >>»>1 "---;;Chain Stitch
>>>>>>>>>>>>>»»1

Black Cross Knit Loop

Brown Stitch

Buttonhole StitchBlack

Chain Stitch withGold
Stem Stitch

Black
>>>>>>>>>>>>>>>>>>>

Chain Stitch

Figure 60. Embroidery Techniques used on Specimen 23

Unwoven yarns measuring 4.5 centimeters in length

protrude from the bottom of the fragment. They were

possibly part of a fringe, or used to attach the motif to

another item.
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Figure 61. Specimen 23
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Specimen 24

Figure 63

Article: Fragment

Catalog Number: 1948:3:2; (2.SA.21)

Warp: Cotton; white; Z-S 2-ply; 7 epc; 8 tpc; 0.75mm

Weft: Wool; dark gold, pink, brown, black, light gold;

Z spun singles, Z-S 2-ply; 24 to 68 epc; 3-30 tpc;

0.25 mm-1.00 mm

Structure: Slit tapestry; plain weave with extensions for

fringe

Motif: Geometric

Dimensions: 24.4 cm X 1.4 cm + 3.1 cm fringe

24.4

4 . 5

Figure 62. Dimensions of Specimen 24

Materials and Condition: This piece is in fair condition.
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Some fiber disintegration has caused some warps to detach.

The two weft selvages are intact.

Warp yarns are white cotton, Z-S 2-ply, and

0.75 millimeters in diameter. Weft yarns are

all wool; they are both single Z spun yarns and Z spun S

plied yarns. Wefts range from 0.25 millimeters to 1.00

millimeter in diameter.

Technique and Design: Slit tapestry sections alternate

with plain weave sections in this band. The tapestry is

used to create an interlocking fret motif. Two different

Z spun, gold colored singles along with 2-ply brown yarn

are used as wefts in the tapestry section.

The plain weave sections have an unusual feature.

Brown wefts in this section are allowed to extend beyond

the edge of the fabric, thus forming a fringe. The fringe

is uncut and twists back upon itself. Pink yarns, which

do not extend beyond the edge of the fabric, alternate

with the brown.
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Figure 63. Specimen 24
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Summary of Technical Fabrication Characteristics for

the AIM Textiles

A summary of nine technical fabrication

characteristics analyzed for the twenty-four Pre-Columbian

woven textiles from the AIM collection is presented,

followed by either a frequency table or figure. The

frequency table identifies the specimen characteristic,

the groupings, the identification number (1-24) of each

specimen which occurred in that grouping, and the

percentage of specimens in each grouping of the

characteristic. The technical fabrication information

included weave structure, thread count, fiber content,

direction of spin, ply, twist per centimeter, yarn

diameter, color and motif. In all cases the analysis of

the warp and weft in one specimen piece were considered as

a specimen unit. When relevant, the warp and weft

descriptions were also presented as individual components.

Weave Structure

Weave structure groupings were developed using the

most prevalent weave structure or combined weave

structures in the specimen. Following is a discussion of
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the weave structures and their relationships to the warp

and weft as both specimen units and as individual

components.

Specimen Units: Twelve weave structure groupings

were designated by the investigator. Each textile was

placed in the most appropriate grouping (see Table 2).

Warp faced plain weave with a 2-color complementary warp

was used in five pieces (21%). Tapestry weave was found

in four pieces (17%). One or two specimens were found in

each of the other groupings, including eccentric tapestry,

warp substitution, supplemental warps and wefts, 3-color

complementary weft weaves, 5-color complementary weft

weaves, weft faced weaves, warp faced weaves, and

doublecloth.

Individual Components: Warp faced weave structures

comprised 42% of the specimens, while weft faced weave

structures numbered only 8% of the specimens. Four

specimens (17%) were woven with tapestry weave.

Doublecloth was the structure for 13%. Plain weave was

found in 21% of the specimens.
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Table 2.

Weave Structure Frequency Groupings of AIM Textiles

Weave Structure
Specimen
ID Number

Frequency,

Warp Faced Plain Weave

Warp Faced Plain Weave;
2-color Complementary Warp

Warp Faced Plain Weave;
Eccentric Tapestry

Warp Faced Plain Weave;
Warp Substitution

Warp Faced Plain Weave;
Supplemental Warp & Weft

Weft Faced Plain Weave;
3-color Complementary Weft

Weft Faced Plain Weave;
5-color Complementarty Weft

Plain Weave;
Tapestry

Plain Weave;
Supplemental Warp

Plain Weave;
Supplemental Warp & Weft

Tapestry

Doublecloth

2,

3,

10

18

21

1

19

8,

13,

22

6,

5,

23

4,

24

17

7,

14,

9,

11,

16

15,

12

8

20 21

4

4

4

4

4

8

8

4

17

13
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Thread count

Thread count was the number of warp yarns per

centimeter and the number of filling yarns per

centimeter. Thread count was measured for each design or

color change in the specimens. Often more than one count

was taken for each specimen. Each thread count recorded

was considered in the analysis because it was regarded by

this researcher as reflecting an important aspect of the

specimen as a whole. Thus, a specimen may be reported as

having a range of warp and weft counts. Following is a

discussion of the thread counts and their relationships to

the warp and weft as both specimen units and as individual

components.

Specimen Unit: Count per centimeter for these

twenty-four textiles can be described in three ways:

balanced count, weft faced count and warp faced count.

These three groupings were utilized for this study (see

Figure 64 and Table 3). In a balanced count the fabric

will have approximately the same number of warps and wefts

in each centimeter. Those three textiles (13%) in Figure

64 which fell on or near the diagonal line were within the

balanced count category (Specimens 5, 16, and 22).

Textiles with a higher weft count than warp count are

termed weft faced fabrics. Specimens numbered 1, 6, 7,

11, 12, 19 and 24, which were to the right of the diagonal
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line of Figure 64, were weft faced. Twenty-nine percent

of the twenty-four AIM specimens were weft faced. Each of

these weft faced specimens, except number 11, had a weft

count which was variable, due to the weave structure and

yarn design.

Warp faced fabrics, having more yarns per centimeter

in the warp than the weft, were the third category.

Fourteen specimens, or 58%, were found in this

classification. These specimens were grouped to the left

of the diagonal in Figure 64. Often the weft was

completely covered by warps.

The warp faced specimens extended over a narrower

range of counts than did the weft faced textiles.

Specimen 2 was an exception, ranging from 23 to 44 yarns

per centimeter in the warp.

Individual Components: In the twenty-four AIM

specimens the warp counts varied from 5 to 44 yarns per

centimeter. Half (12) of the warp counts fell within

the 10 to 25 yarns per centimeter range. Weft counts

ranged from 1 to 68 yarns per centimeter. Fourteen (58%)

weft counts were in the 5 to 15 yarns per centimeter

range.
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65 B

60

55 A
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45

40

WARP, 35 012 C
Yarns 014
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10 0230'16 6 11

, 24
7

5 P'
19
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WEFT, Yarns per cm

A = Warp faced fabric

B = Balanced count fabric

C = Weft faced fabric

Figure 64. Thread count for Twenty-four AIM Specimens
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Table 3.

Thread count Frequency Groupings of AIM Textiles

Thread count
Combination

Specimen Frequency,
ID Number %

Warp Faced Fabric,
high warp & low
weft count

2, 3, 4, 8, 9, 10,
13, 14, 15, 17,
18, 20, 21, 23 58

Balanced Fabric, 5, 16, 22 13
equal count,
warp & weft

Weft Faced Fabric, 1, 6, 7, 11, 12, 19, 29
high weft & low 24
warp count

Note. Weave type groupings are identified in Figure 64.
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Fiber Content

Only cameloid fibers, which were coded in all

analyses by this researcher as "W" for wool, and cotton

fibers, "C", were identified in the twenty-four textiles

from the AIM collection. Following is a discussion of the

fibers and their relationship to the warp and weft as both

specimen units and as individual components.

Specimen Unit: Nearly every possible combination of

cameloid (wool) and cotton were used in the warp and weft

directions of the specimen unit (see Table 4). Seven

textiles (29%) fell within the grouping of cotton warp

with cotton weft. Five specimens (21%) had wool warp with

wool weft. Various combinations of fibers in the warp and

weft existed in fifty percent of the pieces. Four

specimens had cotton warp with wool weft. Cotton warp

with cotton-wool weft had three specimens, while wool warp

with cotton weft had two specimens. Only one specimen

fell into the groupings of cotton-wool warp with cotton

weft, cotton-wool warp with cotton-wool weft, and wool

warp with cotton-wool weft. The only combination not

found was cotton-wool warp with wool weft.

Individual Components: Fifty-nine percent of the

warps were of all cotton yarns, while 33% of the warps

were all wool yarns. Only two weavings, or 8%, had

combination cotton with wool warps.
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Wefts of only all cotton were found in 41% of the

weavings; all wool wefts were found in 38% of the

weavings; and a combination cotton with wool weft was used

in 21% of the textiles.

In the AIM specimens, cotton as a single fiber

content was used more than wool (cameloid), for both warps

and wefts. Cotton alone was used in 58% of the warps and

42% of the wefts. Wool alone was used in 33% of the warps

and 38% of the wefts.
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Table 4.

Fiber Content Frequency Groupings of AIM Textiles

Warp by Weft
Fiber Content

Specimen
ID Number

Frequency,

Cotton Warp &
Cotton Weft

4,
16,

5, 13, 14
17, 22

29

Cotton Warp & 1, 8, 19 13
Cotton-Wool Weft

Cotton Warp & 6, 7, 11, 24 17
Wool Weft

Cotton-Wool Warp & 3 4

Cotton Weft

Cotton-Wool Warp & 21 4

Cotton-Wool Weft

Wool Warp & 2, 9 8

Cotton Weft

Wool Warp & 10 4

Cotton-Wool Weft

Wool Warp & 12, 15, 18, 20, 23 21
Wool Weft

Note. All wool fiber is cameloid.
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Direction of Spin

The direction a yarn is spun is termed "Z" or "S." Z

spun yarns are twisted in the clock-wise direction, while

S spun yarns are twisted in the counter clock-wise

direction. Two-ply yarns are designated with a hyphen.

For instance a Z-S yarn denotes two Z spun yarns plied in

the S, or counter clock-wise, direction. For the

condensed tabulation the direction of spin was included in

the data labeled "Yarn Design" (Appendix C).

Specimen Units: The combinations of twist

direction in relation to ply for warps and wefts is shown

in Table 5. A variety of direction in yarn twists were

evident for the twenty-four Pre-Columbian weavings in the

AIM collection. Half (12 or 50%) of the specimen had Z-S

warp with Z-S weft.

Individual Components: Z-S yarns predominate in the

specimens in the AIM analysis. Ninety-six percent of the

specimens had Z-S yarns in the warp or weft, or both the

warp and weft. It is interesting to note, however, the

number of combinations of spin directions that were

utilized in the specimens. Eleven different twist

direction combinations were found.
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Table 5.

Direction of Sp n Frequency Groupings of AIM Textiles

Warp by Weft
Twist Direction

Specimen
ID Number

Frequency,

S Warp &
S, Z, Z-S Weft

S Warp &
S, Z-S Weft

S Warp &
S Weft

S, Z-S Warp &
Z-S Weft

Z-S Warp &
Z-S Weft

Z-S Warp &
Z-S, Z Weft

Z-S Warp &
Z-S, S Weft

Z-S Warp &
S-Z Weft

Z-S, S-S Warp &
Z-S Weft

Z-S, Z Warp &
Z-S Weft

S-Z Warp &
Z-S, Z Weft

1

8,

22

2

3,
16,

24

11,

20

15

10

7

12

4, 5,
17,

19

6,
18,

9,

21,
13,
23

14,

4

8

4

4

50

4

8

4

4

4

4

Note. The designations Z, S, Z-S, S-Z and S-S represent
twist directions for whole yarns.
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Ply

Ply refers to the number of yarn components twisted

together to make a total yarn unit. If a yarn is not

plied it is referred to as a singles. If two singles are

twisted together to form a larger yarn the larger yarn is

referred to as a 2-ply yarn. For tabulation in Appendix C,

ply was included in the data labeled "Yarn Design."

Specimen Units: Both singles and plied yarns

existed in the AIM textiles, however no more than 2-plys

were used. Five combinations of ply groupings were noted

(see Table 6). The largest number of textiles (14

specimens or 58%) were woven with a 2-ply warp and a

2-ply weft. A singles warp with singles weft combination

was only found in Specimen 22 ; both a singles warp and

2-ply warp with 2-ply weft was used in Specimens 2 and 10;

a singles warp with a singles and 2-ply weft was found in

Specimens 1, 8, and 12; and a 2-ply warp with a singles

and 2-ply weft was used for Specimens 7, 11, 19, and 24.

Individual Components: Two-ply yarns predominated

among the specimens. Eighty-three percent of the warps

were composed of some or all 2-ply yarns. Ninety-six

percent of the specimens had 2-ply yarns in the weft.
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Table 6.

Ply Characteristics Frequency Groupings of AIM Textiles

Warp by Weft
Ply Characteristics

Specimen
ID Number

Frequency,

Singles Warp &
Singles Weft 22 4

Singles Warp &
Singles/2-ply Weft

Singles/2-ply Warp &

1, 8, 12 13

2-ply Weft 2, 10 8

2-ply Warp &
2-ply Weft 3, 4, 5, 6, 9, 13, 14, 15, 58

16, 17, 18, 20, 21, 23

2-ply Warp &
Singles/2-ply Weft 7, 11, 19, 24 17
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Twist Per Centimeter

In order to evaluate the twist per centimeter of

yarns this investigator developed a standard for plied

and singles yarn based upon a twist per inch chart for

singles yarn in "The Essentials for Yarn Design for

Handspinners" by Mabel Ross (1983). The standard converts

yarn twist measurements into three categories for both

singles and plied yarn; soft twist, medium twist and hard

twist (Table 7). This standard then facilitates converting

the data collected into useful groupings for evaluation (as

shown in Table 8).

Table 7.

Twist Per Centimeter for Various Types of Yarn

Yarn Category

Twist Per Centimeter

Single Ply

Soft twist

Medium twist

Hard twist

1-3

4-5

6-above

.5-1

2-2.5

3-above

A discussion follows of the twist per centimeter for the
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textiles of the AIM collection related to warp and weft as

specimen units and as individual components.

Specimen Units: Based upon the established groupings

from Table 7, seventeen of the pieces (71%) had yarns spun

with a hard twist in both the warp and weft direction, as

shown in Table 8. Four specimens (17%) had hard twist warp

with medium-hard twist weft. One specimen was in the hard

twist warp with medium twist weft grouping, while one

specimen had a hard twist warp with soft twist weft.

Medium twist warp with medium twist weft was found in one

specimen.

Individual Components: Hard twist yarns are

the norm for the twenty-four textiles in the AIM

collection. All but one, or 96%, of the specimens had

yarns with a hard twist in either their warp and weft, or

both.
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Table 8.

Twist Per Centimeter (TPC) Frequency Groupinas of AIM
Textiles

Warp by Weft
TPC

Specimen
ID Number

Frequency,

Hard Warp &
Hard Weft

2,

12,
3, 4,
13,

5,

14,
6,
15,

9, 11,
16,

17, 21, 22, 23, 24 71

Hard Warp &
Medium-Hard Weft 1, 7, 8, 19 17

Hard Warp &
Medium Weft 10 4

Hard Warp &
Soft Weft 20 4

Medium Warp &
Medium Weft 18 4

Note. All groupings are based on measurement increments
developed in Table 7.
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Yarn Diameter

Yarn diameter measurements were recorded in

increments of 0.25 mm, because this was the smallest unit

easily and accurately recorded by use of a ruler. The size

of the warp and weft yarns were variable due to fiber

content and yarn design. A discussion of the yarn

diameters in the warp and weft of specimen units and as

individual components follows.

Specimen Units: Seventeen yarn diameter combinations

were noted for the specimens (see Table 9). The largest

grouping of warp by weft yarn diameters had a 0.50 cm warp

with 0.50 cm weft. Five specimens (21%) were in this

group. Three specimens had a 0.50-1.00 cm warp with 1.00

cm weft. All other specimens were in separate groupings.

Individual Components: The diameter of the yarns

ranged from 0.25 millimeters to 2.00 millimeters in the

warp and from 0.25 millimeters to 2 centimeters in the

weft. It is interesting to note that, given the diversity

of combinations, about 60% of the specimens had warp and

weft yarns which were all or partially made up of 0.50

millimeter yarns.
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Table 9.

am ter e ue 0_11* 4_M Teti es

Warp by Weft
Yarn Diameter

Specimen
ID Number

Frequency,

Warp 0.25 &
Weft 0.25

Warp 0.25 &
Weft 0.25 - 0.75

Warp 0.50 &
Weft 0.50

Warp 0.50 &
Weft 0.50 - 0.75

Warp 0.50 &
Weft 0.75

Warp 0.50 &
Weft 0.50 - 1.00

Warp 0.50-1.00 &

Weft 0.50

Warp 0.50-1.00 &
Weft 1.00

Warp 0.50-1.50
Weft 0.50 - 1.50

Warp 0.75 &
Weft 0.25 - 1.00

Warp 0.75 &
Weft 0.50 - 1.00

Warp 0.75 &
Weft 1.50

Warp 1.00
Weft 0.25 - 1.50

Warp 1.00 &
Weft 1.00

Warp 1.50 &
Weft 1.50

Warp 2.00 &
Weft 2.00

Warp 2.00 &

22

1

2,

12

15

6,

3

9,

21

24

7

4

19

5

18

23

20

10,

8

13,

11,

17

14, 16

4

4

21

4

4

8

4

13

4

4

4

4

4

4

4

4

Weft 20.00

Note. All diameter measurements are in increments of 0.25
millimeters.
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Color

Color of the dyed yarns was evaluated using both

common color terminology and the Munsell Color System

designations. Many values and tints of each hue were

identified. Common color terminology was useful when

identifying yarns to analyze; however, it proved

inadequate when trying to distinguish between subtle

differences. Coding for the analysis of colors was done

only by the hue or color name used in the Munsell Color

System, as this appeared the most easily categorized. The

9 hues observed in the twenty-four Pre-Columbian textiles

in the AIM collection included yellow (Y), yellow-red

(YR), red (R), red-purple (RP), purple (P), purple-blue

(PB), blue (B), blue-green (BG) and green-yellow (GY) as

used in Table 10.

Specimen Units: Eighteen groupings of color

combinations were found in the twenty-four textiles of the

AIM collection. Yellow and Yellow-Red were identified on

three specimens. All other groupings for color had one or

two specimens in them (see Table 10).

Yellow-red (YR), with values and tints which ranged

from black to brown and from gold to orange, was found in

23 (96%) of the weavings. Yellow (Y), identified as

white, gold and buff by this investigator, was used in 14

(58%) of the weavings. Green and some blacks were found
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Table 10.

Co or Fre Uenc exti

Color
Specimen
ID Number

Frequency,

Yellow, Yellow-Red 5, 16, 20 13

Yellow, Yellow-Red, Red 1, 7 8

Yellow, Yellow-Red, Red, 2, 8 8

Blue, Green-Yellow

Yellow, Yellow-Red, Red, 10 4

Blue-Green

Yellow, Yellow-Red, Red, 19 4

Purple-Blue

Yellow, Yellow-Red, Red, 15 4

Blue-Green, Green-Yellow

Yellow, Yellow-Red, 3 4

Red-Purple

Yellow, Yellow-Red, 24 4

Purple

Yellow, Yellow-Red, Red- 22 4

Purple, Purple, Blue

Yellow, Blue 17 4

Yellow-Red 4, 23 8

Yellow-Red, Red 9, 11 8

Yellow-Red, Red, Blue- 6 4

Green, Green-Yellow

Yellow-Red, Red, Blue, 18 4

Purple-Blue

Yellow-Red, Red, Green- 12 4

Yellow

Yellow-Red, Blue 13 4

Yellow-Red, Blue, 21 4

Blue-Purple

Yellow-Red, Green- 14 4

Yellow

Note. All color measurements are based on the Munsell
Color System.

Scanner
Text Box
Page 180 is missing. Author unavailable to supply
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Motif

The most prominent designs or motifs found on the

specimens from the AIM collection were identified by this

researcher. Motifs used as borders or boundaries for the

predominant motif were not considered. Groupings included

geometric, stripe, feline, bird, bird and feline, fish,

llama, llama and human, human and moon. Geometric designs

were those designs that were not deemed to be taken from

nature.

Specimen Units: Geometric motifs were a recurrent

theme on many of the AIM textiles. Seven specimens (29%)

had a variety of such designs on them. Plaids,

rectangular shapes and stepped diamonds or triangles were

observed. Some specimens had bands which included

geometric shapes. Stripes were woven into one sample.

Animal forms such as humans, felines, fish, birds,

and llamas were woven into fourteen of the pieces (58%), as

listed in Table 11. Felines and birds were most frequently

used animal forms. Feline motifs were found in 17% of the

specimens. Bird motifs were used on 21% of the textiles.

Birds and felines were combined in the motif of one

specimen. A fish motif, llama, llama and human, and human

were found on one specimen each. At times the animal forms

were quite stylized. They were often placed within the

borders of a band.
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Two different moon motifs were woven into two

specimens. An eight-point motif, designated as a moon by

this researcher, was placed in a band on Specimen 15.

Concentric, elongated diamonds formed an all-over moon

design in Specimen 20.
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Table 11.

Motif Frequency Groupings of AIM Textiles

Motif
Specimen Frequency,
ID Number

Geometric

Stripe

Feline

Bird

Bird & Feline

Fish

Llama

Llama & Human

Human

Moon

3,

2

1,

7,

16

6

12

14

23

15,

4,

5,

10,

20

9, 11, 21,

8, 18

13, 17, 19

22, 24 29

4

17

21

4

4

4

4

4

8
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Analysis of Technical Fabrication Characteristics in AIM

Textiles

An analysis tool was developed, with assistance from

statisticians, to help present a clearer picture of any

patterns of technical fabrication characteristics among

the twenty-four woven Pre-Columbian textiles in the AIM

collection. The Analysis Tool created three separate

scores for each specimen: the Specimen Score, the

Cumulative Specimen Score and the Percentage Cumulative

Specimen Score. Calculations of these are explained in

detail in the following paragraphs.

The Specimen Score was based upon the placement of the

textile in the frequency chart for each of the nine

technical fabrication characteristics. Cloths with low

Specimen Scores had fewer characteristics which fell in the

commonly occurring groupings; cloths with high Specimen

Scores had more characteristics in the more common

groupings. The Specimen Score was calculated in the

following manner.

Specimen Number of specimens in a grouping

Score =

Total number of groupings for a single

technical fabrication characteristic



186

Specimen Scores were tabulated and are found in

Appendix E. Specimen Scores for the nine technical

fabrication characteristics were added to obtain a

Cumulative Specimen Score for each piece. The Cumulative

Specimen Score was found in the following manner.

Cumulative Sum of Specimen Scores for the nine

Specimen = textile fabrication characteristics

Score

For example: Specimen 1 is located in the cotton

warp & cotton-wool weft grouping, along with two other

weavings (see Table 4, p. 169). There are three

specimens in that grouping.

3

Specimen Score =

There are a total of eight groupings for the Fiber

Content Frequency Chart: cotton warp with cotton weft,

cotton warp with cotton-wool weft, cotton warp with wool

weft, cotton-wool warp with cotton weft, cotton-wool warp

with cotton-wool weft, wool warp with cotton weft, wool

warp with cotton-wool weft, and wool warp with wool weft.

3

Specimen score =

8
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If the same procedure is done when scoring Specimen 1

for the other technical fabrication characteristics, the

Specimen Scores would be:

Weave Structure Thread count Fiber Content Ply Motif

1/12 7/3 3/8 3/5 4/10

Direction of Spin Degree of Twist Yarn Diameter Color

1/11 4/5 1/17 2/18

These nine Specimen Scores added together equal 4.85. The

Cumulative Specimen Score for Specimen 1 is 4.85. When

using this Analysis Tool on the twenty-four AIM textiles

the smallest Cumulative Specimen Score possible was 1.25,

while the largest Cumulative Specimen Score possible was

22.17.

The Cumulative Specimen Score for each of the

twenty-four weavings in the AIM collection is reported in

column two in Table 12 (p. 190). Specimen 1 had a

Cumulative Specimen Score of 4.85, the lowest cumulative

score, indicating that the piece had few technical

fabrication characteristics which fell within the high

frequency groupings. Specimen 4 had a score of 14.12, the

highest Cumulative Specimen Score, indicating that it had

more technical fabrication characteristics which fell

within the high frequency groupings. Cumulative Specimens
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Scores of the other weavings fell at various intervals

along the plot between the high and low scores.

Transformation of the Cumulative Specimen Score from

raw data to percentages was performed. This produced a

value which was more readily understood, the Percentage

Cumulative Specimen Score. The relationship of each of the

AIM textiles to the AIM specimen with the highest

cumulative score (14.12) was measured in the following

manner.

Percentage Cumulative Specimen Score

Cumulative =

Specimen Largest Cumulative Specimen Score

Score

X 100

For example:

The Cumulative Specimen Score for Specimen 1 was

4.85. The largest Cumulative Specimen Score was 14.12

(this last value stayed constant for all twenty-four

pieces).

Percentage 4.85

Cumulative =

Specimen 14.12

Score

X 100 = 34%
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The Percentage Cumulative Specimens Scores were

recorded in Figure 65 and in Table 12 (third column). It

was interesting to note that thirteen specimens, or 54%,

of the twenty-four AIM specimens, fell above the 70%

measure. The eleven textiles included specimens number 3,

4, 5, 6, 9, 13, 14, 15, 16, 17, 18, 21, and 23, and had

characteristics which fell within similar high frequency

groupings. All but five specimens ranked above 50%. The

five specimens least like the other twenty-four AIM

textiles were specimen number 1, 7, 10, 19 and 22.

100%

of Large SI K%
CUMUrative

0°,
Soecimr-1

Score 40%

3no

20%

10%

_7-71

n
7-1

p777

15 7 10 22 8 12 24 11 2C 2 18 10 5 15 21 3 14 9 13 17 4

Specimen ID

Figure 65. Percentage Cumulative Specimen Scores for AIM

Textiles
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Table 12.

meSo'nCunieSmsor
AIM Textiles

Cumulative Percentage
Specimen Specimen Cumulative
ID Number Score Scorea

1 4.85 34
19 5.19 37
7 5.53 39

10 6.42 45
22 6.46 46
8 7.42 53

12 7.69 54
24 8.11 57
11 8.65 61
20 9.22 65
2 9.48 67

16 9.98 71
18 9.98 71
5 10.04 71
6 10.73 76

15 12.31 87
21 12.98 92
23 13.02 92
3 13.31 94

14 13.53 96
9 13.61 96

13 13.73 97
17 13.73 97
4 14.12 100

a Percentage based on largest Cumulative Specimen Score
of 14.12.
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Chapter V

DISCUSSION AND CONCLUSIONS

Three hypotheses were proposed for study. Hypothesis

1 addressed the summary of known Ancon woven textiles.

The second hypothesis addressed the data collection and

analysis of technical fabrication characteristics for the

twenty-four woven Pre-Columbian AIM textiles. A

discussion of Hypothesis 3 addressed the provenance of

the AIM textiles.

Hypothesis 1

Information about the technical fabrication elements of

Ancon woven textiles in certain other collections can be

organized into integrated patterns.

Hypothesis 1 was not supported. This researcher

collected data on Ancon woven textiles from ten

sources. Boston Museum of Art, Crawford (1916), Harner

(1973), Mosely & Barrett (1969), O'Neale (1954), O'Neale &

Clark (1956), Reiss and Stubel (1880-1887), Stothert

(1978), Van Stan (1966), and Van Stan (1971) published

results of analyses of Ancon woven textiles. Data from
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these resources were then categorized for this research

using textile fabrication elements including, weave

structure, thread count, fiber content, direction of spin,

ply, yarn diameter, color and motif. No mention was made

of degree of twist in any resource. Methodologies

employed by the original researchers were not stated, and

some studies did not analyze all of the technical

fabrication elements. After consulting with

statisticians, it was decided that the data collected

could not be analyzed statistically by non-parametric

techniques for developing internal characteristics for the

published data of Ancon woven textiles, due to the above

circumstances.

The study by Mosely & Barrett (1969) was problematic

because the study was done exclusively on twined

textiles. Even though the information Mosely & Barrett

collected was useful to scholars of Pre-Columbian

textiles, a skewed element was introduced to this

researcher's study by adding a disproportionate number of

twined textiles.

Many textiles were described by Reiss & Stubel

(1880-1887). However, Reiss & Stubel acknowledged that

thousands of burials were placed in the necropolis of

Ancon; examples shown in their book "The Necropolis

of Ancon in Peru" were a representative sample of the many

textiles found in the cemetery at Ancon. No explanation
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was given on why or how the textiles were chosen for

inclusion in the book and no mention was made of a random

sample process.

Boston Museum of Fine Arts, Crawford (1916), O'Neale

(1954), O'Neale and Clark (1956), Stothert (1978), and Van

Stan (1966) described data which fell within some of the

elements for technical fabrication of this research.

None had complete technical fabrication information and

so could not be included in a statistical analysis.

Harner (1973) and Van Stan (1977) did report

technical fabrication information which was nearly

complete. However, there was insufficient information on

the methods Harner and Van Stan used to gather their data

to develop a statistically representative integrated

pattern of technical fabrication for Ancon.

Hypothesis 2

The twenty-four woven Pre-Columbian textiles from the

Costume and Textile Collection of the Apparel, Interiors

and Merchandising Department of Oregon State University

will have similar patterns in technical fabrication

elements.

This hypothesis was supported. Technical fabrication
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data, including weave structure, thread count, fiber

content, direction of spin, ply, degree of twist, yarn

diameter, color and motif, were collected and tabulated

for the twenty-four woven Pre-Columbian textiles in the

AIM collection. Groupings were identified within each

technical fabrication characteristic, based upon limits of

combinations or values identified by others knowledgeable

in the textile field. Thread count, direction of spin,

ply and twist per centimeter had groupings that showed

similar internal characteristics among the samples;

groupings for weave structure, fiber content, yarn

diameter, color and motif showed no strong clustering

tendencies.

For this research, a category identified as Internal

Pattern was established. A minimum of 50% of the

specimens must have occurred within that grouping. This

value was selected by the researcher because it was

thought to represent an appropriate measure of Internal

Pattern for a technical fabrication characteristic. Four

technical fabrication characteristics were identified as

having an Internal Pattern grouping containing 50% or more

of the specimens: thread count, spin direction, ply and

degree of twist. The warp faced fabric grouping of the

thread count frequencies contained 58% (n=14) of the

twenty-four specimens. For the technical fabrication

characteristic of direction of spin the grouping of Z-S
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warp with Z-S weft contained 50% of the specimens (n=12).

Fifty-eight percent of the specimens (n=14) were grouped

as 2-ply warp with 2-ply weft. Twist per centimeter had

the largest frequency grouping with 71% of the specimens

(n=17) falling into the hard twist warp with hard twist

weft group. Thus, Internal Pattern characteristics were

accepted for the technical fabrication elements warp faced

count, Z-S warp with Z-S weft, 2-ply warp with 2-ply weft,

and hard twist warp with hard twist weft.

The Analysis Tool described in the Findings Chapter

(p. 185) can be further employed to observe the

relationship of the Specimen Scores to specimens

identified as having Internal Pattern characteristics. A

Cumulative Internal Pattern Score was developed, based on

the sum of Specimen Scores in the identified groupings

with Internal Pattern (thread count, direction of spin,

ply and degree of twist) (see Table 13). Specimens with

all four Internal Patterns would have had a Cumulative

Internal Pattern Score of 11.96, identified by **** in

Table 13. Specimens with fewer than four identified

Internal Patterns would have had a Cumulative Internal

Pattern Score of less than 11.96, which would vary due to

the placement and Specimen Score for the other groupings.

Twenty of the specimens had one or more of the four

Internal Patterns identified. When the Analysis Tool was

used it was determined that a large number of the twenty
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specimens contained all four identified Internal Patterns

(warp faced count; Z-S warp with Z-S weft; 2-ply warp

with 2-ply weft; and hard twist warp with hard twist

weft). Eight, or 33%, of the twenty-four AIM textiles

contained all four Internal Patterns groupings: specimens

number 3, 4, 9, 13, 14, 17, 21 and 23.

Four specimens (#1, 7, 8 and 19) were not on the

Summary Chart for Specimens Containing Internal Patterns

(Table 13), and contained no Internal Pattern

characteristics. It is interesting to note that specimens

number 1, 7 and 19 were also dissimilar from the

twenty-four pieces when compared to Cumulative Specimens

Scores (Table 12, p. 190). One could surmise that their

provenance may be different than the other twenty

specimens, that the individuality of the artists led to

differences in technical fabrication, or that the textiles

were produced in different time periods.
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Table 13

Summary Chart for Specimens Containing Internal Patterns

Specimen Scores for Internal Pattern Groups

Specimen
ID

Numbera

Warp
Faced
Count"

Z-S
Spin" 2-Plyb

Hard
Twist"

Cumulative
Internal
Pattern
Scorec

2 14/3* 17/5* 1/11 2/5 8.56**
3 14/3* 17/5* 12/11* 14/5* 11.96****
4 14/3* 17/5* 12/11* 14/5* 11.96****
5 4/3 17/5* 12/11* 14/5* 8.59***
6 6/3 17/5* 12/11* 14/5* 9.29***
9 14/3* 17/5* 12/11* 14/5* 11.96****

10 14/3* 2/5 1/11 1/5 5.36*
11 6/3 17/5* 2/11 4/5 6.38*
12 4/3 17/5* 2/11 3/5 5.48*
13 14/3* 17/5* 12/11* 14/5* 11.96****
14 14/3* 17/5* 12/11* 14/5* 11.96****
15 14/3* 17/5* 1/11 14/5* 10.96***
16 4/3 17/5* 12/11* 14/5* 8.59***
17 14/3* 17/5* 12/11* 14/5* 11.96****
18 14/3* 1/5 12/11* 14/5* 8.76***
20 14/3* 1/5 1/11 14/5* 7.76**
21 14/3* 17/5* 12/11* 14/5* 11.96****
22 4/3 17/5* 1/11 1/5 4.99*
23 14/3* 17/5* 12/11* 14/5* 11.96****
24 6/3 17/5* 1/11 4/5 6.29*

a Specimens #1, 7, 8 and 19 are not included in the
listing because they had no Internal Pattern groupings.

Specimen Scores are based on the number of
specimens in the Internal Pattern groupings, divided by
the total number of groupings in the technical fabrication
characteristic.

Cumulative Internal Pattern Score = Sum of Specimen
Scores for Internal Pattern Groups

* Specimen with one Internal Pattern
** Specimen contains two Internal Patterns
*** Specimen contains three Internal Patterns
**** Specimen contains four Internal Patterns
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Hypothesis 3

The provenance of twenty-four woven Pre-Columbian

textiles from the Costume and Textile Collection of the

Apparel, Interiors and Merchandising Department of Oregon

State University is Ancon, Peru.

This hypothesis could not be tested. Because

technical fabrication characteristics for known Ancon

woven textiles could not be organized into integrated

patterns (see Hypothesis 1, p. 191), no comparison could

be made between the known Ancon textiles and the

twenty-four woven Pre-Columbian textiles from the AIM

collection. The comparison was needed to establish Ancon,

Peru as the place of origin for the AIM textiles.

Discussion of Available Documentation

Generally, published works describing the technical

aspects of Pre-Columbian textiles were very inadequate.

D'Harcourt (1962) had written the most comprehensive

survey of Pre-Columbian weave structure available.

Tidball (1968), Rowe (A.P., 1977) and Cahlander (1985)

had also added to the weave structure knowledge. Other

texts, such as those by Anton (1984) and Reid (1986),
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attempted to inform the reader about the artistic quality

of Pre-Columbian weavings. Colors and motifs were

superbly displayed, but other technical fabrication

characteristics were often lacking.

Limited research had focused on analyses of actual

Ancon, Peru artifacts and their individual technical

fabrication characteristics. Ten sources were identified

for this research. Only two of those sources analyzed a

majority of the nine technical fabrication

characteristics. Additional resources focused on specific

characteristics. Mosely and Barrett (1969) published

information concerning twined textiles. Wallace

researched plain weave characteristics in 1973. But

published data for a combination of all technical

fabrication characteristics were insufficient for serious

study by scholars.

Pre-Columbian Peruvian textiles found in museum

collections lacked documentation. Textiles which were

purchased or found in Peru have been donated to museums

with very little record of history, provenance or

technical characteristics. Museum staffs have not been

able to analyze and research each artifact. As a result

the textiles are much less valuable for study.

It is imperative to document the Pre-Columbian

textiles which are housed in collections and museums.

Based on motif, fiber content and weave structure, this
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researcher believes the pieces in the AIM collection

were woven in the Late Intermediate or Late Horizon

Periods. They are nearly 1000 years old. The fibers are

extremely fragile and deteriorated. As time passes the

textiles will only deteriorate more. Pre-Columbian

textiles in most collections are undergoing the same

degradation process.

The simple, quick method of analysis, developed

during this research for determining textile

characteristics, will enable the museum curator, field

archaeologist, or researcher to complete technical

documentation on textiles, with a minimum of weaving or

textile experience. Technical fabrication characteristics

can be determined by merely using a ruler for measurements

and a small magnifying glass for identifying fiber

content, direction of spin and ply. This type of

technical information should and could accompany all

textiles in collections.

With adequate, base-line documentation of textiles

known to be from specific locations, it would be possible

to establish probable provenance of formerly undocumented

pieces. This type of work is not being done at this time.

Use of Analysis Tool

Even though the two sets of data populations (data
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from known Ancon textiles and data from the AIM

collection) could not be compared statistically, some

information was gained by a review and comparison of

simple frequencies. Because the data collected by Harner

(1973) and Van Stan (1971) were most complete, this

researcher used their information for a comparison of data

(Table 14). Frequencies and percentages for the selected

Ancon textiles (Harner, n=50 and Van Stan, n=20) and the

AIM textiles were compared, using the four Internal

Patterns identified in the AIM collection.

Warp faced count specimens in Harner's study numbered

56%. Van Stan recorded 85% warp faced count fabrics in

her study. Only 6% of the specimens analyzed by Harner

and 40% analyzed by Van Stan had a Z-S warp with Z-S weft.

A combination 2-ply warp with 2-ply weft was found in 6%

of the specimens by Harner, and 45% by Van Stan. Using

the 50% frequency criteria developed for Hypothesis 2, the

Ancon woven textiles did exhibit patterns of internal

characteristics for the warp faced count groupings. The

other Internal Pattern characteristics of the Harner and

Van Stan studies (ply, direction of spin and degree of

twist) did not show a similar relationship.
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Table 14.

Percentage of Specimens Containing Internal Pattern
Characteristics for Selected Ancon Textiles and AIM
Textiles

Identified
Technical
Fabrication
Characteristicsa

Harner (1973)
Frequency of
Specimens (n=50)

%

Van Stan (1977)
Frequency of
Specimens (n=20) AIM

Warp Faced
Count 56 85 58

Z-S Warp &
Z-S Weft 6 40 50

2-Ply Warp &
2-Ply Weft 6 45 58

Hard Twist Warp &
Hard Twist Weft ND ND 71

Note. ND indicates no data were collected.

a These four characteristics were identified as being an
Internal Pattern grouping, containing over 50% of
specimens.
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Consideration 'n

Technical fabrication elements for the AIM textiles

that did not have groupings which contained 50% or more of

the specimens need to be considered as well. Groupings

were often chosen because the integrity of each specimen

was considered by this researcher to be an important facet

of this study. The warp and weft were both studied

together when the specimens were analyzed and categorized.

Many groupings were often identified to facilitate the

variety of observations for the warp and weft unit.

This research highlights the fact that, for the

twenty-four specimens in the AIM collection, many of the

elements used by the weavers, spinners and dyers did not

follow a pattern. The variety of yarn diameter

combinations, the choice of fiber used, the motif, weave

structure and color combinations was as important to note

as were the patterns of internal characteristics. It may

be impossible to know why the techniques were chosen or

executed, but it is important to acknowledge that they

existed. Certain of the technical fabrication categories

may allow for more freedom of choice. This study

suggests that thread count, direction of spin, ply and

twist per centimeter are areas in which less individual

expression was made.
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Chapter VI

RECOMMENDATIONS

Use of Present Study

This research presents a methodology for an analysis

of historic textiles. Less than one hour for each

specimen was needed for the analysis of the technical

fabrication characteristics in the AIM collection.

Analytical tools were simple and usually easily available.

The analysis of textile fabrication characteristics, such

as weave structure, thread count, fiber content, direction

of spin, ply, degree of twist, yarn diameter, color and

motif, provides easily accessible data which can be used

to point out internal characteristics of textile

collections. The methodology can also be used for

comparison purposes with other specimens or collections.

Researchers may use this methodology as a framework for

establishing provenance of an unknown collection with a

known collection. However, it is crucial that a

collection having a known provenance is available.

Anthropologists and textile specialists need to become

aware of how important it is to document the technical

fabrication characteristics of textiles. Anthropologists,

clothing and textile specialists and museum curators may
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then find this work helpful in continuing and expanding

the documentation of other historic textiles. A

methodology such as this was not evident prior to this

study, but would prove immensely valuable.

Improvement of the Present Study

One of the prime hindrances in this study was the

inadequate documentation of collections or specimens

identified from Ancon, with no complete technical analysis

of such collections. The availability of known Ancon

weavings for a technical analysis, similar to the one done

on the AIM collection, would give essential data with

which to compare. This is absolutely necessary for a

comparison with an unknown.

Both the location and time period are important in

documentation. No attempt was made to stratify the

textiles by time period for this comparison. This should

be done to give a clearer picture of the textile's

relationship in time and place to other pieces. Again a

base-line of data is needed for comparison of unknown to

known provenance.
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Further Study

This study represents one use of the data collected.

Technical fabrication characteristics may be grouped in

other categories, or analyzed in other ways to expand the

data used in the analyses of this research document.

Other researchers may use this information collected on

the frequencies of technical fabrication elements to

further the knowledge of Pre-Columbian weaving. It is

also hoped that the information and methodology will be

used in conjunction with a similar analysis of a known

Ancon textile collection. Only if researchers of any

textiles with a known provenance do the thorough analysis

suggested in this document, will a complete documentation

and interpretation of the artifact be possible.

Additional research on the AIM textiles could also

reveal more about the pieces. A chemical analysis of the

dyes in the fibers could help identify the specific dye,

and possibly the time period and place it was created.

Fibers were identified as cameloid (wool) or cotton. An

analysis with higher magnification could identify the type

of cameloid fibers.
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APPENDIX A

Survey of Known Ancon Woven Textiles



Appendix A

SOURCE COLOR
FIBER

W F 0
COUNT

cm

SURVEY OF KNOWN ANCON WOVEN TEXTILES

YARN DESIGN
0 DIAMETER STRUCTURE MOTIF

Harner (1973) natural
gold,
brown

C C W

C C

C C

26 X (2

10 X 7

7X 11

S S Z.5

Z.S Z.5
(3 PlY)
Z.S Z.S
(3 ply)

.4-.6

.4.9

plain weave

plain & semi
basket weave
plain 6 semi
basket weave

stripe/

black

C C.w C

C C
C C
C C C
C C C

C C
C C
C C
C C
C C
C C
C C
C C C

C C

C C
C C
C C

17 x 17

10 X 6
16 X il
1A x 17
18 X 13

6 X 12
12 X 13
12 x a
It X 7
a x 10
6 X 13
17 X 10
5 X 8

14 X 14

5 S:Z.5 5.Z

S S
S S
S 5 5.Z
S S 5.2

(5 ply)
S S
S S
S S
5
S S
5

S S.Z
(3 ply)

z z

.2-1.2

.5 -1.1

.11-1

3-.6
.6 -.7

.3 -.5

5 -.7
.5-1
3 -.4

8-3

.2-.4

plain &
modified
basket weave
plain weave

plain weave
modified
basket weave
plain weave
plain weave
plain weave
plain weave
plain weave
weft-laced
warp-laced
plain weave

plain weave

214

COMMENTS

Patterson
dig 62-63

midden
Base Aerea
50-1 BC

Patterson
dig 62-63
midden
Poivorin
1 BC-50 AD

2 pieces
have warp
grouped
in threes

10 X 15
10 x 12
10 X 14

S S .4-.6
.4-.7

plain weave
Plain weave
plain weave

Patterson
dig 62-63
Ancon Hills
250-300 AD

w w W
C w

black, ix w
yellow.
red-bro
gold. w w C
brown

C C C
blue C C C

C C
C C

13 X 9
t4 X 22
18 X 27

20 x 32

15 X 9
6 X7
12 X 10
16 X 14

Z.S 2.5
5 Z.5

Z.S 2.5

Z.S Z.S Z.S
S.Z

5 S S.Z
5 S S
5 S
5 S

9-1
5 -.9

6 -1.9

4.5-1.6

.25-.4

.5-.6

.5-.8

.4-.5

twill
rep weave
twill 4
tapestry

twill &
tapestry
Plain weave
plain weave
plain weave
plain weave

Patterson
dig 62-63
midden
Playa
Grande
300.350 AD

MOSOY
Barrett
(1969)

21 pieces

C C C
C C
C C
C C C
C C
C C
C C
C C
C C
C C
C C

w

C C
C C
C C
C C C

C C
C C

C C
C C
C C C
C C

C C

Co C

11 X 11
14 X 11
13 X 9
16 X 12
t3 X 14
S X 12
13 X 9
16 x 13
13 X 9
II X 12
II x 7
10 X 4

14 X 10
14 X 6
19 X 10
14 X 10

11 x
t7 X tA

15 X 13
14 x 14
17 x 15
8 X 10

S S S.Z

5 5
5 Z S.Z

5
5 5
S
S S

2
5

S.Z Z.S
Z.S
5 5

S S 5.Z
(3 DIY)

S 5

5 S Z.S
(3 Ply)

Z S
S S

S 5
S S

.5.75

.4 -1.1

.3-.5

.7-.8

.5

.45-.65

.5-.7
4

.45-.5
1-1.8

.4

.5

.25-.4

.3-.0

.4-.6

.34-.9

.4-.6

.3-.5

.3-.4

.5

plain weave
plain weave
Plain weave
plain weave
plain weave
plain weave
plain weave
plain weave
plain weave
plain weave
plain weave
plain weave

plain weave
plain weave
plain weave
plain weave

plain weave
plain weave

plain weave
plain weave
plain weave
plain weave

Patv:rson
dig 62.63
midden
Playa
Grande
400-450 AO

twined

S.Z 2.5(11)
S(10)

twined

Crawford
(1916)

IC C 1 2 DIY 2 DIY 1 (warp
I 1 I stripe

O'Neale. L.
(1954)

i3 pieces

C C
brown
tan
pinks

7 -9

7-12

Z(1) 2(3)
5(7) 5(2)

Z.5(111 2.5(8)

plain weave

Canning
1961

Tank Site
c. 2500 BC

Yacht Club
C. (400 BC

willey dig
1941

midden
C. 2000.-
1400 BC



SOURCE COLOR W
FIBER
F 0

SURVEY OF

COUNT
cm

imam ANCON WOVEN

YARN DESIGN
0

TEXTILES

DIAMETER

vanStan natural C C 15 X 13 5 Z:S.Z .51-.79
(1971) natural C C 16 X 15 S .39

natural C C C 21 X 16 S S Z.S .39-.53
natural C C 21 X 17 S Z .32-.39
natural C C 21 X 11 S S:Z:Z.S .39-.53
natural C C 24 X 13 S S :Z.S .39

C C C 13 X S S.S S.S Z.S .51
brown C C 21 X 10 Z.S Z.S .51

C C 19 X t2 Z.S Z.S .53
19 X 9 Z.S:S.S .39

blue.
brown.
natural

C C C S:Z.S Z.S .39-.53

C C C 24 X 15 Z.S Z.S Z.S .53
C C 21 X 17 S .32

blue.
brown,
natural

C C 35 X 7 Z.S .39

black,
natural

3 X 12 Z:S.Z Z.S .79-1.59

brown 18 X 11 Z.S Z.S .51
20 X 11 Z.S Z.S

brown.
white

40 X 13 Z.S Z.S .39

blue.
brown.
natural

22 X 37 Z.S Z.S .53

museum of
Fine Arts.
Boston
mF4.10.267
900-1476 40

MFA 24.276

brown.
white

red.
green.
blue.
white.
black.
gold.
pink

red.

w

C

w

w

26 X 24 Z.S Z.S .39

(900-1476 AD) Yellow.
purple.
black

MFA 24.277
(900-1476 AO)

Pink

red.
Yellow.
purple.
black.
pink

C w

Stothert C C
(1978) I

I

vanStan 'white Iw w
(1966) 'brown

- Continued

STRUCTURE MOTIF

Plain weave
plain weave
plain weave
plain weave
Plain weave
plain weave
plain weave
plain weave
plain weave

plaid

warp-faceed

warp-faced Stripe

tapestry

plain weave
doublecloth kissing

birds

warp-faced

gauze & cat
plain weave

215

COMMENTS

Smithsonian
acquired 1884

174104 A-0

Child mummy

tapestry men &
seabirds

tapestry

tapestry

interlock
saw-tooth
bands.
birds

geometric

(plain weave I stripe (mummy wrap
I I lc. 1476-9534 AD
I

idoublcloth (birds &
(cats in
(stepped
(design

O'Neale &
Clark (1956)

14-6340 C C 2 ply 2 ply gauze

Uhle dig
1904
Lowe
museum

*4-5883 14 X 6 plain weave
:16-971 4 X 22 basket weave
s16-972 IS X (3
116-973 22 X 17
st6-978 13 X 27
116-988 red.

blue.
black.
orange.
tan.
brown.
yellow

C C W 16 X 6 fret.
latchhook

s16-2117 9 X 6
116-2118 14 X II

06225a brown.
white

C C 19 X 10 plaid museo de
HISt0(13
National. Peru
1908
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FIBER

SURVEY OF

COUNT

KNOWN ANCON WOVEN

YARN DESIGN

TEXTILES - Continued

SOURCE COLOR W F 0 cm 0 DIAMETER STRUCTURE MOTIF COMMENTS

Reiss &Stubel necropolis
(1880-1887)

Plate 11.12.
13

Plate 14

white.
ochre

C C stripe

brown
white

C C

Plate 15

Plate 16

Plate 17

C C

white,
red,
yellow

W w

brown. C C
multi-
color

Plate 18

Plate 19

Plate 21

Plate 22

Plate 23.24.

red.
blue.
white

C c.w Stripe tunic
va sleeves

white.
black

C c stripe

stripe

brown.
multi-

C C birds

C C stripe
32

Plate 25

Plate 26

C C

brown W w
C C

Plate 27 C C
C C

Plate 28 C C
C C

Plate 35 (1) yellow.
red.
white

w w tapestry geometric tunic

(2) yellow.
red

w w Stripe.
geometric

tunIC

(3)

(4)

yellow.
green
yellow.
red

W w geometric

Stripe

tunic

tunic

Plate 36 (1)
(2)
(3)
(4)

(5)
(6)

black
brown
black
brown.
black
red
yellow.
black

W W

W W

W W

W W

W W

W w

stripe tunic
child tunic
child tunic

tunic
tunic

Plate 37 (1) red.
yellow

w C stripe tunic

(21

(3)

yellow.
black
red

C warp-face stripe tunic

141

(5)

brown.
yellow,
red

C W tapestry geommtric

tunic w/sleves

Plate 38 (1)
(2)
(31

brown

brown

C C
C C
C C

stripe tunic
tunic w/sieeves
tunic

Plate 39 (1) brown C C bird.
stripe

tunic w/wooi
border

(2)

Plate 40 (1)
(2)

(3)
(4)

(5)

brown C C feather tunic

brown
brown,
blue
brown
white.
brown.
yellow

W w
C C

W W

C C

C C

tunic
tunic

tie-dye tunic
tunic

leather tunic
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SOURCE COLOR
FIBER

w F o

SURVEY OF

COUNT
cm

KNOWN ANCON WOVEN

YARN DESIGN
0

TEXTILES -

DIAMETER

Continued

STRUCTURE MOTIF COMMENTS

Reiss &Stubel
(1880-1887)

Plate 41 (1)

(2)

(3)

brown,
red.
yellow
white,
brown
white

w w

C C

C C
(41

(5)

Plate 42 (1)
(2)

white.
yellow,
red
white.
brown

C C

stripe

embroidered

white C C
stripe

(3)

Plate 43 (1)

(2)

(3)

brown,
yellow

W geometric

yellow,
black.
red
yellow,
red

stripe,
bird
stripe

(4)

(5)
(6)
(7)

brown
white

C C

C C
W W tapestry

Plate 43a (I) red.
black
white

C C w geometric

(2)
(3)
(4)

(5)

(6)

brown
brown.
blue.
white.
green
blue.
white
brown,
green.
red.

yellow,
black.
white

C C

C C

C C

C C w

C C

hook

paired wefts

Plate 44 (1) C w tapestry hook triangle
(2) black w w loin-girdle
(31 red w C loin-girdle
(41
(5) yellow

red

Agave
stripe

(6) black.
red
violet

hair
wool

Stripe

Plate 45.46 red.
green.

C human

Yellow.
blue.
black

Plate 47 black.
red

W w tapestry geometric)

Plate 48 yellow
red.
green.
blue

W w tapestry geometriclneck cut

Plate 49 yellow,
white.
black

tapestry human
dog
bird 1

Plate 50 red tapestry human
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SOURCE COLOR
FIBER

W F 0

SURVEY Of

COUNT
cm

KNOWN ANCON WOVEN

YARN DESIGN
0

TEXTILES -

DIAMETER

continued

STRUCTURE MOTIF COMMENTS

Reiss&Stubel
(1860-1887)

Plate 51 (I) blue.
green,
black.
white.
red,
yellow

w w human

(2) green. human
Yellow,
red

Plate 52 (I) green.
red.
yellow

w w tapestry pictorial

(2) black w w tapestry human/bir

Plate 53 (I) green.
yellow.
red.
black

w w tapestry human

(2) red.
black.
yellow

w w tapestry bird

(3) w w tapestry human

Plate 53a (I) W w tapestry geometric
(2) W w tapestry animal

W W tapestry bird

Plate 54 II) red.
yellow.
white

w tapestry geometric

(2) W W tapestry geometric
(1) W W tapestry geometric
14) w W tapestry geometric

Plate 55 III grey.
black

W w tapestry geometric
birds

(2) yellow
brown.
black

w w tapestry geometric

(3) red,

Yellow,
black

w w tapestry geometric

Plate 55a (i) red.

yellow,
brown,
black

w w bird

(2) brown.
black

C w.0 fish

(3) yellow
red

w w fish

(4) black,
yellow

w w tapestry

(51 yellow,
black.
red

w w tapestry

(Al yellow,
red.
black

w w feline

Plate 56 (I) red,

yellow,
black

w w tapestry animal

(2) red w w tapestry feline
(3) w w tapestry bird

Plate 57 (I) Yellow
grey.
brown.
red

c c.w geometric

(2) brown.
green

w human
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SOURCE COLOR
FIBER

W F 0

SURVEY OF

COUNT
cm

KNOWN ANCON WOVEN

YARN DESIGN
F 0

TEXTILES -

DIAMETER

Continued

STRUCTURE MOTIF COMMENTS

Rei ss&Stubel
(1880-1887)

Plate 58 red.
yellow.
brown

C C.w feline/
bird

Plate 59 (1) yellow,
red

C c,w animal

(2)

Plate 59a (1)
(2)

yellow.
red

w w bird

yellow.
brown

C C
C C,w

geometric

(3) brown C C geometric
(4) brown.

white.
red,
yellow

C C.w bird

Plate 72 (1)

(2)

(3)

black.
white
brown.
white,
blue

C C

wave

pouch

Pouch

pouch
(4)

(5)

(6)

Plate 73 (I)

brown.
white
gray.
white
red.
white

C C animal Pouch

w bag
(2)
(3)

(4)

w w
w w
w w

stripe bag
bag
bag

(5) tapestry human bag
(6) yellow.

black
w w bag

(7) yellow,
black

w w bag

(8)

(9)

yellow,
brown

animal

animal

bag

bag
(10) w w bird bag
(11)
(12)
1131
(14)

tapestry

tapestry

bird
animal
geometric

bag
bag
bag

Plate 74 (I) tapestry bird bag
(2) yellow tapestry human bag
(3)
(4)
(5)

C C
C C
C C

tapestry bag
bag
bag

(61 C C.W geometric bag
(7) C C geometric bag
18) C C stripe bag
(9) C C stripe bag
(0) white C C bag
(ii) C C human bag

Plate 74a (1) brown.
yellow.
black

w C bag

(3) red,
brown.
white

C w bag

(5) brown.
white

C C animal bag

2Z2i2C....2.2.23"37,..X.si..2322322.3232X4X23. XXXXXXXX .
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Data Sheet for Textile Analysis
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Appendix B

DATA SHEET FOR TEXTILE ANALYSIS

Catalog Number:
Dimensions:

(Count / 'Ply /'I1 Diameter
1

Color 1 MunselliFiberiI 1cm ISpiniTwistiRuler OGP

Warp

Weft

Other

Selvages: Completeness:

Structure: Motif:

Comments
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APPENDIX C

Condensed Data for AIM Collection
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Appendix

CAT NO.

C

STRUCTURE
COUNT/cm
W F

FIBER
W F 0

CONDENSED DATA

YARN DESIGN
W f 0

FOR AIM COLLECTION

TPC
DIAMETER (NM)
OGP RULER COLOR mUNSELL MOT IF

1948:2:1 WEFT FACE 18 C S 28 .390 .5 GOLD 7.SYR 5/8 INTERLOCKED
7.5 Cm PLAIN WEAVE; 3- 56 z-s 9 .589 .5 RED SR 3/6 STYLIZED
(3") COLOR CORP WEFT 15 .170 .25 GOLD 2.SY 6/6 FELINE
X TAPESTRY 48 4 .335 .75 BUFF 2.5Y 5/4

49.5 cm 40 C Z 50 1.051 WHITE MYR 8/6
(19 1/8") 50 C Z -S 5

.75

.5 BLACK SYR 2/1
?.. z-s 3 .624 .75 RED SR 3/8

C Z 30 .5 BLACK SVR 2/1
?.. 15 .599 .5 BROWN 1OR 2/2
?.. C S 20 .5 BROWN 10YR 5/65 z-s 10 .5 BROWN 2.5YR 6/4

W Z 10 .5 LT COLD 2.5Y 8.5/6
6 groups
2 wefts/shot

2.

1948:2:2 WARP-FACED 44 w S 25 .490 .5 RED 7.SR 4/6 STRIPES
a.b PLAIN WEAVE 23 W Z-5 10 .5 GREEN 5GY 5/2

40 W Z-S 8 .5 BROWN 2.5YR 3/2
20.6 cm 36 C S 20 .536 .5 MED GOLD 10YR 5/8
(8 1/8") 27 W Z-S 8 .5 BLACK 108 2/1

X 40 W S 20 .5 WHITE 2.SY 8/4
6.6 Cm 40 W S 20 LT GLD/BR 10YR 5/4(25/8") 40 w z-s 10

.5

.5 BLUE /CR 7.50, 5/2
to c Z-S 12 .430 .5 GOLD 10YR 5/6

3.

1948:2:3 TWO -COLOR 20 C Z-S 9 .789 .5 BROWN SVR 3/4 GEOMETRIC
29 om COMP WARP 20 C Z-S .439 .5 ORANGE SYR 6/6 BANDS

(11 1/2") 20 w Z-S 4 .812 1 RED 7.SRP 4/12
X

9.8 cm
20

4
W

C
Z-S

Z-S
4 .909

.789
.75
.5

YELLOW
BROWN

5Y 8/4
SYR 3/4

(3 7/8")
CORDS C Z-S S .75 WHITE 9/0

(5 2-PLY

4.
1948:2:4 WARP FACE 22 C Z-S 6 .563 .75 BROWN 7.5YR 3/4 GEOMETRIC
19.5 cm PLAIN WEAVE: 22 C Z-5 8 .711 .75 BUFF 10YR 6/2 SAWS

(7 3/4") 2-COLOR COMP 22 C Z-S 5 .436 .75 TAN 10YR 8/4
X WARP 22 C Z-S 5 1.112 .75 GOLD 7.5YR 5/4

11 cm 4 C Z-S 5 1.143 1.5 DK COLD 7.5YR 4/4
(4 3/8")

5.

1948:2:5 6 C 2-5 7 .883 1 BROWN 7.5YR 6/4 FELINE
13 cm PLAIN WEAVE 6 C Z-S 5 .820 1 WHITE 2.5Y 9/2

(5 1/8") DOUBLE CLOTH 5 C Z-S 7 .972 1 BROWN 7.SYR 6/4
X 5 C Z-S 5 1 WHITE 2.5V 9/2

22.5 cm
(8 7/8")

6.
1948:2:6 SINGLE INTER- 8 C Z-S 8 .292 .5 GOLD 7.SYR 4/6 STYLIZED
12.5 cm LOCKED TAP; 40 z -S 5 .792 .75 GREEN 2.5GY 3/4 FISH
(4 7/8") SIMPLE LOOP- 32 W z -S 3 .408 .5 BLUE 2.58G 2/4

X ING ATTACHED 32 W z -S 3 .505 .5 GOLD 7.SYR 4/6
35 cm 28 W Z-S 3 I BROWN IOR 2/2
(13 3/4")
LOOP CORD C Z-S 7 .596 .5 WHITE 10YR 5/4

7.

1948:2:7 SLIT TAPESTRY; 6 C S-Z 7 .75 WHITE 2.5Y 6/4 BIRD MOTIF
WRAPPED WARPS: 24 W 4 .665 1 GOLD 10YR 6/8 WITHIN

35 Cm TWINING 44 7 .870 .5 RED 7.SR 4/6 STEPPED
(12") 24 W z -S 5 1.185 1 BUFF SYR 5/2 DIAMONDS

X 28 Z-5 5 WHITE 2.5Y 9/4
12.1 cm 28 W z -S 5

.5
.5 PURPLE 2.5R 5/2

(5 7/8") 32 z -S 10 .5 BROWN 5YR 2/1
TWINING W Z-S 5 1 RED 1ORP 3/8
TWINING Z-S 3 1.005 1.5 DK BROW SVR 2/1

8.

1948:2:8 PLAIN WEAVE; 19 C S 7 .271 .5 WHITE 10YR 7/4 FELINE IN
PLAIN WEAVE VAR 11 C 16 .533 .5 WHITE 10YR 7/4 BANDS

SUPP WEFT IATION: SUPP 39 z -S 2 .5 BLUE 58 4/4
15.5 cm SLIT TAPESTRY 39 W Z-S 2 GREEN 5GY 4/2

(6 1/8") 39 W z -S 2
.5

1 GOLD 2.5Y 8/8
39 W z -S 2 .5 RED SR 3/8

21.8 cm 39 Z-S 2 .5 BLACK IOYR 2/1
(8 1/2") 39 Z-5 2 1 MAROON 7.5 R 2/4

9.

1948:2:9 WARP FACE 26 z -S 5 .490 .5 RED 5R 3/10 GEOMETRIC
83 cm PLAIN WEAVE: 26 W z -S 5 .955 1 PIN( 7.5R 7/4 BAND
(32 3/4") 2-COLOR COMP 26 W Z-S 6 .939 BROWN 7.5YR 2/4

X WARP WEAVE 26 W Z-S 4 .513
.5

.75 GOLD 10YR 7/6
3.5 Cm 7 C Z-S 8 .500 I GOLD I0YR 7/6
(1 3/8")
THREAD C Z-S .5 WHITE 9/0



224

CONDENSED DATA FOR AIM COLLECTION (Cont.)

CAT NO. STRUCTURE
COUNT/cm
W F

FIBERWFO YARN DESIGN
W FO TPC

DIAMETER (mm)
OGP RULER COLOR MUNSELL MOTIF

10.

1948:2:10 WARP FACE 30 Z-S 7 .s GOLD IOYR 6/8 INTERLOCKED
56 cm PLAIN WEAVE; 30 W Z .s RED 56 3/8 BIRD
(22") ECCENTRIC TAP; 30 W Z 5 .5 DK PURPLE SR 3/1

X TUBE WEAVE 7 C Z-S 5 .5 BROWN 7.SYR 4/4
11 cm

(4 3/8")
ECCENTRIC Z -S 1 BLACK 7.5BG 2/2
TAPESTRY z-s 3 .721 1 BROWN 10V1 3/2

z-s 3 .934 1 GOLD 10YR 6/8
z-s 4 .462 .75 RED 5R 3/8
Z -S 4 .607 .75 DK RED 2.5R 2/2
z-s 2 .75 GRAY 7.586 2/2

WHITE 2.5V 9/2

11.

1948:2:11 SINGLE INTER- 9 C Z-S 10 .645 .5 GOLD 7.5YR 5/6 GEOMETRIC
9 CM LOCKED TAPESTRY 54 Z-S 5 .568 .5 RED 7.SR 4/6 STEPPED
(3 1/2") 54 W S 20 .469 .5 GOLD 10YR 5/4 DIAMOND

X 54 10 .317 .5 BROWN 5YR 2/1
20.6 cm
(8 1/6")

12.
1946:2:12 INTERLOCKED 36 14 .393 .5 RED SR 3/6 LLAMA
1948:2:13 TAPESTRY 40 10 .401 .5 RED SR 3/6
1946:2:14 40 W Z-S .75 YELLOW IOYR 5/8
6.5 cm 40 10 .5 GREEN 7.5GY 3/2
(2 1/2")

X
7.7 cm
(3")

6 bundle

13.

1946:2:15 PLAIN WEAVE 21 C Z-S 4 .5 BLUE 58 5/4 ZIG ZAG BANDS
24 cm W/ SUPP WARP 21 C Z-S 4 1.023 1 BROWN 2.5YR 3/4 W/ INTERLOCKED
(9 1/2") 4 C Z-S 4 .543 1 BROWN 2.5VR 3/4 BIRDS

X
24.5 cm
(9 3/4")

14.

1948:2:16 DOUBLE CLOTH 32 C Z-S 20 .5 GOLD 7.5YR 4/6 ALERNAT
19.6 cm WEAVE 32 C Z-S 15 .5 BLACK SGY 2/7 LLAMAS IN

(7 3/4") 16 C Z-S 10 .236 .5 GOLD 7.SYR 4/6 BANDS &
X 16 C Z-S 10 .246 .5 BLACK SGY 2/7 HUMANS IN

36.7 cm BANDS
(15 1/4")

15.

1948:2:17 DISCONTINUOUS 30 W z -S 10 .927 .5 DK GREEN 5Y 3/4
WARP: WARP- 30 Z-S 10 .762 .5 RED SR 3/6
FACED WEAVE: 30 w S-S 5 .424 .5 LT GOLD IOYR 9/4

61 cm 2-COLOR COMP. 30 S-S a .630 .5 BLUE 2.SBG 2/4 MOONS
(24") WARP WEAVE; 30 S-S 10 .502 .5 OK GOLD 5YR 5/10 (EYES)

5-STRAND CORD 6 Z-S 5 .530 .75 BROWN SYR 3/6
43.5 cm TWISTED TRIM
(17 1/6")
TRIM/CORD W Z-S 2 ORANGE 8.75R 5/12

Z-S 2 LT GREEN 2.SGY 5/4
THREAD W Z-S WHITE 0/9

16.

1948:2:18 DOUBLE CLOTH 14 C Z-S 10 .462 .5 BROWN 7.5YR 4/4 BIRD/FELINE
47.5 cm WOVEN 14 C Z-S 13 .927 .5 BEIGE 2.5Y 7/4 IN ZIG
(I6 3/4") 12 C Z-S 10 .5 BROWN 7.5YR 4/4 ZAG BANDS

X 12 C Z-S 9 .5 BEIGE 2.5Y 7/4
37 cm
(14 1/2")
STITCHING C Z-S 3 BEIGE/BR

17.

1946:2:19 PLAIN WEAVE 13 C Z-S 4 .659 1 BLUE 106 3/2 ZIG ZAG BANDS
39 cm WITH SUPP. 13 C Z-S 5 .434 .5 WHITE 2.5Y 9/2 W/ INTERLOCKED
(15 3/8") WARP 8 C Z-S 4 1 BLUE 106 3/2 BIRDS

X
26 Cm

(10 1/4")

16.
1946:2:20 WARP-FACE PLAIN 14 z -S 2 .741 1.5 BRICK 7.5R 3/6 FELINE
48 CM WEAVE W/ WARP 14 2 -S 2 1.602 1.5 ORANGE 3.75YR 5/12
(18 7/8") SUBSTITUTION: 14 Z-S 2 1.564 1.5 GOLD 10YR 6/8

X OCCAS TWINED 14 Z-S 2 1.056 1.5 BLACK 106 2/1
2.6 cm WARPS & DIVER- 14 z -S 2 .835 1.5 GRAY 5PB 4/1

(1 I/8") TED WARPS 4 z -S 2 1.5 BRICK 7.SR 3/6
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CONDENSED DATA FOR AIM COLLECTION (Cont.)

CAT P. STRUCTURE
COUNT/cm
W F

FIBER
W F 0

YARN DESIGN
W F 0 TPC

DIAMETER (mm)
OGP RULER COLOR MUNSELL MOTIF

19.

1948:2:21 5 -COLOR 5 C Z -S 8 .810 1 BROWN 2.5YR 3/4 BIRDS IN
8.4 cm COMP WEFT 16 w Z-S 2 1.176 1.5 RED 2.5R 3/8 DIAGONAL
(3 1/4") 40 W Z-S 5 .650 .75 ORANGE 7.SVR 6/10 BANDS

X 20 W Z-S 4 .706 1.5 YELLOW 2.5V 8/6
49 cm 20 W Z-S 3 1.046 1.5 PURPLE 5PB 2/1
(19 1/4") 40 C S 40 .302 .25 WHITE 2.5V 8/4

20.
1948:2:23 2-COLOR 12 W Z-S 3 2 BROWN 7.5YR 5/8 MOON
40 CM COMP WARP W BROWN 2.5YR 2/4 OR
(15 3/4") WHITE 2.5Y 8/4 EYES

X 1 S-Z 20 BROWN 7.SVR 5/8
IS cm BROWN 2.5YR 2/4
(6") WHITE 2.5Y 8/4

21.
1948:2:24 WARP-FACE 18 z -S 6 .568 .5 BROWN 5YR 3/4 GEOMETRIC
56.7 CM PLAIN WEAVE; 18 Z-S 6 .5 BLUE 108 2/4
(22 3/8") SUP WARP 8, 18 z -S 4 1.272 1.5 RED IORP 4/10

X WEFT 18 Z-S 10 .332 .5 WHITE 9/0
12.5 cm 4 Z-S 6 .5 BROWN 5YR 3/4
(5") 4 Z-S 4 1.5 RED IORP 4/10

THREAD C S-Z WHITE 9/0

22.
1948:2:25 PLAIN WEAVE W/ 26 S 30 .246 .25 BLACK 108 2/1 GEOMETRIC
69 cm SUP WARP 25 S 20 .25 BLACK 108 2/1
(27") WEFT WRAP:
X VERT. LOOP

59.5 cm EMBROID.
(22")

EMBROID. Z-S 2 RED IORP 5/8
Z-S 10 GOLD 2.5Y 8/6
Z-S 4 1 ORANGE 7.5YR 6/10

W z -S 8

1

PURPLE 7.5P 2/2
SUP. WARP C ?.Z .441 .25 BLACK 1011 2/1

23.
1948:3:1 WARP-FACE 10 W Z-S 3 1.485 2 BROWN 2.5YR 3/6 HUMAN
14.5 cm PLAIN WEAVE 4 W z -S 3 2 BROWN 2.SYR 3/6

(5 3/4") WITH EMBROID.
X

5 cm
(2")

(AMID Z-S 3 2 BROWN 2.SYR 3/6
Z-S 3 GOLD I0YR 5/6

W Z-S 5 .75 BLACK IOYR 2/1

24.
1948:3:2 SLIT TAPESTRY; 7 C Z-S a .457 .75 WHITE 2.5Y 8/4 GEOMETRIC
24.4 cm PLAIN WEAVE W/ 24 30 .309 .25 DK GOLD 1OYR 5/6

(9 5/8") FRINGE 68 Z-S 5 .594 .5 PINK IOR 6/6
X 35 Z-S S .708 I BROWN SVR 2/4

4.5 cm 28 W Z-S 3 .800 1 BLACK I0yR 2/1
(1 1/4") 28 W 10 .5 LT GOLD 10YR 7/6
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A Hewlett-Packard Vectra E5/12 was used to produce the

printed material and drawings for this research document.

The word processor program, Executive MemoMaker, by

Hewlett-Packard Corporation (1987), was utilized for the

largest portion of the text. Drawing Gallery (Marcus et

al., 1987) provided the software to produce the many figures

of motifs and charts. The Lotus 1-2-3 spread sheet format

(Lotus Development Corp., 1988) enabled this researcher to

coordinate and present research data in a logical, easily

formatted manner. Executive MemoMaker, Drawing Gallery and

Lotus 1-2-3 could be merged and stored together. Printing

on the Hewlett-Packard Laser Jet Printer could then be

accomplished in a single step for the text and graphics.
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Specimen
ID Number

Nelms
Structure

Thread
Count

Fiber
Content

Direction
of Spin Ply

Twist per
Centimeter

Diameter
of Yarn Color Motif Total

1 1/12 7/3 3/8 1/11 3/5 4/5 1/17 2/18 4/10 4.85

2 2/12 14/3 2/8 1/11 2/5 17/5 5/17 2/18 1/10 9.48

3 5/12 14/3 1/8 12/11 14/5 17/5 1/17 1/18 7/10 13.31

4 5/12 14/3 7/8 12/11 14/5 17/5 1/17 2/18 7/10 14.12

5 3/12 3/3 7/8 12/11 14/5 17/5 1/17 3/18 4/10 10.04

6 4/12 7/3 4/5 12/11 14/5 17/5 2/17 1/18 1/10 10.73

7 4/12 7/3 4/5 1/11 4/5 4/5 1/17 2/18 5/10 5.53

8 2/12 14/3 2/8 2/11 3/5 4/5 2/17 2/18 4/10 7.42

9 5/12 14/3 2/8 12/11 14/5 17/5 3/17 2/18 7/10 13.61

10 1/12 14/3 1/5 1/11 2/5 1/5 5/17 1/18 5/10 6.42

11 4/12 7/3 4/8 2/11 4/5 17/5 5/17 2/18 7/10 8.65

12 4/12 7/3 5/5 2/11 3/5 17/5 1/17 1/18 1/10 7.69

13 2/12 14/3 7/5 12/11 14/5 17/5 3/17 1/18 5/10 13.73

14 3/12 14/3 7/8 12/11 14/5 17/5 5/17 1/18 1/10 13.53

15 5/12 14/3 5/8 1/11 14/5 17/5 1/17 1/15 2/10 12.31

16 3/12 3/3 7/8 12/11 14/5 17/5 5/17 3/18 1/10 9.98

17 2/12 14/3 7/8 12/11 14/5 17/5 3/17 1/18 5/10 13.78

18 1/12 14/3 5/8 12/11 14/5 1/5 1/17 1/18 4/10 9.98

19 1/12 7/3 3/8 2/11 4/5 4/5 1/17 1/18 5/10 5.19

20 5/12 14/3 5/5 1/11 14/5 1/5 1/17 3/18 2/10 9.22

21 1/12 14/3 1/5 12/11 14/5 17/5 1/17 1/18 7/10 12.98

22 1/12 3/3 7/8 1/11 1/5 17/5 1/17 1/18 7/10 6.46

23 2/12 14/3 5/8 12/11 14/5 17/5 1/17 2/18 1/10 13.02

24 2/12 7/3 4/8 1/11 4/5 17/5 1/17 1/18 7/10 8.11

Note, Total is equal to the Cumulative Specimen Score.




