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The Fire, Pruning, and Coppice Management of
Temperate Ecosystems for Basketry Material by

California Indian Tribes

M. Kat A nderson 1

Straigh t growth forms of wild shrubs and trees unaffected by insects, diseases,
or accumulated dead material have been valued cross-culturally for millennia
for use in basketry, yet these growth forms do not occur readily in nature
without disturbance. Califo rnia data are presented that demonstrate how ® re
and pruning were ancient horticultural techniques that were utilized by Native
American s in various temperate ecosystems to shape ecosystem structure,
reduce the occurrence of insects and diseases, and activate speci® c develop-
mental stages in shrubs and trees for twined and coiled basketry. It is suggested
that the magnitude and exten t of burning applied to wild lands for basketry
and many other cultu ral purposes in most indigenous cultures in Califo rnia
have been drastically underestimated in the published literatu re. A method-
ological approach is outlined for unraveling past and present-day wild land
management for basketry materials in various temperate regions. Working
hypotheses to explain the ecological rationale for indigenous managem ent
at both the organ ismic and ecosystem ic level are proposed.
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INTRODUCTION

Wildlands were exploite d by hunte r-gathe rers of California for dyes,

foods, medicine s, cordage , basketry, and other plant-base d products. De-

tailed obse rvation and experimentation with the natural environme nt over
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many generations led to a profound native knowle dge of how natural

systems work and an unde rstanding of the basic reproductive biology of

plant populations crucial to subsistence economies. In particular, the devel-

opment of ® re as a vegetation manage ment tool enable d people to systemat-

ically alte r the natural environme nt on a long-te rm basis and on a massive

scale (Anderson, 1996a; Blackburn and Anderson, 1993; Denevan, 1992;

Lewis, 1993; Stewart, 1951, 1954) .

In addition to burning, horticultura l technique s that were employe d

to augment wild plant populations included irrigating (Lawton et al., 1993) ,

pruning (Barre tt and Gifford, 1933; Murphy, 1959) , sowing (Cornett, 1987,

p. 17; Drive r and Massey, 1957, p. 228) , tilling (Anderson and Rowney,

1998; Peri and Patte rson, 1979) , and weeding (Anderson, 1993a) . Thus, the

rise of agriculture in the southeastern part of the state can be viewed as

simply one component of comprehensive land manage ment systems and

traditional ecological knowle dge base s that were already in place in many

parts of California.

One of the most signi® cant reasons for the indige nous management

of wildlands in California was for the production of weaving material for

baske ts. The technology of baske try was central to daily living in each

household in every traditional socie ty. These containe rs were the single

most ubiquitous and essential possessions in every family. Work baskets

were utilize d several times every day by each woman. The shrubs and trees

selected for use were harvested for raw materials through repeated visits

over many years. However, in many instance s the wild plants gathe red by

indige nous culture s for baske try do not exhibit the prope r qualitie s to make

exce llent weaving material, and thus must be manage d in situ. Indige nous

people in California utilize d ® re and pruning, and in more recent times

coppicing (a severe form of pruning) as vegetation manage ment tools to

promote long, straight branche s for baske try material. In the absence of

manage ment, these plants will be large ly composed of old, brittle and

crooked branch growth Ð sometimes harboring insects and diseases Ð that

is use less for basketry materials.

Baske try was a highly deve loped craft, and many traditions are still

maintaine d (Anderson, 1996b; Dick et al., 1988; Heffner, 1984; Peri and

Patte rson, 1979) . There are several hundre d contemporary Native Ameri-

can weavers in California, comprising an active nonpro® t organization

called the California Indian Baske t Weavers Association (CIBA), some of

whom retain knowle dge of resource management technique s. The tradi-

tional ecological knowledge of contemporary weavers is unde rvalue d today

and could be utilized in the co-manage ment of traditional gathe ring sites

on public lands used speci® cally for the maintenance and enhancement of

culturally signi® cant plants and biological dive rsity.
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The manage ment of a dive rse array of shrub species for California

Indian baske try is presented as an example to demonstrate the sophistica-

tion and complexity of past resource manage ment systems that shaped the

ecology of temperate wildlands. I begin by outlining the reasons why many

of these horticultura l systems were overlooke d or ignore d by early anthro-

pologists, followed by a look at the speci® c shrub or tree qualitie s that

indige nous weavers manage d for in the wildland environment to insure

large quantitie s of suitable basketry material. I then identify a number of

research approache s that I and others have undertaken recently to re-

discove r these production systems, including participant observation and

ethnographic inte rviews, analysis of historic photographs , review of the

ethnographic lite rature , analysis of plant-base d museum artifacts, and ex-

amination of wild and managed plant populations in the ® e ld. Such method-

ological approache s are transferable across culture s, although they require

a knowle dge of both the natural environme nt (the plant species, the ir

archite ctures, and growing conditions) and the cultural environme nt (the

uses, manufacturing processes, and desirable characte ristics of the plants

in relation to the ir intended functions) . Additionally, possible hypothe ses

are presented to explain the ecological rationale for indigenous manage -

ment at the scale of both the organism and ecosystem. Finally, I explore

both the length of time and the geographic extent of vegetation manage ment

for baske try in California.

WHY BA SKETRY PRODUCTION SYSTEMS

WERE NOT INVESTIGA TED

Indige nous horticultural practices utilized for baske try have been

large ly overlooke d by anthropologis ts for several reasons. First, women’ s

role s in gathe ring and vegetation management have often been unde rvalue d

and unde rrecorded (Anderson, in press). During the postcontact period

(and undoubte dly during the prehistoric period as well) , wild plant gather-

ing for foods and baske try was a traditionally female responsibility in most

culture s, while hunting and ® shing were male activitie s (Green, 1992, p.

27; Murdock, 1967; Wallace , 1978) . Non-Indians who documented Indian

history were frequently male , and their consultants were usually men, re-

sulting in an incomple te and skewed picture of diffe rent culture s (Dahlbe rg,

1981; Green, 1992, p. 29; Welch, 1988, p. 43) . Second, anthropologis ts have

tended to study wild plant manage ment as it relates to food gathering

activitie s. Many archeologists have been preoccupie d with the process of

domestication and the origins of agriculture (Hurt, 1987; MacNeish, 1992;

Wills, 1988) , while neglecting the study of the manage ment of wildlands
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for other cultural purpose s and the ir associate d environmental impacts.

Finally, the approach to the study of baske try has been human-centered,

focusing on preparation, storage , and manufacturing methods, designs and

the ir signi® cance , and on the development of typologie s for the arrays

of baske ts in households and their accompanying functions (Cody, 1940;

Douglas, 1937; Hudson, 1893; Turnbaugh and Turnbaugh, 1986) . The habi-

tats from which baske try plants were gathered, appropriate environmental

conditions for optimal growth, physical prope rties of the plants, harve sting

and manage ment variable s, and ecological consequences of human in¯ u-

ences are factors that were rare ly studied. A more land-centered approach to

the study of baske try would involve the investigation of historic vegetation

change s on former archeological sites, the accompanying of contemporary

weavers into the ® e ld to obse rve and record the ir colle ction and manage -

ment strategie s and environme ntal site conditions, and the setting up of ® e ld

experiments to mimic these practice s and measure the growth response s of

the plants manipulate d.

In order for California archeologists, restoration ecologists, and land

manage rs to understand former indige nous impacts on various types of

landscape s, they must grasp the speci® cs of former indige nous baske try

production systems. According to Margare t Mathewson (personal commu-

nication, 1992) , at least 50% of the plant-base d material culture in California

was composed of plant parts used for baske try. An accurate assessment of

the particulars of baske try production systems will he lp unrave l to what

extent native peoples affected wildland environments.

MORPHOLOGICA L A ND PHYSIOLOGICA L PROPERTIES

OF SHRUBS ENCOURA GED THROUGH INDIGENOUS

RESOURCE MA NA GEMENT

California has hundreds of shrub and tree species, though only a small

subse t of the ¯ ora was and continue s to be used by many tribes for baske try.

Some of the major genera that had widespread use include : Cercis (redbud) ,

Ceanothus (wild lilac) , Corylus (haze lnut) , Rhus (sumac or sourbe rry),

and Salix (willow) (e.g., Elsasser, 1978; Merrill, 1923) . These genera have

widespread distributions, exhibit suitable characte ristics for baske try, and

readily regenerate after repeated human manage ment and harve st regimes.

Other less wide ly used genera include Cornus (dogwood) , Acer (maple ),

Quercus (oak) , and Prunus (western choke -cherry).

Most of the shrub and tree species selected for baske try by California

Indian tribe s have adaptive traits that enhance the ir survival and regenera-

tion after disturbance (Kauffman and Martin, 1990; Keeley and Zedler,
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1978; Philpot, 1980) . These species can reproduce vegetative ly in the form

of young shoots termed by plant morphologists as `̀ epicormic.’ ’ Epicormic

branche s are de ® ned as suppre ssed buds that remain buried in the peride rm

(the oute r protective tissue that replaces the epide rmis when it is destroyed

during secondary growth) of branche s and stems, and are activate d if the

existing branch or stem is injure d, cut, or burned (Zimmerman and Brown,

1971, p. 35) . Such shoots are also known as ``suckers’ ’ or `̀ sprouts,’ ’ terms

that refer to the vigorous growth that is characterized by both an upsurge of

vertical deve lopment and retardation of late ral branching. These specialized

growth forms do not occur readily in nature in the absence of perturbations

(e.g., ¯ ooding, ® re , herbivory) . These shoots also tend to exhibit juvenile

characteristics and ¯ owering is generally absent until the shoots have

reached a certain stage of maturity.

In addition to taking advantage of natural ® res and other chance

disturbance s, Native Americans set ® res in de limited areas and pruned

plants to augment the production of young, straight shoots to meet the ir

cultural needs (Anderson, 1993a; Farmer, 1993; Potts, 1977; Thompson,

1991) . Baske tmakers adhe red to the strict practice of using only young

( ® rst-, second-, or third-ye ar) growth for making baske ts. Thus, patches in

coastal sage scrub, chaparral, oak woodlands, or mixed conifer forests that

had not recently been burned or pruned, yie lded few `̀ usable ’ ’ shoots for

this indigenous industry.

A lthough most native baske tweavers today do not explain wood prop-

erties in a Western scienti® c sense, they have a sophisticate d unde rstanding

of the relationship between environmental conditions, physical distur-

bances, and the physiology and morphology of resulting shrub growth

(Anderson, 1993a) . Plant characte ristics that are of critical importance to

the making of a well-crafted baske t include : ¯ exibility, straightne ss, no

lateral branching, bark color, no bark blemishes, diameter, and length.

These characteristics were (and continue to be) important for both twined

and coiled basketry, and were key parameters when conside ring the quality

of both whole shoots used in the foundations (warp) and split shoots used

for sewing strands (weft) of diffe rent type s of baske ts (Figs. 1 and 2)

(Anderson, 1991, 1996a) . These parame ters are explaine d in more detail

below.

Flexib ility

In twined baske try, split branche s are used like a sewing thread and

as they are pulled back and forth through a stationary medium, they must

exhibit extreme pliancy. In coiled baske tmaking, whole shoots or branches
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Fig. 1. Contrasting plant architectures of wild vs. managed redbud (Cercis occidental is) (read
from top to bottom).

are bent in an arc around and around a central core and must exhibit both

elastic prope rties and tensile strength. Older growth is frequently too brittle ,

and even with soaking will snap when bent (Anderson, 1993a) . Young

growth, however, can be subje cted to tension and will not break unde r

stress. This prope rty is found in the leader branche s of some types of

saplings, but given the sheer quantity of branche s needed for completing

one baske t, it is more probable that epicormic branches were obtained from

pruned or burned areas. Northwestern California weavers have commented

that the ® tness of basketry material, including its pliancy, was enhanced

through controlled burning (Mende lsohn, 1983) .

Straigh tness

Straight branche s are highly desirable to weavers because they split

more easily and evenly, and made stronge r, more uniform baske ts (Ander-

son, 1993a) . Mature shrubs and trees often exhibit dense canopie s, and as

individual branche s grow through this maze of branche s toward the light,

they bend and twist in crooked patte rns. An epicormic branch, on the other
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Fig. 2. Contrasting plant architectures of wild vs. manage d sourberry (Rhus trilobata) (read
from top to bottom).

hand, within the ® rst 1 ± 2 years after a disturbance that removes the canopy,

rapidly elongate s upward into open space and usually grows straight. As

the branch ages, it grows late ral branche s, and displays a more crooked ar-

chitecture .

Bark Colo r

Special designs are added to baske ts, and these patte rns are sometimes

distinguishe d by using plant material that has a special color. This color is

called an anthocyanin, which is a kind of pigment, and it may be only

present in the epide rmis of very young shrub growth (Kozlowski, 1971) . A

good example is the color that occurs in the young branche s of redbud

(Cercis occidentalis), a widespread shrub in California that is utilized by

numerous tribe s for wine -red designs. Young redbud branche s exhibit a

striking red color, but as they grow and age, the wine -red epide rmal tissue

is replaced with true bark which is gray (Anderson, 1991) . Thus, weavers

speci® cally selected young redbud growth for its red pigment.
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A bsence of Bark Blemishes

Whole shoots of sourbe rry, haze lnut, redbud, etc., sometimes were

(and continue to be) selected for basketry material with the bark left intact.

Branche s were chosen that had little or no damage by insects or diseases

or other bark blemishes. In olde r growth, as the bark increases in diameter,

tange ntial stresses can occur, resulting in longitudinal cracking or ® ssuring

of the dead outer bark. Older bark may also have patche s of lichens or

mosses growing on it. A ll of these factors can render olde r branche s unus-

able for baske try.

Length

The length of a branch was an extremely important characte ristic in

the selection of baske try material, and is still highly value d today, since

longe r branche s mean less work for the weaver. Splitting a few long shoots

into sewing strands (weft) for baskets in one continuous motion was easie r

than splitting many short shoots. In addition, using longe r shoots meant

that the weaver had to add new sewing strands to the basket less frequently;

the less often new material was added, the neater the appearance of the

baske t. In the manufacture of cooking and other watertight baskets, having

to add new material less frequently probably helped maintain the baske t’ s

impermeability. There is a break in the continuity and tightne ss of stitches

where new material is added, thus increasing the chance of leakage . The

new spring growing ends of certain wild plants could be used as baske try

material but, according to contemporary weavers, is large ly unde sirable

due to the branches’ short length (often unde r 30 cm when measured from

the ® rst late ral branche s to the tip of the growing ends) and inaccessibility,

since they occur at the tops of large shrubs (Anderson, 1993a) . On the

other hand, ® rst-year growth after coppicing or burning arise s from sup-

pressed buds along each bole of the shrub and is long (up to 2 m) and

within easy reach.

Diam eter

The sizing of baske try material is a very important step in the prepara-

tion process. Whole branche s that form the foundation of a one -, two-, or

three-rod basket must be uniform in diame ter, or the baske t will bulge

where the foundation material is too thick, and sag where the foundation

material is too thin. Such irregularitie s would cause a baske t to be lopside d,
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and would affect its impermeability. Twined baske ts that exhibit a ® ne

`̀ lattice -like ’ ’ appearance also need shoots of uniform size . A previously

pruned or burned shrub may contain several hundre d straight shoots Ð of

different diame ters Ð only some of which would be suitable for a basket of

a particular size. Gift, ceremonial, and feast baske ts demand some of the

most exacting standards, such as evenness of stitch. Split branche s that

become the sewing strands or weft of a baske t are trimmed to get many

even sewing strands of similar width, but there is less trimming if all of the

branche s that will become sewing strands for a basket are initially of the

same size . Delibe rate burning or pruning cause plants to generate many

shoots of varying sizes, allowing for a much greater selection of usable

shoots of the right size .

A bsence of Lateral Branching

First- or second-year growth of such species as willow (Salix exigua),

deerbrush (Ceanothus integerrim us), or maple (Acer macrophyllum ) con-

tains few or no lateral branche s. Side branche s growing off the main stem

were (and continue to be) unde sirable to weavers because they made it

harde r to split the material and scrape the fresh bark off, and the shoots

would also dry crooked (Anderson, 1993a) . The juncture of a lateral branch

to a main stem is the region that harbors the densest wood; the cells in

this region are relative ly short and small in dimension (Panshin and Zeeuw,

1980) . Even if Native Americans were to cut off the lateral branches and

sand down the stubs ¯ ush with the main stem, there is extremely dense

wood at the crotch, making the shoot asymmetrical in weight (Richard

Dodd, personal communication, Department of Environmental Science ,

Policy and Manage ment, Unive rsity of California, Berke ley, 1992) and

causing the weaver proble ms. Lateral branch scars would form weak spots in

a baske t (McMinn, 1939) because the wood in the area where the branching

occurred would be denser than the surrounding wood. When the baske try

material was seasoned by storage , the coils of split shoots and bundle s of

rods with late rals removed would experience diffe rential shrinkage (Pans-

hin and Zeeuw, 1980) . Such change s could have an important in¯ uence on

how crookedly a material dried, whether it split while drying, and how elastic

it was when stretched (Richard Dodd, personal communication, 1992) .

The selection of young shrub growth for baske try material, taking into

account the above characteristics, undoubte dly vastly improved the utility

of a baske t Ð increasing the containe r’ s endurance , water-holding capacity,

and tightne ss of weave for maneuvering small particle s (e .g., when sifting

acorn ¯ our or carrying tiny seeds). Se lection of young growth that was free
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of the effects of diseases, lichens, or insects, was also essential for consistent

strength and preservation of the material. Furthe rmore , baske ts made with

uniform shrub shoots could be made into balanced, symmetrical shapes

that rested more square ly on ¯ at surfaces. Young growth, with all of its

inhe rent properties, also increased the number of shapes possible for bas-

kets, in turn, enabling an ever more diverse array of functions to be devel-

oped for basketry.

A METHODOLOGICA L A PPROA CH FOR RECONSTRUCTING

THE FORMER MA NA GEMENT OF SHRUBS FOR

BA SKETRY MA TERIA LS

Indige nous landscape manage ment practice s and the alterations in

vegetation that result from them often leave little material evidence to be

uncove red by archeologists. Therefore, researchers have to rely on other

source s of information in order to reconstruct former indige nous interac-

tions with and potential effects on the biota, such as archival records,

experimental plant manipulation s, ® re scar data, polle n studie s, and opal

phytolith studie s (Anderson, 1994; Crumley, 1994; Pearsall, 1989) . A recent

focus of ethnobiology, and one which promise s new insights into environ-

mental reconstruction and contemporary human ± environme nt relation-

ships, is the study of wildland management technique s and their potential

ecological impacts on vegetation. Accurate reconstructions of inte ractions

between native people and the natural environment require the use of

dive rse source s that allow an independent cross-checking of conclusions

(Crumley, 1994) . Four methods are described below that were used to

unrave l former indige nous technique s employe d in the management of

individual shrubs and habitats for baske try in California. Fire manage ment

and pruning strategie s for diffe rent plant species were documented through

reviews of historic lite rature and early photographs , study of museum arti-

facts, ecological ® eld observations of `̀ wild’ ’ plants growing in their natural

habitats, and 24 months of ® e ld work among the Western Mono, Foothill

Yokuts, and Sie rra Miwok of California.

Early Photograph ic and Ethnographic Literature Reviews

Early photographs showing the straight stems harve sted by California

weavers provide evidence that baske ts were made with special types of

branche s that had been harvested from managed areas. These photographs

document women from many different tribe s making a varie ty of baske ts
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with extremely long, straight shoots with no lateral branche s (Figs. 3 ± 6).

Many kinds of shrubs in California do not readily produce these types of

branche s in a wild state without disturbance .

Many publishe d and unpublishe d lite rature sources allude to the ma-

nipulation of shrubs when they call branches suitable for basketry `̀ withes,’ ’

`̀ sprouts,’ ’ `̀ wands,’ ’ or ``suckers,’ ’ terms that indire ctly sugge st that new

growth was necessary (e.g., Chestnut, 1902; Goddard, 1903) . Another hint

that shrubs were manage d for new growth is evident in certain written

passage s that specify the age of the shrub:

Panamint Shoshonean Family. Death Valley Calif. Inyo Co. Materials Foundation
year-old shoots of tough willow (Salix lasiand ra), year-old shrub aromatic sumac

(Rhus trilobata). . . . (Nicholson, n.d.; emphasis added)

A 4-year search of publishe d and unpublishe d material in librarie s,

museum archive s, and gove rnment agency records revealed some evidence

of burning, coppicing, and pruning for baske try material. While this infor-

mation is sparse, it is still powerfully sugge stive that many tribe s in Califor-

nia manage d areas for basketry material (Table I). For example , hazelnut

(Corylus cornuta var. califo rnica) areas were ® red in early autumn by the

Karuk to create high quality sticks (Clarke Memorial Museum, 1985, p. 47) .

The Maidu set ® res around maple trees to promote the growth of new

shoots for basketry (McMillin, 1963, p. 27) . The branche s of redbud were

cut down in the winte r or early spring by the Yuki and Pomo to encourage

resprouting and thus insure suitable material for baske ts the following

autumn (Chestnut, 1902, p. 357) .

A nalysis of Museum A rtifacts

Museums and anthropology departments have a unique , but as yet

unrealized role to play in reconstructing former human ± nature relation-

ships. Museums house raw plant material ` ìn process,’ ’ consisting of bundle s

of plant shoots and coils of split branches used for manufacturing various

cultural items. A detailed analysis of the gross morphology , pigments, and

other characte ristics of this plant material and of the ® nished baske ts now

deposited in anthropologic al collections can often elucidate former indige -

nous manage ment practices.

The author spent several days in the Phoebe Hearst Museum at the

Unive rsity of California at Berke ley examining a portion of its baske try

colle ction. Bundle s of rods of various plant species (e.g., willow, redbud,

maple , and sumac) were examine d and they exhibit special qualitie s: the

branche s are long, straight, slender switches with inconspicuous leaf scars,

clear, unmottled bark, and no lateral branching (Fig. 7). Neatly-wrappe d
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Fig. 3. Maidu weaver Maria Hamilton in 1912. Neg. No. 27A -32, courtesy of the Huntington

Library. Figures 3± 6 are historic photographs that show that weavers from different tribes
and geographic regions prefer the use of managed shrub growth for weaving; long, straight,
slender switches protrude from each of their baske ts.

coils of baske try material consisting of split branche s were also inspe cted,

and their morphologic al and anatomical characte ristics also re¯ ect the selec-

tive harvesting of straight branches (Fig. 8) (Anderson, 1993b) .

Except for very rough-made twined work baske ts, every type of coiled
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Fig. 4. Pomo weave r in Ukiah. Neg. No. 47,749-F by H. W. Henshaw, courtesy of the Smithson-

ian Institution.

and twined baske t also appeared to be composed of young branche s. These

baske ts included: seedbeaters, burden baske ts, several kinds of winnowers

and sifters, newborn-baby cradleboards, full-size cradleboards, cooking bas-

kets, feast baske ts, gift baske ts, dippe rs, storage baskets, parching baske ts,

ceremonial baske ts, drying baske ts, leaching baskets, and ® sh trap baske ts

(Anderson, 1993b) . The designs of the highest quality baske ts in this mu-

seum are so perfect and smooth that they appear to be ``painte d.’ ’ This

effect is due not only to the ® neness and evenness of the stitch, and the

trimming and sizing of material, but also to the uniformity of raw material;

there are no or few blemishes, color inconsiste ncie s, or thickne ss irregularit-

ies. In order to gather suf® cient raw material with such uniform qualitie s,

resource areas must be manage d.

A worthwhile project would be to obtain sample s of the major shrub

species used in basketry at a series of deve lopmental stages. These sample s

would be preserved as herbarium specimen vouchers. Each specimen would

be accompanied by clearly expre ssed, accurate written data recording date,

exact locality, altitude , etc., and detailed ethnobotanic al and manage ment

information. One of the main purpose s of the colle ction would be for use

in more detailed morphological and anatomical studie s. The specimens

would be examine d for deve lopmental change s as a function of time since

the last disturbance , and for changes in the tissue s that had been laid down.
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Fig. 5. Yokuts weave r before 1903. Neg. No. T-1762 by G. W. Tilton, courtesy of the Smithson-
ian Institution.

This knowle dge could then be used to formulate diagnostic characte rs

for identi® cation of each different shrub species used in basketry. This

information would allow curators to reassess the identi® cations of shrub

species used in different baske t types. In many cases, taxa have been misla-

beled or plant identi® cations are altoge ther lacking for early baske t collec-

tions.

Oral Interviews with Contemporary Califo rnia Indian Weavers

Signi® cant support for ® re manage ment, coppicing, and pruning for

the purpose of shaping the plant architecture of shrubs comes from personal

observations of Indian weavers in the ® e ld and through interviews con-

ducted with women and men of the Sie rra Miwok, Foothill Yokuts, and

Western Mono tribe s in the central and southe rn Sie rra Nevada. Today,

small groups of weavers in these tribe s continue to employ horticultura l

practices, although due to ® re restrictions and the advent of modern tools,

they have switched from burning to pruning and coppicing (Figs. 9 ± 10) .

Remarkably, the present activitie s ofweavers have grown out of a blending
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Fig. 6. Washoe weave r. Neg. No. 79-4660, courtesy of the Smith-

sonian Institution.

of ancient knowle dge of plants with a sustained inte rest in their cultural her-

itage .

Native Americans inte rviewed recall that the habitats of the following

plant species were set a® re: buck brush (Ceanothus cuneatus), deer brush

(Ceanothus integerrimus), sourberry (Rhus trilobata), haze lnut (Corylus

cornuta var. califo rnica), redbud (Cercis occidentalis), black oak (Quercus

kelloggii), blue oak (Quercus douglasii), inte rior live oak (Quercus wis-

lizenii), and willow (Salix spp.) (Anderson, 1993a) . For example , the epicor-

mic branches along the boles of black oaks in recently burned areas were

harve sted by the Western Mono for samaya baske ts (Norma Turner, Mono,

personal communication, 1991) .
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Fig. 7. Bundles of young shrub shoots for baske try mate rial that

exhibit morphological characteri stics Ð no side branching, no
bark blemishes, and long lengths (up to 2 m in height) Ð that
connote indigenous manage ment. In the Phoebe Hearst Museum

collections. Photo by Kat Anderson.

Young growth selected for baske tweaving in most cases had to be

`̀ one to two year’ s growth’ ’ ; if it grew an additional year it would no longe r

exhibit the qualitie s useful for the manufacture of many types of baske ts.

For example , if a Miwok weaver set a ® re in the fall or winte r of 1 year,

she would then colle ct the resultant young shoots during the following fall,

winte r, or spring. Contemporary weavers’ statements substantiate the fact

that manage ment must be frequent (every one to several years) to promote

young growth of shrubs and trees for baske try material (Table II).
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Fig. 8. Neatly coiled bundles of split shoots and rhizomes of
plants for basketry mate rial that exhibit morphological charac-

teristics Ð ¯ exibility, length, absence of insect and disease im-
perfections, no side branching Ð that re ¯ ect indigenous man-
agement. In the Phoebe Hearst Museum collections. Photo by

Kat Anderson.

With this high frequency, many ® res set by Native Americans were

much less severe than the catastrophic ® res that characte rize the woodlands

and forests of western North America today. Descriptions of these light

surface ® res given by Indian elders are markedly similar in this respect,

noting landscape s with wide ly spaced trees and an herbaceous undergrowth

that would carry light ® res (Anderson, 1993a) .

The preferred time for the coppicing, pruning, or burning of most

baske try shrubs in the chaparral and foothill woodland plant communitie s
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Fig. 9. Contemporary weave r Norma Turner, Mono, from Auberry, standing by a redbud
(Cercis occid en talis) shrub she has pruned for basketry mate rial for over four decade s. Photo

by Kat Anderson.

of the central and southe rn Sierra Nevada was immediate ly after gathe ring

the straight shoots from 1 year’ s growth. Only when plants such as sourbe rry

or redbud had lost the ir leave s would they be in a `̀ ripe ’ ’ condition for

harve sting. This usually occurred after one or several severe frosts. The

range of months mentioned by consultants for the harve sting of redbud

and sourbe rry was from September to March, although the most frequently

mentione d months were October and November. Coppicing, pruning, or

burning also occurred at this time of year (Anderson, 1993a) . Additionally,

redbud was sometimes gathe red in the early springtime before ¯ owering

when the weavers wanted the bark to slip. Pruning or burning of redbud

after harve st in the springtime was mentione d by two consultants .

The aerial size of Indian-se t ® res varied from the setting of individual

plants on ® re , to the burning of `̀ patche s’ ’ of the plant, to the burning of

whole hillside s. If the fuel in an area was not suf® cient to carry a ® re , brush

was sometimes piled onto individual plants and set a® re . The extent of

burning undoubte dly change d through time, particularly after Federal and

state laws were passed making certain kinds of burning ille gal. The majority

of ® res to promote the growth of baske try material among tribe s in the
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Fig. 10. Contemporary weave r Florence Brocchini, Western Shoshone, continuing the baske try
traditions of her Southern Sierra Miwok husband, collecting the young shoots of redbud in

Midpines, California, 1 year after pruning. Photo by Kat Anderson.

central and southe rn Sie rra Nevada were set from the bottom of the slope

and were of an unknown aerial extent, but the cumulative acreage was

probably substantial, given the fact that large amounts of young growth

were required for each village (Anderson, 1993a) .

Fie ld Observations of Plants Growing in a Wild Versus a Managed State

An important step in assessing the possible manage ment of plants for

baske try is to become familiar with the archite cture and grade of plants

growing in a natural habitat. Plants should be inspected in the ir wild state ,

and in many areas, and both the quality and quantity of plant parts growing

naturally should be compared with the plant parts housed in museums ` ìn

process’ ’ or in completed baske ts. A marked diffe rence in the color, form,

length, and general quality of the basketry material housed in museums

and branche s growing in a wild state, may provide circumstantial evidence

of management. Additionally, it is important to document the amount of

special growth needed for different baske t type s. For example , if one studie s
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Tab le III. Comparison of Numbers of Use ful Shoots from Unmanaged Versus Manage d
Shrubs Used for Western Mono Baske try (Adapted from Anderson 1993) a

Unmanage d Manage d

Plant specie s Shoots per plants per plants per
Basket type used baske t basket basket

Burden Ceanothus 2 ten shrubs one shrub

cun eatu s
Rhus trilobata 1200 (4 ft each) 400 patches 12 patches

Coiled cooking Cercis 25 (6 ft each) 50 shrubs one shrub

occid en talis
Full-sized Rhus trilobata 675 102 patches six patches

cradleboard

Cercis 75 (6 ft each) 150 shrubs six shrubs
occid en talis

Ceanothus 13 65 shrubs one shrub
cun eatu s

Twined Ceanothus 2 (for rim) ten shrubs one shrub

seedbeater cun eatu s
Ceanothus 188 (for warp and 376 shrubs 15 shrubs

cun eatu s weft)

Seed gathe ring Ceanothus 2 (for rim) ten shrubs one shrub
cun eatu s

Ceanothus 376 (for warp and 752 shrubs 31 shrubs

cun eatu s weft)
Cercis 50 100 shrubs four shrubs

occid en talis
Twined sifter Rhus trilobata 1000 (3.5 ft each) 333 patches ten patches

Cercis 25 (6 ft each) 50 shrubs two shrubs

occid en talis

aBased on discussions with Norma Turner (Western Mono weave r). Manage ment methods
are pruning and burning. Conversions: Unmanage d Cercis occidental is Ð one 6-ft shoot/shrub,
three 3-ft shoots/shrub; Unmanage d Rhus trilobata Ð ten short shoots/patch, three long shoots/

patch; Unmanage d Ceanothus cuneatus Ð one rim shoot/® ve shrubs, two smaller shoots/shrub;
Manage d Cercis occid en talis Ð 25 6-ft shoots/shrub, 25 3-ft shoots/shrub; Manage d Rhus trilo-

bata Ð 100 short shoots/patch, 100 long shoots/patch; Managed Ceanothus cuneatus Ð two
large r diameter shoots/shrub (for rim), 10± 15 smalle r diamete r shoots/shrub (for warp and
weft).

the qualitie s exhibite d in a ® nished cultural item, and ascertains the number

of plants and plant parts needed to comple te the item, these data can then

be compared with the availability of that plant part in an unmanage d forest,

woodland, chaparral, or riparian plant community. If a large quantity of a

plant part of a certain grade is required for a manufacture d product, but

those qualitie s don’ t frequently occur in undisturbe d, `̀ wild’ ’ plants, it is a

good indicator of the necessity of intensive manage ment (Anderson, 1994) .

Occasionally, there are references in the ethnohistoric and ethnographic

lite rature to the vast quantitie s of baske try materials that were needed

(Dixon, 1905, p. 146; Merriam, 1955, p. 111; Thompson, 1991, p. 31) .
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I have quanti® ed the number of shrub shoots needed to comple te a

subse t of basket types. From discussions with elders and non-Indian crafts-

men, estimate s of the numbers of branche s per shrub and number of shrubs

needed for the making of the individual basket from both wild and manage d

populations were made and compared. Parenthetically, a furthe r step that

could be taken would be to calculate the number of manage d plants and

plant parts to accommodate the annual cultural needs of an average -sized

prehistoric village of the cultural group. This ® gure would give ecologists

and anthropologis ts a much better grasp of the quantitie s of plant material

needed from wildlands, the management practice s necessary to achieve

sustaine d yie lds, and the strict cultural standards considered necessary for

the raw plant material to be suitable for use (Blackburn and Anderson,

1993) .

With the he lp of Norma Turner (Mono) , the quantitie s of epicormic

branche s required for making of several Western Mono basket types were

reconstructed. This required counting the number of shoots in each style

of ® nished baske t or estimating the numbers of rod bundle s and split shoot

coils present. The results (Table III) reveal that enormous quantitie s were

needed, unde rlining the fact that access to large plant populations was

essential to maintain a group’ s material culture . The number of shoots

required for several major Western Mono basket types is astounding.

Baske tweaving constituted an industry-size operation, requiring major

efforts to manage , harve st, size , cure , and weave plant materials into baske ts

for each village . Every family in California had a large continge nt of baske ts,

each serving diffe rent purpose s within the household. Early photographs

of habitation sites conspicuously show the abundant baske ts in and around

the she lters (Dawson, 1973) . Thus, hundre ds of thousands of straight

branche s were needed for making the baskets for one Indian village . How-

ever, a search on public lands today for long, straight, slender switches with

no lateral branching is large ly in vain. Shrubs that occur on wildlands,

growing ``naturally,’ ’ display very crooked branch archite ctures with numer-

ous lateral branche s coming off the primary branche s. For example, a wild,

mature redbud shrub may contain 400 or 500 hundre d branche s, but only

a handful would be straight enough to be selected as suitable baske try

material by a weaver.

The above amounts are so vast, given the archite cture of wild plants,

that it would make the process of simply gathe ring `̀ wherever one might

® nd the right material’ ’ prohibitive . Thus, colle cting baske try material was

not a matter of happe nstance . Great ef® ciency was needed to gathe r enough

materials yearly to comply with the strict standards for the manufacture of

many baske t types. To rely on natural ® res from lightning to induce the

production of the large numbers of desirable shoots required, would be
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chancy, as lightning could strike in the wrong plant community type, not

strike in a location with suitable kinds of plant species, or hit mile s and

mile s from the village , demanding an enormous labor expenditure to haul

the young shoots back to the village site. Setting ® res in the area where

the plant grew or pruning individual plants was far more expedient and

ef® cient (Anderson, 1993a) .

WORKING HYPOTHESES: MA NA GEMENT FOR BA SKETRY

MA TERIA LS A T BOTH THE ORGA NISMIC A ND ECOSYSTEMIC

LEVELS MIMICS NA TURA L DISTURBA NCES

Management at the Organism ic Scale

A working hypothe sis put forth is that burning, coppicing, and pruning

at the organismic leve l successfully mimicked natural disturbance s such as

lightning ® res, herbivory, or ¯ ooding that were signi® cant in the plant’ s

evolution (Fig. 11) . This human disturbance was of a scale , type, and fre-

quency that maintaine d and enhance d the productivity of the plant over

long periods of time, enabling a sustaine d yie ld of basketry material. In

the absence of disturbance , the plant becomes less and less productive and

usable over time. For example, willow (Salix exigua) favore d for baske try,

colonize s grave l bars and is subject to the annual ¯ ooding of many California

rive rs. This disturbance inundate s shrubs, breaking off branches. California

Indian women from certain tribe s formerly burned willow and/or pruned

shrubs in the late fall, winte r, or spring, providing a type of disturbance

that was similar to ¯ ooding (Collings, 1979; Fowler, 1986) . Redbud, a very

popular shrub used for red designs in baske ts, has coevolve d with lightning

® res, and needs scari® cation to crack the seed coats of the seven beanlike

seeds in each pod, spurring germination. Furthermore , as mentione d earlie r,

the red pigment or anthocyanin is only present in very young growth

(Anderson, 1991, p. 151) . Native Americans, in setting ® res in redbud

habitat, mimicked this natural disturbance .

In many cases, Native Americans prolonge d the life spans of individual

shrubs and trees by introducing frequent disturbance . Mature shrubs can

accumulate intact, dead twigs and branche s which may harbor insects and

diseases (Brown, 1972) . Without disturbance , shrubs support an increasing

number of dead or dying branche s. As the proportion of die-back to live

above ground biomass increases, the assimilation ef® ciency of the shrubs

(e.g., the ability of plants to conve rt absorbe d radiation into photosyntha te)

is reduced (Barbour et al., 1980) . More and more photosynthat e is utilized



104 A nderson

Fig. 11. A conceptual model for indigenous manageme nt of shrubs at the organism level of

biological organization. Horticultural techniques mimic natural disturbances such as ¯ ooding
and lightning ® res and can be applied over long periods of time to manage shrubs in situ. In

the absence of disturbance the shrub’ s lifespan may be shortened and it quickly becomes
unsuitable for baske try mate rial.

for maintenance respiration, rathe r than being converted into growth and

reproductive biomass, thus contributing to reduced plant vigor.

On the other hand, shrub and tree species, when pruned or burned,

often produce a greater number of ground stems and above ground

branche s. This system is similar to coppice woodland manage ment in other

parts of the world in that a disturbance is introduce d, causing elimination

of the old canopy of shrubs and activating regrowth of a new canopy rapidly

through vegetative reproduction from the old stock. There is no substantial

evidence for nutrient deple tion due to coppicing in woodlands on other

contine nts, such as Europe (Goldsmith, 1992) . Coppice d or burned shrubs

and trees often have extensive root systems that are capable of supplying
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large amounts of both nutrients and water to the new shoots. The more

live , healthy branche s there are , the greater the leaf area available to the

plant. This increased leaf area is probably accompanie d by an enlarge ment

of the root surface area, which accommodates the additional water loss in

the leave s (Wilson, 1970) .

Haze lnuts in the coastal prairie s, redbuds in the Sie rra foothills, sumacs

in the southe rn oak woodland, and willows along desert washes were pruned

and/or burned repeatedly for many decades, which kept them at a physio-

logically young state , and probably prolonge d the ir life spans considerably

(Beemer, 1980; Fowler, 1986; Potts, 1977; Thompson, 1991) .

Management at the Ecosystemic Scale

Young growth from native shrubs and trees was and continue s to be

gathe red by Indian weavers in at least seven plant community types in

California: mixed conife r forests, chaparral, oak woodland, southe rn coastal

scrub, mixed evergreen forest, Douglas ® r forests, and riparian woodland.

Fire has been a signi® cant ecological factor in the evolution of the ® rst six

plant community types (Biswell, 1972; Keeley, 1981; Radtke et al., 1982) ,

while ¯ ooding and ® re have been important ecological factors in the evolu-

tion of riparian woodlands. Indian-se t ® res affected not only individual

plants favored for baske try, but whole ecosystems. The burning practice s

of California tribe s were purpose fully designed to create patche s of young

shrub and tree growth. These patche s also containe d many light-de manding,

herbaceous species, which often created a continuous fue l bed to carry a

® re. It is highly like ly that these patche s contribute d to increased structural

dive rsity in many vegetation types and increased species dive rsity. The ir

open-growth archite cture made these trees and shrubs more drought-tole r-

ant and disease- and insect-resistant than those of our overstocked forests

and woodlands today. Light surface ® res characte ristic of the indigenous

style of burning also left downed logs and snags intact, which provide d

nutrients, wildlife habitat, and moisture reservoirs. Periodic burning, by

encouraging native grasse s on the deeper soils, may have created a perme-

able soil surface which checked surface erosion, recycled nutrients, and

enhanced soil fertility by continually decomposing feeder roots (Marti-

nez, 1993) .

Recent ® ndings in ecology, show that certain ecosystems do not remain

`̀ productive ’ ’ inde ® nite ly; they require periodic human or natural distur-

bances to revitalize , maintain, or enhance ecosystem structure and function.

Disturbance is necessary for many kinds of ecosystems and change is the

norm. It is the frequency, kind, and degree of change that is important
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(Botkin, 1990, p. 157) . The balance -of-nature metaphor is gradually be ing

replaced by a new paradigm in ecology that stresses the nonequilibrium of

ecosystems and the role of humans as an integral disturbance factor (Botkin

and Sobe l, 1975; Picke tt et al., 1992) . A working hypothe sis is that indige -

nous disturbance s were of a similar type and scale to that of natural distur-

bances, thus simulating perturbations signi® cant in maintaining the health

and productivity of entire ecosystems.

When Indian women or men set hillside s on ® re , they not only initiated

the growth of young sprouts for baske ts, but they also recycled nutrients,

opened up areas to increased sunlight, he ightened the structural complexity

of areas, and stimulated the seed germination rates of seral species. For

this reason, many areas in California did not ® t the de ® nition of a pristine ,

virtually uninhabite d wilde rness (Anderson and Nabhan, 1991) . Traditional

tribal approache s to the use and management of biotic resource s may

still provide signi® cant clues to conserving biodive rsity, improving human

live lihood, and linking plant morphology to ecology and evolution (Black-

burn and Anderson, 1993; Soule and Kohm, 1989) .

A NTIQUITY A ND GEOGRA PHIC EXTENT OF BURNING

A ND PRUNING A S VEGETA TION MA NA GEMENT

TOOLS FOR BA SKETRY

California was ® rst inhabite d by indigenous people at least 12,000 years

ago. People have been living in various parts of the state during virtually

the entire Holocene (Moratto, 1984, p. 71) . Special areas designated for

baske try materials, bulb gathering, seed collecting, cordage harvesting, or

greens picking were shaped by continual long-te rm use and management

(Aginsky, 1943; Latta, 1977; Voege lin, 1938) . Technologie s such as baske try

and cordage are of conside rable antiquity in North America; baske try

fragments have been found in western North America with radiocarbon

date s of 8000± 9000 years (Adovasio, 1974) . These fragments were not

rudimentary in nature but were ® nely made , utilizing the same manufactur-

ing technique s employe d in historic baske ts (Welt® sh, 1930) .

A knowle dge of baske try, and particularly of the prope rties of the

shrubs needed for baske try, could not long have preceded the knowle dge

of how burning could be used to produce these desired prope rties. Natural

disturbance s such as ¯ ooding or lightning ® res would result in a substantially

different grade of material for baske try than normal shrub growth, and in

much large r quantitie s. This could hardly have gone unnotice d by the

earlie st experimenters with basketry materials. As discussed earlier, burning

recycled nutrients opened up areas for colle ction, promoted long straight
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shoots with no or few insects or diseases, and markedly improved the

ef® ciency of collection of shrub and tree shoots for basketry. Thus, the

bene ® ts of manage ment of plants for basketry material are so substantial

that it can be logically surmised that wherever the practice of the craft

diffused in California, it was soon followe d by the subsequent introduction

of burning or pruning to stimulate the production of long shoots. Addition-

ally, the manage ment of gathe ring sites was a way of overtly marking one ’ s

relationship with an area, and was a means of establishing land use rights.

Place names, ethnographic interviews with contemporary elders from diffe r-

ent tribe s, and the ethnohistoric and ethnographic lite rature all substantiate

the fact that resource s were gathe red from long-te rm colle ction sites that

were inhe rited from relative s (Anderson, 1993a; Bean and Saube l, 1972;

Heffner, 1984) .

Cave sites that have yie lded impressive radiocarbon date s for twined

baske try fragments include Fort Rock Cave in Oregon (9000 ± 8000 BP) and

Danger Cave in Utah (7000 BP) (Rudy, 1957) . Unfortunately, California has

not yie lded many preserved baske try remains. However, it is be lieved that

California baske try was in¯ uenced by southern Oregon and western

Nevada basketry, two areas where the craft was well-e stablishe d at a very

early period (Adovasio, 1974, pp. 113 ± 114) . According to Adovasio (1974,

p. 121) , the process of twining diffused to California at an early date ,

probably from southe rn Oregon. Assigning an exact date to the introduction

of twined basketry into the State has yet to be accomplishe d; however, it

is not unlike ly that all basketry traditions had the ir origins outside of

California (Dawson, 1973) .

There is increasing evidence that tribe s in other parts of the United

State s also purpose fully set ® res or pruned plants to induce the rapid

elongation of shoots. According to Buskirk (1986, p. 166) , the Cibecue and

White Mountain Apache in eastern Arizona burned shrubs to bring out

the young shoots for baske t weaving. The Havasupai in northe rn Arizona

pruned sumac (Rhus trilo bata) and catclaw (Acacia greggii) to encourage

the new, usable growth (McKee et al., 1975, p. 14) . Collings wrote the

following about the Chemehuevi of southeastern California and western

Arizona: `̀ The shoots {willow} which she {Maggie Painte r} most prized

came from a place that had been burned out several times, until only the

living stumps of the willow remained. Straight young shoots grew from

these stumps in profusion’ ’ (1979, p. 62) . Anthropologis t Catherine Fowler

recorded that the Northern Paiute women at Walke r River pruned willows

and lemonade berry (Rhus trilobata) (also known as sumac and sourbe rry)

for baske try ® bers, while the San Juan Southe rn Paiute commonly burned

patches of lemonade berry to promote new growth (Fowler, 1986, p. 94) .

The discove ry of a 3,500-ye ar-old split-twig animal ® gurine made from a



108 A nderson

long, straight shoot of sumac 1.8 meters in he ight sugge sts that prehistoric

culture s from the Grand Canyon area of Arizona and southe rn Utah knew

that ® re stimulate s sucker formation in sumac (Bohre r, 1983) .

It is propose d that tribe s in the Northeast, Plains, Cascade s, and Plateau

regions of the United State s that also utilize d willows or other shrubs

purpose fully created patche s of young shrub growth through a sophisticate d

silvicultural system using ® re and pruning. Anthropologis ts are urged to

inve stigate this avenue of research, utilizing museum specimens and inter-

views with Native Americans, in conjunction with obse rvations of wild-

growth forms in the ® e ld. Additionally, wildland manage ment technique s

for baske try production may have deve loped in other parts of the world

where shrub or hardwood tree species were utilize d. For example , the Seri

Indians of Mexico use branche s of the shrub haat (Jatropha cuneata) for

baske try (Felge r & Moser, 1991) and this shrub resprouts after disturbance .

CONCLUSIONS

From studies of museum artifacts, contemporary ethnographic inte r-

views, fragmentary observations made by early ethnographe rs, and logical

infe rence , it can be surmised that the indige nous vegetation management

technique s of burning and pruning to stimulate the production of young

shrub growth were used in California prior to European contact. Addition-

ally, archeological ® ndings such as preserved baske try fragments from caves

in Nevada, add an extra dimension to the use of burning as a vegetation

manage ment tool.

A lthough burning to obtain epicormic branche s from different kinds

of shrubs and trees was one of the most important reasons for setting ® res,

the practice was never mentione d in most of the anthropolog ical works

dealing with California. However, I argue that the quantity of plant material

required for the continuous production of baske ts give s conside rable sup-

port to the sugge stion that there existed a necessity for manage ment, involv-

ing both burning and pruning, at an industrial leve l. Such a requirement

sugge sts a burning or pruning regime that was very frequent, to keep shrubs

at a young growth stage in order to obtain the continual supply of the

tremendous quantity of usable shoots needed for the making of the many

kinds of baske ts that were in daily use.

This information, couple d with the knowle dge that an immense dive r-

sity of baske try types required young growth, makes a strong case for the

use of ® re as a pervasive management tool. Brittle , crooked old growth could

sometimes be useful (e.g., for ® rewood, brush fences, etc.); neverthe less, the
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vast majority of manufactured items required young growth. This young

growth was not 5-year-old or 10-ye ar-old growth, but year-old or 2-year-

old growth, appearing after a sprout-inducing mechanism such as burning

was applie d. Although exact details concerning burning for diffe rent pur-

poses are lacking, ethnohistoric, ethnographic, and museum data bear testi-

mony to the indige nous use of ® re as an essential, effective , and widely-

employe d tool for plant manage ment in many diverse vegetation types.

Baske try production systems provide unequivocal evidence that the

anthropologic al labe l of ``hunte r ± gathe rer’ ’ that is assigne d to a majority

of tribe s in California is overly simplistic. Furthermore , the ecological conse -

quences of the ir horticultura l practice s affected both organism ic and ecosys-

temic leve ls of biological organization within certain landscape s; therefore ,

such areas no longer ® t the de ® nition of pristine , virtually unmodi® ed

wilderness, but rathe r were partially engendered by centurie s or millennia

of indige nous ® re manage ment. Instead of simply adapting to the ir environ-

ment, native groups posse ssed a sophisticate d folk science involving a

knowle dge of plant morphology, autecology, and community ecology that

is impressive even to modern forest products scientists and ecologists. It is

highly like ly that traditional cultures in other parts of the world also man-

aged landscape s at diffe rent levels of biological organization to maintain

a steady, long-te rm supply of baske try material. Researchers from diffe rent

discipline s are urged to inve stigate and expose the rich repertoire of man-

agement technique s once wide ly applied to wildlands.
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