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ETHNOBIOTICA

By the time you read this, I will be working away on my second issue as editor of

the Journal of Ethnobiology. So now is the best time to thank Bill Balee for having put out

the Journal for the past three years, and for his words-to-the-wise and ongoing consulta-

tions. I would also like to introduce you to our new book review editor, Darron Collins.

ethnobotanist and

under

currently works for the World Wildlife Fund

America and the Caribbean. Do let him know

the Journal (see inside back cover for details).

an

is good preparation for editing our interdisciplinary journal. For those who do not yet

know

and a topical interest in (paleo)ethnobotany. The

im

environment. Given the nature of Near Eastern agriculture—wheat, barley, pulses, sheep,

goat, cattle (and pig in some times and places)—it is not difficult tc connect botanical and

faunal

this issue, which

guidelines for authors (p. 173). We have not changed the Journal's mission to publish original

research on all aspects of the relationship between people and the rest of the living world,

past and present. As no one can be an expert in all aspects of an interdisciplinary subject

such as ours, and as a way of encouraging collaboration among colleagues, I would like

mensions of the our field

World, to name a few.

at cut across two or

modem. Old World

^/t^z^m^^y^
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OBSERVATIONAL STUDY OF MAIZE PRODUCTION
SYSTEMS OF ZUNI FARMERS IN SEMIARID NEW MEXICO

DEBORAH A. MUENCHRATH/ MAYA KURATOMI,"

JONATHAN A. SANDOR/ and JEFFREY A. HOMBURG

Agronomy Dept.—Crop, Soil, and Environnmital Sciences, Iowa State University,

Ames

Science Dept., 1991 Upper Buford Circle, University of Minnesota,

St. Paul MN 55108

atistical Research, Inc., 6099 E. Speedway Blvd., P.O. Box 31865,

Tucson, AZ 85751-1865

ABSTRACT. Zuni and

tivated maize in semiarid New Mexico, relying on natural landscape processes to

channel water and nutrients to their crops. Runoff generated by localized thun-

derstorms spreads across fields located on alluvial fans. This study documents

and
two rimoff

and organic debris during the season. Fields exhibited

1 for low-density crop production and textural sorting

'nt IpvpI is lareelv determined bv time, labor, equipm

coiruTi'

Each

two

terspersed with other crops. Maize population densities varied widely, averaging

9650 plants/ha (SE ± 1281). Mean grain yield was 572 (± 181) kg/ha. Greatest

yield, 1841 kg/ha, was obtained from the field having moderate maize density,

few weeds, and planted in mid-May. Delayed planting and weeds suppressed

yields in the other fields. Yield potential of these systems, however, is likely great-

than

knowledge. Native American agriculture, run

agriculture,

RESUMEN.—Durante mas de 2000 anos, los Zuni y sus ancestros han cultivado

maiz en el Nuevo Mexico semiarido, y han manejado cuencas con la finalidad de

canalizar el agua y los nutrientes hacia sus cultivos. El escurrimiento superficial

generado por las tormentas locales se distribuye a traves de los campos ubicados

sobre abanicos aluviales. Este estudio documenta las propiedades del suelo, las

prdcticas productivas, y los rendimientos de mai'z en cuatro campos tradicionales

Zuni

escurrimiento

sedimentos

tes adecuados para una producci6n de cosechas de baja densidad de siembra y

un repartimiento de varias clases sedimentarias. La intensidad de manejo la de-

termina principlamente la disponibilidad de tiempo, mano de obra, equipamiento

V h-;,nQnnrtp T a Siembra se oroduce comiinmente en mayo. Los agricultores siem-
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bran maiz a una profxindidad de unos 15 cm en monticulos de multiples plantas.

Cada campo contiene dos o mas cultivares tradicionales de mafz de polinizacion

abierta, a veces mezclados entre otros cultivos. Las densidades de poblacion de

maiz varian ampliamente en tomo a una media de 9650 plantas/ha (SE ± 1281).

La produccion media de grano fue 572 (± 181) kg/ha. La produccion mayor, 1841

kg/ha, se obtuvo en un campo con una densidad poblacional moderada, pocas

malezas, y con fecha de siembra de mediados de mayo. El retraso en la siembra

y las malezas redujeron la produccion en los otros campos. Es posible que el nivel

de produccion de estos sistemas sea mayor de lo obser\^ado. La diversidad geo-

grSfica y geomorfologica de los campos reduce los riesgos.

RESUME.—Pendant plus de 2000 ans, les Zuni et leurs ancetres ont cultive le

mais dans le New Mexico semi-aride, comptants sur des processus du paysage
naturel pour canaliser I'eau et les substances nutritives vers leurs cultures. L'eau4*^^ ^ ^ _

documente
champs

m, et le rendement du mais sur quatre champs
Zuni et traditionnellement aporovisiones nar dps

dant la belle saison, chaque champ a re^u au moins deux episodes de ruisselle-

champs

un
sediments

temps, de main-d'oeuvre, d'equipement et de transport. En general, les agricul-
teurs sement pendant le mois de mai, avec le mais plante a une profondeur d'a

traditionnelles

champ

cultures. La densite des populations du mais, qui variait considerablement d'un
champ

1281).
Le rendement moyen etait de 572 (± 181) kg/ha. Le plus haut rendement, de 1841

dans un champ
enne, et seme a mi

champ
systemes est vraisemblablement plus eleve que nous I'avons observe. La geogra-
phie et la geomorphologie diversifiees des champs reduisent les risques.

INTRODUCTION

Worldwide
hicreasing demand for v^ater by agricultural

threat of global climate change challenge
sustainabihty of agriculture and socio-economic

western

semiarid
the Earth's land surface, with dry regions located in

Over

percent of the global food supply (FAO 2000)!

more

harvesting

ivity through

Critchley and
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cessfully used in traditional systems throughout the world and as part of modem
agricultural systems in areas such as the Negev Desert, These water-harvesting

methods are particularly applicable to agricultural development in arid and semi-

arid areas where high capital investment or highly technological systems are en-

vironmentally socially or economically unsuitable.

A diversity of rainwater-harvesting systems have been used for centuries by

the Zuni and their ancestors and other peoples in the arid and semiarid south-

western U.S. and northern Mexico (Bryan 1929; Gushing 1974; Doolittle 2000;

Hack 1942; Hart 1995; Maxwell 2000; Nabhan 1984); the Zuni are one of the

western Puebloan tribes of the U.S. Southwest. Traditional agricultural systems

presently found at Zuni and in other Native American communities in the region

provide models of enduring systems. Expanded understanding of their adapted

cultivars and the agroecological structure and function of these systems may con-

tribute to the development of sustainable agricultural systems to successfully meet

the challenges of increased water demands in arid and semiarid areas.

Most of the available information about traditional Native American agricul-

ture in the U.S. Southwest is based on ethnographies, historical and archaeological

records, and agronomic studies focused on modern cultivars and practices or on

traditional systems in other regions. Several researchers have used such infor-

mation to model productivity of ancient and current traditional systems (e.g.,

Rhode 1995; Van West 1996). Little research, however, has been conducted on

specific agronomic characteristics of traditional cultivars and associated practices.

Documentation of these time-tested systems is urgent. Traditional agricultural

knowledge in the Southwest is rapidly eroding as fewer indigenous farmers apply

that knowledge or pass it on to younger generations (Brandt 1995). Commercial

production of alfalfa, increasingly important on reservations, also threatens to

further displace traditional techiuques.

The observational study reported here documents contemporary runoff ag-

ricultural practices of several Zuni farmers and explores general relationships

among soil properties, production practices, and maize productivity of their

fields. This study is part of a larger research project designed to examine the

agroecological structure and function of traditional runoff agriculture in this

semiarid environment (e.g., Sandor et al. 1999).

Location and Landscape.—The Zuni Indian Reservation is located in the mesa coun-

try of western New Mexico in the southeastern part of the Colorado Plateau (Fig-

ure 1). Topography is controlled by mainly flat-lying to gently dipping strata of

uplifted sedimentary rocks with variable resistance to erosion. Alternating strata

of resistant sandstone and more erodible shale of mostly Triassic to Cretaceous

age underlie mesas and cuestas (Orr 1987). Mesas are separated by narrow can-

yons to broad alluvial valleys. Valley margins, where traditional runoff agriculture

is usually practiced, mostly comprise areas of coalescing alluvial fans where

ephemeral streams deposit mixed sediments from mesa uplands. Soils grade from

Alfisols (soils having subsurface clay accumulation) and Aridisols (desert soils

with subsurface development) in the drier western portion to MoUisols (soils hav-

ing thick topsoil rich in organic matter) and Alfisols in the higher eastern valleys

of the reservation (Soil Survey Staff 1999; USDA-NRCS, publication pending).
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temperature regime varies from thermic to mesic,

aridir to ustic fsemiarid). Elevation ranees from

m near the Arizona border to 2347 m on eastern mesas

divide.

Climate.—Precipitation and temperatu
variability. Annual

in the central part of the reservation at an elevation of 1967 m
mm

__^ ^ ^ ^ Wells 1990; Ferguson and Hart 1985; Kintigh 1985; Tuan

et al.'l973).VrecipTtation generally increases with increasing elevation. Approxi-

mately half of the annual precipitation occurs during the summer monsoon sea-

son, usually extending from July through September. Summer rains ordinarily

occur as highly localized, brief, intense thunderstorms. Traditional runoff agri-

culture depends on these monsoon rains. The remainder of the precipitation is

usually received as lower intensity rain or snow from November through March.

May and June are the driest months; June has a long-term average of only 10 mm.

Zuni spring and early summer seasons are dry and windy.

The frost-free period, when temperatures exceed 0°C, extends on average

from May 16 through October 12, averaging 150 days (s.d. 21 days) at Blackrock

(Kintigh 1985; Tuan et al. 1973). The frost-free period is generally shorter at higher

elevations. Although temperatures may stay above freezing, spring and early

summer night temperatures are often well below the 8 to 10°C minimum
temperature is influenced

wind and terrain, includin

The semiarid climate of Zuni supports native vegetation dominated by jum

per ijuniperus spp.), pinyon {Pinus edulis), and Gambel oak {Quercus gambeln

woodlands on mesa uplands. VaUeys are semiarid grasslands dommated by bij

sagebrush {Artemisia tridentata) and blue grama {Boutebua gracilis).

Zuni Agriculture.
fully

in most years (Kintigh 1985). Growing season moishire deficit (atmosphenc

evaporative demand less available soil-stored moishire and precipitation) averages

349 mm (Rhode 1995; Tuan et al. 1973). Zuni farmers report moishire and tem-

perature as their major concerns for crop production (Brandt 1995). Over the

cenhiries Zuni developed an agriculhiral system that capitalizes on nahiral land-

scape processes to increase water and nutrient availability for crop produchon

some

Most
ed on valley margin alluvial fans and mesa footslopes. These landscape

ions permit cold-air drainage away from crops and capture storm floodwa-

to augment water availability. Ephemeral storm water, conducted by channel

overland flow from watersheds upslope, is diverted to fields and managed

2 earthen berms or bunds, stone and /or wooden dams, and shallow ditches

hing 1974- Ferguson and Hart 1985; Kintigh 1985). Farmers credit such flows,

ther with 'the organic-rich materials transported by runoff water, with sup-

ig moisture and nuhients to support crop production (Norton et al. 1998).

wL. ..rr.,hM\r fprtni7Prs nor manure are applied to runoff fields. Crop pro-
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ductivity of these fields reflects integrated watershed and crop processes and
ma

Although spring winds are particularly drying and can desiccate seedlings,

field sites are not specifically selected to provide wind protection. Traditionally,

stubble

ing seedlings.

stubble may have provided some wind protection to the emerg

Maize {Zea mays L.) is the staple crop produced by Zuni farmers using rur
cultural practices. Local cultivars of open-pollinated maize are sometimes
ropped with beans {Phaseolus spp.) and squash {Cucurhita spp.), and rota

1 fallow periods (Bohrer 1960; Brandt 1995; Manolescu 1994). Maize has Ic

and Hart 1985; Kintigh
(Gushing

agricultu

Maize
as been found at Zuiu (Rhode 1990). Prehistoric ceramics
I houses indicate that many Zuni runoff fields are at least
Lirg 2000). The archaeological record documents a long-ter
Zuni area, one that is unusually continuous for the South

I agriculture through time (Damp et al. 2002; I^re
Rhode

Zuni

(Hammond and Rey 1940). Hieh agricultural

maize

century reports of the U.S. military in the reeion. which
maize

1985; Sitgreaves 1853)

t Zimi, mostly in rainfed-runoff
km from the Pueblo of Zimi CR

Through the early 1900s, most Zuni fields were situated on valley margins to

r" ^7^*^^ge of storm runoff floodwaters (Brandt 1995; Hart 1995). Zuni also

fM^f
.^^^^°«dpl^i^«

f
ro^d the Pueblo of Zuni and near the farming villages

o Nutria Pescado and qo Caliente, where spring-fed reservoirs and canal and

nlnn n r^H f 1 "''""' ""^"'"^ ''""^ production (Figure 1). The combi-

of ob?Jn 1 ? ""^'*'^ ^'^^' 'P^^^^ '''^' '^^ i«^P^°v-d the likelihood

to^Z^l T r^"'
^^'^^ *" '"PP^>^ ^^^ ^^^-'^t ^^^ds and maintain a

U S C t r^^'., '^ TT ^"' '''^'^ ^^*h «t^^^ Native communities, the~ S 199.?^ '1 1*". o™^""*^ ^™g *^ ^^- to late nineteenthcentury (Hart 1995) By the late 1800s, the traditional territory used by the Zuni

?995) rtheb" ' 'Ti'°
'^"^ '-' "^^^^°^ ^^ (^1-^1-d ^t -1- 1995; Hart

Early twentieth-century federal government programs initiated laree dam

ri^c^uuTii:;:' r^^^ t^ *'^-
'^^r

^^-^^ -^ LZTJJ^iLfz
^ e Protams Tff?^ '^"f

^''^ ""^"^ °^ *^^ --^^^ U.S. (WorLr 198l).hese programs shifted agriculture from primarily traditional valley margin
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which

or sodic soils) and are more prone to frost. Spring-fed irrigated agriculture had

been traditionally practiced along the main valleys, but the government-imposed

programs radically altered and disrupted traditional Zuni agriculture. Most Zuni

moved into the Pueblo of Zuni or Blackrock, leaving few people in the outlying

farming villages. Extensive erosion and gully or arroyo downcutting during the

late nineteenth and early twentieth centuries further restricted floodwater farming

in some areas (Hart 1995). Beginning in the 1930s, many areas that had been

runoff farmed became grazing lands in response to federal policies favoring live-

stock production over farming. By 1935, reservation lands consisted of only

137,700 ha, with just 2100 ha cultivated. Gradually the local economy shifted from

reliance on agriculture to wage labor. Although some Zuni continued their cus-

tomary agricultural practices, most Zuni held non-agricultural jobs, raised live-

d/
5 for cattle and sheep. During the twentieth century, tra

knowledge were largely disregarded, and traditional run

riculture

than

runoff farmed (Graham 1990; Hart 1995). Despite disruptions and change

production still plays a vital role in Zuni culture and some traditiona

maize production persists (Bohrer 1960; Manolescu 1994; Norton et al, 19*

luk 1995).

concerns

the formation of the Zuni

made oossible bv the Zuni Conservation Act of 1990; the Act resolved the Zimi

gainst the U.S. government

changes (Hart, 1995). These tribal programs

were established, in part, to revitalize traditional agricultural practices. As part

under

and
the

study

1. Document contemporary Zuni runoff crop production practices; and

2. Explore the general relationships among management, field characteristics,

and maize productivity.

MATERIALS AND METHODS

Fields.—Field characteristics, production practices, and productivity of four runoff

documented. The

for several reasons:

A rapport with the farmer-cooperators had previously been established;

in

• the

reservation
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4

1). Controlled cropping experiments and other portions of the larger agro-

ecology study were also located in these districts.

Weather Data.—A Campbell Scientific remote weather-precipitation station was in-

stalled at one of the controlled cropping experiment fields located in the Bear

Canyon unit of the Nutria farming district (Figure 1). Daily minimum and max-
imum air temperatures and rain events were recorded for May 20 through August
21. Two funnel and collection devices were installed adjacent to each of the two
experimental fields to measure rainfall and to sample precipitation for nutrient

content.

Soil Information.—Fields were situated on alluvial fans, the traditional setting of

runoff fields. Each field was subdivided into three areas based on alluvial fan
position: upper, middle, and lower fan. In each fan position of each field, four

surface soil samples were collected from the upper 15 cm, approximating the
depth of the plow zone; these four samples were combined and a subsample of

the composite was analyzed. The Nutria field surface soil sampling, conducted
as part of the larger agroecology study, used a different sampling scheme in that

samples were collected along two transects in the center of the field (Homburg
samples were analyzed for soil texture

1988).

limiting

m

SoU profiles were described and classified according to standard methods
(Soil Survey Staff 1993, 1999) in 1 X 1 m or 1 X 2 m oits excavated to a denth of

each

(Klute 1986: Method
determined using the sieve and oioette meth

solution for clay dispersion.

sodium hexametaphosphate

Soil

University Soil

2-mm sieve in

and
Method 12-2.6). Available phosphorus was measured

29-4).

Method 24-5.5.20; extract of 0.5 M NaHCOg at pH 8).

mined colorimeh-ically (Page et al. 1982: Method 33-8).
s determined by combustion (Page et al. 1982: Method

Field Management.-Fields were managed by the farmers in their usual ways to
produce their traditional, open-pollinated maize cultivars and other crops. wLner
Quandelacy and his brothers manage the Elk, Nutria, and Bear Canyon fields.
Stanley Sanchez and Carmichael Laiwakete manage the Pescado field

. •.wl°T''°''T "^^^^^'^ primarily through in-field visits and discussions
with the fanners durmg the 1998 growing season, h^formation collected for each
field mcluded recent field history; specific crops and cultivars grown, and seed
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h* J .

Plot

Uncropped in 1998

Drainage

Road
Fence

10 20m

FIGURE 2 —Field maps showing drainages and approximate locations of plots within each

..^.^ Each plot is 5 X 5 m. a) Nutria; b) Bear Canyon; and c) Elk fields. Pescado field is

not shown Maps are oriented with upslope shown at the top. (Original maps by Troy

Lucio.)

sources; planting date, depth, and method; harvest

management; and weed and pest management prac

Maize Each field was mapped and divided into a grid of 5 X 5 m
with each

each
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Each field was stratified into laree sections

features

each part of the field, two

num
each

field.

3. Where a selected plot was at the field margin, the next adjacent plot to-

wards the interior of the field was substituted to diminish any edge or

border effects.

4. In fields intercropped with other crops, only those plots also containing

maize were sampled.

The ten selected plots in each field were outlined with flagging tape or string to

facilitate monitoring throughout the growing season.

Maize data were collected from each of the ten plots in each field. These data

included stand density total number of ears, and grain yield of each plot. Maize
population density was determined in late July and early August by counting and
multiplying the total number of hills and number of plants in five random hills

in each plot: Plants/plot = (number of hills/plot) X (mean number of plants in

five hills in the plot).

Weed pressure was visually estimated relative to crop plants growing in the

field. Weed nressure ratinirs wprp Hpfinpr! :^q-

• "Minimal'

weeds (i.e., non-crop species);

• "Moderate"—Weeds comprised approximately half of the plants in the
field; and

• "Severe"—Weeds were the dominant vegetation in the field.
'i.

Harvest occurred on 6, 7, ai\d 9 October 1998. Only those ears deemed suf-
ntly mature by the farmers were included in the harvest. Harvested ears were
ated, dried, hand-shelled, and grain weighed to determine yield. Ears lacking
harvestable grain were not included in the count of number of ears ner nlot.

Statistical Analysis.—Summary statistics, correlation coefficiei
of variation (CV) were calculated using the standard functions
2000. Data are reported as means and standard error (± SE).

Microsoft

RESULTS AND DISCUSSION

Zuni farmers report that maize, beans, squash, and melons are produced for
household consumption, to share with community members, to generate seed, to
mamtam land use rights, and because farming is a time-honored activity (Bohrer
1960; Brandt 1992; Manolescu 1994). Crop production, however, is not the primary
economic activity of most Zuni farmers today, including the farmer-cooperatorsm this study (Brandt 1992; Cleveland et al. 1995; Manolescu 1994). Farmers note
that fields are often left unplanted due to the lack of time, water, equipment, or
other production constraints. Although these constraints also often limit their
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farming activities, the farmers in this study plant maize in one or more fields

every year.

One farmer and his family have fields in both the Pescado and Nutria farming

districts, whereas the other farmer-cooperators have several fields in different

landscape settings in the Pescado district. Most Zuni farmers have two or more

fields, often in different parts of the reservation (Manolescu 1994). The use of

scattered multiple fields traditionally served to buffer the agricultural system

against crop failure (Cleveland et al. 1995; Ferguson and Hart 1985). Overall yield

stability results from differences in growing season conditions (moisture and tem-

perature), soils, and pests among diverse field locations.

Field Characteristics.—Farmers in this study report that field selection is based on

several criteria:

• land use rights;

• probability of the field receiving sufficient water to support crop produc-

tion; and
• field size and qualities, including soil texture and natural vegetation.

1 I .

h

In addition, one farmer specifically avoids areas with sparse or weedy vegetation.

These
Manolescu

Norton 2000; Pawluk 1995; Prevost et al. 1993).

Tiie four fields studied are situated to receive storm floodwaters from

two fields in each

more

Mean elevation of these four fields is 2079 m. Known fields in the Pescado

and Nutria areas are concentrated between 2000 and 2150 m elevafion. Zuni and

Navajo have farmed a few sites in the area at elevations up to 2250 m (Ferguson

1985; Rhode 1990). In an archaeological sur\^ey of Zuni agricultural sites, Rhode

(1990) found that the majority of sites occur between 2010 and 2075 m, with an

overall range of 1950 to 2250 m. Cold temperatures ordinarily make the growing

season length too short for maize production at elevations much above 2200 m in

this region (Brandt 1995; Sandor 1995).

Historically, the cropped area of these fields was substantially greater than

the area cultivated in 1998 (Table 1). The cultivated area of these fields averaged

0.69 ha (± 0.37); the three fields managed by one family averaged 0.32 ha. Most

(Manolescu 1994). Farmers

limit

that periodically leaving fields or sections of fields uncro

important to maintain field productivity. Generally, fiel

two
observed that fields cropped for more

f.vVi;ViU nutrient deficiencies. The effect!

lowing to accumulate nutrients or disrupt pest cycles depends on the length of

the fallow period and the field's vegetation during the fallow period.

Bear Canyon field was in its second consecutive year of cropping; the farmer

estimated that it had been fallow for the previous 10 to 12 years. The Nutria field
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TABLE 1.—Field locations and physical environments.

Field

name

Bear Can-
yon

Nutria

Elk

Pescado

Farming district

Lower Nutria (Bear

Canyon Unit)

Lower Nutria

Pescado

Pescado

Landform

upper alluvial

fan

lower fan

upper fan

middle fan

(ha)

39

52

28
120'

Water- Field

shed eleva-

tion

(m)

1998

Culti-

Field vated

size

(ha)

area Slope

(ha) (%)

2067 2.9 0.3 3

2070

2100

2080

13.8

0.4

2 to 72

0.3

0.4

1.8

5

3

3

' Data from Norton (1996:62).

^ Data from Graham (1990:99). Historically, the cropped area of this field has ranged between 2 and
7 ha.

had been cropped for about five consecutive years. Crop production at the Pes-
r*:3rir\ fiolH T'/^fri4-i-*o /^tt^^^t- ^^, ^.^.l^ ^r,, 1 _ t t -• .• -•ery couple of years between
cropped in 1998 was in its second successive year of production. To the farmers
knowledge

This

try

observed
two but not

archaeological
With

been cropped occasionally since at least A.D. 1000 (Homburg 2000).
Soil classification and physical properties. Soils in most of the fields are clas-

sified as Alfisols, and all four fields have loamy to sandy surface textures (Table
Among his selection criteria, one farmer

textures, such as sandy
Medium to moderately

and water-holding

Weil
each

twice the clay content in the upper 15 cm
situated more distally on alluvial fans exhibited

decreasing

The

studies
observations

geomorphology (e.g.. Waters
s of each field demonstrates

.a. cv cxu^ mterspersea with soil horizons marking periods of geomorph
ty (Homburg 2000). Soil development is indicated by the accumulation

younger, coarser alluvial fan sediment
exam

moisture

isis in ars
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TABLE 2.—Surface soil (0-15 cm) physical properties and soil taxonomic classification of

fields.

Relative field

position of

Sand Silt Clay

con- con- con-

tent tent tent

Field name surface sample (%) (%) (%)

Textural

class

Soil

classification

(Family)

Bear Canyon upper
mid-field

lower

Mean

Nutria^ upper mid
field

upper mid
field

mid-field

mid-field

Mean

Elk upper
mid-field

72.5 18.0 9.5 sand loam

69.9 18.9 11.2 sandy loam

51.8 32.0 16.1 loam

64.7 23.0 12.3

Fine-loamy, mixed,

mesic, Aridic Ha-
plustalP

49 30 21 loam

21

41

16

32

49

36

52

42

30

23

32

26

clay loam
loam
silty clay loam

Fine-loamy, mixed,

mesic, Aridic Ha-

plustalf

lower

74.3 15.3 10.4 sandy loam

66.1 17.2 16.7 sandy loam

61.3 25.9 12.8 sandy loam

Coarse-loamy, mixed,

nonacid, mesic,

Aridic Ustifluvent

with buried argil-

lie horizon

Pescado

Mean

upper mid-

field

mid-field

lower

67.2 19.5 13.3

55.6 26.6 17.8 sandy loam

45.7 34.5 19.8 loam

28.6 45.0 26.4 loam

Fine-loamy, mixed,

mesic, Aridic Ha-
plustalf. Minimally

developed argillic

horizon

Mean 43.3 35.4 21.3

» Data from Homburg (2000:240). „ . w ,. . a c }a
2 Soil profile excavated about 100 m downslope on same alluvial fan as cultivated field.

4

L

horizons in the Pescado field (Homburg 2000:98). Fields having soil profiles with

textured

in

moisture within the crop rooting zone. The coarser surface promotes rapid water

infiltration, and the underlying more clayey zone holds water in the root zone,

reducing percolation losses (Homburg 2000; Sandor 1995). In addition, a coarser

surface reduces evaporative losses due to the larger pore size and concomitant

reduced upward capillary movement of water

Zuni clearly recognize the relationship between soil moisture and soil texture

(Norton 2000; Pawluk 1995). Gushing (1974:181), writing in the 1880s, noted that

"
the little drifts of sandy soil protect the underlying loam in which the kernels

are'embedded. . .

." Other Native Americans in the region similarly select runoff

fields with coarser surface layers underlain by more ^^WJ^ne^' ";^^^'^^"g
f^^

Tohono O'odham (Nabhan 1984) and Hopi (Bradfield 1971; Hack 1942; Prevost et

^^*

^S^n 'chemical properties. Farmers in this study do not apply synthetic fertil-
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TABLE 3.— (0-15 cm) chemical

Field name

Bear Canyon

Nutria

Elk

Pescado

Relative field

location of

surface sample

upper
mid-field

lower

Mean

upper mid-field

upper mid-field

mid-field

mid-field

Mean

upper
mid-field

lower

Mean

upper mid-field

mid-field

lower

Mean

pH

7.0

6.9

7.0

7.0

8.0

7.8

7.9

7.8

IB

7.0

7.1

6.6

6.9

7.6

7.5

7.1

7.4

Organic
matter

Available P Nitrate-N content

(mg/kg) (mg/kg)

2
4
1*

2

8

6

7

6

6

6

2

1

3

6

6

8

6

12

21

7

13

19

34

13

18

21

13

8
23

14

10

17

26

18

{%)

1.8

1.9

2.8

2.2

2.5

3.8

2.7

4.5

3.4

1.2

0.9

1.7

1.2

1.7

2.1

3.5

2.4

Available P in this sample was below detectable level and treated as zero in calculation of field mean

izers or manure to their fields; throughout the Southwest, fertilizer ainendn\ents

are generally not used in traditional systems (Sandor 1995). Because horses are

pastured in the Pescado field following harvest and cattle are sometimes grazed

some minimal

These farmers.

runoff

periodic fallowing. The contribution of runoff to soil fertility has been recognized

by generations of Zuni (Gushing 1974; Manolescu 1994; Pawluk 1995). Gushing

(1974) described Zuni management of storm runoff for the express purposes of

not only irrigating the crop, but enriching the soil as well. This important rela-

tionship between landscape processes and soil qualities is also embedded in Zuni

soil terms; for example, the Zuni word for the materials transported by runoff

(Pawluk 1995).

recognizmg the upslope source of the orgamc

(

Soil and nutrient analyses showed that the four fields have optimum to some-
\\ alkaline pH for maize growth and adequate macronutrients for these low
? density systems. Average soil pH in the upper 15 cm of the four fields is 7.3

surveved bv Manolescu

between
from 7.2 to IH, and averaging 7.5. Optimum

/k

plant

each

mg/kg (± 1.0) (Table 3). Nitrate-
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which

mg/kg nitrate-nitrogen and 5.9 mg/kg available P (Manolescu 1994). Soils of the

controlled experiment fields of the larger agroecology study had 8.5 mg/kg avail-

able P (Homburg 2000); nitrogen mineralization studies of these soils showed

average nitrate-nitrogen of 2.6 (± 0.4) to 22.2 (±1.4) mg/kg at and 70 days

incubation, respectively and average ammonium, another plant-available form of

N ranged from 2.3 (± 0.1) to 0.5 (± 0.0) mg/kg at and 70 days incubation,

respectively (Carl S. White, unpublished data')- Available N varies during the

season with moisture, temperature, and microbial activity (Brady and Weil 2002).

Although maize in this system is planted deeply, it is likely that roots are present

in this upper soil layer. Maize adventitious roots, arising from basal nodes of the

stem, are common
observed

from

Specific crop nutrient requirements in many soils in the Southwest are not

understood. The

moderate
Mexico

conventional systems, however, require relatively higher amounts of nutrients to

support higher plant populatior

amounts between 10 and 30 mg/k
densities and high yields. Nitrate-nitrogen

/k

very

The lack of nutrient deficiency symptoms in the farmers' fields, with the exception

of the Pescado field, suggests that nutrient levels were adequate to support these

low-density crops (9650 plants/ha). Maize plants in the Pescado field were stunt-

ed and displayed symptoms of P deficiency likely resulHng from severe weed

competition for both nutrients and water. When water becomes limitmg, nutrient

uptake can become restricted.

Agricultural soils in semiarid environments are commonly deficient in N

(Ludwig 1987; Nabhan 1984; Sandor and Gersper 1988; West 1991). In this runoff

agrlculSral system, however, storm flows transport organic matter, sediments

and nutrients to fields. As water flows over the landscape, nutrients are dissolved

and transported. Analyses of runoff water collected at the controlled experiment

fields indicate that these waters deliver N and other nutrients from the watershed

to the field (Norton 2000). In addition, precipitation itself contributes plant usable

forms of N (nitrate-nitrogen and ammonium) to the system (White and Thomas

'""lil organisms and watershed vegetation also likely contribute to the nutriment

status of the fields (Havener et al. 1999). Soil microbial biomass did not differ

sl^ficantly b^^^^^^ cultivated and uncultivated soils at ^-i—^^^^^

trend of decreased microorganisms in convenhonal produchon fields in the US

Corn Belt (Havener 1999) Field-grown Zuni maize roots exhibit substantial

amounts of mycorrhiza formation. Nutrient uptake of some unin^proved maize

c^h^ can b^e enhanced by mycorrhizae (Khalil et al. 1994); the effect of my-

o rHzal infection on Zuni maize has not been
t-^;^d-/^gt*r.ThTSsldo

watersheds above fields in the Pescado and Nutria districts, including the Pescado
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field watershed, revealed the common occurrence of symbiotic nitrogen-fixing

plants: lupine {Lupinus spp.), scurfpea {Psoralea tunuflora), deer vetch {Lotus

wrightii), and mountain mahogany {Cercocarpus montamis), actinomycete nodulat-
ed vascular plants, and cryptogamic crusts (Ha\^ener 1999; Homburg 2000; Norton

Cryptoga
atmosph

;amic crusts are important

(Metting 1991). In addition to nutrients dissolved in runoff

as the debris decomposes (Norton 2000).

Organic matter averaged 2.3% (± O.J

storm

in
semiand zones are low in organic matter, near to about 3 or 4% (Klemmedson
1989). Organic matter contributes to soil water-holding capacity and nutrient
availability for crop production (Brady and Weil 2002).

Based on his fieldwork in the early 1880s, Gushing (1974:164-166, 181) noted
the importance of runoff to renew soil fertility and the use of an in-field fallowing

which
A JH

-— ----— ^-»-*» ^M,4-/«, WX IpX IV^ fc^X \_ V ±VVCA*J

stubble to avoid successively planting in the same place. The
stubble also served as a windbreak, causing wind-blown sediment

Wind

understood

These wind
winds. Zun

duction.

Precipitation and Runojf.-Summer rains in the Pescado and Nutria districts in 1998
occurred m a typical pattern, beginning in early July. Rain events were noted, but
amounts were not recorded at the farmers' fields. Mid-May through mid-Septem-
ber 1998, 170 mm and 175 mm rain was received at the controlled experiment
fields located m the Bear Canyon and Nutria areas, respectively, about 10 to 12%
above average; mean precipitation for this period near Blackrock is 155 mm (Kin-hgh 1985). These rain amounts, however, are near the lower limit for maize pro-

arm
Maize is generally produced in areas receiving at least 250 mm

mm
g season (Critchley and Siegert 1991). Daily consumptive water use can
'

m' ^? °^ ^ ^^"^'^''^ *° ^''"^ ^^^"^^t^s (Rhoads and Yonts 1984);

/dwr^K^' iTur''" r*'^*^"^
^"^^y ^"*^^ "^^ ^^tes range from 7.5 to/day (Abdul-Jabbar et al. 1983). Tl,e actual amount of .row£». season rain

maize
tength density, plan, population density, growing e/son k^gZstored so^^^^^^^^

waT;
'7 '™f7' ^Wbution relaHve to crop dLlopmental st^h^o pr",

midity) and irrigahon or other water supplements. Greater yields are generall,obtamed with greater moisture availability (Rhoads and Bennett 1990) -^ZS
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nCURE 3.—Runoff components: a) runoff

field with storm runoff; c) sediments depo;

hill.

sediments washed into

debris caught by maize

ture

amined
Rain was sufficient to generate two runoff events at the Pescado and Nutria

three at the Elk field, and two

storms, muddy roads prevented field access to check for runoff). After each runoff

event, an assortment of debris was observed on the field. Storm runoff water

washes sediments and organic materials in various stages of decomposition mto

fields from upslope; such materials often accumulate around the bases of maize

hills (Fieure 3). The frequency of summer
such

and two

Runoff amount and frequency is a hmction

amount and intensity of the rainstorm, slope, soil permeability type and density

of vegetative cover, surface litter or stones, and antecedent soil moisture (Shreve

1934) In arid regions, smaller watersheds have a greater frequency of runoff

events and greater mnoff yield per unit area (Osborn and Renard 1970)_ The

number of mnoff events observed in 1998 in these fields is consistent with the
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runoff frequency in

smaller

more freauent runoff

The

watershed, however, is reduced by a road perpendicular to the slope, about 100

m above the field; the road interrupts storm flows from upslope, channeling rim-

off away from the field. Elk field is situated at the confluence of multiple ephem-

eral waterways near the base of a mesa, increasing its opportunity for runoff.

Runoff events at Bear Canyon had sufficient volume and velocity to cause some

dama
//

farmers

American farmers, traditionally hilled or pushed soil up around

structural

Will and

Wilson 1987:26). Although hilling was observed in some

in this study did not routinely hill because of time cons

farmer

installed earthen berms and brush and rock barriers in the Bear Canyon field.

The other three fields in this

cultivated

fields. Traditionally, runoff was actively managed with control structures to keep

large debris off the field, to slow water to promote infiltration, and to reduce

erosion and plant washouts (Brandt 1995; Cushing 1974; Ferguson and Hart 1985;

Kintigh 1985; Norton and Laahty 1999).

Direct rain, together with storm floodwaters, apparently provided adequate

water to support the crop in the Elk and Bear Canyon fields; maize plants in these

fields exhibited mild wilting for only brief intervals. Nutria and Pescado fields

showed water-deficit stress symptoms more often and for longer durations, ap-

parently because of less water and greater interplant and/or weed competition;

the Nutria field had a relatively high plant population density, and both fields

had greater weed pressure than the other fields.

Production Practices,—Crop management today is commonly determined by avail-

ability of time, equipment, and transportation to the fields (Brandt 1992; Mano-
lescu 1994). Each of the fields is at least 30 km from the Pueblo of Zuni, where
the farmers reside. Maize production is important to these farmers, but it is not
their main economic activity. As a result, production practices varied somewhat
among farmers and fields, with some fields receiving more attention than others.

One of the main objectives of cropping the Pescado field was to retain use rights

harvest; management
harvestine. The

obtain

communitv members
and because farming is enjoyable.

Maize cultivars. Farmers in this study usually produce at least two Zuni
varieties of open-pollinated maize; these cultivars have a mix of flinty and fl<

endosperms. Farmers define maize type based on kernel color Both white
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blue maize were produced ir\ each of the four fields; these are the most common

types grown at Zuni (Bohrer 1960; Brandt 1992; Manolescu 1994). Zuni red maize

and sweet corn were also planted in the Pescado field.

Farmers report that the type and amount of maize they plant depends on

need. Grain is used for direct human consumption, ceremony and seed; vegeta-

.-;,,

—

^^t-^ r^r-r^ ^^caA f^t- iiT7ocfn/-l' fr,r\r\(^r T iVp mn'it 7imi farmers, these farmers

from

members. Some

American communities

Zuni households surveyed grow Zuni folk varieties of maize (Brandt 1992); these

commercial varieties or those

tained from the Rio Grande pueblos in central New Mexico.

Different maize types were sown in different parts of each of the fields mon-

itored. Sweet corn was planted in the center of the Pescado field to "hide" it from

the elk and other herbivores. Planting the maize types separately in a field is a

matter

maize tvpes a problem because the types "do not mix/' we observed

which

pollination among cultivars.

planted between 13 May and 1 Ji

These farmers prefer to plant earlier, as early as temperatures permit, and con-

sider early June to be the latest for planting maize. Other farmers also report that

planting occurs as early as mid-April and should be complete before June (Man-

olescu 1994). During the late nineteenth century, Zuni commonly planted in May

(Gushing 1974:174). Temperahire and water-deficits are the main production con-

straints at Zuni and throughout the southwestern U.S. Planting as early as tem-

peratures permit increases the likelihood of sufficient moishire availability for

germination and emergence, and attainment of crop maturity before fall frost.

Cold temperatures delimit the growing season at Zuni. In the eastern part of

the reservation, the growing season ordinarily extends from late April or early

May through late September or early October. The temperature range for normal

erowth is approximately 8 or 10 to 40°C, with optimum growth occurring

Tt SO-^C assuming water is not limiting (Shaw 1988). Maize usually survives
maize

ambient temperatures between injury

extreme. Although temperatures

spring temperatures at Zuni are often cool and early summer frosts are not un-

common at these elevations (about 2000 to 2150 m). Frost occurred m the Nutria

farming district as late as July 1 in 1997 and June 19 in 1998, causmg some hssue

damaee but not plant death.
^ n j

Mean daily air temperature for the 1998 growmg season at the controlled

experiment field located in the Bear Canyon area was relatively cool, m8°C, sea-

son mean daily maximum and minimum temperatures were 27.3 and 6.4 C re-

spectively. May through September mean temperature at Blackrock is 18.6 C (Km-

tigh 1985). Maize generally requires a summer average mimmum temperature

greater than 13°C (Shaw 1988). Because of frequent exposure to cool temperatures

over generations, Zuni maize has likely evolved mechanisms that confer cold tol-

erance; cold tolerance of these cultivars has not been documented.
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terspersed randomly in the Bear Canyon field; pinto bean was planted in one of the "cir
cles" of the Pescado field. Not to scale.

tern

the

peratures slowing and warmer temperatures hastening growth and development.
Depending on temperature fluctuations, the number of days needed to attain ma-
hirity can vary widely from year to year. The cultivars produced in this study

?d about 125 days to attain maturity. Although Zuni blue maize produced
experimental fields has a reputed maturity range of 95 to 120 days, nearly

130 days from planting was required to reach maturity in 1998 (Muenchrath,
unpublished data). Cool soil temperatures at planting may have hindered ger-
mination and emergence, and the relatively cool air temperatures likely slowed
developmental processes and delayed maturity. Hopi maize, adapted to north-
eastern Arizona and commonly traded with Zuni, matures in 115 to 130 days
(Brad field 1971).

^

AU four fields were prepared for planting by plowing. The Pescado field was
disked after plowing, creating a rough seedbed with many large clods. While
disking, the driver planted seed by dropping two to three kernels at a time from
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TABLE 4.—Production practices as reported by farmers or measured. Bear Canyon, Nutria,

and Elk fields are managed by a single extended family; Pescado field is managed by two

other farmers.

Field name

Bear Canyon
Nutria

Elk

Pescado

Seeds
Hill spacing.

Planting

date

1998

Zuni maize

(seed color or type)

Planting per hill

depth (num-

planted ^^'"V'.^;
,

t .1, approx. equidistant

(cm) ber)

Stated

(m)

Actual

(m)

June 1

May 15

May 13

May 25

blue and white

blue and white

blue and white

blue, white, red,

and sweet

15

15

15-20

15-30

4

4

4

2-3

1.5 to 2.5'

1.5 to 2.51

1.5 to 2.51

Unsure

1.3

0.6

1.1

3.7

1 Farmers reported hill spacing as "3 to 4 steps/' a distance estimated to be equivalent to about 1 .5

to 2.5 m.
' Actual hill spacing calculated from mean hill density per plot.

innine in

changed

The

ping about four seeds together into the furrow opened during the previous pass

of the plow and adjacent to the tractor. In the Nutria field, people walking behind

the tractor hand planted maize, usually placing four kernels together into the side

or bottom of the furrow, wherever the soil seemed "softer." Seed is covered as

the next furrow is plowed. Nutria and Elk fields were harrowed the day after

plowing and planting to break up soil clods, to better cover seed, and to smooth

the field surface; the farmer was unable to get to the Bear Canyon field to harrow

it. Other Zuni farmers use similar field preparation and planting practices, sowing

two to five seeds per cluster (Manolescu 1994).

maize

in the

pproach conserves

volume opened and exposed to the dry, windy conditions (Ford 1985). Soil mois-

hire accumulated during the winter is relied on for germination and seedling

establishment. Zuni springs are usually dry and windy, reducing moisture avail-

ability as the season progresses until the summer rains arrive, usually in July.

Gushing (1974:181) wrote that the ".
. . country of the Zunis is so dry that the

seeds have to be planted to great depths—even at the expense of great delay in

their growth," usually at about 10 to 18 cm; 12 to 20 kernels were planted m each

hole in Dart, because it was expected that some would not emerge successfully

Collins (1914:299) notes that
//

. there is no fixed depth for planting, the custom

being to plant deep enough to place the seed m moist soil, commo

cm
planting

fields were plowed to depths of 15 to 40 cm and seed planted at 15 to 30 cm in

this study (Table 4). Manolescu (1994) reports that 8 to 20 cm is the common

planting depth used at Zuni today.
. , ,

Seeds will not germinate in dry soil. Thus, farmers are reluctant to nsk seed
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TABLE 5.—Mean plants per hill, hills per plot, and estimated plants per plot and resulting

plant population density. Standard error indicates the variability among plots within field.

Estimated^

Plants per hill Hills per plot plants per plot

Estimated^

population density

(plants /ha)

Field name Mean SE Mean SE Mean SE Mean SE

Bear Canyon
Nutria

Elk

Pescado

Across Fields:

1.9

2.4

2.0

1.1

1.9

0.2

0.2

0.2

0.1

0.1

10.5

18.4

11.1

6.1

11.5

0.7

2.9

0.9

1.1

1.1

20.7

45.6

23.5

6.7

24.1

3.1

8.2

3.6

1.1

3.2

8,288

18,248

9,384

2,680

9,650

1,229

3,298

1,422

448

1,281

1 Calculated with the formula: Estimated plants/plot = [(mean number of plants in 5 random hills/

plot)(hills/pIot)].

== Calculated from the mean of 10 plots in each field: Estimated field population density = [(mean
estimated number of plants/plot)(25 mVplot)(10,000 mVha)].

if conditions are dry. Planting decisions are often dependent on spring soil mois-
ture; some Zuni farmers assess soil moisture conditions in March by digging a
test hole in the field (Carol Brandt, personal communication 2001^). When soil

conditions are dry in the plow zone, the farmers in our study sometimes soak
seed overnight to two days in spring water to hasten germination. Seed were
soaked before planting at the Elk and Nutria fields in 1998. Soaking seed before

sign

study,
menti

(Manolescu 1994). Neithery^nr7A\ f-
r— ^"-a •^^ x^iciiivciy Idle vivianoiescu ivv4j. iNeitner <^usning

(1974) nor Collins (1914) report that Zuni traditionaUy soaked seed before plant-
ing.

In addifion to moisture availability, deep planting (greater than the 5 cm
commonly used m commercial maize production systems) may provide other
benefits to the crop. Deep planting can extend the growing season in the spring.
Because the sensitive growing point, or meristematic region, where cells are ac-
fively dividmg remains underground longer when planted deeply, the plant is
better Drotected from Inf^ ct^ri^^.^ ^^^^i.. at \ . ^ I' . ^ .

ground tissues may
pointi;u^^ T\ 1 .. , .

---v.vtx a:y luiig db me erowine point is not
k,l ed. Deep planting also likely reduces bird predation of Ldlings and better
anchors plants a^ainisi- wind ^r,^ ,..-,^1— i. i . .. ^ '

storm runoff.

abo,^ThTp7T P'.'^ ™'^' P'^"""S^ " "WUs" ro"SHy equidistantly,

ttte ntl°r:r::,^Pl'; "?„!:!»' -"!^ *^ *"'"«-> 'pacing used 4

(

cenmiy (Cushing 1974); this distance is estimated .,.
o 2.5 m. Achial row spacing in farmers' fields avPr;,apH 1.7 m

(Manolescu
from

^^'::^::f^i::!^^:^^^-f ,̂
-'^-*=)- -c s<juasb (c„c„.bila maxima) seeds were broadra^rnl^Z^ u 7, ""'^""'^J' ^"^ ^^^^ V-"'"'

The farnJ manalTl^rr ! L??'!^' '^"^.^"t^^ ^^ Bear Canyon fields

' -
.

^ ' ---/ ^^^^ ^ir^ iitfius oiten m^
with maize, as do other Zuni farmers (Manolescu Man
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agers of the Pescado field, however, stated that they do not grow watermelon and

squash in their field because these crops require too much water.

Weed and pest management. Although these farmers know that weeds can

compete with the crop for water and nutrients, weed management is a low pri-

ority. No apparent attempt was made to control weeds in the Pescado field. As a

result, the Pescado field exhibited severe weed pressure, with pigweed {Amaran-

thus spp.), ragweed {Ambrosia spp.), nightshade {Solanum spp.), and wild sunflow-

er {Helianthus annuus L.) as the common weed species present. These farmers were

not concerned about the weeds, and commented that sunflowers "disguise" the

maize
(Manolescu

hand pulling of weeds was done as time and transportation to the fields permit-

number

weeds are hoed, soil was sometimes pushed up around the base of maize hills

to provide additional support for crop standability against floodwaters and wind.

Elk and Bear Canyon fields had minimal weeds, whereas Nutria field exhibited

moderate weed pressure throughout the summer. The greater weed pressure at

the Nutria field likely resulted from a greater accumulation of weed seeds over

more
Weeds

or Russian thistle {Salsola Mi), and field bindweed {Convolvulus arvensis L.); bind-

weed was particularly prevalent in the lower quarter of the field where cattle

more frequently graze after harvests. Maize in weedy sections of fields tended to

be somewhat shorter and wilt more readily than in areas or fields having fewer

weeds, indicating that weeds competed with maize for available water.

Farmers report that elk {Cervus elaphus) and raven {Corvus corax, commonly

called "crows" by the Zuni) are major maize pests and difficult to control. Some

attempt was made to keep elk out of the Elk field (so named because of the

prevalence of elk in and around the field) by placing large logs and brush across

game trails leading into the field. These measures seemed to be ineffective. Inter-

estingly elk did not graze on or trample maize in plots delineated by flaggmg

tape in 'the Elk or other fields, whereas plants in plots outlined with string or

outside the plots in the same fields were damaged by elk. Similarly, flagging tape

woven through the top wire of fencing effectively reduces the incidence of elk

breakine through or going over fencing in Colorado (McAndrews 2001).

Ravens

oping ears. Scarecrows are sometimes placed m tields m attempt

fKo r^.rotnc TraHiHonallv. these birds were trapped, killed, and

186-187)

IV)

the strings. Although scarecrows and dead ravens were obsen^ed m other Zum

fields, these were not erected in any of the fields in this shidy. However in an

effort to reduce raven damage to developing ears, farmers managmg the Elk field

strung fishing line above the maize plants between pinyon and juniper trees and

poles made f?om tree branches. TT^ey had observed this rnethod at the controlled

experiment fields of the larger agroecology study and decided to test it thern-

selves Because the method effectively deterred raven damage m their field, these
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rmers indicated that they would use this approach

their oroduction systems are

Insects, pathogens, and

ers in this study as important pests. Farmers surveyed by Brandt (1992) and Man
small animals

(Mi

Measured

Plant population densit}^ varied widely among fields

planting information provided by the farmers. With
nels sown per hill and hills spaced roughly 1,5 to 2.5 m apart equidistantly, a

density of 6,400 to 18,000 plants/h

hill, germination

density

density in these fields was 11,973 plants/h

unit land area. The
population density of the Nutria field resulted from its greater number of hills

per plot, 60% greater than in the other fields, and nearly double the mean number
of plants per plot of the four fields. Poor seedbed quality, together with the fewer

kernels sown per hill, likely account for the relatively sparse population density

of the Pescado field; good seed-soil contact is essential for seed uptake of soil

moisture for germination.

Plant density among plots within each field was also highly variable, indi-

cating uneven hill and/or kernel distribution, and/or variable germination and
stand establishment success. The difference between the planted population and
actual stand suggests that emergence among the four fields was about 50%, sim-
ilar to the emergence success (53%) of Zuni maize observed in the controlled
experiment fields (Muenchrath, unpublished data). Lack of moisture, cool soil tem-
perature, poor seed quality and soil mechanical resistance can impede germina-
tion and emergence. Although the plant stand is also sometimes reduced by pre-
dation of seedlings, farmers in this shidy did not comment on any early-season
predation and expressed general satisfaction with their stands at mid-summer.

Harvest. Farmers reported that harvest normally occurs in late September or
early October, depending on crop maturity, frost, and time, labor and transpor-
tation availabihty. Mature ears and those judged sufficiently mature by the farm-

^"^'^^ll^ff
^* ^^^ "^'^^ ^^^8^ (or approximately R3 in the staeine svstem of Ritchie

stubble
immature

r"

—Grain yield varied among fields, averaging 572.4 kg/ha (± 180.7)

l<g/h

harvestable grain. Its rough seedbed, poor
and predation by elk resulted in few maize
i season. Grain yield across the other three

), similar to the 750 kg/ha reported as the

s in the late nineteenth century (Scott 1893).

mean yield of 561.2 ke/ha (± 105.7);

ursiXrcr^T' ™™" "^"^ *- *^' ^^-^'^ --sed eis, ^/^
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TABLE 6.-Grain yield per plot, per Pl^t, and per hectare and n^^^^^^^^

^^.^ J.W. ^ Standard

Plots in the Pescado field produced no grain.

Field name

Bear Canyon
Nutria

Elk

Pescado

Across Fields:

Grain yield Calculated grain
« 1 IB

per plot

(g/plot)

Mean SE

631

490

4,603

1,430

199

56

1,407

452

yield per plant

(g/ plant)

Mean SE

38.0

14.3

214.4

0.0

66.7

10.5

2.9

64.9

0.0

21.0

Estimated field

grain yield

(kg /ha)

Mean SE

252.2

196.1

1,841.2

0.0

572.4

79.5

22.2

562.7

0.0

180.7

Ears per plant

Mean SE

1.4

0.7

2.5

0.0

1.1

0.4

0.1

0.3

0.0

0.2

maize

Mean yield of the four Zun

kg/ha) of 35 Hopi fields sa

normal at Hopi (Manolescu

/ha
Sim

odham "60 day" maize grown under a range of moisture

in central New Mexico

and 510 (

customari

/h

/ha in 1993 (Muenchrath 1995); Tohono O'odham

cated west of Tucson, Arizona in the Sonoran Desert.

Mean
Vieia or me Elk field (1841 kg/ha) exceeds, the general productivity of umm-

proved open-pollinated cultivars. Before the early 1930s and widespread adoption
proveu op F

;^^rovPrl inbred lines, national U.S. maize yield av-

/ha

modem
Southern Great Plains typically yield 3000 to 4000 kg/ha

whereas maize grown in the more humid US. Corn Belt (1

Minnesota, and Nebraska) yields about 8200 kg/ha (calcula

immercial

plants/ha, fertilizer amendments

\ ? M^=.:;^u, -MS^^^rzr^-^^
maturity

Conapetition

&?pXrder:u r^r^derate weedV^^^^ ^^IJ^
li JZ.-. field. Despite si-H- ina«en.on E^^^^^^^^^

most grain. The

.i^lLrweed 'ire««;n,U,y planting, n^ultip.e and timely runo«

historyand short tieia croppu g iu:,.^^ ---
jgny- i^ck of previous culHvation may

has no evidence of cultivation prior to 1997 lack ot p e
^^^^y

minimalaccount tor ttie "7™/ ""'"
r^he .ame crop repeatedly often build up dot-

apparent pests. F«V ^ ^r r„LHms and extended fallow periods can di-

rimental pest populations. C"P ° *'^"^,f™,!
, (1994) noted similar trends

minish such pest problems. Manolescu (1994) noted similar
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period.

density, weed pressure, planting date, and

high
minimal weed pressure and were planted in mid-Ma}^ Elk field, hovve\'er,

]

duced 45% more grain relative to those experimental areas that received ru
plus its sediments and organic debris^ (1307 kg/ha in 1997 and 1288 kg/h
1998 at population densities of 14,222 and 12,889 plants/ha, respectively) (Mi
chrath, unpublished data). These yield differences may be due to the amount

runoff was applied from three runoff

In the exDerimental

August 1997, and from a single event in early August 1998. Elk field had three
documented runoff events: in early July late July and early August. The Elk field
runoff events were ideally timed, shortly preceding and coinciding with the sen-
sitive flowermg stage; the four week period bracketing silk emergence is the most

iQQ*l? Tu"^^
"^ *^^ determination of grain yield (Denmead and Shaw 1960; Shaw

iy«8). The coarser surface soil texture of Elk field may be a contributing factor.

The

vater mnitration and retention. The high grain yi
to the 1998 mean yield across all treatments at the
(Muenchrath, unoublishpd Haf-3^

ry . . ' "v.x„, xiwvvcvci, lb itbtj man me run yield potennai or
Zuni maize. Elk field produced less than half of the best yield obtained in the
contro led experiment fields, 3829 kg/ha, which was produced in 1997 with syn-

nntr tlTX ^^ "PP^i^^tions of irrigation water as needed (Muenchrath, un-
published data). The higher yield of this treatment is attributable to additional

^^1 aTv, i5r^?^
'^^''^^" ^^^^ "^"'^ ^^^ irrigation, rather than to nutrient

inputs. Although paf P t^v fl.^,Ar^^;«^ ,..^„ ^_.__. _..,.. .,.

treatment

amone treatmentscy^^ ^f fK^ •
y r' .7 ^^yv^v diiiung treatments. I'rior to ly^/,

X: wh rrrr ^^"^^ 'f^-.
f- f- '° -en year, and the

important to maintain

coeSnT* °1*'
f™'?^

"'''*''' §"'" >'"=''' ™«"S Plote varied widely. The

^i^P^ulrtZr; Lfl^,?riP'°*^-^^^ -raged HA.L the

in the

cuW type, o-.etween^^:Sl^:S:::^^T-^^
plot wa*Zt rMrlllSi'P^"' K^ --P-nt of yield, grain

four fields, and r
number

The

0.60 across all

me mree productive fields), indicating that many
irren. Mean number of ears/plant, 1.1 (± 0.2), was
experimental fields, 2.1 ears/plant (Muenchrath,

derate P-rain ^rioi^ ^ ^^"^^^ "^ "-^e JtiK neld, tot

dei^ityXTj^r, ""t'Tf"^ '" ^^ y'^'ds with a .nodes

r..^i ^v.?.'
!''*^" y ^'&^ density and weeds in the Nutria

The number
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vestable ears per plot also varied among fields and among plots within fields,

averaging 33.7 ears/plot (± 3.5) or an estimated 10,120 ears/ha (± 1530) across

ty

likelihood of barrenness in stressful environments

ments yield under more favorable conditions (Hallauer and I royer IWZ).

Yield reflects the compounded, cumulative effects of growth and development

in response to management and the environment over the entire growing season.

Grain yield derives from several components: the number of plants per unit land

area, number of ears per plant, number of kernels per ear, and weight per kernel.

Temperature, water, nutrient, pests, or other stresses can cause reduced emergence

and plant stand, development of fewer ears or ovules, poor pollination and bar-

rermess, and /or restricted grain fill, limiting ultimate yield. The impact of a stress

depends on the prior condition of the crop and the severity, timing, and duration

of the stress. Various stressors influenced the productivity of these farmers' fields.

CONCLUSIONS

While nnaintainin

farmers adapt and innovate in response to their dynamic environment. Zuni farm-

ers continue to select field sites that are likely to have a sufficiently long growing

season and receive runoff flows, exhibit desirable soil texture and native vegeta-

tion qualities, and where they have use rights. At Zuni, temperature and precip-

itation are highly variable from place to place, '
even within the same farming

district, and from year to year. Although the production practices observed in this

study varied somewhat among fields, management differences do not appear to

be directly related to environmental differences among the fields. Nevertheless,

think

chances of obtaining some successful production. The

-m of fields situated in many different niches likely c

tantly to the long-term agricultural stability

munities

Yield varied widely among the farmers' fields, including among the three

managed by a single farmer and his family. Yield differences are attributed to

and

history and seasonal environmental factors. Because moisture and nutrients were

generally adequate in these farmers' fields, planting date and weed pressure !iT<ely

With

peratur

more

The level of mana
however, is restricted by availability of time, labor, equipment, and transportation.

Zuni
-

the cultural value and tradition of maize and farming in Zuni Ufe (Clevela

al 1995- Manolescu 1994). Challenges faced by individual Zuni and tribal

.rts such'as the Zuni Sustainable Agriculture Program, to sustain agriculture

lif^ay and economic activity parallel those in other sectors of U.S. agncultu

here farmers also increasingly struggle with the competing time and rcsoui
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necessary off-farm

1995; Heller and Keoleian 2000; Hoppe et aL 2001).

function, structure, and longevity

runoff aericultural

term

research

multidisciplinary

NOTES

' Carl S. White, Dept of Biology, University of New Mexico, Albuquerque.

2 Carol Brandt, New Mexico Alliance for Graduate Education & the Professoriate, Office of
Graduate Studies, University of New Mexico, Albuquerque.

3 Treatments in the controlled cropping experiment of the larger agroecology study tested
the effects of different runoff components on maize productivity, specifically the effects of
moisture and nutrients delivered by storm flows. Treatments were randomly assigned to
plots m each field in a complete, randomized block design, with three replications in each
field. The five treatments were

I

Rainfed—Direct rain only;

Runoff water-Liquid portion of runoff (water plus dissolved and suspended com-
ponents) applied within 2 to 7 days of runoff event from the

" ^

above the field;
catchment

Runoff with sediments-Liquid and solid runoff components (water, solutes, organ-

ume and timing;

Irrigation water

plication volume and timing; and

sediments) applied to match the above treatment

match

L-r.gation water with fertilizer-Irrigation water plus synthetic N and P applied as

N/hf J.^l"X'^ '"^f^
water-deficit stress. First application contained 101 kg

fertm.Pr 1

^y .'^1*' ^'"* application added 77 kg N/ha, for total seasonalM zer application of 178, 36, and kg/ha N, P, and K%espe tively; K was not

ovemi

from bird predation
^ ^ ^'''''' '^^ *°P °^ ^^e field protected the crop
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VACCINIUM PROCESSING IN THE
WASHINGTON CASCADES

CHERYL A. MACK and RICHARD H. McCLURE

Heritage Program, Gifford Pindwt National Forest, 2455 Highway 141,

Trout Lake, W\ 98650

ABSTRACT. Washin

gnificant

berries were collected in quantity at higher elevations in the central Cascade

trench

archaeological

Pinchot

Vaccinium drying features at 38 sites along the crest of the Cascades. Analyses

have included archaeobotanical sampling, radiocarbon dating, and identification

of related features, incorporating ethnohistoric and ethnographic studies. Archae-

ological excavations have been conducted at one of the sites. Recent investigations

indicate a correlation betv^^een high feature densities and specific plant commu-

nities in the mountain hemlock zone. The majority of the sites date from the

historic period, but evidence of prehistoric use is also indicated.

Key words: berries, Vaccinium, Cascade Mountains, ethnohistory, archaeobotanical

record.

RESUMEN. Washingt

nero Vaccinium occupan un lugar significativo entre los alimentos tradicionales.

En el pasado, estas bayas se recogian en grandes cantidades en las zonas elevadas

j^i t-._ j_ i^„ \A— i-^^-^c- Aa l^c (^acrarlAc V <;p nrnrpsaban oara el almacena-

una

ucido por un tronco en ascuas. Hasta la fecha, las investigaciones arqueologicas

en el Bosque Nacional de Gifford Pinchot ban dado como resultado la identifi-

cacion de 274 restos de secado de Vaccinium en 38 localidades a lo largo de la

cresta de las Mohtanas de las Cascadas. Los analisis ban incluido el muestreo

archaeobotanico
Se

cavaciones arqueologicas en una de las localidades. Investigaciones recientes m-

dican una correlacion entre altas densidades de restos y las comunidades vege-

tans especificas en el piso de Tsuga mertensiana. La mayon'a de las localidades

datan del periodo historico, pero tambien se indica evidencia de uso prehistorico.

RESUME Washingt

tiennent une place significa

Dans le passe, des bales ont ete cueiUies en quantite a de hautes altitudes dans

les montagnes centrales de Cascade et transformees en vivres. Des baies ont ^t6

sechees le long d'un fosse peu profound en utilisant la chaleur indirecte d une

buche brulante sans flamme. Jusqu'ici, les investigations archeologiques dans la

Foret Nationale de Gifford Pinchot ont eu comme consequence I'ldenhfication de

274 dispositifs de sechage de Vaccinium a 38 sites le long de la crete des Cascades.
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Les analyses mises en oeuvre ont compris le prelevement archeobotanique, le

radiocarbone datant, et ridentification des dispositifs relatifs, incorporant des

etudes ethnohistoriques et ethnographiques. Des exca\'ations archeologiques ont

6te conduites a un des sites. Les investigations recentes indiquent une correlation

entre les densites elevees de dispositif et les communautes specifiques de plantes

dans la zone de hemlock de montagne. La majorite des sites datent de la periode

historique, mais Tevidence d'une utilite prehistorique est egalement indiqu^.

im

and Warm
Washin

salmon

The
in the mountains

July and early August. In historic times, Sahantin and Chinookan
Columbia

Pinchot
haptin-speaking bands identified as Klickitat, Yakama, Skinpah, Kamiltpah,
Wyam, and Tenino, along with Chinookan-speaking bands such as Wishxam,
Wasco, and Watlala, all gathered berries in this area, which is situated along the
crest of the Cascade mountain range between Mt. Adams and the Columbia River
(Figure 1).

The following is a discussion of recent archaeological research on the process
of drying huckleberries, including results of surveys, excavation, and feature sam-
plmg. A review of ethnographic source material relating to huckleberry process-
mgjs mcluded, along with information derived from field trips and intendews
,...u ^-"^emporary Yakama elders. Considerations of chronology and the manner

which

the

ETHNOHISTORIC SOURCES

There are numerous references in ethnographic and historic literature

internal Forest Service document:
Pinchot

reports (Table 1). Several of these are primary sources, including Henry Brewer's
descnpuon of an 1845 trip to the Mt. Adams huckleberry fields (Mu^ge 1854),

Brilev 1Sr?i ?u"'^" ^u
^^'"'"' *^^ '''' i°™^ °f Fr^-i^ Marion Streamer

(Bnley 986) the ethnographic reports of George Gibbs (Gibbs 1855, 1877), and
L.. t. Kusks description of a trio armmrl Mt a^._. :„ -.or.^ ,t, .\^^..\^^
ondary sources are numerous. See Table 1 for an annotated

Mt. Adams in 1890 fRusk 1924\ Sec

Service

(Wilcox
a 1911

Service photographers were documentintional n;,H..o r..^ ^- •
'

.u n
^'"'^"^ pnotograptiers were documenting tradi

^pa A sti 1 usedTn
" T 7,1°°''' «"^"*"'y Relds, a large traditional berry patch st,ll used today. Ray Frlloon, who worked as a Forest Guard there in th.
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FIGURE 1.-Distribution of Vaccinium processing features, Gifford Pinchot National Forest

Washington.
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TABLE 1.—Summary of ethnohistoric source data.

Ethnohistoric

—

primary observer Date of observation Obser\^ation

Henry Perkins—Methodist

missionary (Boyd 1996)

Henry Brewer—Methodist

missionary (Mudge 1854)

George B. McClellan—U.S.
Army surveyor (1853)

George Gibbs—Ethnologist

with McClellan party (1855,

1877)

Charles Olney—Yakama Indi-

an (Hines 1992)

Francis Marion Streamer
traveled with Indians to

berry fields (Briley 1986^

Claude E. Rusk^made circuit

of Mt. Adams (1924)

Ellen Saluskin—Yakama Indi-

an (Martin 1979)

Fred Plummer—USGS survey-
or (1900)

H. Q Stabler—Columbia Na-
tional Forest Supervisor

(1910)

Arthur Wilcox—Forest Assis-
tant (1911)

Eleanor Abraham (1963)

Louise Billy—Yakama Indian
(1992, 1995)

Elsie Dick—Yakama Indian
(1992, 1995)

Ray M. Filloon—Forest Guar,
photographer (1952)

August 19, 1843

September 15, 1845

August 1853

August 1853

August 1869

August 1878

1890

1890s

1899

1910

1911

1920s

1930s

1930s

1930s

Described length of stay at

camps; quantity of dried

berries collected

Described berry camp;
length of stay at camp;
method of log fire drying

Described size of berry

camp; associated activi-

ties (sweat lodge, wells)

Noted huckleberries were
dried and stored for win-

ter use

Described variety in size

and compositton of berry

camps

Described length of stay at

berry camps; size of

camps; log fire drying

method; quantity of ber-

ries collected

Described berry camp and
drying of berries

Described method of log

fire drying

Noted that Indians pur-

posefully burned to pro-

mote growth of berries

Noted that Indians caused

fires by leaving drying
log smoldering

Noted that fires were often

caused by berry drying

logs

Described method of log

fire drying

Described method of log

fire drying

Described method of log

fire drying

Described and photo-

graphed method of log

fire drying
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TABLE 1.—(continued)

Ethnohistoric

—

secondary source

Verne Ray (1936)

David French (1957, 1965)

William Osborne (1953)

Mary Schlick (1994)

Eugene Hunn (1990)

Norton, Boyd, and Hunn
(1983)

CUck Relander (1959)

Spier and Sapir (1930)

Source of information Information

Interviews with Klickitat Listed berry camps in area

consultant

Interviews with Warm
Springs consultants

Ethnohistoric research

Interviews with Yakama
consultants

Interviews with Warm

Described method of log

fire drying

Described method of log

fire drying

Described preparing logs

for use in drying

Described camps and mcth-

Springs and Yakama con- od of log fire drying

sultants

Ethnohistoric research Described camps and meth-

od of log fire drying

Listed berry camps in areaInterviews with Yakama
consultants

Interviews with Wishram Described storage of dried

consultants berries; use as item of

trade

Edward Curtis (1911a, 1911b) Interviews with Yakama, Described storage of dried

berries; linguistic distinc-

tion of dried and stored
Klickitat and Chinookan

consultants
berries

George Murdock (1980) Interviews with Tenino con- Described use of dried ber-

sultants nes

Melville Jacobs (1934) Interviews with Taidnapam Described drying berries

Helen Schuster (1975)

Allan Smith (1964)

consultant

Interviews with Yakama
consultants

Interviews with Yakama,

Taidnapam, Nisqually,

Described method of log

fire drying

Described alternative meth-

ods of drying berries, in-

and Muckleshoot consul- eluding log fire method

tants

1930s, extensively photographed traditional methods of drying huckleberries, and

observations

BERRY PICKING

Berry camps were established in and adjacent to meadows and firc-created

openings in the mountains, usually near lakes or streams. Social composition and

size of the camps varied, but camps typically consisted of one or more extended

family groups. Published accounts range from descriptions of single family camps

McWhorter

Several sources discuss the length of stay at huckleberry
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)1). On August 19, 1843, Methodist minister Henry Perkins wrote that the Indians

It Wascopam (The Dalles) had moved to the mountains for berries:

"They obtain at this season the large mountain huckleberry. The berry

month is to the natives like one great holy-day. It always succeeds to the

fishing months They are usually absent on these excursions, from four

to six weeks; during which, each family lays in, for winter use, four or

five pecks of nice dried berries." (Boyd 1996:275-276)

Methodist minister Henry Brewer accompanied Indians from The Dalles to

the Mt. Adams fields in September of 1845. They left The Dalles on September

13. After arriving at their camp on September 15, 1845, Brewer wrote:

"Here are a large company of Indians, busily engaged in picking whor-

tleberries: these they dry by the fire, and preserve them for future use.

They spend a month or more here, every season." (Mudge 1854:52-53)

Shelters used at these camps consisted of conical, tipi-like lodges with tule

mat coverings over poles. In some cases wells were dug along the shores of lakes

to provide a source of drinking water separate from that used bv horses (Mc-

(McClellan

Men
km from

Berry

the Lower Falls on the Lewis River

where people continued to fish for salmon into the 1930s (Billy 1992). Black lichen

{Bryoria franontii Tuck.) was also gathered during the huckleberry season, as were
whitebark pine nuts {Pimis alhicauUs Engelm.).

Berry camps were dispersed throughout the upland berry patches, and berries

were generally picked in the area surrounding the camp. However, pickers might
venture as far as three kilometers from camp in search of berries, particularly on
mountain slopes. Although at least four species of Vaccinium occur together in

this area, the dark blue-black berries of V. membramceum Dougl., or wiivnti in

which
harvest. Another

The berries of V. omlifoliiim Smith and
alaskacnse Howell are also common, but are less sweet and were apparently not

quantity (Hunn

The

When
around

carrying strap across the shoulders. These
berries to camp as well as to drying locati

THE ECONOMICS OF HUCKLEBERRIES

For f
high

important commodity
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f-^-j^n^ -I ^*.
.

H. «

Yakama man picking huckleberries in the Sawtooth Berry Fields^ Gifford Pin-FIGURE 2

chot National Forest. August 1933 photograph by K. D. Swan, USDA^ Forest Service

single cup of huckleberries provides nearly half the recommended dietary allow-

ance (RDA) of vitamin C for an adult (Hilty 1972:16). Although the vitamin C
content varies with season of harvest, storage conditions and species, it is notable

that two studies found a higher vitamin C content in either stored or dried Vac-

cinium berries than in fresh (Benson et al. 1973:145; Keely 1980:42^3).

Huckleberries also functioned as an important item of trade. According to

Spier and Sapir (1930:185), dried huckleberries were made into packages of stan-

dard size by the Wishram, and they attribute this standardization to a pattern of

extensive trade. Francis Streamer makes reference in his 1878 journal to the fact

that berries were being collected for local commerce, noting, "We have dried about

10 bushels of huckleberries and have a full supply on hand of fresh berries to sell

at the Dalles'' (Briley 1986:60-61). Ray Filloon, in his 1952 article ''Huckleberry

Pilgrimage/' also describes how Indian women in the 1930s made cedar bark

baskets, ''
, . for transporting the berries from the patch to their homes or to

towns, where they were sold house to house or traded at stores for food or other

goods" (Filloon 1952:8).

A 1911 newspaper article entitled "At Indian Race Track" provides a succinct

description of huckleberry economics:

//

They quickly pick their berries, take most of them to a fire-swept part

mountain
thoroughly
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Service

August

ries are brought to town and sold for 50 cents to $1 per gallon." (Dun-

nicliff 1911)

In communities surrounding the Gifford Pinchot National Forest, huckleber-

ries continue to function as a marketable commodity, and are sold by both Indians

and non-Indians.

I-LA CIK WIWNU: DRYING THE BERRIES

Before 1935, the principal method of drying huckleberries in this area in-

volved the use of reflected heat from a log fire. The following description of the

drying process was derived partly from oral interviews conducted in 1992 and

1995 with two women who had assisted with drying huckleberries in this manner
as children in the 1920s and early 1930s (Billy 1992, 1995; Dick 1992, 1995). This

process has also been described by Abraham (1963), Filloon (1952), French (1965),

Hunn (1990), Martin (1979), Norton et al. (1983), Osborne (1953), Schlick (1994),

Schuster (1975), Stabler (1910), and Wilcox (1911).
A preliminary step in the drying process involved spreading the berries on

mats in the sun for two or three days. Children were assigned the task of keeping
birds and small animals away from the drying berries (Figure 3). The next step

involved the selection of a suitable log, one that was sufficiently dry and decayed
to maintain a smoldering fire. Trees near camp were sometimes felled for this

purpose, or girdled in preparation for future use. Francis Marion Streamer de-
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FIGURE 4.—Waksaspa
Camp, August 1935. Photograph by Ray M. Filloon, USDA Forest Service.

scribed in his 1878 journal how he and Chief John felled a "large dry fir tree" to

use as a drying log, which he said served two families (Briley 1986:59). In 1973

Wilson Charley recalled for Mary Schlick the felling of a large dead tree at Mead-

ow Creek camp for his grandmother to use as a drying log (Sclilick 1994:83).

Another woman recalled how her uncle would debark standing trees at Meadow

them ready for future

trenchj^rter tne log was stiei. icu, a ixv-iiv^^ ^^^^^ j
-

excavated along one side of it, and a sloping mound of earth was built up along

the edee of this trench, opposite the log. Beargrass {XerophyUum tenax {Fnrsh.)

sometimeswise across it. /\ poie wdb ^uiiicnint^ *c..« --^— -—
i j j

lower edge of the tule mat was propped over the pole. Rocks were gathered and

arranged in a single row along the base of the trench, preventmg the mat from

slidine forward. The rocks undoubtedly also served a secondary function as an

aiu. ill SLtJiiiig diiLi xt±j.t\-.Ljji^ A^

the edges with rocks or poles.

The

eui^es Willi rucK^ ui ukjl^^.
t j • -i. ^^a ^c

Children were assigAed the task of carrying water to the drying s.te, and of

coUecting the firewood needed to ignite the log. Water was needed to Prp-ent the

berries ffom being burned, in the even, that the log burned too mtensely. When

all was ready berfies were spread over the n,at -^ *e^ —gn^^^^^^^

trench

approxima

situated from
The dried berries
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FIGURE 5.

M. Filloon, USDA Forest Service.

Lena Waters Pinkham drying huckleberries, August 1937. Photograph by Ray

i

soren^'n^"^ 'T- ^'t''"
'"'^ '^''''"^ ^^'^ ^° '^^'P' vvhcrc they might again be

!?!f„l°r
"^''^ ^ '^^. ^^" to complete the drying process. When dried in this

manner

WsSTh.^r!f '' r^ '^^'^ ^^ subsequent years. Several consultants

usid by ofcs
^^'"^ ^^ "belonged" to an individual, and would not be

THE ARCHAEOLOGY OF VACCINIUM PROCESSING

Northwesf'falll^ffn''^''^'^^'''^
'""^^y' "" National Forest lands in the Pacific

".
.

.
the ail-but oblitPr.tPiV ^ 7' ''''^' *^''^ y^^'^ ^^'^'^^'' described finding

long ago the Indian w. u^.
"^''' ^"""^ ^'^"^^^e^ ^ith rows of stones, where

_.. P ^: ^^^ ^*^'^^ women had dried thpir b...Li,a :„., ,, r.. ..o. .„.4 iqga
rchaeologists first documented trench

In 1985 and 1986,

connaissaLe ix; aX^^^^^^^^^
^^^-^ with "rows of stones" during re

Forest. In fnn.,.;„. ,

^^^ ^''^^'" "^^^^en Wilderness, Gifford Pincliot Nationa

surveys for wilderness
ildemess. Between

ducted specifically to idenff
^"^

, '
several archaeological surveys were con-

adjacent to the Indian Heaven Wilderness
^"'''''^""' P^^^^ssing sites within and

documented at 38 sUes wi^h^?u""^•?J°'^'''^^'"8
features have been identified and

of the sites are located in or H
^'*''^''^ National Forest (Table 2). Most

crest of the Cascade MounflTn'^p
""^

^''

l^"" ^"'^'''" "^''''^'^" Wilderness, along the

River. Two sites occur in Z 'T ^^^'^'^''" ^^- ^dams and the Columbia
tne upper Cispus River watershed, near the north side
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FIGURE 6.—Berry processing paddle (su-xaash) from Meadow Creek Trail site (45SA424)

Service

Mt. Adams
Mt. Baker-Snoqualmie National Forest (M

ch

visible on the surface. Criteria for identification iiKlude:

1. Trench—dimensions averaging 1 m in width, 6 m in length; and 20 cm in

depth

2
trench

surface)

3. Mound of soil parallel and adjacent to one side of the trench

4. Charcoal usually in thin but dense layer along base of trcncli

5 charred or decayed, parallel to trench

soil

Although all features were detectable on the surface, probing with a trowel

or tile probe was necessary to identify subsurface rocks and charcoal Agnes

Mark
trenches

cinimn processing features in the field.
, n^ o i i-v, ^k

The sites range in size from Big Meadow Camp (45SA338) a, 96.3 ha w,th 65

c ^ .. 1 <--f^e r^r^rp^pnfed bv sinde trench features. Feature density
features, to several sites represented Dy sing.e

..,n..Hnc T.nth fhp
Meadow

Ity
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boundaries. In addition to the trenches, a number of the sites also contain features

associated with residential use. Surface artifacts associated with residential oc-

cupancy, berry collection and processing were also identified at many sites.

ASSOCIATED ARCHAEOLOGICAL FEATURES AND ARTIFACTS

mplex of associated features that demon-

Ds. These features include tipi rings, sweat

y modified trees, cut stumps, wells, refuse

Cached tioi Doles were noted at one site.

two

each

In 1998, a carved wooden paddle (Figure 6) was recovered from the surface at

site 45SA424. The weathered paddle, made of cedar, measures 2.76 m in length,

with a 3-cm diameter shaft or handle. The paddle blade is 50 cm long and 75 cm
wide. The proximal end tapers to a dull point, and is burned. Tribal representatives

visited the site and identified the artifact as a su-xaash, or berry processing paddle.

The specimen from site 45SA424 is virtually identical to that used by Lena Waters
in a 1935 Filloon photograph (Figure 5). The paddle was associated with a cluster

of other artifacts, including a galvanized bucket and a white enamelware pot. These
items had likely been cached in the limbs of an adiacent tree.

ENVIRONMENTAL CHARACTERISTICS

;eming is evident in the distribution of berry processin

communities
rom about 940 to 1550 meters. The majority of the 38 sites

mountain hemlock vegetation zone, with a few (8%) found

Pacific silver fir zone.

We found that most of the berry processine features

within

with a single plant community. Seventy percent occur within a mountain hem-
lock/red heather-delicious blueberry (TSME/PHEM-VADE) association (Diaz et

al. 1996). This plant community typically occupies high elevation parkland areas
m the mountain hemlock zone, often as a mosaic of meadow and tree islands
(Figure 7). Topography is generally flat to moderately sloping, including upland
bendies and areas adjacent to small lakes, ponds, or wet meadows. Both Vacdnium

common within this olant communitv.
Berry processing sites at lower elevations are prim

memhranaceum is common
Dur V. miciosum does not occur. Berry patches within this zone are transitional in
nature, and succession can be quite rapid, ultimately reducing huckleberry pro-
ductivity In the mountain hemlock zone, where subalpine plant communities
exhibit relative stability of species composition, berry patches may remain pro-

time

enhance huckleberry productivity

an
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FIGURE 7.—Tsuga mertensinm/Pln/llodoce cmpdriformis / Vaccinium deliciosum plant com-

munity at Big Meadow Camp (45SA338). Photograph by Cheryl A. Mack, USDA Forest

Service, 1992.

States Geological Survey, described the various causes of fires on what is now the

Gifford Pinchot National Forest. He wrote that Indians started fires to, among

other things, promote the growth of huckleberries (1900:135). Forest Service Fire

Reports for the years 1904 and 1905 attribute half of the fires on the forest to

These

huckleberry patches

understanding
ibility. Berry

are more visible and hence easier to find at higher elevations, where tree growth

is very slow. But slower regrowth also means that berry patches last longer at

high elevations, and therefore we would expect more extensive evidence of use.

Aside from a stated culhiral preference for its sweetness, V. deliciosum may also

have been suitable for picking later in the season, due to its frost tolerance. Be-

cause it is adapted to harsher environments than V. nwvihranacemn it may a so

have been available in years when the V. mcmhmnaceum crop failed. It is also

possible that these mountain hemlock/subalpine meadow plant commumties

were generally a more predictable source of huckleberries over time, providing a

i„,„i „r „-_ _„i:.u.-K. , ^^cc5V.1p with transitorv, fire-created patches (Mack

McClure 1996). The
such
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FIGURE 8.—Feature 13, Vaccinium processing feature. Big Meadow Camp (45SA338). Pho-

Richard

FEATURE STRUCTURE: EXCAVATIONS AT BIG MEADOW CAMP

To better understand the archaeology of Vaccinium processing, excavation of

a representative drying trench feature was conducted in 1995. Under the auspices

of the Forest Service Passport in Time public archaeology program, a crew of

trained volunteers assisted in the detailed investigation of one of 65 features at

Big Meadow Camp (45SA338), in the heart of the Indian Heaven Wilderness.

Feahire 13 was selected for its average size and appearance, and because it lacked

surface evidence of an associated log, suggesting possible prehistoric age. One of

research

feature, we hoped to provide a comparison between

characteristics

emoved. The

sod layer, largely a mass of rootlets from surface vegetation, was peeled back

charcoalX t^ O ^^«- ^vv»AAi.^wt^ cjw,xxti\^i^ KJL tilt ItOLlLllt: Cll IVl CIJJV-'^A"^'-^'*-*

(Figure 8). Surface mapping involved plotting exposed rocks and collecting ele-

vation measurements. Mapping data were later digitized in an AutoCAD program
for plotting as a contour map (Figure 9). When mapping was complete, a 1-m X
2-m trench was excavated to bisect the north end of the feature and provide a

cross-section profile (Figure 10). Sediments removed from the trench were initially

screened through 3-mm mesh to isolate any associated artifact material. Excava-

tions were arbitrarily terminated at a depth of 50 cm below dahim, approximately
40 cm below ground surface.
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Feature §13
Plan View
(Z«ro EUv.)
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Intorvals Bolow Datum

6 meters

HGURE 9.-Plan view contour map of feature 13, Big Meadow Camp (45SA338)

In cross-section. Feature

m wide, with rocks positioned at its base. A dense but thin layer of charcoal, 2 cm

to 4 cm in thickness (Stratum H), lies at the base oHhe trench east ofthe rocks^

As seen in the profile charcoal is concentrated on the s.de of the trench opposite

a.e low mound of soil that parallels the trench. The log which serv^ed as the heat
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charcoal

burned

The stratigraphic profile includes three distinct layefs of volcanic tephra.

sam
ment of Geology, Washingt

microDrobe analysis. The u

Mount St. Helens We

. 1482 (Mullineaux 1^

trench

trench

mixine of the tephra. Two thin ash dep

eruption (Stratum VII and Stratum IX) occur deeper in the soil profile, but were

undisturbed by trench

The excavation of

Feature

was average in size and appearance, and it contained o\ er 70 rocks of cultural

m
with a few found along the top and sides of the mound.

Three matrix samples of approximately 1.4 liters each were collected for ar-

chaeobotanical analysis during the excavation of Feature 13. Locations of samples

are shown in Figure 9. Samples were selected from areas containing visible quan-

tities of charcoal and oxidized soil, and consist primarily of Stratum II material

Tu^ ^ 1^^ ,.,^*.^ ^^^1,.^^^ UxT Fit- KJ^nr\T *^fpnhnlm. Rotana Labs, Seattle, Wash-

(Stenhol

AMS rac 40

Mature
Results

of sample analysis, discussed below, also provide evidence of feature function.

ARCHAEOBOTANICAL SAMPLING

-en archaeobotanical samples were o
(Mack

1992). These samples were derived from 10-cm diameter probes At se^'c^al sites,

samples were collected from multiple locations within the same feature m order

to determine which part of the feature would most likely yield archaeobotanical

remains. Four control samples were also collected outside of trench fca ures An
^ „ . 1 • _ innc f-^^ tii^fnt'oc n :^nd 14 at BiffFeatu

seven

Meadow Camp. All samples were submitted to Dr. Nancy Stenhohn c

Labs, Seattle, Washington, for archaeobotanical analysis (Stenholin 199U

Charred fruits, seeds and tissue of Vaccinium were recovered from

these samples. It is notable that of the fourteen samples collected from probes m

1990, only two produced diarred Vaccinium remains, in contrast to five of the s x

samples cdlecte'd in 1995. The visibility provided ^y-g exposur^^^^^^^^^^

Feature
optimize reco\'ery

The
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cations within the features, since it was not apparent from the surface of the

feature where burned material was concentrated.

Size and appearance of carbonized fruits suggest either Vaccinium deliciosum

or V. memhranaceum, fully ripe at burning. This would indicate processing in mid-

dle to late summer. Nearly entire fruits were recovered in samples from 45SA207,

45SA263, and 45SA338. Samples also contained a shiny amorphous black material

with bubble or steam cavities identified as processed edible tissue (PET). Stenholm

(1995) defines this as "tissue which resembles sugar-laden fruit or berry tissue

without the seeds."

Archaeobotanical samples also included charred fragments of worked wood,

including possible tool fragments. Samples from sites 45SA207 and 45SA263 in-

clude small plank or board fragments. One of the samples from 45SA207 also

produced the fragmentary end of a small pole, 2 cm in diameter, with probable

cut marks. Samples from 45SA263 included a fragment of a flattened or spatulate

object with a worn knife-like end, the worn tip of a wood implement, and two

flattened or tabular items with worn convex ends. A charred fragment of a worn
tool tip was also recovered from a Feature 14 sample. The tiny fragment of cedar

or hemlock may have been part of a skewer or slat.

Three bulrush seeds were also recovered from Feature 14 samples, most likely

representing the species Scirpus validus Vahl. The stems of various species of bul-

rush, referred to locally as tule, were used for making the mats on which the

berries were spread to dry. Although S. mlidiis is not often mentioned as an eco-

nomically important species (Stenholm 1995:7), it is the species that grows in

Trout Lake, an area identified by local Indian people as a place where tules were
collected while traveling to the berry camps (Billy 1992, 1995).

Comparison of the 1990 samples with those collected in 1995 at Big Meadow
Camp indicate significant differences in tree species composition among the sam-
pled sites. Botanical assemblages from lower elevation berry processing sites con-

tain high percentages of early serai species, such as Douglas-fir {Pseudotsuga men-
ziesii (Mirbel) Franco) and willow {Salix spp.), as fuelwood. Floral composition at

most of these sites today is quite different, with climax populations of Pacific

silver fir {Abies amahilis (Dougl.) Forbes) as the dominant tree type. Species rep-

resented in the samples from the higher elevation site of Big Meadow Camp,
primarily mountain hemlock {Tsuga mertmsiana (Raf.) Sarg.), are the same as

found on-site today. These differences suggest that fire-induced succession,
whether natural or caused by humans, had a greater impact on species compo-
sition at the lower elevation sites. Species composition in high elevation commu-
nities IS more constant.

SITE CHRONOLOGY

These sites have been dated with the help of ethnohistoric sources, tree-ring
dahng, and radiocarbon dating. Historic references provide dates of use for a num-
ber of sites with archaeological feahires. One example comes from the 1853 journals
of the McClellan expedition, which included ethnographer George Gibbs. McClel-
lan and his survey party camped with 138 Klickitat Indians at a site called Che-

The Indian camp of Chequoss most to
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the site recorded as Green Lake (45SA292). According to Gibbs, the Indians at

Chequoss were occupied in "feasting on strawberries and the mountain whortle-

Whortleberry i

archaeological

know
Skls-xaLia (45SA262) and Ayun-ash (45SA420) were still used in the 1920s and

Iskis Watum
processin

to those photo-

in use between

Ethnographic research has established a link between huckleberry processing

which

Numerous accounts

Schlick

describes these bark containers as expediency baskets, manufactured as needed

in order to bring home the surplus harvest of berries. Lieutenant Johnson Kelly

Duncan, topographer for the McClellan expedition in 1853, pamted a watercoloi

miniature of two folded bark baskets, while camped at Chequoss, labeled "Ccdai

Bark Baskets—Klick-a-tat." Trees from which the bark was removed exhibit i

characteristic scar. We have documented over 6,000 peeled cedar trees in the For

est, all with tool marks resulting from purposeful bark removal. The majority o:

huckleberry patch

ing dates from these cedars corroborate dates of occupation of nearby ethnograph-

ically-documented sites.

The site of Kalama't (45SA291) provides a good example, although there are

numerous others. Kalama't, known today as the Indian Race Track, was a sum-

mer berry camp used by mid-Columbia River Indians. Use of the Kalama't area

as a huckleberry patch has been documented archaeologically, through ethno-

through

The site is included in Verne Ray's 1936 inventory of Klickitat villages and camps,

where it is referred to as a summer camp and racetrack, in use in the period after

1850 (Ray 1936:149). Numerous historical features have been documented at the

site, including a linear racetrack, tipi rings, sweat lodge remains, and the remains

of huckleberry drying trenches, hiternal Forest Service records as well as articles

from local newspapers indicate that use of Kalama't was at a peak in the period

between 1890 and 1910. Over 400 peeled cedar trees have been documented with-

in 5 km

Mountai
to 1950, with a peak in use between 1890 and 1910 (Mack 1996:3r

Analysis of peeling dates from cedar trees to the south of Red

helped to pinpok^t the period of use of another, older berryfield m that area^ The

site of Chequoss was the place where Captain McClellan camped with 138 Klick-

itat Indians in August of 1853. Peeling dates from three peeled cedar sites, con-

taining 323 trees, located to the south of Chequoss indicate use of that area from

A.D. 1804 to 1911, with a peak in use in the decade after 1850^ Af er 1890 the

site appears to have been rather abruptly abandoned, perhaps due to declming

We
erry

ced

from A.D. 1 720 to 1950. It is probably our best tool for determming
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adjacent berry processing sites used within the last 300 years. Based on an anal-

ysis of the range of peeling dates at a number of sites, it appears that the average

duration of use of a huckleberry patch was between 40 and 70 years. This would

have varied based on the size of the huckleberry patch, with larger patches re-

maining productive over a longer time period.

We know that if huckleberry patches are created and maintained by fire, they

eventually revert back to forest when fires no longer occur, A few of the sites that

wp h;^vp rprnrdpd are situated within mature forests. Tliese sites were most likely

which destroved the

Overstory

became

sites were in use as huckleberry camps, and their subsequent growth would ul-

timately have led to site abandonment, when shade resulted in declining huck-

leberry yields. For those sites in forested settings, it is possible to determine the

overall age of the trees growing on the site through tree ring counting, using an

increment bore. If the assumption that the current overstory trees began growing

during the latter part of the period of site use is correct, then the age of these

trees should give an indication of the age of the site. Tlie range of tree ring counts

at the Swamov Meadows site indicated the existine overstorv trees beean erowinff

between A.D. 1816 and 1860. We
Meadows

between
Thirteen charcoal samples were collected from individual trench features at

five sites and submitted for dating. Resulting age determinations range from 600

± 50 years B.R to 100 ± 80, with two samples reported as "modem" (Mack 1992:

The

some
charcoal —very old

some
iiim processing. Because of this "old wood effect/' we do not believe the earlier

dates provide reliable age determinations for berry processing events.

To obtain age determinations that more accurately reflect the Vacciniuni pro-

cessing activities, we subsequently submitted samples consisting of charred nee-

dle fragments from Feature 13 and Feature 14 at Big Meadow Camp (45SA338).

Presumably, the needles represent fuel material used to ignite a downed log.

ethnohistoric

com
drying logs, we felt that both features might be of prehistoric age. The
•s produced AMS dates of 70 ± 40 B.P. and 350 ± 40 B.R, indicating both

in the archaeobotanical
charred

50
AMS datine. The

DISCUSSION

Aside from providing insight into one resource procurement activity, research
into the age of these features has important bearing on our understanding of
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changing land use patterns in the late prehistoric period. Huckleberries are no-

table in that they were available in quantities suitable for collection as a stored

food, and they could be dried to a raisin-like consistency and stored over the

The

resources

for winter use. For people who lived almost a third of the year on stored foods,

dried huckleberries provided an important wintertime source of vitamin C.

Some researchers have suggested that intensive huckleberry collection and

processing is directly related to equestrianism (Schalk and Atwell 1994, in Burt-

chard 1997). The argument used by Schalk and Atwell, namely that it was not

feasible to transport huckleberries in bulk from the uplands prior to the intro-

tumpl

technology

archaeological

ering and processing in the uplands of the region ca. 500 B.C.-A.D. 1000 (Chatters

and Pokotylo 1998:78), long before the arrival of the horse. A discussion of alter-

native means of transDortine food in the pre-horse era, such as the use of dogs,

thnograph

As that dogs functioned j

Bouchard 1998:244; Stem

Establishing

rectly on the question of whether intensive processing of huckleberries is related

sm or resource intensification. The

dicate that bulk processing of huckleberries does pre-date the introduction of the

Most researchers

increased during the late prehistoric period in response to increasing population

density (Burtchard 1990, 1997). Berry drying features provide clear evidence for

bulk processing of a seasonally abundant commodity In the Northwest, the shift

from a generalized foraging adaptation to a more logistically organized system,

with seasonally occupied specialized sites, began some time in the mid-Holocene,

ra Rnnn to '^nm ....r« RP rAmPs and Marshall 1980; Schalk 1980; Schalk and

Burtchard

berries might well represent one component of the regional trend in resource

intensification.
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ABSTRACT.—This study looked at the classification of bats by the Matses Indians

of Amazonian Peru using four methods: 1) interviews; 2) elicitation of bat names

using freshly-captured zoological specimens; 3) grammatical analysis of bat ter-

minology; and 4) analysis of recorded texts about bats. The results showed that

although the Matses have only one lexicalized name for referring to bats (of which

57 species have been collected at one Matses village), they recognize morpholog-

ical and behavioral diversity in the local bat fauna at the level of family, subfamily,

genus, or species. We suggest methods for identifying unnamed terminal taxa in

folk classification systems, and explore the taxonomic and cognitive nature of

sublexical folk-biological terminal taxa. Implications of our results for biological

inventory fieldwork are briefly discussed.

Key words: Matses, bats, folk classification, nomenclature, Amazonia
4

RESUMEN.-Este eshidio examina la clasificacion de murci^lagos por los Matses

de la Amazonia Peruana usando cuatro metodos: 1) etrevistas; 2) elicitacion de

nombres de murcielagos usando especimenes recien capturados; 3) analisis gra-

matical de la terminologia referente a murcielagos; y 4) analisis de grabaoones

de textos sobre murcielagos. Los resultados revelaron que aunque los Matses h-

un
un solo pueblo Matses), ellos reconocen

versidad en la morfologia y conducts de la fauna local de murcielagos al nivel de

familia, subfamilia, genero, o especie. Aqui sugerimos metodos para la .deiitih-

taxones
taxones

ciasincacion traaicionaies, y t^xpiuiam^^ ^- -»—
i
^- .-_ ^^ Ut-m-^

terminals en sistemas de nomenclatura biologica tradicional. Djcuhmos bre e-

mente las implicaciones de nuestros resultados para el trabajo de campo de m-

ventario biologico.

RESUME-Cette etude examine la classificaSon des Aauv-sou™ par te Mens

Malses de lAmazonie p^ruvienne en utilisane qualre
"^f^f-.H^^^^^^,^/

recemment

chauve-souris; 3) analyse grammatical de la termina
Les

un

chauve

ils en recomiaissent la diversite dans la ^^^rp^^^^f;f;'!
^^J^.^^^ des methodes

de la famille, la sous-famiUe, le genre, ou I'espece. Nous suggerons



62 FLECK et al. Vol. 22, No. 1

pour identifier des taxa terminaux sans noms, et nous explorons la nature tax-

onomique et cognitive des taxa terminaux dans les systemes traditionels de clas-

im

les inventaires sur le terrain.

INTRODUCTION

A common finding in ethnobiological classification studies is that some local

biological species get lumped into a single named category with no named sub-

ordinate categories. The conclusion usually drawn from such observations is that

the people whose classification system is being studied are less acute observers

of biological diversity than are Western scientists for the organisms in question.

Although the inference seems self-evident, it could be misleading if non-scientists

consistently recognize some species that they simply do not name. If covert (sub-

lexemic) species recognition is a widespread phenomenon, the use of linguistic

criteria to determine which folk categories are considered for comparisons of clas-

sification systems could significantly underestimate the ability of traditional so-

cieties to discriminate taxa. To emphasize the language-based nature of sudi com-

parisons, we refer to situations where a named terminal folk taxon includes more

than one biological species by the term "lexical underdifferentiation."

In published ethnobiological studies wherein criteria for accepting or rejecting

informant responses have been stated explicitly, names (lexemes habitually used

taxonomic categories) are distinguished

mbiguous lexemic

Huim
Hurm and French 1984). The inevitable outcome of such methodology is that re-

searchers do not actively look for ethnobiological categories below named termi-

nal taxa. Under a theoretical position that consistent linguistic labeling is required

for human category formation, it would be justified to disregard such urmamed
entities. However, this assumption has not been substantiated, and there is evi-

dence that folk biology may be a fertile hunting ground for examples of sublex-

emic categorization. Thus, Diamond and Bishop (1999:37) found that in two out

of three cases of lexical underdifferentiation of the local bird fauna bv the Ke-

informants
between the two species bearing the same name/' Similarly, Dwye

taxonomic
mammalian

* which no formal lexeme
available." Unfortunately, all of these interesting cases were mentioned only in

passing, and none was formally analyzed. Among the few exceptions to this trend,

Buhner and Menzies (1972, 1973) described several sublexemic folk-zoological
taxa recognized by the Karam in some detail.

Curiously, the disregard for unnamed categories is not consistent in ethno-
biology. "Covert categories" (unnamed midlevel groupings of named taxa) and
unnamed "unique beginners" (highest-level taxonomic categories), by contrast,

have received much attention (Berlin et. al 1968; Berlin 1974; Brown 1974; Hays
1976; Atran 1983; Taylor 1984). This inconsistency might be justified in a purely
Imguistic study, where covert midlevel and unique beeinner cateeories delineate
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groupings of lexemes that are relevant to the description of semantic domains.

However, if the object of an ethnobiological project is to explore the perceptual

and cognitive aspects of folk classifications, either in their own right or in com-

parison to other taxonomic systems, it does not make sense to dismiss lower-level

folk categories based solely on lexemic labeling.

Understanding the relationship between folk-biological knowledge and lex-

emic labelling can have practical applications as well, notably for field biologists.

Lists of local plant and animal names are often collected during botanical and

zoological inventories, but the interpretation of such lists can be problematic

(Prance 1984; Schultes 1986; Fleck et al. 1999; Wilkie and Saridan 1999). Whereas

lexical overdifferentiation (in which one biological species corresponds to two or

more nonsynonymous folk species names) can lead to inflated estimates of local

biodiversity (Fleck et al. 1999), lexical underdifferentiation can result in equally

misleading but oppositely biased estimates. Well researched examples of both

phenomena are crucial for more informed applications of folk-taxonomic data in

biodiversity research.

This paper explores the classification of bats (Mammalia: Chiroptera) by the

Matses Indians of Amazonian Peru. Preliminary ethnobiological research (Fleck

1997) indicated that bats are lexically underdifferentiated by this indigenous rain-

forest culture, a hypothesis we subsequently tested in a collaborative field study

of Matses ethnomammalogy. Using both traditional ethnobiological methods (in-

terviews, listing requests, naming exercises, morpho-syntactic tests) and recorded

monologues, we documented Matses knowledge of local bat diversity and natural

history, and we analyzed how that information is linguistically encoded. Simul-

taneous sampling of the local bat fauna provided the necessary materials for nam-

ing exercises, a preliminary estimate of chiropteran diversity in our shidy area,

and permanent documentation of the biological taxa described by Matses infor-

mants.

MATSES AND THEIR INTERACTIONS WITH

The Matses (also known as Mayoruna; Panoan language family; are an in-

digenous Amazonian society consisting of about 1500 persons Uvmg along the

Yavari (Javari) River and its tributaries in Peru and Brazil. Prior to 1969, the Matses

avoided contact by staying far from navigable rivers and maintainmg hostile re-

lations with neighboring non-tribal Peruvians and Brazilians (Romanoff 1984),

although their ancestors may have had sporadic contact with Jesuit missions m
prior centuries (Erikson 1994). In 1969, the Matses ^^t^^lished first peacefu con-

tact with Summer Institute of Linguistics persom^el (Vivar 1975^ and m the 1980s

some groups moved away from the inland villages and settled ^^ the bank of

the Yaquerana (Upper Javari) and Galvez Rivers. Acculturation of the Matse^^to

olde

culture know!
T

Many of the younger men
Matses are still essentially monolingual. Most

Matses still meet
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ities including hunting, fishing, trapping, horticulture and collection of wild

foods.

Matses have no subsistence or ritual interest in

Matses

ter Matses houses to eat ripe plantains, and vampires

Matses and their does and chickens. Other soecies roost

in Matses buildings, particularly abandoned houses, where they make noise
leave feces. Bats visit Matses swiddens to eat plantains and papayas, and to n
in plantain leaves or under the bark of felled trees. While hunting, Matses
quently disturb bats that roost in foliage close to the ground, bat roosts in hoi
trees are often found when felling trees for swiddens, and Matses remove
madillos from burrows that are often inhabited by bats. At dusk, bats can be s

flying around villages, and at night they can be heard vocalizing and swoor
ground outside houses. The Matses

chery target practice. Apparently, the only Matses

them

manifest themseh

them to become

STUDY

This study was conducted principally at the Matses village of Nuevo San J
"W, 5°14'50"S, ca. 150 m River

bank tributary of the Yavari River), in the district of Yaquerana, department
oreto, northeastern Peru (Figure 1). Estimates of average annual rainfall (2900

temperature (25.9°C) are available from I

The
km west of Nuevo San Juan {M.

The area around Nuevo San Juan
is primary rainforest except for gaps from wi ^
swiddens (0.5-2 ha horticultural plots) that have been cleared annuallTsince the
village was established in 1984 (see Fleck and Harder [2000] for additional details
about local habitats).

Over 100 species of bats could be expected to occur in Matses territory, as
interred from available geographic range data (summarized by Voss and Emmons
iyyb). Far from constituting a homogeneous group of confusinelv similar forms

includes many

{Vampyrum
trenchant m

large
(

{Phyllostomus

Thumbless Bat (Furipterus horrens)
{Myotis spp.) are tiny (<10 g). Although most bats are uniformly browr
^ackish, some are distinctively colored; those with distinctive markings

contrastin
diest) the Greater Sac-winged Bat {Saccopteryx hilineata, with two ...^ -

anrbVl^f"'n
' ^^^^^^^^'^ Bat {Ectophylla macconnelli, with hght gray fur

and bright yellow ears, noseleaf, and thumbs). Other taxonomically irnportant
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HGURE l.-Map showing our study site a. Nue™ San Juan - .he GMvez ^ver a^^^^

Matses

'rphological differences concern the shape of prominent Doay pm
.^

...e,

ed Bats (family Emballonuridae) are recognizable (among ««^^«^yj^
eptionalv mobile, fleshy rostrums; Free-tailed Bats i^^l^^^^^^^'^^^

^g
beyond ght membranes;

muzzles

their

Taxonomic

example, the Proboscis Bat {Rliynchonyderis naso) tyip

characteristically

almost any daytime river trip in Amazonia. Many

Stenodermatinae) roost m
m Some bats feed
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exclusively on flying insects (e.g., families Emballonuridae, Vespertilionidae and

Molossidae), but some Spear-nosed Bats (subfamily Phyllostominae) snatch crick-

ets, katydids, and other crawling insect prey from leaves and stems. Other bats

eat fish {Nodilio leporinus); blood (subfamily Desmodontinae); birds, rodents and

other bats {Vampirum spectrum); fruit (subfamilies Carolliinae and Stenodermati-

nae); or flower nectar and pollen (subfamily Glossophaginae),

METHODS

Data for this study were collected during three field seasons, in 1994 (4

months), 1998 (3 months), and 1999 (3 months). Additionally, in 1995-1996, Fleck

worked among the Matses for 20 months documenting their rainforest habitat

classification system and their knowledge of non-flying mammal diversity, during

which time he became moderately fluent in the Matses language.

Preliminary Interviews.—From April to July 1994, 12 Matses hunters from the vil-

lages of Nuevo San Juan, Remoyacu, and Buen Peru (Figure 1) were individually

interviewed about the local mammal fauna in order to obtain a list of Matses

mammal names. Once this initial list was compiled, 5 informants (Informants A-
E) were selected to answer more detailed questions about the natural history of

taxa in these lists. Because these earliest interviews were carried out before Fleck

was fluent in Matses, they were conducted in the local Sparush dialect with bilin-

gual Matses speakers. However, as soon as the Matses names for mammals were

learned, these were used instead of the Spanish terms. Among other questions,

each of the 5 informants was asked if there was more than one type of that named
taxon; affirmative responses were followed up with a request to list the different

kinds. In the case of bats, interviewees were asked, ";Cuantas calidades de cues-

The informants

continue
this part of the preliminary interviews will be referred to as "listin

Interviews were conducted without anv other adults nresent in ord€

interviewees

mmons
(Eisenberg 1989), and with specific questions about bats that were expected to be
in the area; however, only those responses given without prompting are consid-

m
Recording of —From May to July of 1998, mono
about the natural history of local mammals were elicited from 7 Matses men
(Informants C-I; two from Buen Peru, two from Nuevo San Juan, two from Buenas
Lomas, and one from Estiron; Figure 1) and recorded on digital minidisk. All

monologues were in the Matses language (5 of the informants spoke Spanish to

various levels of fluency, the other 2 were completely monolingual). To elicit the
texts, informants were asked to talk about a terminal folk taxon, which was men-
tioned only once by the interviewer (Fleck). Informants were asked to say as much
as they wanted about any topic relating to the folk taxon in question, and were
not mterrupted or asked to continue, regardless of the length of their monologue
Each mformant was interviewed with no other adults present in order to achieve
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.se. These recordings were subseq

checked for accuracy with Matses

Juan in 1999.
.1. "tt.

fng and Taxonomic Identifications.—Vrom May to July of 1998, Voss

fauna within a 3-km radius of Nuevo San Juan by ground-level

by searching for roosts (see Voss and Emmons [1996] for detailed

hese inventory methods). Local habitats sampled by mistnetting

s and clearings around Matses houses, secondary growth (aban-

0, well drained primary forest, aguajales {Mauritia flexuosa palm

ver beaches. Under the forest canopy, mistnets were usually de-

(tandem)

confi

just before dark (often when it was stiU light enough to read), and were tended

__ ... 1 .^1 i.1 . ^i^o^^ /'itcii::ilW Vipfnrp midnight). The equipment

m
mm

Matses

m
September

Matses men

;o employed on any given day. R)r the first month ot the lyv^ tu

Matses did not collect bats or record data themselves, bu returned

specmiens

Matses

selves^nd Ln Wght the specimens to He* who identiSed c^.osued^nd

preserved them. Matses

(Figure 2), which Fleck later translated.

All mistnetted and shot bats were provi

field using published sources (e.g., Emmons 1

voucher specimens were preserved for every
Their

individual whose identihcation was aeeiaeu ^x ^.^x...^^^^- -,
pvimined all

field identifications were subsequently confirmed by Simmon ^wh^
^ouXs are

preserved bat voucher material from this project ^-P^^^^^^^Z
?d m the Museo de Historia Natural

xT.fur;,!

Marcos (Lima) and in the American Museum of Natural

York).

^/ __Our^g the 1998 field s^so. r^s^f^^l^T^tZ

San Juan

Matses bat

Flprk. The
anon was conaucieu ai iNw^v^ -— j— . ^onf;^ininff specmiens
e Matses (Informants E-G and J-O) in a plashc

''f
^ ™"''"^ j w:

ral species (including multiple individuals of

'^^;^^'^;:'X^% , .,

lentification number. The M^'^-
""f.^^^eC^T Matses were enco,

sometimes in groups, to name the bi>'s '" "<e

J ^^^j, ^^^ a

I to inspect the bats by turning them over and strm
^^

^^^.^^,

more
discovery of white
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I
'

FIGURE 2.—One page from a Matses research

ifus) and one Spear-nosed Bat {Phyl
in.fn»„ u , V r-r r .

"^<^^^^^ Ddib ymomsus rufus) and one Spear-nosed Bat [fnyi-

Sn Xi r i^-
^[.""^^^^^^'^^ 'Tuesday, November 4, 1999. 1 killed three niste palm [Zrwrto

aeltotdea] hole dwellincr onPQ t ViiioH h..^ ^-,:i^j t.... ^ . .,, , , ^ r, ..irr t

chop
two tailed bats and one tailless one. Many

three bats.' To right of drawing: 'The

specimen
name of the informant

During the first month of the 1999 field season, while accompanying Matses
assistants to collect bats at roosts they had found Matses

names

fo rnnn^'l" r ^'"'' ^P^''^'^ *<= *<" t-^ts- When the Matses started

InJwl * 1 ™ "' °™' *''>' ""=« •'^'*d to record a riame for the bat

to MaTslo *' h r Irf r^' '^^'^- ^^'^'^ ^' *e viUage, Fleck ofter, discussed

Mat^s ritt *' ^''"^ "^" "l^" "'k^ted them ar^d with ar,y other

^'1T_*1T'^ P"-^^*^"'' ^"d '«=«--ded terms arrd phrases that the MaJs used
to refer to the hats.

of Bat Terminohgy.-Matses responses ffrom

distinterms (endocentric expressions; h.^So^':^^:^.'^^
phrases (exocenWc expressions). These tests invoTved modifying
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linguistically and checking with speakers for grammaticality and, if grammatical,

recording the meaning of the modified phrases. Morpho-syntactic tests were ap-

plied both at the time of the name elicitation with the dead bats at hand, and at

other times using the entire inventory of responses. The general principle of Mats-

es grammar upon which these tests were based is that lexicalized polymorphemic

names are treated grammatically as noun roots while descriptive phrases are not.

Thus, lexicalized phrases cannot have any linguistic material (affixes, clitics or

words) inserted between the units in the word/phrase, and modifiers modify the

whole lexeme, rather than just one component. Descriptive phrases, by contrast,

can have linguistic material inserted between the morphemes, and the scope of

the modifiers can be restricted to the word in the phrase that directly precedes

them.

RESULTS T^

Listing Requests.—The 5 interviewees responded to the question of how many

types of bats they knew about with a mean of 16.6 responses (ranging from 8 to

22), totaling 83 cumulative responses distributed among 43 different bat descrip-

tive terms. Table 1 is a compilation of all the responses to the listing requests.

information

mor
twice as common

interviewees, but many
by 4 of the 5. Inspection of Table 1 reveals that several pairs of responses given

same informant would be im
and

bat').

Recording of Bat Natural History Accounts—The seven recorded bat natural history

accounts lasted a total of 13:20 minutes, ranging from 99 seconds to 145 seconds,

wUVt =. rr,Q^^ ^( -i-iA c^^^r^r^Ac. A Ucf of l^a^ natural historv information given by

Matses
responses

more

lations). Interestingly, in contrast to th(

(Table 1), the Matses m(W\ologues includ

about morphology, although there was
ferring to morphology than to behavior.

Bat Fauna! Sampling and Taxonomic Identifications.—YJe collected a total of 503 bat

specimens at Nuevo San Juan from 1998 to 1999. We mistnetted on 21 mghts m
1998, deploying an average of 40.9 m of nets for 2.6 hours per night. Overall, we

netted for 2,309 net-meter-hours (nmh), caphiring 372 bats, of which we presen-ed

166 as voucher specimens. We recorded data from 24 bat roosts m 1998 and from

142 roosts in 1999, for a cumulative total of 168 recorded roosts. A total of Jll

specimens were collected as roost vouchers from 1998 to 1999.

Combining bat identifications obtained by mistnetting and by seardimg tor

' "~ pecies representing 33 genera

subfamilies; Appendix A). In
docume

m 10 higher-order Linnaean categories (families or suDiamine^ ..ppc..-.-^,. -.

addition, the local occurrence of two or three other species (not obser%'ed by us;
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TABLE L—Compilation of bat descriptive phases listed by five Matses interviewees.

Matses responses Translation

Names describing appearance (55 responses; 26 different phrases)

Color

cuesban cheshe

cuesbatj ushu

cuesban pin

cuesban tanun

cuesban beshpiu

cuesban cheshe-cheshe

cuesban piu-piumbocquid

'black/dark bat'

'white/light-colored bat'

'red bat'

'gray bat'

'yellow bat'

'brown bat'

'reddish bat'

cuesban tanun-tanuquiocquid 'grayish bat'

Distinctive markings

'red-headed bat'

'variegated-backed bat'

'stripe-backed bat'

'spotted bat'

'little bat'

l^ig bat'

'Uttle black bat'

'big black bat'

'little light-colored bat'

Tittle red bat'

'big red bat'

Tittle gray bat'

'little spotted bat'

Tittle white-bellied bat'

'big-eared bat'

'free-tailed bat'

'fleshy-nosed bat'

Informant

A B C D E

A B

A
A

cuesban mapiu
cuesban cabedi

cuesban cadaun
cuesban bedi-bedicquid

Size

Cuesbanempi

cuesbandapa

Color and size

cuesban cheshempi

cuseban cheshedapa

cuesban ushumpi
cuesban piumpi
cuesban piudapa
cuesban tanunempi

Distinctive marking and su

cuesban bedimpi
cuesban tacsedempi

Distinctive body parts

cuesban pabiatedapa
cuesban incuente choquid
cuesban deuishquedo
cuesban cabedi deuisac 'variegated-backed, long-nosed bat'

Names describing natural history (28 responses; 17 different phrases)
Feedmg habits

cuesban mani cheqtiid

aiesban nuequid pequid
cuesban cute bacue chequid
cuesban bucu bacue chequid
cuesban chiiiish bacue chequid
cuesban capishto pequid
cuesban biush pequid
cuesban intac chishquid

Roosting habits

cuesbati mechodo icquid
cuesban cute shecue icquid
cuesban buintad shecue icquid

B
A B
A B
A

A B
A B

A
A

plantain

eatin

dicot-tree-fruit-eating bat'

A
A

fruit-eating

•eating

eating A

fly/mosquito-eating bat'

'blood-sucking bat'

'bat that is in hollow termite nests' A
'bat that is in dicot tree holes'
'bat that is in hardwood tree holes' A

'-^^•^f^!!^!!!^;^^

B

C

B C
B

C

ABC

A B C D
B CBCD
B

D

D

D
D

D

BCD
B

A
A B C D
A B C D

B

D

D

D
D

E

E

E

E

C D E

D E

D

E

E
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TABLE L—(continued)
w

Informant

Matses responses Translation A B C D E

cuesban matti pada podo icquid 'bat that is in wild banana leaves' D
acte cuesban 'river bat' A B C D
acte nantan cuesban 'on-the-river bat' B

abuc cuesban 'high-up bat' B

Vocalization

cuesban coshquequid l^at that vocalizes sajring "cosh"' C

Total responses given by each

Total different responses = 43

83; mean = 16.6)

is implied by Matses descriptions of fishing bats (almost certainly Noctilio lepori-

ms), vampires that feed on humans and dogs {Desmodus rolundus), and vampires

that feed on chickens (perhaps Diaemus youngi and /or DipkjUa ecaudata). The local

bat fauna therefore includes a probable minimum of about 60 species.

Elicitation of Bat Names.—Elicited bat names showed much inconsistency among

informants, among single informants' responses for different specimens of the

same species, and even among responses of single informants for a single speci-

men, suggesting that none of the responses were lexicalized names, i.e., lexemes

habihially used to designate a category. Interestingly, however, the responses were

not completely random, exhibiting some preferences in the subset of descriptive

phrases used, or, perhaps, a tendency to focus on a particular subset of morpho-

logical/behavioral characteristics (Table 3).

The most evident pattern in bat name elicitations was that all names elicited

using dead bats that were mistnetted the night before were descriptive of the bat's

appearance, while some names elicited at roost sites were descriptive of roosting

feeding

morphological

lists all name elicitation responses for one bat family, illustratmg the level ot m-

in resDonses and the nature

This oattem

the bats other than those directly obser\^able during elicitation were not inducible

by the Matses upon inspection of bat carcasses or roosts.

When several Matses were present during name elicitation, they never argued

among each other as to the "correct" name for a bat when they gave differen

responses. This contrasts with name elicitation for other mammahan taxa, in that

there were sometimes arguments about nomenclature. For example, when a group

of Matses were presented with a freshly killed specimen of Scolomys ucayalensis,

a rarely-encountered, tiny, gray mouse, the following discussion ensued:

1st man: yama biec-quid ne-e-c

short.tailed.opossum be.like-Agt.Nzr be-Npast-Tnd ic

'It's one that is like a short-tailed opossum.'
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TABLE 2.—Summary of the 7 recorded bat natural history accounts (see Appendix B for

the translations of all the natural history accounts).

Type of

information Information given
w^^"-I-^
diversity/abundance there are different kinds of bats

morphology

feeding habits

roosting habits

bats are numerous
black/dark-colored

white/light-colored

red

white-chested

small

large

little and black

big and black

little and white

little and gray

free tail

tiny tail

fleshy nose

long tongue

have wings

eat all sort of things

eat plantains

eat only the end of the plantain

eat plantains in swiddens
eat dicot tree fruits

eat fig {Ficus spp.) fruits

eat vine fruits

eat Cecropia tree fruits

eat fruits by going back and forth
eat fruits while hanging
eat fruits in primary forest

vocalize as they eat fruits

eat roaches

eat crickets

catch insects on the wing
suck Matses' blood
blood doesn't coagulate after bat bite
suck dogs' blood
bite dogs on the ear
suck chickens' blood
eat at night

roost in different ways
roost in hollow trees

roost in hollow termite nests
roost under fallen trees
roost between stilt roots

trunks

gull

banana

roost

modify leaves to make tents

C
C
c

c
c
c
c
c

c

c
c

c

c
c

c

c

Informant

C D E

D

D

C D

roost in Hyospathe elegans palm leaves C D
roost in Attalea butyracea palm leaves

E
E
E F

F

E
E

E F

E

E

F

G
C D E F G

E F G
F G

G

G

E
E F G

G
F G

F
F
F G
F

C D E F G H I

G

H

H
H

F G H
F

G H
E
E F G
E F G H
E F
E
E

F
E F G

I

I

I

I

I

I

H I

I

I

H I

H
H
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TABLE 2.—(continued)

Type of

information

sounds

movement

Information given

C

C
c
c
c
c
c

roost above rafters of houses

roost in abandoned houses

roost on trees over rivers

roost near sandy streams

roost near swiddens

roost high up
roost in primary forest

sleep hanging

hang upside-down
roost in groups

dirty their roosts with feces

make audible vocalization

vocalize at night

vocalize high up
make audible flapping noise

[call imitations]

[flapping imitations]

fly around at night

do not fly around in the day

fly high

fly over the river

always swooping by
throw down fruits as they fly by

activities in houses come inside houses

fly around inside houses

come in houses to eat plantains

give birth inside in house roofs

leave feces inside houses

knock down arrows inside houses

vocalize inside houses

non-natural history inedible (dietary taboo)

bats are bad/worthless

Matses kill bats that come in houses

C

C

Informant

C D E F G H I

D

D
D

C D
D

C

D
D

D
D

C
D

C D
C

D

E
E
£

G

F

F
F

H
H

H

I

I

H I

H I

H
H

I

H
H I

I

I

old man: yama
sliort.tailed.opossum

ne-e-cpenquio ne-e-c tambisempi

NegEmph be-Npast-Indic rat/mouse

ne-e-c

be-Npast-Indic

'It's not a short-tailed opossum. It is a rat/mouse/

2nd man: tamhis'empi-n bacue ne-e-c

rat/mouse-Gen offspring be-Npast-Indic

'It's a baby rat.' [lit. 'It's a rat/mouse's offspring.']
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old man: bactie penquio ne-e-c

offspring Neg

en IS aton shoma

be-NpasMndic here look 3Gen teat

female

gated teats, indicating it had raised a litter]

woman: ne-e-cchecampi

mouse.opossum be-Npast-Indic

'It's a mouse opossum.'

old man: checa penqtiio ne-e~c checa deuisac

opossum Neg

ic-e-c

Indie opossum long.nosed

neid

Indie this.one

dehiate-mpi ic-qnid

nose-Dim have-Agt.Nzr

ne-e-c

be-Npast-Indic

'It's not an opossum; opossums have long muzzles; this is one that

has a small muzzle.'

of Bat Terminology. Matses responses to bat listing

;ynchronically analyzable and descriptive in nature,

late cateeorv name cuesban 'bat' modified by an en-

We

taxon].

similar/related to [some
//

Matses

unfamiliar m

d by Berlin

it, indicating

meanm
Matses subordinate type

specific" nomenclature pattern (Berlin 1972). If Matses

composite lexemes" and Berlin

econdary

syntactic

characteristics of ad hoc descriptive phrases, as indicated
In Matses

those

formally indistin

names, as in example (1). But at least two

m
These tests are based on the grammatical property of Matses

lexeme

mi

d. So, despite being a predominantly polysynthetic language (i.e., words in

language can contain many morphemes), compounds can be formed in Matses
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without phonological union of the stems (as in Chinese [Anderson 1985]). The
first morpho-syntactic test is based on the grammatical pattern in Matses that

nominal enclitics generally occur at the end of noun phrases, but if the enclitic is

part of a lexicalized name, it will not be moved to the end of the noun phrase

when another element is added to the noun phrase after the head noun. For

example, in (1) it is not clear whether -mpi 'Diminutive' is part of a name {btuimpi

is a lexicalized name for the pygmy anteater, Cyclopes didadyJus, a very small

species of anteater) or if it is part of a descriptive phrase meaning 'small taman-

dua' (a tamandua is a medium-sized anteater; the species found in Amazonia is

Tamandua tetradactyla). When an adjective is added, however, this ambiguity dis-

appears, because the adjective must follow -mpi if -mpi is part of the lexicalized

name (ex. 2), but if the utterance is a descriptive phrase, -mpi will go at the end

of the noun phrase, after the adjective (ex. 3).

(1) beui-mpi ne-e-c

tamandua-Dim be-Npast-Indic

'It's a pygmy anteater' (name)

or: 'It's a small tamandua' (descriptive phrase)

(2) beui-mpi cheshe ne-e-c

tamandua-Dim black be-Npast-Indic

;my a

small

(3) beui cheshe-mpi ne-e-c

tamandua black-Dim be-Npast-Indic

'It's a small, black tamandua'

but not: ""It's a black pygmy anteater'

The second test involves the mor^M.^^ <j\^\^\ULi\JL LCDL llLVLIlVtJ Lilt: lllWi k-'i iv-iii^ ..^w, -| >. -

ending with a vowel, -quio to those ending in a consonant), which may occur on

stems of any open lexical class. Because it is a suffix (rather than an enclitic) its

domain is the word to which it is attached, so its emphatic/augmentative meaning

normally modifies only the meaning of the word to which it is attached (rather

ttached

Stem without restriction. But in multiple-word monolexemic phrases, like that tor

puma {Puma concolor; ex. 4), the suffix -mho treats the whole phrase as a noun

root; i.e., when the series hedi piu refers to a puma, it is impossible to suthx

mho to hedi, and when -mho is suffixed to piu, it affects the meaning of the

whole phrase (ex. 5, first translation), but if hedi piu is used a descriptive phrase,

-mho modifies only piu (ex. 5, second translation). Also, when hedt ptu is a lexeme,

fi,^r_. . ,,. .
^^ \, , ... .,... .uu^,.^i. fT^o fran>ilationm 6) IS unusual.

only possible translation for this

correct sentence.
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' V

(4) b'edi piu

jaguar red

'puma (Puma concolory

'red/orange/yellow jaguar' (a possible, but unusual gloss)

(5) b'edi piu-mho is-o-tnhi

jaguar red-Aug see-Past-lA

'I saw a true puma/
or; 'I saw a bright red/orange/yellow jaguar/

(6) bedi-mbo piu is-o-mbi

jaguar-Aug red see-Past-lA

'I saw a true jaguar that was red /orange/yellow/

but not; *'I saw a true puma/

Matses speakers rejected all attempts to modify bat listing request and nam-

ing responses as if they were lexemes, while accepting the majority of construc-

tions consisting of the response modified as if it were a descriptive phrase. For

example, when two specimens of the small, light-colored Lesser Sac-winged Bat

{Saccopteryx Jeptura) were captured, one Matses named them both as cuesbanempi

'small bat' Upon Fleck's attempt to refer to the lighter-colored one of the two by

adding an adjective to the noun phrase as though it was a lexeme using (7), (8)

was given as a correction, an expression exhibiting the properties of ad hoc de-

scriptive phrases (asterisks mark rejected sentences).

(7) * ciiesban-mpi ushu

bat-Dim white

('light-colored small bat')

(8) cuesban ushu-mpi

bat white-Dim

'small light-colored baf

^

I i

1 1

name i to be

inseparable from cuesban. Similarly, when a specimen of the White-t:
Round-eared Bat, Tonatia silvicola, a large, light-gray bat, was named cuesb
m 'gray bat,' the informant allowed the suffix -quio to be inserted wit
phrase (9), and when -quio was suffixed to the adjective, only the meanin
adjective was modified, rather than the whole phrase (10).

(9) cueshan-quio ushu
bat-Aug white

'a light-colored true baf

of the
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(10) cuesban tanun-quio

bat gray-Aug

Very light-colored bat'

but not: *'true light-colored bat'

In conclusion, the results of such tests show that none of these responses

possess any morpho-syntactic properties of lexicalized polymorphemic phrases;

instead, all of them appear to represent ad hoc descriptions.

DISCUSSION

Matses Recomize Bat Categories Below the Level of Order?—The

lemic expressions to pass tlie syntactic tests tor lexemic status is tne

-)p11ing evidence that the Matses lexicon has but one lexicalized name

lesban. The inconsistency of the naming exercises using dead bats alsc

he conclusion that there is only one Matses lexeme for bats. As sug-

Berlin et al. (1974:51), an important clue for determining the lexemic

m utterance is "the reliability and stability of a particular linguistic

n over time and across informants/' However, it must be acknowledged,

that the inability

known organisms in

shortcoming of naming
informants failed to identify prepared skins of the Screaming Piha

{Upaugus vociferans), despite its immistakable, loud call and the common occur-

rence of this bird in the region (Berlin 1992). Bats are particularly subject to the

limitations of eliciting names in the absence of behavioral and ecological cues,

even though we used freshly-killed bats rather than stuffed specimens. Because

Matses

:ame animals

nochimal it is difficult to observe their morphological charac

Similarly

and
temal anatomy. Therefore, it would not be surprising if the Matses responses

naming experiments using dead bats varied widely even if the Matses had le

names
and

were inconsistently-applied phrases describing readily apparent morphological

rl.^.-.^..^-. ..^_ -^ . .1 . .t__ 1 .:.4.^^^,r 1-Ki V.;^f n.imine was due to the aa
chara

nature

Thus, the only lexeme in Matses

responds'to the scientific taxonomic rank of order (Chiroptera). From a biologists

nf^rc

—

.•„ .1 . . j..j.-rr ^x^^r.r. rnn<.irlpnn2 that cwesbflw (a cate-

gory
i not turther subdividea into suDuiumaL^ x.^...>- „ -

' occurring scientific terminal taxa. By implicahon tire Mats^ would

much less acute observers of bat diversity than are biolog.sts. Howeve,

seems
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(Table 1), which seem to indicate that the Matses recognize bat diversity at levels

corresponding to Linnaean family, subfamily genus, and even species.

The fact that Matses informants could list many kinds of bats from memory

prior to our name elicitation exercises implies that bat descriptive phrases used

by the Matses are not all based on immediate perception, but reflect a learned

classification of bats that exists at some psychological level. In several listed ex-

amples, a descriptive phrase could only apply to one biological species, such as

acte cueshan 'river bat', and acte nantan cuesban 'on-the-river bat', two terms that

clearly apply to Rliynclwnyderis naso (the only bat commonly found roosting over

rivers in Matses territory). Another example is cuesban nuequid pequid 'fish-eating

bat', which could only plausibly refer to Nodilio leporinus. Similarly, only bats of

the genus Tln/roptera (Disk-winged Bats) roost in new, roUed-up wild banana

leaves, so the expression, cueshan mani pada podon icquid 'bat that is in wild

banana leaves', almost certainly refers to members of this genus. Although the

Matses do not seem to know that there is more than one kind of vampire, the

frequently listed expression, cueshan intac chishquid 'blood-sucking bat', reflects

knowledge that there is a subset of bats that consume blood (members of the

phyllostomid subfamily Desmodontinae). Similarly, the phrase cueshan deuish-

quedo 'fleshy-nosed bat', could only appropriately apply to bats of the family

Emballonuridae because the descriptive term deuishquedo is otherwise only used

to talk about the tapir's strikingly similar proboscis. (Indeed, in naming exercises,

the phrase cueshan deuishquedo was never a response for any bats belonging to

biological taxa other than Emballonuridae.)

Lists such as those in Table 1 reveal a detailed knowledge about variation in

bat natural history, but do not necessarily hnply that the Matses conceive any

categories beyond the level labeled by cueshan. Because all categories in any con-

text necessarily contain some variation in traits among members, the question

here is: (i) do the Matses simply recognize variation in bat morphology and be-

havior, attributing the variation to single individuals exhibiting the whole range

of characteristics at different times, or to individuals within the same population

displaying any of these characteristics idiosyncratically; or (ii) do they actually

recognize discontinuities (and multiple prototypes) within the category of cues-

han, and attribute them to separate subcategories? One way to answer this ques-

tion is to consider whether the Matses recognize multiple consistently co-varying

morphological and behavioral traits associated with groups of bats that are re-

ferred to with particular descriptive phrases, thus pointing to the existence of

natural categories^ within cueshan.
For comparison, let us consider Matses classification of dogs. The dogs with

which the Matses are familiar, their hunting dogs, are thoroughly interbred, so

there are no discontinuous breeds. Nevertheless, the Matses recognize variation

m coloration, adult size, and hunting abilities of dogs, and they frequently use

descriptive expressions like opa piu 'yellow dog', opampi 'little dog', opa bedi-

bedtcqutd 'spotted/variegated dog', and opa neishame tsihanquid 'dog that chas-

es tapirs' (the ultimate accolade of a fearless hunting dog). The Matses know dogs

very well, seeing this variation manifested among littermates, and so they do not

seem to consider these dogs to be different in kind, nor any of these characteristics

to be systematically associated with one another. Nevertheless, Matses speakers
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provided lists of descriptive phrases for dogs comparable to those in Table 1.

Therefore, listing exercises alone cannot distinguish between the recognition of

natural categories on the one hand and of individual variation on the other.

Recorded natural history monologues^ however seem to provide unambigu-

ous evidence that the Matses recognize natural categories of cuesban? For exam-

ple, in (F19; the letter represents the informant, the number is the sentence number

in the text; see Appendix B for the full texts), the use of the collective marker

'ho implies that the bats being mentioned are thought of as a group, as opposed

to singular referents, whereas in (E03) this seems to be mentioned explicitly

—

without reduplication of the root, this word would mean 'another (kind)', but

with reduplication its literal translation is something like 'another-and-another

kind' hi fact, 5 of the 7 informants explicitly stated that there were different kinds

of bats and enumerated them in their monologues.

F19 nua-mbo cuesban ic-nuc-bi titsi-bo ania-tsec

large-Aug bat be-while:Diff.Ref-Emph other-Coll small-Dim

tsad-quid cuesban ne-e-c

be:Pl-Agt.Nzr bat be-Npast-lndic
F

'Bats are ones that while some bats are large, other (groups) are small.'

E03 cuesban utsi-utsi-ec-quid cuesban

bat other-(redup=Distr)-Advzr:Litr-Agt.Nzr bat

ic-e-c incuente cho-cjuid cuesban debiate

be-Npast-Indic tail have-Agt.Nzr bat nose
I

I
I

de-uishque-to-aid cuesban shidiadquid ushu-mbo ic-quid

nose-move-Incho-Pat.Nzr bat chest white-Aug be-Hab

cuesban cheshe

bat black

There

ed bats, black bats.

Additional examples provide compelling evidence that at least some bat categories

recognized by the Matses are natural in the sense of being based on mu tiple

shared characteristics. For example, sentence (117) describes a category of bat that

is defined by both size and coloration. Other kinds of bats are described as sharing

morphological and behavioral traits, such as size and roost t)Te (F20), size co^r

and roosting location (E15-16), size, coloration, roosting locahon and roo^t type

(G07-O8), size and vocalization (118), size and feeding habits
^^^J\^f^^'^

body part and feeding habits (DOS), and roost type, circadian activity, size and

roosting location (Dll-12).
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117 cuesban-dapa utsi ic-e-c cheshe-tnho-quid nua

bat-big other be-Npast-Indic black-Aug-Agt.Nzr large

ic-quid

be-Agt.Nzr

'There is another big bat, a very dark-colored one, a big one.'

F20 utsi b'epucte podo an-diad-ts'ec-ec ush-quid

other leaf leaf inside-hang-Dim-while:S/A>S sleep-Hab

'Other little ones sleep hanging inside monocot leaves [rolled-up new ba-

nana and wild banana leaves]/

E15 picts'ec-quid-mpi-mho ic-quid aid-bi-en acte nantan

small-Agt.Nzr-Dim-Aug be-Agt.Nzr that-Emph-Focus river on

ic-tsec-quid

be-Dim-Hab

'One that is very small, that one lives on the river/

E16 ciiesban tanun-mpi acte nantan ic-tsec-quid cuesban

bat gray-Dim river on be-Dim-Hab bat

'(That) little, gray bat roosts over the river ... the bat.'

G07 utsi-bi cuesban cheshe-mpi abuc ic-tsec-quid

.
other-Emph bat black-Dim high be-Dim-Agt

ne-e-c

be-Npast-Indic

'Still another, a little black bat lives high up/

G08 cuete sh'ecue-n ic-quid-bi-di aid ne-e-c
dicot.tree hole-Loc be-Agt.Nzr-like-Emph that be-Npast-Indic

Tt is likewise one that lives in tree hollows/

118 utsi-dapa-bi nua-mbo tsecque tsecque tsecque que-quid
other-big-Emph large-Aug bat.call bat.call batxall say-Agt.Nzr

cuesban-dapa ic-o-sh

bat-big be-Past-3

There was another big bat, a very big, large bat that said, "tsecque, tsecque,

tsecque".'

E17 cueshan pin aid intac chish-quid ne-e-c cuesban
bat red that.one blood suck-Agt.Nzr be-Npast-Indic bat

piu

red

'A red bat, that is one that sucks blood ... a red bat.'
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(

D08 incuente cho-tsec-ec ic-quid mani

tail have-Dim-Advzr:Intr be-Agt.Nzr plantain

che-e-c que-shun cues-quid cueshan

eat.unchewed-Npast-Indic say-after:S/A>A kill-Hab bat

After saying, "the one that has a tiny tail eats plantains'' they [Matses] kill

the bats/

DU sh'ecmaucudanmes shapesh-n ic-quid-di cueshan

wild.banana.species rolled.new.leaf-Loc be-Agt.Nzr-Emph bat

cho-cho-ec ne-e-c

come-(redup=Iter)-Advzr;Intr be-Npast-Indic

'The same one that is in new rolled wild banana leaves is the one that ki

on coming to the house/

D12 nimeduc ush-tsec-ec
- ^

primary.forest:Loc sleep-Dim-while:S/A>S

didique-tsec-ash-bi cho-cho-e-c cueshan

hang-Dim-after:S/A>S-Emph come-(redup=Iter)-Npast-Indic bat

'The (little) bats keep coming after sleeping hanging in the forest.'

Sentences that mentioned the association of morphological and behavioral char-

acteristics for a category of bat were provided by 6 of the 7 informants. It should

!._., . ., ., 1 _ 1... A/T^i^^^ f>-^«i Mnm/n Clan Tuan were
monologues by Matses

involvement in roost searching

i Matses

name el

the Matses recognize sublexical categories of cuesban is m sentences iiKe i

above, which indicate that the Matses behave differently in response to their

egorization of bats.^ u ^
• ^^

The finding that Matses bat categorizations have multiple characteristics

sociated with them allows us to formally distinguish betvx'een categones of dog

-^ritPria ^Kav 1971): although a taxonomy

as-

and bats using set-theoretic taxonomic
is defined as alwavs including a set of

In the Matses

time that multiple characteristics can

referring to a single individual. A sb

cannot be considered a taxon {i.e., u

low the category opa 'dog')- With

characteristics
Strict inclusion of sets

ricted to members of T" (Kay 1971: 868), i.e., a J

tj just if every member of tj is a member of t. and

i which is not a member of tj." Because we coulc

tses as cuesban to be tj, and (for example) those
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TABLE 4.—Bat descriptive phases that could be tentatively associated with a single Lin-

naean bat taxon (See Table 1 for translations of Matses names and Appendix A for English

common names).

Matses term

ciiesban mapiu
cuesban tishumpi

ciiesban tanunempi

cuesban tacsedempi

cuesban incuente choquid

cuesban deuishquedo

cuesban cabedi

cuesban deiiisac

cuesban nuequid pequid

cuesban intac chishquid

cuesban mechodo icquid

cuesban mani pada podo icquid

acte cuesban

acte nantan cuesban

Biological taxon

Phyllostomus hastatus (adult males)

Ectophylla niacconnelli

EctopJtyUa macconnelU

Thyroptera tricolor

Molossidae

Emballonuridae

Saccopteryx spp.

Glossophaginae

Noctilio leporinus

Desmodontinae
Tonatia

Thyroptera

Rhynchonycteris naso

Rhynchonycteris naso

Matses as cuesban deuishquedo 'fleshy nosed bats' (which correspond exclusively

to the biological taxon Emballonuridae) to be t^, and because all members that can

be called cuesban deuishquedo are included in the superordinate category cuesban,

and because there are other bats that are in the set labeled cuesban but not in the

set describable as cuesban deuishquedo, and because we could apply this formality

Matses, it seems
Matses as cuesban deuishquedo constitute a formally-

;nized categories of bats, such as cueshanempi 'little

problematii

Matses

same
(Table 4). The fact that two categories of emballonurid bats that are sometimes
referred to with the descriptive phrases cuesban cabedi Variegated-backed bat'

(genus Saccopteryx) and acte cuesban 'river bat' {Rhynchonycteris naso) are also

sometimes referred to with the phrase cuesban deuishquedo 'fleshy nosed bats'

(family Emballonuridae), could be interpreted as a hierarchy, further suggesting
that there is a taxonomic structure in Matses bat classification. There does appears
to be much cross-categorization in Matses bat classification, but cross indexing
has been found to be a common phenomenon in folk-biological classification sys-

tems generally (Hunn 1975; Ellen 1986).
In summary, although Matses bat classification cannot be described as a per-

ectly taxonomic struchire, there does appear to exist some such structure m at

east a subset of their unnamed bat categories. The nature of this taxonomic struc-

systems.

•ed in the informant's memory,
)iphenomenon of classifying b
Matses bat classification from

ument

lexemes. Linguistic Forms, and Concepts.

characterist
semantic means of recognizing lexemes

from
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are inducible by speakers; i.e., the expressions should be "semantically endocen-

tric" (Hunn 1977:26). This might seem to be an argument for the lexemic status

of some of the Matses bat expressions considering that the Matses associate mul-

tiple characteristics with some bat descriptive expressions, but this would contra-

dict the results of the morpho-syntactic tests. One solution to this paradox is to

consider some responses as being intermediate between fully lexicalized names

and completely ad hoc descriptive phrases. Such an analysis should not be objec-

tionable if we bear in mind that the dichotomy between lexemes and descriptive

phrases simply refers to opposite extremes of a continuum, with some utterances

standing in between lexemes and descriptive phrases in any language. This, in

fact, seems inevitable, considering that many lexemes originate diaclironically

from descriptive phrases, such that at any point in time some expressions will be

incompletely lexicalized. (Note that this does not imply that expressions standing

in the middle of this continuum must be in a transient stage, as there is no evi-

dence to suggest that there is equilibrium only at the extremes.) Therefore, one

might argue that where one draws the line between lexemes and descriptive

phrases is necessarily subject to considerable arbitrariness. The intermediate sta-

tus of such expressions may be realized as in several ways, including the follow-

ing:

1) Sociolinguistic:

a. Being recognized by only some members of the speech community.

b. Being treated grammatically as lexemes by some members of a com-

m
lexemes

Grammatical
1

some grammatical

scriptive phrases,

b. Possessing grammatical, but not phonolo

The intermediate nature of Matses bat descriptive t

kind from such

some
we interviewed women and children). This

considering lexemes in light of the form-mea

Although some ethnobiologists treat lin

which thev stand as bein^ one and the sami

extralineuistic concepts (the signified). The

gnifie

essentially as categories, and it is hard to deny that humans must have some

mental categories that are not linguistically labeled. Therefore, when we fmd that

none of the Matses bat terminology behave morpho-syntachcally as lexemes, tne

implication is that the linguistic forms do not have the properties of lexemes _liie

characteristic of having multiple shared and inducible characteristics on the other

hand, is not a property of the linguistic forms, per se, but of the Matses concepts

of bats. Tlierefore if we consider again the continuum between lexemes and de-

in

intermediate
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of lexemes, but they can be used to refer to a concept that represents a natural

category. If one of these linguistic forms was habitually used to refer a bat cate-

gory, then it would be a typical symbolic linguistic unit.

A symbolic linguistic unit contrasts with an index (such as the English words

that, you and what) which are linguistic units consisting of forms that point to

different entities/concepts at different times. Consider the following expressions

in English:

(1) a. polar bear b. hear

(2) a. that bear b. that

(3) a. big bear b. big one

(4) a. fox squirrel b. big squirrel

The expressions in (1) are symbolic lineuistic units, and can be considered names;

1 indexes

symbolic units in that they do not habitually refer to the same concc

is nevertheless a lexeme in English (while that bear is not). Those in

lexemes in English, and therefore not animal names, but these phrase

formed

more
name. Now consider the examples in (4). The expression fox squirrel is an inter-

esting expression in American English in that it has intermediate lexemic status

in two ways: i) sociolinguistic variation, and ii) sublexemic conceptual status. The

sociolinguistic pattern is that some Americans, especially zoologists and natural-

ists, can identify fox squirrels and regularly refer to them as fox squirrel while

most Americans do not distinguish species of tree squirrels and do not use the

term /ox squirrel. Of those Americans who do not use the term /ox squirrel, some
may live in areas where more than one species of tree squirrel occur in sympatry
(Burt and Grossenheider 1976). For example, many Texans do not distinguish tree

squirrels lexically beyond the term squirrel, yet they have noted that there are

astern Fox

carolinensis) . So

that anyone who does not use the term /
;ory

This situation, and Matses

same
m an mdexical manner to refer to recognized sublexemic categories.

When looking for folk-biological categories, it is certainly a useful shortcut to

begm by collecting names (lexemes) that refer to biological organisms, but one
should not ignore the absence of necessary congruence between the language's
lexicon and the underlying folk-taxonomic struchire. It is intuitive that there is a

difference in the cognitive status between named and unlabeled folk-biological
taxa with lexemically-labeled taxa generally possessing a larger number of shared
attributes (and perhaps a better-formed gestalt image), so it does seem justified

to make a distmction between named and sublexemic categories. One might even
argue that a concept cannot be fully formed until it is habitually labeled by a

lexeme, m which case it becomes entrenched and elaborated by being talked about
m the community more efficiently, and perhaps by being contemplated more



Summer 2002 JOURNAL OF ETHNOBIOLOGY 89

clearly. However, it is also evident that not all named ethnobiological categories

have identical conceptual status, even if they occur at the same ethnobiological

rank. For example, almost all Americans are familiar with lemming as a biological

taxon, but their concept of lemming is much less developed than that of cat. There-

fore, although excluding unlabeled terminal categories is perhaps justified for

purely linguistic descriptions, it is indefensible for ethnobiological studies of cog-
^ *

mtion.

Correspondence ofMatses and Scientific Classification,—The issue here concerns which

types of folk-biological categories should be considered relevant for comparison

with Western scientific taxa. In Matses, it is possible to distinguish three types of

categories:

1) Those having no lexicalized labels, and being distinguished by a single

characteristic (e.g., Matses opa piu 'yellow dogs').

2) Those having no lexicalized label, but sharing multiple characteristics (e.g.,

the different categories of bats recognized by the Matses).

3) Those having a lexicalized name and sharing multiple characteristics (e.g.,
^

Matses senta 'uakari monkey').

sirriDlv ad hoc

characteristic. Such

incentive

should be noted here that other ethnobiologists have described named categories

that are distinguished by a single characteristic, a category type that we have not

encountered among the Matses. These categories would be essentially the named

counterparts of category type (1). For example, Bulmer and Tyler (1968:359) report

that among the Karam of New Guinea, "informants variously distinguish four or

five [named] sub-taxa of jejeg [a term corresponding to the frog species H\/la

angiana] which, they say, contrast in colour alone, not in shape, size, call, odour,

or any other feahire." And Hunn (1977:51) defines varietal taxa (taxa, by his def-

inition, being named) as "deductive subdivisions [divisions based on a single

category] of continuously heterogeneous inductive taxa."

Type (3) categories are similar to scientific categories, and therefore lend

themselves well to comparison with scientific taxa, but categories of type (2) are

problematic because they reflect the absence of isomorphism (one-to-one corre-

spondence) in a language's biological lexicon and its folk-biological taxonomic

struchire; by contrast, scientific nomenclature and taxonomic structure are^ in

principle at least, isomorphic. One approach for dealing with categories of type

(2) is to consider lexicalized labeling a defining property of subordinate ethno-

m
relevant tvDe of terminal

taxon

classification to scientific classification, then it is unacce

any part of the existing folk-biological taxonomic structure J

is used to determine what categories are folk taxa, theri in m
son is simolv of a language's biological lexicon with Western

omic

constructing a criterial definition
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linguistic labeling as a necessary condition, one could describe the concept of

''folk-biological taxon'' as itself exhibiting prototype category structure, with pro-

totypical taxa possessing the attribute of being named, and less prototypical taxa,

such as type (2) categories, as lacking that attribute. Thus, one would expect pro-

totypical taxa like "folk generics" (Berlin 1972), "folk speciemes" (Bulmer 1970),

and "generic species" (Atran 1999) to be named (the most prototypical possessing

monomorphemic names), and less prototypical taxa, like those of "intermediate,"

"folk varietal" and "folk specific" rariks (Berlin 1992) to sometimes be named

(often with polymorphemic names) and sometimes not. Factors affecting recog-

nition of organisms (biodiversity, size, phenotypic salience, ecological salience and

cultural salience [Hunn 1999]), could be correlated to the prototypicality of the

folk taxon (if any) that corresponds to the biological species, rather than just to

whether the species is recognized linguistically.

One way to make more effective comparisons of folk-biological with scientific

classifications is to consider lexical correspondence and correspondence of taxo-

nomic structures separately. This seems justified considering that lexicalization is

necessarily a product of social consensus, whereas taxonomic structures (while

they may be influenced by culture) do not require societal acceptance, and thus

are free to be elaborated by individual curiosity and experience. Because biological

taxa with no cultural salience but significant perceptual salience (including phe-

notypic discontinuity, size and ecological behavior) are likely to be recognized

but not lexemically labeled,^ it seems probable that comparisons of taxonomic

structures (including covert categories at all levels) will tend to reveal greater

convergence in biodiversity recognition between traditional societies and Western
science than do comparisons of folk and scientific lexicons.

"

/^ ^P

ous cultures sometimes

many
such data fFleck et al. 1999; Wilkie

Saridan 1999). In particular, the problem explored in this paper, lexical underdif-

estimates fif named
incorrect

informants
_- ^^^ ^^ iiciiiico;. V7U1 ifjbuiis suggest inar it;t>b

ethnobiological data can be obtained by interview methods designed

misleadin,

cies.
named

chirop

Matses are more observant naturalists than their im
cul

;mhcance, the Matses recognize many distinct kinds which
discriminate by morphological and behavioral features, a^^l

knowledge of chiropteran diversity includes
archical struchire. Although it would be misleadine to sueeest that such knowl

members of Matses society,
de

tailed information about bats widely shared among members of European c

tures (all of whidi likewise label Chiroptera with a sinele vernacular lexeme)
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Given the technical complexities of formally analyzing interview results for

lexical and sublexical content, however, alternative (or additional) cross-cultural

interactions that can significantly increase the efficiency of biological inventory

fieldwork merit consideration. Although specimens haphazardly contributed by
(or purchased from) natives are routinely preserved by inventory workers, direct

participation of indigenous peoples in routine specimen collection and data re-

cording (e.g., as described by Berlin 1984) is far less common. In the course of

our continuing fieldwork at Nuevo San Juan, the Matses have responded enthu-

siastically to the opportunity of gainful employment as inventory participants,

resulting in a larger species list than we could otherwise have obtained in the

same time. For example, of the 57 species of bats currently known from vouchered

records in our study area (Appendix A), 34 species were collected by Matses

hunters, whose notebooks provide hitherto unrecorded aspects of roosting be-

havior for some taxa. Clearly, the real promise of cross-cultural contributions to

biological diversity assessment cannot be realized without transcending the mere

recording of local plant and animal names.

Coda.~As a final anecdote, we note that while knowledge of bat natural history

may not be important to the Matses for subsistence or ritual purposes, knowledge

of bat behavior can come in handy nonetheless. The following sentence, an excerpt

from the wirming entry in a Matses letter-writing contest at Nuevo San Juan, was

meant to make a sweetheart laueh in addition to enamorins: her:

cueshan-n tnchesh-n chiuish hacue sin-aid istuid-ash

bat-Erg night-Loc fig fruit ripen-Pat.Nzr find-after:S/A>S

cuishonque-an-ac-bimbo-ec tnibi ush-qiiin

rejoice-Incep-Act.Nzr-like-Advzr 2 sIeep-while:S/A>A

is-ash cuishonqtie-e-bi

see-after:S/A>S rejoice-Npast-lS

7ust as bats start vocalizing joyfully when they find ripe fig fruits at night

rejoice when I see you in my dreams.'

NOTES

The in this paper is the phonemically-based practical orthography de-

personnel
pronounced

Spanish, with the following exceptions: ^"is a high central unrounded vowel ([i]); c (spelled

?« preceding e, e and /) is pronounced as a glottal stop word-finally and preceding con-

sonants, and as [k] elsewhere; d is pronounced as a flap between vowels, and as a [a\

elsewhere; and ts should be read as an unvoiced alveolar affricate. Word-level stress is on

even-numbered syllables (counting from left to right).

' Prompted responses were often suspect. R,r example, Pallas's Long-tongued ^^^'"""^
|*«S" s„na„„) illustrated in Emmons (1990: plate 6) »T^^:^:^ ^ZuelZ ẐZ
mingbird

nocturnal

absence of the pichire.



92 FLECK et al. Vol. 22, No. 1

^ Gloss line abbreviations: 1, First Person; 2, Second Person; 3, Third Person; A, Transitive

Subject; Advzr, Adverbalizer; Agt, Agent; Aug, Augmentative; Coll, Collective; Diff.Ref, Dif-

ferent Referent; Dim, Diminutive; Distr, Distributive; Emph, Emphatic; Erg, Ergative; Gen,

Genitive; Hab, Habitual; Incep, Inceptive; Incho, Inchoative; Indie, Indicative; Iiitent, Intention;

Intr, Intransitive Agreement; Iter, Iterative; Loc, Locative; Neg, Negative; Npast, Nonpast;

Nzr. Nominalizer; Q Direct Obiect; Pat, Patient; PI, Plural; redup. Reduplication; S, Intran-

Transitive Agreement; >, Interclausal Argument Tracking

mi
linguistically

4 By "natural category" we mean "logically natural" or "polythetic" or ''general" in the

ser\se that the members of the set share multiple distinguishing characteristics.

^ Another way to distinguish between recognition of natural categories and description of

individual variation is asking questions about natural history to determine if the categories

are characterized by multiple co-varying morphological and behavioral features. Unfortu-

nately, such interview methodology guarantees unreliable answers due to the inherently

leading nature of such questioning (Fleck 1997).

^ Recognition of sublexemic folk-biological categories is not unique to Matses classification

of bats. For example, the Matses lexically underdifferentiate species of Geonoma treelet

palms, lumping more than half of the local Geonoma species (at least 8) and the only local

species of the closely-related genus Pholidostadtys in the terminal folk taxon chonco. How-

ever, there is only one kind of chonco that the Matses use for making children's bows

{Geonoma maxima (Poit.) Kunth), and the leaves of Pholidostachys synanthera (Mart.) H. E.

Moore are used for thatch, while the leaves of none of the Geonoma species are used for

this purpose. All palm specimens are deposited at the New York Botanical Garden with

duplicates at the Herbario del Museo de Historia Natural de la Universidad Nacional Mayor

de San Marcos in Lima, Peru. See Henderson et al. (1995) for palm nomenclature. '

^ By contrast, taxa with high cultural salience but low perceptual salience (e.g., domesti-

distin

typical- - r -^- --""^v.^, u/uiL wj vic^ii^-cj-'irs LlldL die IlOIl-prOTOTypiCdi Ul lldVlii^ i^vv v**-*-

guishing attributes associated with them. Note that even very high cultural salience with

gmtio

monachiis
monkey
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APPENDIX A.—

L

Family

Subfamily

Genus species

vouchered

Emballonuridae

kapvl

(Wagner^

Peropteryx leucoptera Peters, 1867

Peropteryx cf. macrotis (Wagner, 1843)

Rltynchonycteris naso (Wied-Neuwied, 1^

Saccopteryx bilineata (Temminck, 1838)

Saccopteryx leptura (Schreber, 1774)

Noctilionidae

Noctilio albiventris Desmarest, 1818

Phyllostomidae

Phyllostominae

Chrolopterus auritus (Peters, 1856)

Glyplionycteris daviesi (Hill, 1964)

Glyphonycteris sylvestris Thomas, 1896

Lampronycteris brachyotis (Dobson, 1879)

Macrophyllum macrophyllum (Schinz, 182

Micronycteris hirsuta (Peters, 1869)

Microny^

Miller

Micronycteris minuta (Gervais, 1856)

Mimon crenu

Phylloderma
;

Phyllostomus

Phyllostomus

1865

English common names'

Sheath-tailed Bats

Chestnut Sac-winged Bat

Greater Dog-like Bat

White-winged Dog-like Bat

Lesser Dog-like Bat

Proboscis Bat

Greater Sac-winged Bat

Lesser Sac-winged Bat

Bulldog Bats

Lesser Bulldog Bat

American Leaf-nosed Bats

Spear-nosed Bats

Big-eared woolly Bat

Davie's Big-eared Bat

Tri-colored Big-eared Bat

Yellow-throated Big-eared

Bat

Long-legged Bat

Hairy Big-eared Bat

Little Big-eared Bat

Common Big-eared Bat

White-beUied Big-eared

Bat

none
Striped Hairy-nosed Bat

Pale-faced Bat

Lesser Spear-nosed Bat

Greater Spear-nosed Bat
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APPENDIX A.—(continued)

Family

Subfamily

Genus speciesa

Tonatia brasiliense (Peters, 1866)

Tonatia sauwphila Koopman and Williams,

1951

Tonalia silvicola (d'Orbigny, 1836)

Trachops cirrhosus (Spix, 1823)

Trinydcris nicefori (Sanborn, 1949)

Glossophaginae

Anoum caudifera (E. Geoffroy, 1818)

Choeronisciis minor (Peters, 1868)

Glossophaga soricina (Pallas, 1766)

Lonchoplnjlla mordax Thomas, 1903
Lonchophylla lliomasi

J. A. Allen, 1904
Carolliinae

CarolUa brevicauda (Schinz, 1821)
CarolUa castanea H. Allen, 1890
CarolUa perspicillata (Linnaeus, 1758)
Rhinopfnjlla fischerae Carter, 1966
RhinopfnjUa pumilio Peters, 1865

Stenodermatinae

Artibeus anderseni Osgood, 1916
Arlibeus glaucus Thomas, 1893
Artibeus gnomus Handley, 1987
Artibeus jamaicensis Leach, 1821
Artibeus lituratus (Olfers, 1818)
Artibeus obscurus (Schinz, 1821)
Ectophylla macconnelli (Thomas, 1901)
Plalyrrhinus cf. heJleri (Peters, 1866)
Platyrrhinus infuscus (Peters, 1880)
Stuniira lilium (E. Geoffroy, 1810)

Sturnira magna de la Torre, 1966

Urodcrnia bilobatum Peters, 1866
Furipteridae

Furiptcrus Jmrens (F. Cuvier, 1828)
Thyropteridae

Tltyroptera tricolor Spix, 1823
Vespertilionidae

Eptesicus brasiliensis (Desmarest, 1819)
Myotis albescens (E. Geoffroy, 1806)
Myotis riparius Handley, 1960

Molossidae

Molosstis molossus (Pallas, 1766)
Molossus rufus E. Geoffroy, 1805
Promops centralis Thomas, 1915

English common names'

Pygmy Round-eared Bat

Stripe-headed Round-eared

Bat

White-throated Round-
eared Bat

Fringe-lipped Bat

Niceforo's Big-eared Bat

Nectar-feeding or Long-

tongued Bats

Tailed Tailless Bat [sic]

Lesser Long-tongued Bat

Pallas's Long-tongued Bat

Goldman's Nectar Bat

Thomas's Nectar Bat

Little Spear-nosed & Short-

tailed Fruit Bats

Silky Short-tailed Bat

Chestnut Short-tailed Bat

Seba's Short-tailed Bat

Fischer's Little Fruit Bat

Dwarf Little Fruit Bat

Neotropical Fruit Bats

Andersen's Fruit-eating Bat

Silver Fruit-eating Bat

none
Jamaican Fruit-eating Bat

Great Fruit-eating Bat

Dark Fruit-eating Bat

Macconnell's Bat

Heller's Broad-nosed Bat

Buffy Broad-nosed Bat

Little Yellow-shouldered

Bat

Greater Yellow-shouldered

Bat

Tent-making Bat

Thumbless Bats

Thumbless Bat

Disk-winged Bats

Spix's Disk-winged Bat

Vesper Bats

Brazilian Brown Bat

Silver-tipped Myotis

Riparian Myotis

Free-tailed Bats

Pallas's Mastiff Bat

Black Mastiff Bat

Big Crested Mastiff Bat

(1^9^ and tSi^^^^^^^^^
'^'^-^^ Koopman (1993) as modified by Simmons and Voss

^ Common names from Wilson and Cole (2000), Reid (1997), and Emmons (1997).
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APPENDIX B.—BAT NATURAL HISTORY TEXTS

includes

guage text segmented morpheme-by-morpheme, the se

pheme glosses, and the third line is a free translation foi

the other 6 texts only the free translations are provided.

Informant F (35-year-old man; Nuevo San Juan; 27 June 1998; 1:39 min)

FOl cueshan chui-nu

bat telMntent;l

T'm going to tell about bats/

F02 cueshan nad-quid ne-e-c

bat do.thus-Agt.Nzr be-Npast-Indic

'Bats are ones that are like this:

F03 cueshan inchesh-n natia-mbo-she mamen-an-e-c

bat dark-Loc mucK-Aug-Aug laugh-Incep-Npast

'At night, bats begin laughing loudly.'

F04 cueshan capu-e-c inchesh-n

bat locomote-Npast-Indic night-Loc

'Bats fly around at night.'

F05 cuete bacu'e pe-quid cueshan ne-e-c

dicot.tree fruit eat-Agt.Nzr bat be-Npast-Indic

'Bats are dicot tree fruit eaters.'

F06 chiuish bacu'e chedo pe-quid
fig fruit etc/too eat-Hab

F07

'They eat figs and other similar fruits.'

adembidi capishto cucadacha chedo pe-quid cueshan

likewise:Tr cricket cockroach etc/too eat-Agt.Nzr bat

ne-e-c

be-Npast-Indic

'Likewise, they are ones that eat crickets, cockroaches, etc'

F08 adembidi cueshan cuete shecue-n ush-quid

likewise:Tr bat dicot.tree hole-Loc sleep-Agt.Nzr

ne-e-c

be-Npast-Indic

1
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'Also, bats are ones that sleep in hollow trees/

F09 mechodo shecue-n ush-ash-bi cute sh'ecue-n

termite.nest hole-Loc sleep-after:S/A>S-Emph dicot.tree hole-Loc

ush-ash depuen shecue-n ush-ash

sleep-after:S/A>S stream.headwaters hole-Loc sleep-after:S/A>S

que-quid cuesban ne-e-c

do-Agt.Nzr bat be-Npast-Indic

gullies.'

in termite nests, in

FIO hadiad-tt capu-esa cuesban ne-e-c
day.time-Loc locomote-Neg.A.Nzr bat be-Npast-Indic

time

:S/A>S

Fll inchesh-n-tiid-bi cuesban mamen-an-ec
dark-Loc-only-Emph bat laugh-Incep-\

capu-e-c

locomote-Npast-Indic

'Bats fly around laughing only at night.'

F12 cuete bacue pe-ec cuishonque-e-c
dicot.tree fruit eat-while:S/A>S rejoice-Npast-Indic

'They vocalize happily as they eat dicot tree fruits.'

F13 ad-quid cuesban ne-e-c
do.thus-Agt.Nzr bat be-

'Bats are ones that do like that.'

F14 cuesban mani che-quid

Indie

bat
ne-e-c

plantain eat.unchewed-Agt.Nzr be-Npast-Indic

'Bats are plantain eaters.'

F15 adecbidi matses-n intac chish-quid ne-e-c
likewise:Intr Matses-Gen blood suck-Agt.Nzr be-Npast-Indic
opa-n intac chedo
dog-Gen blood etc/too

'Also, bats are ones that suck Matses' blood, dogs' blood, too.'

F16 cuesban titsi-utsi-ec

bat
other-(redup=Distr)-Advzr:Intr be'-Npast-Indic

'There are different kinds of bats.'
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F17 ushu-mbo ic-ash-bi cheshe-mho ic-ash-hi

white-Aug be-after:S/A>S-Emph black-Aug be-after:S/A>S

incuente cho-qiiid ic-e-c cuesban ic-quid

tail have-Agt.Nzr be-Npast-Indic bat be-Agt.Nzr

ne-e-c

be-Npast-Indic

'Bats are light-colored, black or free-tailed/

F18 ctiete sh'ecue-n ic-e-c cuesban

dicot.tree hole-Loc be-Npast-Indic bat

ad-ash-bi mechodo shecue-n

do.thus-after:S/A>S-Emph termite.nest hole-Loc

'Bats are in hollow dicot trees; also in hollow termite nests/

F19 nua-mbo cuesban ic-nuc-bi utsi-bo ania-tsec

large-Aug bat be-while:Diff.Ref-Emph other-Coll small-Dim

tsad-quid cuesban ne-e-c

be:Pl-Agt.Nzr bat be-Npast-hidic

'Bats are ones that while some bats are large, other (groups of bats) are

small.'

F20 utsi hepucte podo an-diad-tsec-ec ush-quid

other leaf leaf inside-hang-Dim-while:S/A>S sleep-Hab

'Other little ones sleep hanging inside dicot leaves [roUed-up new banana

and wild banana leaves].'
r

F21 utsi-hi cuete da-diad-tsec-ec

other-Emph dicot.tree trunk-hang-Dim-while

ush-e-c cuete t'edion

sleep-Npast-Indic dicot.tree below

;S/A>S

(small ones) sleep hanging onto the trunk

f22 cuete chimeshad-aid t'edion diad-tsec-ec

dicot.tree fall.over-Pat.Nzr below hang-Dim-while:S/A>S

^sh-quid cuesban ne-e-c

sleep-Agt.Nzr bat be-Npast-Indic

'[Those] little bats are ones that sleep hanging on the underside

trees.'
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Infonnant G (30-year-old man; Buenas Lomas; 3 July 1998; 1:47 min)

I'm going to tell about bats next. Bats are ones that eat their food, little soft

fruits, as they flv around at nieht. That is how the bats that live in termite nests

hollows/holes. That one is one that is inside

That same

They

that lives in

"les like that,

from

in

That's how many
there are. There are many bats. Others I haven't seen yet. I'm only going to tell

about the bats I've seen. That's really how many bats there are. Bats are ones that

eat like that. Bats eat in different manners.

Informant E (40-year-oId man; Nuevo San Juan; 1 July 1998; 2:25 min)

types

their

bats next. There are different

chested bats, black bats. On

under trees. Bats sleep in

>leeD under buttress roots.

the

the trunks of very dry trees. Otl
^twisted. Also, others are in big hollows, in^biglioTlows oTbig fe>«;?fl
there are very, very many (kinds of) bats. Bats are of many different types.
that is very small, that one lives on the river. (That) little, gray bat roosts ovi
river .

. .^
the bat. A red bat, that is one that sucks blood ... a red bat. They

Chickens blood, Matses' too. Bats are like that. Bats exist in truly many different
xarieties. there are many bats. Bats are ones that are really like that. Bats are ones
mat you cant say all the places where they sleep. They each sleep in different

p aces. After Matses see how they've made (their nests), they make their nest

ZrZl77;^ u"''
P'^'P^' ^^^'^'' *^y ^^^^ ^S^^- After making holes in a

^eZ^^V If f "^"'P- ™"^^ '^''^ i« ^ good' dry dead Cecropialeat the bat

drffprp'nf
^^S*'^-^!"^^^ bat. That's where the bats are. Bats are found dwelling in

different ways. [I] have not seen " " -
all the bats.

every one yet. After catchine them

Informant D (45-year-old man; Buen Peru; 6 July 1998; 1:20 min)

insidttouses M^^
"'"'""'^ '^ ^' ^^y'^'' "^^^y '^^^ «"* ^t ^^gh*- Many come

ra thoLTpv i r"'^ "P^ P^^"*^^^' ^--y bats come inside the house. And

are ones thatL ^"^ ''^'^- ^'^^ ^''' ^^ ^^°^d right inside the house. Bats

thev kill thp Lfc X, ^ ^' ^^^ o^«^ tb^^ has a tiny tail eats plantams,

Iniet t'll 'tror^har
"' '*^ ** ^" °< ^^-^ 'y ^"""^ °^f

"""
e. ine same one that is m new rolled wild banana leaves is the one
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that keeps on coming to the house. The (little) bats keep coming after sleeping

hanging in the forest. At the top horizontal roof pole . . . after entering into [the

space above] the top roof pole, bats give birth right there and get used to living

That

are all wing.

There are many

Informant C (40-year-old man; Buen Peru; 12 July 1998; 2:11 min)

(And now), bats. Bats are found in places like this: In holes in stream head-

water gullies and in btided palm [Attalea hutymcea] leaves on the tip where it is

not pinnately divided. After biting the buded [Attalea butyracea] palm frond while

hanging onto the frond, after biting the frond [to shape it into a tent], that one

hangs inside. Bats sleep in shecmaucudanmes palm [Hyospathe elegans] leaves, wild

banana leaves, and in all leaves. Bats are ones that are like that. Bats want to bite

Matses. People who are bitten by bats . . . after the bat bites them, their blood

Inedible ones. They

They eat plantains that Matses

around

around very high up. Another

many bats: little black bats, iignt-

t^^ nn Fhp h\o- rivpr. Bats are under

places hke that. Bats fly around at dusk. Bats laugh happily at night. After grab-

bing fig fruits, as they come flying by, they drop fruits down at house roofs. The

bats throw fruits at the house so people will think, ''a demon is hitting the house

throwing things/' Bat are ones that do like that. There are different types of bats:

black bats and others, red bats, little white bats, black bats, big black bats. Bats

fletched arrow passin

makin

Informant H (55-year-old man; Estiron; 28 J

The

in
[bat call and flapping imitations] at night. They

ing around

imitations]. After doing like that, many fly around

here. They keep on going to pick fig fruits and s

ing, they do not eat while perching

uall

and

eat
//

Tth to eat fruits of big fig trees. They drop [fruits] as they contmually

They continually fly around like that in groups. At night they contin-

lot. They also fly along the river. In the swiddens, they eat plantains

that have been cut down, without saying, "they have hung this up to

j.,^i.^ ^^ hhn 1;innr ot MatseS,

They also eat plantains

then
find soft [ripened] plant

While continually coming

primary

% coming back and forth ripping off pieces, bats do not eat all [of the plantamj.
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They eat leaving part of it [i.e., wastefully, without finishing it]. They

Matses houses. After flying around

termite nest that is halfway

While

sleep like that.

ground, bats sleep (in

Informant I (30 year-old man; Buenas Lomas; 28 July 1998; 2:10 min)

Bats. One is a big bat, another is a little bat, and still another [lives] on the

river. Bats were hanging under a fallen tree that bridges a stream. There was one

that was a very small one, and another was a big bat. That one [the big bat] lives

in termite nests, and another in tree hollows. Bats are even in holes in the ground,

too. Their food plantains. . . [incomplete sentence]. They are hucu tree [Cecropia

spp.] fruit eaters. Bats eat all sorts of things. Bats live in holes in the ground. Bats

are in new rolled leaves of wild banana plants. Bats hang in old houses, inside

the house. Bats are truly plantain eaters. They strongly desire plantains. They

continually carry off vine fruits. Fig fruits, bats also eat things like that, things

like fig fruits. There is another big bat, a very dark-colored one, a big one. There

was another big bat, a very big, large bat that said, "tsecque, tsecque, tsecque.''

Yet another a small bat . . . [incomplete sentence]. Bats come inside houses wanting
to eat plantains. Also, they are ones that bite dogs on the ears. Bats bite dogs,

ear-biting them. They come indoors. They fly aroimd indoors. All bats fly around
at night outdoors, too . . . high up. That's all.
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ABSTRACT.—With
three communities

origin; Javier Mina, where the people are of Nahua ancestry; and Lo

community of mixed Indian and Spanish descent (mestizos). These

located on the slopes of the Malinche Volcano in the eastern part of 1

Tlaxcala and were visited periodically from 1988 to 1992. The infori

obtained by two methods: interview and questionnaire. Journeys intc

e of the respondents. We interviewed 191 peof

questionnaires, hi each community, we obtained

information

were

or toxic.

cepts and uses of mushrooms, especially those which were considered to be edible

Key words: ethnomycology, wild mushrooms, Otomies, La Malinche National

Park, Tlaxcala.

RESUMEN.-Con el objeto de realizar un estudio etnomicologico comparativo se

seleccionaron tres comunidades: Ixtenco, cuya poblacion es de ongen otomi; Javier

Mina, en donde los pobladores son de ascendencia nahuatl y Los 1
Uares, comu

nidad habitada por gente mestiza. Dichas poblaciones se ubican en la par e on-

de algu

iel Volcan L

informacion

Se realizaror

Se entrevisto a un total de 1

^3 una de las comunidades*yo cuestionarios. En cada una de las comuniuaues =c w^^.--
„HH7ad6n

por la ^

RESUME
on a selectionne trois communautes
n^; Javier Mina, dans laauelle les ci

consideran

une etude ethnomycolo,
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Pilares, une communaute habitee par des metis (mestizos). Ces populations se

trouvent dans la partie orientale de I'etat de Tlaxcala, au pied du volcan La Mal-

inche, et on ete visitees periodiquement entre 1988 et 1992. L'information a ete

obtenue par deux mecanismes: entrevues et questionnaires. On a realist des sor-

ties en foret en compagnie de quelques informateurs. On a realise un total de 191

entrevues et re^u 495 questionnaires. Dans chacune des communautes donnees

ont ete obtenues sur la biologie, ecologie, phenologie, idees et usages des cham-

pignons, principalement des comestibles et de ceux consideres toxiques.

INTRODUCTION

A growing interest has developed during the last decade in assessing the

importance of mushrooms to Mexican people. Many studies have shown that

indigenous Mexican people have a wide knowledge of the biology, ecology phe-

nology nomenclature, and use of these organisms (Chacon 1988; Dubovoy 1968

Aroche

Martinez

Guzman 1960; Mape

1995).

Mexico

richness of mushroom

Moreno

? of the wide variety of environments four

ethnomycological studies have been com

made on the mycoloeical knowled
Mexico, but there is some evidence suggestin
gion knew the edible and hallucinogenic pr(

(Munoz-Camareo 1586). No information is a^

knowledge of the Otomi who have inhabited
(Gibson 1991), though some information is available for several species of edible

which are eaten and sold in the markets
Mar

culturally influential states of Mexico

Moreno

and

Malinche volcano (kn

identity

Malintzi) continue to speak Nahua and preserve

Otomi village in the west of Tlaxcala, which
istic and cultural evolution from the rest of the Otomi
Mexico (Weitlaner 1933). Most of the inhabitants of thes

such as wood and
mushrooms, mamly for personal use. Taking these factors into account, the pur-

mycological knowledge
f the Malinche Volcano,
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PKURE l.^Map showing the selected towns (Ixtenco. Javier Mina, and Los Pilares) and

surrounding areas.

AREA OF STUDY

Malinche Volcano is an isolated mountain in the central part of Mexico^ It li^^s

along the border between the States of Puebla and Tlaxcala. The Malinche has the

fifth highest elevation of the country, 4460 m, and was declared a national park

in 1938 witK . ^^..1 u^„* 17^10 i-rr.2 rrnordinacion General de Lcologia

•95). There are many small towns on the slopes of the Mahnche Volcano ana

eir inhabitants use the natural resources of the mountain in spite of ^t f^ing ^

^tional park. While the municipalities of Huamantla, Ixtenco and Trinidadban-

'ez Santos have their territories within the national park, the borders between

em are not clearly defined. Most
^' but SOmP npnr^lo <-»T*7« r^rivrato 1 The three)' out some people own private properties, the tnree bcicctt

the southeastern part of the State of Tlaxcala, and can be approached

Huamantla-La Venta fpderal road fFieure 1).

latihid

(Figure 1)

Ixtenco belongs to Ixtenco municipality a

longitude

inhabitants: 2781 male
pulation. There were 7!

;peake:
year.
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km from the nearest forest and the people depend in various ways on forest

resources. Water is the most important forest resource for the Ixtenco people, who
go to the forest only to fix their old, locally-built aqueduct, which carries water

from the forest to the town. Generally, they do not spend time going to the forest

to collect mushrooms, plants or wood because they collect their supplies in nearby

places or, more frequently, buy them in the town. These people have communal
land (ejidos) principally (2312 ha).

The previous extent of the forest seems to have been greater than at present,

according to information provided by older people, and also as it can be inferred

by the forest patches found among agricultural fields belonging to Ixtenco. The

habitants of Ixtenco might have made more use of forest resources in previous

limes and would have used them more frequently. Some people of this town say

that they had never really depended on forest resources because they had farmed

their own lands for a long time.

Javier Mina forms part of the municipality of Trinidad Sanchez Santos, located

at 19°11'18" north latitude, 97°55'33" west longitude, at an elevation of 2540 m. In

1990, this municipality had 7847 inhabitants: 4022 female and 3825 male. Accord-
ing to the census report, only 59 people spoke Nahuatl. The main activities were
agriculture, cattle production, and the sale of mushrooms; also in this case, the

ownership of lands is communal and there are a few ejidos (487.05 ha). This town
is about 4 km distant from the forest and people harvest forest resources regu-

larly. From a mycological point of view, this fact is reflected by the number of

people who collect mushrooms for eating or for selling in the markets of neigh-

boring towns.

Los Pilares is situated in the Huamantla municipality, at 19°16'12" north lat-

itude, 97°56'42" west longitude and at an elevation of 2680 m. Los Pilares had 845
mliabitants in 1990, comprising 421 males and 424 females (INEGI 1991). The
mam activities were cattle production, agriculture, manufacturing and sale of goat
cheese, and marketing of several foodstuffs, mainly tortillas and seeds. In this

town, most of the land is also communal (981 .25 ha), but some people own land.
The town is about 4 km distant from the forest and people use forest resources
contmuously; mushroom collectors sell their harvest in the market of Huamantla.

Weather.
Meteorological Station and

type of weather in
C(W,)(w), subhumid with rainy season in summer (INEGI 1986); the pressure/
temperature ratio is 41.9 and there is low annual variation in average monthly
^•^P^^^^;;^' ^!*^ fluctuations between 5° and 7°C. The annual mean temperature

1.7' .
^ '^ ^^^ ^^**^^* "^^^* ^^^^ temperatiire = 17.7°C) and January is

the
irC) (Garcia 1988).

—Coniferous forest is the dominant kind

leiophflla Schl
Querui. rugosa Nee, Q. Inurina H. & B., Arbutus jalapensis HBK., and P. teocote Schl

tuU^^'v^lJT/-
^"^^^"^«^ L^n^b. and P. teocote are mixed with Ahnn

E mr^/fl^ MR^ o -r''''""
^^"^^^' ^- P'''^^^^^ HBK., S. oxyJepis Schn., Bud-fc parvtflora HBK., R^hes ciliatum H. & B., and Abies religiosa (HBK.) Cham. &

^1. ihe dommant species in the herbaceous stratum are: Luvinus aschenborni
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Schauer var. fiircilntci, Castilleja tenuiflora Benth., Penstenwn gentianoides (HBK.) Poir-

et, Baccharis conferta HBK., Eupatorium glabratum HBK., Asdepias ovala Mart.& Gal.,

Senecio cinerarioides HBK., Senecio salignus DC., Cirsium ehrenbergii Sch. Bip., Gna-

phalium americanum Mill., Acaena elongata L., Alchemilla procumbens Rose, Prunella

vulgaris L., Arge^none platiceras Link & Otto, and Reseda luteola L.

The main grasses in open areas in the Pinus-Abies forest, are: Stipa ichu (Ruiz

& Pavon) Kunth., Miihlenhergia macroura (HBK.) Itchc, and Eragrostis bartieri Dar.

In the agricultural fields it is possible to find scattered trees of Buddleia cordata

HBK., Alnus jondlensis HB&K., Crataegus pubescens (HBK.) Steud., and Pruims ser-

otina Her. (Acosta and Kong 1991).

Above 3000 m, the forest is dominated by Abies religiosa, frequently mixed

with Pinus hartivegii LindL or with P. montezumae. In the lower stratum, some

shrubs and trees are found: Salix mexicana, S. paradoxa, Buddleia parviflora, Ribes

ciliatum H. & B., and Primus serotina ssp. capuli (Cav.) Mc Vaugh (Acosta and Kong

1991). In the herb layer the dominant species are: Circium ehrenbergii, Gnaphalitm

americanum, Taraxacum officinale Weber, Pernettya ciliata (Schlecht. & Chamb.)

Standi., Halenia plantaginen (HBK.) Griseb., Geranium semanii Peyr, Prunella vulgar-

is, Aldiemilla procumbens, Phacelia platycarpa (Cav.) Spreng., Habenaria limosa (Lindl.)

Hemsl., Didymaea alsinoides (Sch. & Chamb.) Standi., Rumex acetosella L., Galium

aschenbornii Schauer., Poa annua L., Planlago major L., Viola painteri Rose & House,

Solanum demissum Lindl, Bacopa procumbens (Mill.) Grenm., and Eryngium carlmae

Delar. F.

Above 3500 m, the Pinus forest contains pure stands of Pinus hartivegii to-

gether with some individuals of Alnus jorullensis and Abies religiosa. The mam

shrubs are Baccharis conferta, Senecio cinerarioides, S. salignus, Lupinus montanus, Sahx

oxilepis, Ribes ciliatum, and Eupatorium glabratum. Plants of the herbaceous layer

include: Bacopa procumbens (Mill.) Greenm., Senecio platanifolnis Benth., Muilenber-

gia macroura, Penstemon gentianoides, Pernettya ciliata, Habenaria hmosa, Mdla bijiora

Cav., Castilleja scorzonerifolia HBK., Solanum demissum Lindl., Steuta monardifolia

HBK., Pedicularis canadensis L., Ranunculus macranthus Scheele., Arenana lycopodioi-

fc Will Ex. Sch., Cyperus incompletus (Link.) Jack., Trifolium gomocarpum hojac,

and Stenanthium frigidum (Scham. & Schlencht.) Kunth (Acosta and Kong lyvi;.

MATERIAL AND METHODS

^
The southeastern slope of the Malinche Volcano was visited every

from May of 1988 to November of 1991. The people who were found c

"mushrooms were interviewed in order to find out where they came tron

purpose of their collecting (home consumption or for sale). Itiree t

fleeted, taking into account the ethnic origin of populations: Ixtenco a

town; Javier Mina. a town inhabited by Nahua people (although we did

Inter
and

iews included questions designed to eha response-
(,,,,

'gical knowledge: conceptions about what a ™s'}"°'" '''

j,^ ,-,o,d.

J^mes. uses, conceptions about phenology and ecology, dasstownm the c

"^' system, methods of cooking, and poisonous mushrooms The e .n^-
^.,_
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TABLE 1 questionnaires carried out in each

Community
name

Ixtenco

Javier Mina
Los Pilares

Total

questionnaires

390

31

74

Interviews

92

43

56

Total

population

5980

606

460

Interviews %
related to total

population

8.0

12.2

28.6

each

Mina
and 8% from Ixtenco. The information

the respondents were Otomi speakers.

Several questionnaires were prepared with the purpose of am

schools of each

from the interviews. These questionnaires

the questions on the spot, and other students were instructed to carry question-

answer

We ob
nation principally from young people (9-16 years), but interviews were
people 17 to 90 years old. Questions in interviews and questionnaires ^

ime (Appendix 1). The answers to each question were grouped by categi
and the data was converted to percentages, hi order to compare interviews
questionnaires

Some "main respondents in each
knowledge about the mushrooms from

pers
company

^

The mushrooms were collected, identified and catalogued. The voucher

;?fvx .r'^
deposited at the herbarium of Universidad Autonoma de Tk

(iLXM).

RESULTS

each

the number of interviews carried out and questionnaires com-

We elicited 121 common names
pendix 2). Ixtenco people know 25 i common names

Otomi).
J,

Mina

know 25 species and 52 common names

ixed

2 m Nahua and 2 mixed names).

^Zr^^l^"""'
"TT" ''-"^ '^' *hree communities, there are some ev

mon hT- y^^f,.
'^''^ r^§-^^-g the nature of mushrooms. The most

^?" '^!!r ^'''''l ^r '^ '^"d Los Pilares is that mushrooms are different

mas
concept similar to that which has been established in modern m
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(Margulis 1974). The percentage of people who gave this answer was higher than

that for other concepts. Information was obtained through both questionnaires

and interviews, but it was felt that the most accurate information was obtained

through discussions with the interviewees. In Ixtenco, only 8% of the people in-

terviewed said mushrooms were neither plants nor animals, but 38% considered

mushrooms to be plants. Because of the use of many technical words (e.g., "cryp-

togamous plants") when students referred to mushrooms as plants, or to some

fungi structures (scales as "hoyos ingestales," "pfleo," "himenio") and some Latin

names {"Boletus satanas," "Amanita muscaria") it could be supposed that young

people's ideas about the nature of mushrooms has been influenced by information

learned in school. Interviews showed that many people who had never attended

sdiool also considered mushrooms to be plants. Otomi people of Ixtenco use the

classifier kho or y'kho, which means mushroom, and they include the fungal

condition athlete's foot in the category of mushroom. However they use the word

I'm d'ga to refer to plants and fani to animals.

Other ideas in Javier Mina and Los Pilares are: "los hongos son agua" (the

mushrooms are water) or "son producto de la tierra" (they are a product from

the soil). The former view is based on the high content of water of the sporo-

phores. For those who hold the latter view, mushrooms are considered a different

kind of natural element unrelated to both plants and animals.

The value of mushrooms in the diet of the Javier Mina's people is reflected

when they state, "los hongos son un alimento" (mushrooms are a kind of food).

Placement of Fungi in tlie Cold-Hot Sysfem.—Classifying food and other elements of

the universe as "cold" or "hot" is an ancient tradition in America. It is based on

the diaracterization of the humor and paired qualities of food as hot or cold, and

dry or humid. From this point of view, food is eaten not just for nutrition, but

also to treat certain kinds of illness and to promote health. For example, a person

suffering from a fever should eat cold food, while someone suffermg from a cold

should consume hot food (Foster 1979). Some foods that are considered as hot

are: meat, honey and coffee. Rice, papaya, watermelon and mushrooms, among

others, are cold food. Most of the respondents of the three communities consider

"mushrooms to be frios 'cold', either because of their high water content or the

place in which they grow, frequently in wet places. Some respondents rep lea

"Son frios porque creL en el monte y ahi hace frio" (they are cold because they

grow in the forest and it is cold there). Sometimes people classify mushrooms as

^old because they think mushrooms produce vomiting or diarrhea when eaten in

abundance or during the night. The recommendation of some ^«"^^^
^^«J^^

njushrooms with epazote {Chenopodium ambrosioides L.) or drmk
^^^^^fj^f^atn

^fter eating them, because they are hot. Consequently, it is thus P^^^^^^^^^^^^^

^ balance of cold and hot in a mushroom meal, which is

^^^-f^f^Us)^^^^
,^

Some people of Ixtenco and Javier Mina regard some toids of

^^^^^l''^^^^
)< tihios Varm', or templados 'temperate'. In Javier Mma, ^^-^ ^^^^^^^^

f^d that Ustilago maydis is hot because it grows on maize and the stem absorbs

" humidity, while the other mushrooms grow on the soil.the

of fruit-

^-pte/ogy.-Peopie from the three communities recognize
^^'""//^X™'

'"S tody, which ire distinguished from one another by the.r general morphology
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mushrooms with an umbrella shape (gilled mushrooms), pantes and pancitas (bo-

letes), escohdns 'brooms' (coral-like mushrooms), holitas o pedos de coyote 'little balls

or coyote farts' (puffballs), chipotles (morels), hongos de repisa 'shelf mushrooms'
(polyporcs), and papas 'potatoes' (truffle-like mushrooms).

lu the three communities, the different structures which make up a mush-
room were named. Tn Txtenco, both the Otomi and Spanish names were given for

the following structures: cap, cuticle, gills, scales, stipe, and ring.

Only in Javier Mina were all the structures of a typical mushroom recognized;

in Txtenco and Los Tiiares the volva remained unnamed. The most frequent names
used to refer to the hymenium were costillas 'ribs', esponja 'sponge', and libro

'hooW. Tliosc were mentioned in the three localities, as well as sombrero 'hat',

sombrilla or paragihi^ 'umbrella', and cabeza 'head', which were used for the cap.

The most frequent names employed to refer to the cuticle were pellejito 'skin'

and tela 'cloth'. In all three communities, the names used to refer to the stipe were
the following: tronco 'trunk', pata 'foot', and tallo 'stalk'. In Txtenco the term "stalk"

was known by some people and was detected only through the questionnaires.
The ornamentation of the stipe is a feature commonly used by people to

distinguish between edible and poisonous mushrooms, for which the foUowing

com-

a

ft

terms were used: pata lisa 'smooth foof and pata lanuda 'woolly foot'; these coi

cidc with the technical terms "glabrous" and "tomentose," respectively, which are

used in fungal taxonomy.

Other structures, such as scales, ring, rhizomorphs and volva, were not rec-

ogmzed by everyone, but people with knowledge of those mushroom parts had
-common x'ocabulary for them. In Javier Mina, people recognized the volva, the
nng, and the scales and associated these structures with the mushroom's devel-
opment, because they mention that "the skin remains when the mushroom
sprouts.

In Figure 2, we show terms used in each town for various structures of gilled
tungi. Different terms were used to name the structures of mushrooms without
gills. R,r example, branches from Rartiaria are known as bracitos 'arms', nianitas
hands and gajilos 'slices'; puffball scales were named granitos 'pimples' or cam-
i^ita Shirt

;
to describe rhizomorphs they say: "los pedos de coyote no tienen

patita, estnn pegados al suelo, tienen una raicita" (coyote farts don't have a foot,
mc> are stuck to the ground, they have a little root). Some of the Spanish names
used m one community are not recognized in others. Nevertheless, some of the
namc6 are used m tuo or in aU three communities, which may be the result of
m.rca.^ed information exchange as mushroom producHon has become commer-

JfMushrooms.~YJe have grouped themushrooms into four categories (Table 2).
The

the wili

originan solos/' or
"
nacen

Peopli

"„«
fr- „,^ M, .

^"" '" iiciiuiditzd uhey grow by themselves);
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TABLE 2.—Mushroom origin.

Ixtenco Javier Mina Los Pilares

(N = 482) (N = 74) (N = 130)

1.3

Wild (not being planted or cultivated) 63.6 63.8 95.4
God's will

Some fungal structures (volva or stipe

base)

Spores

Origin unknown

13.0

3.4 — 0.8

33.0 24.3 ' 3.8

Numbers indicate percentage of respondents who gave each answer. (—) This
in this town.

humedad'' (thev are born from
ture). Tliese ideas probably mean that they are not planted.

gnizedj^^.^^..^i»^^ wi ,jui xcB^ui LUCIUS iccugiuzeu sporeb aiiu spuiupiiuic
structures as the mushroom's propagules. Both are called semillas 'seeds'. In Ixten-

co and Los Pilares the respondents said, "los hongos tienen semillas, son come
Unas bolitas chiquitas" (mushrooms have seeds, they are like very small balls).

During field trips with people from Javier Mina, we observed that our re-

spondents left the volva of Amanita caesarea and the stipe base of Boletus pinophilus

mushrooms_- ^j ^^..^xv^^x ixitiii tu ue Liie i^eeas or mese musnrooms. m mis town
people said, "el tronquito es el que produce al hongo, porque si queda enterrado
VUelvP a dpQ;i rrr^llrir" (^U^ l;4-4-l^ i. 1 1 ., ^

, , .r .. ..

mushrooms
mushroom

community, some respondents answered that mushrooms

God's will).

Will

important factors in the origin and

three communities, more
mv

many

important factors. It is interesting

ment of mushrooms
ty

and L^^/:y//„;„ species, which have ca rbonicolous habits (Moser 1983). This ac-

^nTthVt'T r '""r f^' P^^P^" *° ^^"^ the forest with the purpose of increas-

orln ff ^ T '^'T 'P'^^"^- ^ addition, the people know that forest fires

fhe wpflr'
P'^'^y^^'^" «f grasses with which to feed cattle and that burning off

the % egetation makes it easier to find mushrooms.

fc'iron kH
^"^ 1'^' ^""^^"^^ ^°'^"^' ^^ P^^P^'^ know that the mushroom growth

^nZ^(t'rl- """''"'"''t
^^* '^' ^^^y ^^^^°-- They say, "si no llueve, no hay

Mav to Wp. T'
""^ ^^"1^°^^^)- Most people agree that mushrooms fruit from

'

'^n rl K^"'*^
^"'y '^"^ ^"8"^^ being the months with highest abun-

spccies. Howe^'er, people said, "la temporada es variable dependiendode la precipitacion

IVnnIp ,^f T.,
• x\-

""" '=' v^naDie Qependmg on the rains) (Appendix ^)-

RroJp m^sl^i
'"

^''r
""^"'"' *^' mushrooms grow throughout the year andgroup the speaes mto Iwo categories: l,c„xos de cuaresma 'LcnL mushrooms' or
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Jiongos de secas 'mushrooms of the dry season', in which some Ramaria and Lyo-

pliyllum species are included and hongos de temporal 'mushrooms of the rainy sea-

son', in which most species, both edible and poisonous, are included.

Ecology.—The knowledge that people have about mushroom ecology varies from

one community to the other It depends on the activities in which they engage

and on their dependence on forest resources.

from Ixtenco recognize three ecological zones in which

grow.
//

They

often refer also to "el cerro" (the hill) and "el monte" (the mountain, the place

where the forest is). In Javier Mina, people also recognize three zones in which

mushrooms can be collected: "el campo" (the cultivated fields), "el llano" (the

plain), and "el monte" (the forests). In Los Pilares, just two of these zones are

considered: "el campo" and "el monte". All the people have the same chance to

go to the plain and to the forest, and they can collect plants, mushrooms or wood

everywhere, because these are communal lands. Each family owns cultivated

fields. The information obtained on this topic is showed in Appendix 4. People

of the three towns consider La Malinche (the forest; Spanish: "el monte") to be

the principal area for collecting mushrooms.
People from Javier Mina and Los Pilares have an extensive knowledge about

the places in which diverse mushroom species grow, especially those species

which are sold or used regularly, e.g., Amanita caesarea, Lyophyllum spp., Russula

delica, Ramaria spp., and Gomphusfloccosus. Otomi people from Ixtenco gave precise

data about few edible species. Some respondents from Los Pilares can easily find

certain bodies of hypogeous mushrooms such as species of Rhizopogon {papas 'po-

tatoes') and they know that some animals such as birds eat these mushrooms.

Only a few people eat these species raw, confirming their edibility.

People from Javier Mina call groups of mushrooms of the same spe

paneros 'mates' or cuatitos Tittle friends'. They say that each mushroor

mate because everywhere that one of them grows, there is always anothe

they say, "son hermanos" (they are brothers). When people find a lone fi

of Boletus pinophilus or Amanita caesarea, they look around and usually h

Gathering and Use.—The main means for obtaining mushrooms in Javier Mina

com-

bos Pila

former t

The

m

rougn airect couecnon, uui m i^<.'^^^^^f r^-r- >
^u q Vrv,

e located very near to the forest, but the latter is more than 8 km

in which most species grow.
. , » , , „«ot^1p

people from this area use mushrooms as food. Many people

ainly from Javier Mina and Los Pilares, have developed a commerci

by selling mushrooms, either in neighboring places or in big cihes sucn

or Mexico City.

Mushrooms are rarelv used for non-food purposes. Nevertheless,

eight
mushroomsles tor musfirooms ui uie axt" -- ^.>

^
.

jmnnrtant

most of these cateeories. Mushrooms represent an mportant

element of the economy of many families from Javier Mina

mushroom uses are recognized-••>.i "lUMiroom uses are recugiuz.c«a i^> "— -
. , . , ,,. , frpahnents^ uses of mushrooms as fuel, decoration, or as an a.d m beauty treatments



114 MONTOYA et al. Vol. 22, No. 1

TABLE 3.—Usage categories found in the studied area.

Javier Los

Ixtenco Mina Pilares

Food
Tinder *

"

Cosnietic
*

Insecticide

Medicine

Ornament *
~

Item for sale *
*

roison
_^

* ""_

(*) Data obtained in this town. (-) No information recorded in the present survey

this country have not been previously documented, but these were recorded only

in Ixtenco. Only a 23-year old woman indicated the cosmetic use.
T

Food.—A total of 121 common names used to designate 40 species of mushrooms

and slime molds were found; these represent 16% of the total number of edible

species registered in Mexico (Villarreal and Perez-Moreno 1989). The use given

to each species is variable and depends upon each person's individual knowledge

and preference.

Mushrooms considered to be of excellent quality by most people are the fol-

lowing species: Ammiita caesarea, Boletus pinophilus, Lyophyllum ovisporwn, Entolotna

dypealum, Hcbeloma aff. mesophaeum, and Ramaria spp.

The following species were known to over 95% of the inhabitants of the three

communities; Amanita caesarea, Boletus pinophilus, and Lyophyllum avisporum. In Ja-

vier Mina, they are greatly appreciated in an immature state {de hoton 'bud')/

commanding a higher price than those in a more mature state (floreados 'flow-

ered'). These mushrooms are increasingly searched for, and are collected exces-

sively, either for sale or for consumption. On many occasions, however, unsold

dried mitshrooms may remain stored for many years.

Mushrooms that were greatly appreciated and recognized by at least 40-80%

of the interviewed people include the following species: Cantharellus cibarius, Rus-

sula delica, Hygrophorus chrysodon, Gomphus floccosus, Agaricus campestris, Lactams

sahnonicolor, Lactarius deliciosus, Laccaria hicolor, and Helvetia lacunosa.

Many of these species are occasionally collected in an immature state; even

though some are avidly searched for, few people recognize them and the carpo-

phores remain uncollected, thus allowing the species to reproduce.
Amanita franclmtii and Amanita rubescens are used only in Javier Mina and few

people recognize them. The presence of scales on the surface of the cap of these

species is the reason many people consider them to be poisonous. They remain

under-used, notwithstanding the high demand and the great appreciation that

exists among people who know them.
The species named by less than 40% of interviewees include the following

species: Hygrophorus purpurascens, Clitocybe gibba, Gymnopus dryophilus, Chroogom-
phus jamaicaisis

, Clcnmiadelphus truncatus, Rhizopogon aff. michoacanicus, Cliniacocys-
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tis borealis, Gnnoderma sp., Laclarius indigo, SuiUiis granuhtus. Boletus luridiformis,

Migo septica, Tricholoma flavovirens, and Helvetia crispa.

Some species, such as Lactariiis indigo and Boletus luridiformis^ are considered

toxic; in the first case, because of its blue-green color, and in the second, because

of the greenish color that it acquires when the carpophore is damaged or cut. The

same
[unn

distinguish

the

remains creamy white,

tics such as mushroom
t consume them. Such is the case w

-ably due to its dark and gelatinous

in Los Pilares. In a similar manner

(Gonzalez

1991). Fomitopsis pinicola and Ganodcrma sp are not used extensively because of

eptica due to its soft and

Some genera, such as MorcMk, are hard to find beca

are difficult to reach and have a restricted distributioi

commercial

Other mushrooms are not used simply because their flavor is disagreeable or

them or do not know

Mushroom preparation. The recipes used to prepare mushrooms for con-

sumption are diverse and varv according to the custom of each family their eco-

mushroom

^ooms are bought.

some

^K depending upon how they are cooked; however, other herbs can be used

such as mint, epazote and pipitza (PowphijUum tagetoides (HBK) VL.}, laurei, u

cinnamon.

In the case of the pante {Boletus pinophilus), the amarillo ('yel|ow'; Am«m^«
^^^

^rea), and the pancita (Suillus gramMus), the carpophores ^^!^^^^^"^^^.^^/3

^_
the cuticle and cutting off the lower portion of the stem The ^ornetade^an^

(^^ horn'; Gomphis floccosus) are cleaned of their veins and scales becau e a^^

^^se ot the corneta hlanca ('white horn'; Kussida delicah tne gin^ ^^

^^^ same reason. Depending on the flavor, mushrooms may (

^.^*ed; some people consider that washing eliminates their flavor

imy as in the case of the /^rtnfe.
, ,, ^^^

The blue mushroom {Ladarius iivdigo), the pante, the paltecom

^^^^^sis), the tecosita {CanthareUiis cihi,

mushroom

be eaTn roasted or baked. It is recom

I lard with salt, which is said to tast.

5«2c/iarrdn (crackling) when prepared in this manner

^e yellow mushroom (Amanita caesared), the mantes

fhyll
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campestris), can be fried with slices of chili. The pante (prepared as a croquette)

and the escobelas {Ramaria spp.) are recommended mixed with eggs.

Another way to cook them is in soup, with chicken, or just w^ith epazote and

onions or with slices of cuarcsmeno chili. Mushrooms that are prepared in this

way arc the escobdas, the xoletcs, the amarillo, the hongo de pasto, the huevito {Hy-

grophorus chrysodon), and the tejamanil {Clitocybe gibba). Some stews are more so-

phisticated; they are prepared in pipidn, with green mole with peas or kidney

beans. The mcnudito {MorcMla spp.) is prepared stuffed with mashed potatoes,

cheese, or ground meat, covered with beaten egg and fried. The hongo de maguey,

the mchilado {Lactariiis salmonkolor) , and the corneta blanca are ground in the metate

with epazote and chili to prepare quesadillas. It is recommended that the hongo

de pasto, the tecosita, and the xocoyidado {Laccaria bicolor) be boiled with beans.

Mushroom preservation. One way to preserve mushrooms in order to enjoy

them "para el antojo" (for cravings) in any season is to dry them in the sun, either

sliced (as is the custom in Javier Mina), or strung on a thread (as mentioned by
people in Ixtenco and Los Pilares). People from Javier Mina dry great quantities

of mushrooms on screens; they take their mushrooms to Mexico City in order to

sell them. Their price is greatly increased in this way.
Mushrooms that are customarily dried are the pante, the menudo or morilla, the

Iccosila, and the orejas {Helvclla spp.). Species dried less frequently are the corneta

blanca, the corneta de oyamel, the escobetas, and the xolete.

Beauty Treatments,— Ustilago maydis is used in some beauty treatments for refresh-
ing the skin and giving softness. People mix the spores of this fungus with lemon
juice and smear the mixture on the face as a mask.

I

Deconilion.—Some people from Ixtenco use Fomitopsis pinicola (Sow.) Kickx and
Ganodcrma sp. to decorate Nativity scenes at Christmas time. People perforate the
centers of the sporophores and use them to represent fountains, rocks or any other
element m the display ("creches"). Some people sell the sporophores of these
species m the Huamantla market. We found these species in the market only at

Christmas time.

r,>,^^._Woodcutters and other people who have to stav in the forest for many
ovemi

meals or to orovide warmth

Medi

communities

mixture

promote t

are mixed

For

species of Lycoperdon {pedo de coyote

bums and blotches. For woimds, t

and the snnrp<; arp tVi^n r>iit on fhf

layd.

s are put on two or three times until the blotches dry. People from
and Ixtenco mention medicinal uses of Lycoperdon spp.
^nmila muscaria (L.) Pers. {vema vemnosa 'poisonous volk' or khow
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hongo mosca) is used to heal dysentery in Javier Mina. The mushroom is boiled

and the water is drunk as an infusion, , .

Pseuda'crnia consocians (Vain.) Hale & Culb. and Ramalina sp., are used as a

cure for pneumonia. These lichens are pulverized and mixed with alcohol, then

the mixture is smeared on the chest. Many species of lichens (flor de piedra 'stone

flower' or lama de piedra, 'stone slime') are used to make a tea to heal coughs.

4

Insecticide.—Amanita miiscaria is used to kill flies. The cap and warts are put into

a dish with milk or water mixed with sugar, and set aside indoors.

Poison,—Those mushrooms
them

mushrooms') or tsangokho {tsango 'poison' or 'rabies'; kJw 'mushroom'; Spanish:

veneno or rabia 'mushroom of rabies'). The

fungi' and Iwngos malos 'crazy fungi'

-DiinncT fhp rainv season, mushroomConmwrcialization.

tant activity, especially in Javier Mina

In Javier Mina, 102 families were interviewed. Seventy

mushrooms every

family spends 7 to 10 hrs collecting wild mushrooms,

round trip. On average, each

$4.25 (29.09 Mexican pesos) per day (1

^ the communities hoard mushrooms

6.85 pesos in 1995). Storeowners

fo

in Puebla and Mexico

reign buyers (mainly from
mushrooms per day and pay US $54.80 (375.35 Mexican pesos), whicn

reseU in Mexico City or Puebla City. The inhabitants of Javier Mina are consic

H^ieros 'mushroom collectors' by the people of the surrounding commun

terviewed
own

in
Both large- and small-scale marketing exists, in me ium ^a-

,^ , j
^ina), the sale is carried out by individuals who own pickup ^^^^^^^^^^

'

n^ushroom collectors to distant woods in order to find a greater
^^fJll'^^^^^

^ooms; the one condition is that the harvest be sold to those F^^^^/^ *^^^^^^^
port In this way, both sides benefit: the collector finds more ^^^" J^
f

tains more money and the buyer also obtains a greater harvest of mu hroom

- -^U Hoarders'sell both freJh and dehydrated —^^^^^^^^^

accepted.

must be young

mushroom sale is an activity that has bo* "g|^
, . , , .. . .., . r.;Ha The mushroom traae

- inhabitants of the community
some wnrv (^. children who. besides being colle(

clean
mushrooms. On

y o^^er-exploitation has on some species is unknown
kil very low m

ibundance
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TABLE 4.—Mushroom prices in Javier Mina.

Latin name

Amanita caesarea

Boletus pimphilus

Hebebma aff.

mesojjhaeum

Lijophylluni decastes

Price in 1990 Price in 1995 Price in 2000

(US$1 2.85 (US$1 6.35 (US$1 9.70

Mexican pesos) Mexican pesos) Mexican pesos)

$ 1.05-2.80/kg Immature carpophores Immature carpophores

$ 1.73-2.36/kg $ 2.07/kg

Mature carpophores Mature carpophores

$ 0.63-0.94/kg $ 0.97/kg

$ 1.75-3.50/kg Immature carpophores Immature carpophores

$ 0.78-1.10/kg $ 2.07/kg

Mature carpophores Mature carpophores

$ 0.17-0.87/kg

$ 1.75-3.50/kg
lyophyUuiii avisporum $ 1.75-3.50/kg
Moixfiella escidmta $ 2.45-5.26/kg

$ 0.31-0.47/kg

$ 0.15-0.55/kg

$ 0.94-1.25/kg

$ 0.78-1.25/kg

$ 0.16-0.31 /kg

$ 0.61 /kg

$ 0.62/kg

$ 2.07/kg

$ 2.07/kg

$10.39/kg

ram or some
community of Tavier Mina

ft J

within the communities
communities

middle-man
ty; it is carried out by most

Javier Mina and represents a considerable source of income during t

?ason. When the mushroom season is poor, people dedicate themselves
elated activities such as the collection and sale of Mexican cherries (capid

'opuli (Cav.) McVaugh
the

activity

communities was once a common activity

GENERAL DISCUSSION
-

.

This study provides a brief summary of traditional mycological knowledge

:es and cultures in Mexico
fungi, a high percentage

very

erea tnat mushrooms are plants, while in Javier Mina and Los
the population interviewed hold this view. Many people an:

nanisms are only "mushrooms," different from plants, like tl

Purepechas from Michoacan have (Mapes et al. 1981). The
mushrooms as distinct. They

designating mushrooms, kho, which is the same that used by the Otomies

Mexico (Estrada-Torres and Aroche
Mexico, people use specific terms to name the mushrooms
n Ixtenco name the cap {riiphwi), scales {dantii), and stipe

hat Otomies from the State of Mexico fEstrada-Torres and
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Aroche

in the State of Mexico). People from Javier Mina
mushroom structures, and the volva and annulus

believe that leaving these structures behind ij

in future years.

Some traditional practices in Javier Mina
such

^source. This

mushrooms.

structures

know.

effectiveness of these practices. Other cultural practices include burning the herb

layers of the forest with the aim of propagating some grasses used as fodder and
at the same time promoting the production of some fungal species such as He-

hebma aff. mesophaeum, Lyophyllum spp., and Morchella spp., which grow in burned

places. Such activities indicate some kind of forest management in which one

objective is to increase the natural production of different edible species of wild

mushrooms. Unfortunately, there is no research relating to the real impact of these

practices on the natural production of mushrooms/ on species selection, or of its

effect on the forest itself. People of the towns are quite conscious of the dangers

of uncontrolled fire. However, fires are started anonymously by persons who
seemingly control neither the intensity nor the extent of the fire.

— /- — — —

as that of "brothers" or "mates

knowledge

rams (to encourage sustainable use of forest). That

mushrooms that are hermanos mother" in the

pine, fir or oak trees. The information that people have acquired could be used

to indicate that a relationship exists between trees and mushrooms and something

that damages one of them surely affects the other. If the people know that when

they cut the pine trees, that is, the "mother" or host of young mushrooms such

as Boletus pinophilus, then mushrooms will die and in later years they will find

fewer of them to harvest. It will be important to make young people aware of the

need to care for their forest resources, showing them relationships between dif-

ferent organisms using simple ideas. The information about traditional propaga-

tion of mushrooms would also be included in these kinds of programs. It is im-

portant to teach that mushrooms have spores, which are the seeds in that, if they

bearing

same place. For this reason, it is im^

i^s m the forest and to bury
Similar datPi rplatP^rl tn mndmushroom

Mexico. For example, the Otomies of the State of Mexico

an

from he btate ot Uurango eat some bpe.-ic^ ^. -. ..^^^^
? :.. a

Commercialization of edible mushrooms in Javier Mma and

important activity as is true in San Juan^ Atzmgo State of Mexico

^ -^^^umo-i\iaranjo 1992). It is import
^ food and as a market commodity
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in

season.

Traditional knowledge and experience of mushroom collectors, besides our

studies of mushroom commercialization in this area^ could form the basis for the

promotion of rural enterprise, including the packaging of dry mushrooms or can-

ning of some species, such as has been proposed by Martinez-Carrera et al. (1998).

As in Hueyapan, Morelos (De Avila et al. 1980), the northern mountains from

the State of Puebla (Martinez-Alfaro et al. 1983), the Sierra of Ajusco (Gispert et

al. 1984), and San Pedro de los Metates, State of Mexico (Estrada-Torres and Ar-

oche 1987), people from the study area consider mushrooms to be "cold" in the

traditional system of medicinal classification, due mainly to their high water con-

tent. However, as in Acambay, State of Mexico, some people from Javier Mina
consider Ustihgo mmjdis to be hot.

Mycological knowledge of the people of Javier Mina is probably very ancient

and has survived to the present time through direct transmission from old to

young people. This pattern is true also for Los Pilares.

In Ixtenco, old people provided similar information to that given by the

young. Although our study did not aim to compare the ethnomycological knowl-
edge between old and young people, it could be important to investigate this

topic and to analyze some changes with time. It is possible that ethnomycological
knowledge has been affected by local deforestation.

NOTES

' Hunn, Eugene. University of Washington, letter, November, 2001
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APPENDIX 1.—Questions used to obtain information about traditional mycological knowl-

edge.

1. Name
2. Age
3. Occupation

4. Address
5. Are you familiar with fungi?

6. Can you explain fungi?

7.

'
I

know
8. What are the uses of fungi?

9. Where do the fungi grow?
10. When do fungi grow?
11. How do they originate?

12. What conditions do they need to come?
13. What is the quality of fungi? Are funei cold, hot or warm:
14. Why is this so?

15. Do all fungi grow in the same place?
16. What are the names of the fungi structures? (with picture
17. Which fungi are edible?

v r

18. How do you cook mushrooms?
19. How do you know an edible fungi?
20. Which fungi are inedible?
21. What happens if you eat inedible fungi?
22. Are inedible fungi useful for something?
23. What remedies are used for people who eat inedible fungi
24. Do you know fungi which are used as a remedy?
25. Do you collect fungi?
26. Do you buy fungi?
27. Do you sell fungi?
28. Which fungi do you sell?

29. Where do you sell fungi?
30. Do you know how to preserve fungi?
31. Do you know how to sow fungi?
32. Are you familiar with cuitlacoche?
33. Are they fungi?
34. What are they?
35. What is its hqp?
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Ethnobiology Summer 2002

'ORPHAN TREES OF THE FOREST':
WHY DO NTUMU FARMERS OF SOUTHERN CAMEROON

PROTECT TREES IN THEIR SWIDDEN FIELDS?

STEPHANIE M. CARRIERE

IRD-Ile de France, 32, Avenue Henri Varagnat, 93 143 Bondy Ccdex, France

ABSTRACT.—Many traditional tropical-forest swidden farmers protect trees dur-

ing field clearing, but the motivations for this widespread practice have been little

studied. I examined this question in a study of Ntumu swidden farmers in south-

ern Cameroon. Remnant trees have a wide range of direct uses, but they also

appear to be part of a conscious strategy of agroecosystem management at dif-

ferent scales of space and time. These 'orphan trees' are also integrated into the

Ntumu thought system, as is shown by the richness of symbolism associated with

them. To test the common presumption that trees are left in fields because farmers

lack time, energy or tools to cut them, we studied the impact of introduction of

the chain saw in this traditional system. In this stable society, introduction of this

modern tool did not affect density of spared trees in fields. Finally, I discuss the

long-term impact on the African rainforest landscape of selective sparing of cer-

tain tree species, and how the practice of sparing trees may be affected by socio-

economic change.

Key words: swidden horticulture, agroecosystem management, chain saw, social

representation, remnant trees, fallow

RESUMQ—Em todas as florestas tropicais, certos cultivadores itinerantes deixam

de cortar algumas arvores em seus campos de culhira. Mas esse habito, embora

muito corrente, tern sido pouco estudado ate aqui, e os motives que levam esses

camponeses a poupar um certo numero de arv^ores ainda nao foram bem com-

preendidos. Analiso aqui esse costume praticado pelos Ntumus do sul da Re-

publica dos Camaroes. As dvores por eles poupadas prestam-se a v^rios usos na

vida quotidiana e, acima de tudo, fazem parte integrante de estrat^gias para a

gestao do sistema agrario, em diferentes escalas de espago e de tempo. Alem

disso, essas "arvores 6rfas" integram-se ao modo de pensar dos Ntumus, como

prova a riqueza simbolica que a elas esta associada. A fim de p6r h prova a

ideia preconcebida segundo a qual tais arvores sao poupadas por falta de tempo

ou de meios de produrao (carburante, ferramentas, maquinas), fiz um estudo-" V4^ iiieius ae proaugao (carDurante, leixdiuciuac^, ^^^^^ /'

sobre o impacto causado pela introdu^ao da moto-serra nesse sistema tradiaonal.

Numa sociedade que ainda se acha preservada, a introdugao dessa maquma mod-

ema nao perturba a densidade das Arvores mantidas nos campos. Examino enhm

« impacto, a longo prazo, do corte seletivo nas florestas da Africa central, e tento

t^mbem avaUar em que medida essa pratica tradicional podena ressentir-se em

udancas sociais e economicas.

RESUME.-Dans toutes les forets tropicales certains cultivateurs itinerants eparg^

"ent des arbres au cours de I'abattaee de leurs champs vivners. Ce te pra que

paysans
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a laisser des arbres dans leurs champs sont encore peu comprises. Id j'etudierai

Cameroun
quotidienne

echelles

'es "arbres orphelins" sont egale:

comme en temoigne la richesse

associee. Pour tester I'idee precon^ue qui pretend que ces arbres sont epargnes a

cause du manque de temps ou de moyens (carburant, outils, machines), j'ai etudie

rimpact de I'introduction de la trongonneuse dans ce systeme traditionnel. Dans
une societe encore preser\^ee, I'introduction de cette machine moderne n'affecte

pas la densite des arbres laisses dans les champs. Enfin, je discute I'impact a long
terme de I'abattage selectif sur le paysage forestier d'Afrique Centrale et egale-

changement social et economique.

traditionnelle

INTRODUCTION

The most widespread agricultural system in the tropics is slash-and-bum

!!^§,^.^^*^^^*^^^.*^^ swidden cultivation (Conklin 1957; Bahuchet and De Maret

5 is often associated with a diversity of other subsistence
such as huntin

manufactured
system, termed ^'horticulture" (Johnson.^.^..^^ ^^^.^xxL, LCiiiLcu iiurucuirure yonnson i^ojj, is typical or ram i-

ers m the African rainforest. Adapted to low population density for subsistence
production (Boserup 1965), traditional swidden cultivation is today recognized as
an ecologically sustainable system (Conklin 1957: Geertz 1963; Sanchez 1976;

?0; Whitmore 1990). Swic
between forest dynamics

term (Gliessman' Au V
r^-^"'-^i'^u over rne long term (Ghessman 1985). Using knowledge

gained by long experience, farmers manage forest regeneration to restore soil

tertilitv between rvrl^Q rvf^i,u^,.^i^^„ tu- .. - , ^ , ., -, _*...j:fertility between cycles of cultivation. This

ents to the soil (Benneh IS

many practices to enhance

remnant

M TiTo/^"^
common practice in Central and West Africa (Bahuchet

Maret 1993; Dounias 1993; De Wachter 1997: Rodpr IQQ?- <^Wn\. Pt .1 ic

onklin

French
ms

remnant
(Grenand and Haxaire 1977; Grenand 1979). Farmers often

, , .' r" *^^^^ ^ ^^^^s valuable for social reasons. Spared trees often
Deiong to species with special cultural significance (Conklin 1957; Fosbrooke 1974;

etTrToR <^
^'^^^' ^°^^ ^^^^' ^^ ^°"^ 1991; Dounias 1993; Ellen 1998; Sirois

Irh!?' TT ^^^^^' ^"* *^^ ^^^^^^ ^hy traditional farmers leave trees in

^^nir^ u^^""
^'^^^^ '*^^^^^- Moreover, remnant trees contribute to forest

Lirllo T ^'^^°''' ^^^'''^'^ 1999' Carriere et al. 2002a) by providing

dIs R ^r u
""' ^''^''^^^*' ^^^ "^°^^t^^e) f^r the establishment of forest spe-

cies (Buschbacher et al. 1988; Nepstad et al. 1991; Belskv and Canham 1994; Viera

i
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et al. 1994; Sirois et al. 1998) and by attracting seed dispersers, increasing the

seed rain and thereby increasing the rate of regeneration under the crowns of

such trees (Wegner and Merriam 1979; McDonnell and Stiles 1983; Guevara et al.

1986; McClanahan and Wolfe 1987; Janzen 1988; Guevara et al. 1992; McClanahan

and Wolfe 1993; Viera et al. 1994; Cardoso Da Silva et al. 1996; Nepstad et al.

1996; Carriere 1999; Carriere et al. 2002b).

While the practice of protecting selected trees in cleared fields has often been

observed in Central Africa and many other parts of the tropical world, very few

studies attempt to explain it. Many authors have considered the practice to be the

result of laziness or simply the lack of technical means (or of sufficient labor force)

to deal with large trees, which often possess very hard wood (for studies criti-

cizing this common notion see Dove 1985; De Rouw 1991; Doimias 1993; De

Wachter

and many techniques are reported which

varying degrees of protection of otherwise wild species (Dove 1985; Rambo 1983:

71; Ellen 1994:205-206; Carriere 1999). A considerable number of individual trees

are spared during field clearing, and many species are represented. It is possible

that, for as long as swidden cultivation has existed in Central African forests,

some tree species have been spared and therefore favored in this area.

The indigenous classification of biological communities and folk systematics

has received more attention than has indigenous ecological knowledge of forest

dynamics. The goal of this shidy is to contribute to an understanding of how and

why farmers leave some 'orphan trees'—as they are called by the Ntumu of south-

ern Cameroon—in newly cleared fields. I examine to what extent this ancestral

practice is the reflection of a real understanding of forest dynamics by nahve

farmers, leading to greater adaptation of agriculhiral practices to a ramforest en-

vironment. Finally I will describe and interpret the social representahons of rem-

nant trees in fields in this eroup of traditional slash-and-bum horticulturists.

THE NTUMU REGION

Ntumu
em Cameroon, and adiacent areas of northern

The
ley Deiong to tne oeu-iaiig xaxl^u.*^— o— r ^

;meyos (2°27'N, 10°27'E), with about 245 inhabitaiits

m asl, at the margin

rhe mean am.ual temperature is about 25°C and ^^Z'TwVAZmHm
1497 mm of rainfall annually (data for Nyabessan (r24 N; ^^ 24 ^^.^^/™
(Anonymous 1990). Seasonality is of the equatorial type with ^^o ^ainy sea ons

and two dry seasons (short rainy season from Mard. ^° ^^^^^'^^^J f^^
from June to August, long rainy season from September

f^^^^^^^^^^^^^^^^
dry season from^DecembL to March). ™s alternation of the t^^^^^^^^

IS typical of equatorial regions. Although Nkongmeyos is nr

charac

short dry season over most of southern

This

LX overall o74t,«on of *e N.em Va„ey (Suchd
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Cameroon

Equatorial-Guinea

Rep. of Congo

I

1

j

Ntem Vail
= Ntumu Area

FIGURE L
which the

Location in southern Cameroon of the Ntem valley and the Ntumu village in

^^
f^^lf

^^ geology is dominated by sedimentary and metamorp^
,... -.nnnx

j^^ hydrographic network is very dense, mainly com

seasons.

tranches of the Ntem, which run from
tributaries, the flow of which
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Three t}'

metamorphi

in

between

north and the evergreen Congolean rain forest found to the south and east (Le-

touzey 1985), with many tree species typical of old secondary forests (no agri-

cultural disturbance for over a century), such as Ceiba pentandra Gaertn. (Bom-

bacaceae), Terminalia superba Engl, and Diels (Combretaceae), Pycnnnthus angolcnsis

(Welw.) Exell (Myristicaceae), Triplochiton scleroxybn K. Schum. (Sterculiaceae), Lo-

phira alata Banks ex. Gaertn. (Ochnaceae), Canarium schweinfiirthii Engl. (Burser-

many species of Macaranga

?85). Young seco

such as Musanga

(Moraceae), Trema guineensis Schum. and Thonn. (Ulmaceae), Alchornea floribunda

Miill. Arg. (Euphorbiaceae), and many species of large herbaceous monocots (Zin-

giberaceae, Marantaceae and Commelinaceae) which compose the dense under-

growth of secondary forests. The whole area is surrounded by old secondary

forest, and many patches of this kind of forest are found throughout the village's

territory (Carriere 1999).

Apart from the practice of traditional agriculture, the area described is char-

acterized by little human disturbance. There is no logging and no conservation-

management or development projects. Population density is low, about 7 inhabi-

tants/km2 (Carriere 1999). However, small populations of hunter-gatherers and

traditional swidden horticulturalists have lived in the area for about 2000 years.

Beginning with German colonization in southern Cameroon, permanent villages

have been established increasingly along the roads (Bahuchet and De Maret 1993)

and consequently areas allocated to agriculture are also located on either side of

the road. Ancient cultivation by humans in the Ntem Valley, as well as m many

c^\v,cr. v.^_i.„ „r .i-_ ^™i.„.i A f„;^^„ <:^.^cfc ^.=lc haH a laree influence on vegetahon

touzey 1985).

increasing the percentage of some secondary-forest species (L^

FARMING SYSTEM
r

In southern Cameroon, each human population has its own characteristic

cycle (Ba-

huchet and De Maret 1993). After field {afup

which

of Cucumeropsis mannii Naud. (Cucurbitaceae). In the first type

preparing a field of about one hectare from primary or seconda

more), C. mannii {afup ngivan

vines of this crop, cultivated for its seeds that are useu .. ^-^-—;^
^f

cakes, climb on dead burnt trunks in the fields for one
'^^'^^.^^^'^^^^^

-f-P n^an, about 0.3 ha of the field is re-cleared and
^^'-Xto" st^^^^^^

owono 'field'; 'peanuts': AracUs hypogea U Papilionaceae), )"!^ ^^^^^^^^^^
one of the two'annual rainy seasons^ Thus, t^-

^^^^^^^^^^^ l^a wiU
prepared from an afup ngwan. In other words, one hectare or
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lead to the production of four seasor\s of peanuts. This is a good example of the

capacity of swidden agriculture to maximize the profitability of labor input (Beets

1990). Moreover, maize, onions, tomatoes, sweet potatoes, plantain, cassava, and

many other crops may all be planted among the peanuts. After the peanut har-

vest, staple crops such as cassava, yams, taro, plantain and sweet potatoes begin

growing and can be harvested after six months. The amount of time spent weed-

ing decreases dramatically after peanuts have harvested and secondary vegetation

begins to take oven The old field is termed kunu, meaning literally ''old field'',

and its distinguishing characteristic is the temporary coexistence of secondary

regrowth and cultivated plants. After a time, when farmers have to search to find

food in the overgrown field, it becomes a young fallow field {enfefeng ekolok

farmers

this

area is about 15 years.

know that the necessary period of fallow increases

I. The minimum length of a fallow oeriod in this

The second type of crop succession is similar, but lacks the afup ngwan

planned

young secondary

which large trees provide shade. Cocoa is the main

ields destined to become cocoa aeroforest some initial

clearing a lareer number

;roforestry system

increase

in such Beti societies (Laburthe-

between Ntumu men and women
regard to how fields are cleared. The final result—which trees are felled and
which are spared—is thus a sort of compromise. The components of the crop
succession differ in their relevance to men and women. Because men's crops and
women's crops differ in their needs for shade, there is a gender conflict regarding
how fields are cleared. It has arisen lareelv as a result of the recent introduction

Meri

[e are less. Women's crops,

in which trees are cut or

This plantain/peanuts compromise

must satisfy both men and women

clearing, which
men, women approve or disapprove of the selection strategy. In general, men

his

agricultural production between men and women the final recognition

activity

that is to sav, the men

PRELIMINARY DEFINITIONS

Before discussing selective cutting as a traditional practice, it is im
dehne concepts and explain terminoloev. We dpfinp ;. 'nr^rfir^^ ;.<. ;. iWe define a 'oractice' as a customary
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individuals and erouDs. The term

learned

each

fnenon, and like techniques in general,

[Lemonnier 1992). 'Techniques' are hen

o make tools required for the acquisiti

Gourhan 1945). According to Mauss (M
techniques, a technique is defined as "an action which

d [and in this, according Lemonnier, it i

mechanical

)hysico-chemical . . . and . . . pui

92), any technique has five rela

and specific knowledge. I will d

which is defined bv Lemonnier

knowledge may
This specific technological knowled

p of 'know-how', or manual skills. The specific knowledge

ilt of all the perceived possibilities and the choices, made

lal or a societal level, which have shaped that technological

)se possibilities and choices social representations. Some exa

representations which shape a technology or technological

choice to use or not use certain available materials and the

(Lemonnier

Selective:>eiective cuttmg or trees aurmg neiu Litdimg i^ c^ ^^^^^^^ o

cultural practice. By the definition of Leroi-Gourhan (1945), selective cuttmg does

— ,. • .. -.^ . , • -.1. 1 i.^A^r^nAr^cri7 V111+ nnlv 3 Daft of 3

technological

human agriculhiral technolo

many
some

imals, remnant trees enhance the value of fielc

could contribute to "garden hunting" as seei

1976). Remnant trees of some species provide

Remnant

such as providing moisture, enhancing soil fertility

ss's (Mauss 1935; Lemonnier 1992) definition, leavmg remna.u uv..= . ^
be described as a technique because trees are ^P^f^^^^'f^VTllin^f^
, for example, soil fertilization (a physico-chemica effect) ^Y^f^^^'
.s and flowers. The human action is the effective deliberate action of sekc

ng. Remnant trees exert effects of which people are aware and .v luch

cious aims of management. A number of other aims are expressed b^^ far

he act of leavmg some trees in the fields, such ^^P'^'^^^^^^^^^^

2 protecting c^s against -ng^^^^f ^^^^^^^^ cZ^
ans and soil moisture for crops. The act ot leaving

between fe

rated from other, posiHve actions that
^^'-i^'.^fJ^Tc^^^o^.c

i and snarpH h-pps and OToduce the desired effects on neia uy y
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Techniq

cuttine of laree trees in such

remain

remnant trees in fields are an inte

cess of agricultural production. Like soil preparation, plant and soil protection

hunt

remnant trees can be counted among the technique

resource acquisition.

METHODOLOGY: SURVEYING REMNANT TREES
I

An 18-month investigation of swidden agriculture was conducted in Nkong-

meyos village. During fieldwork, a total inventory of remnant trees was conducted

in 21 fields totaling 10.38 ha. This constituted half of the active fields in this

village for a given season. The inventory was composed of eight afup ngwan and

13 peanut fields {afup oivono), seven of which were directly successional afup

Hgroan and six of which had been directly planted after removal of secondary

forest. For each of these fields the following parameters were noted: the means

used to clear it (axes and/or chain saw), the age of the forest that was cleared,

and the surface area of the field. All trees found in the fields were included in

the study; they were identified to species (when possible), their height and po-

sition in the field (edge or central position) were recorded, and the hardness of

wood (hard, medium-hard, soft) was noted during my observations of tree felling

which were then confirmed for most SDecies bv trooical forestrv euide book

TFT 1976). Interviews with villagers and observations of farmer activities in

Ids and fallows were conducted to understand why they retained some trees

the fields. For the dependent variables, Kruskal-Wallis one-way non-parametric

alysis of variance (SAS 1996) was used to compare means and to test effects

ree density variables. Student's t-tests were done to compare means two

by two.

HOW MANY AND WHICH

families

found in the 21 sampled fields (Appendix 1). Of the trees sampled, ^-x w..^
wooded, 53 had medium-hard wood and 241 were soft-wooded (Appendix 1).

The number of species is probably an underestimate, because several undeter-

mined species of species-rich genera (e.g., Ficus, Moraceae) were not included. The

in or

most
species m the sample {Ceiba pentandra, Triplochiton scleroxylon, and Tt

pcrha), all soft-wooded, together accounted for about one-third of all

other species, accounting for about one-third of the total number of
each represented by at least 10 individuals. The remaining one-third
nuinber of trees were represented by 55 species, each of which was
by fewer than 10 individuals (Figure 2).

Nhimu traditions include many examoles of orotective behav
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TABLE 1.—Total number of individual trees sampled in the 21 fields (10.38 ha) classified

according to position in the field and to height classes (m).

Position in the field Height (m)

Peripheral Center 30 30 > X > 15

n individual trees 185 167 231

Totals 352

101

352

15

20

trees, but in many cases socioeconomic and ecological considerations may influ-

ence decisions to spare or not to spare trees in fields. Labor availability for felUng

is perhaps an important factor influencing the number and the type of trees left

in fields. An old or very young person or a widow with only young children may

not be able to clear undesirable medium-sized or large trees, or such individuals

may select sites with only small, soft-wooded trees which will thus contain few

remnant trees after clearing. Lack of time or money may also influence decisions

about field choice and field clearing.

Field management practices are also constrained by weather conditions. A

good swidden bum depends on timing the clearing so that slashed vegetation is

dry before the arrival of the first rains of the wet season. Too much moisture in

the slashed vegetation will reduce efficiency of the bum and result in decreased

productivity. Thus, if rains arrive earlier than predicted, a farmer may have to

bum before all unrfpi^in

make bumine completely impossible. In

Species
represented by
fewer than 10

individuals

(35 %)

Triptochiton scleroxylon

(Sterculiaceae)

A/=:46;13%)

Terminalia superba

Combretaceae)

{Af = 31;9%)

Ceiba

pentandra

Bombacaceae)

(N = 25; 7 %}

Other species

represented by

more than 1

individuals

(36%)

FIGURE
ers.

^ 4. ^ ;n cwiHaen fields by Ntumu farm-

2.-Species composition of the trees protected in swidden y
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Orphan tree categories :

according to desirability and socioeconomic constraints

' 1 rees desired for their agronomic, cultural and ecological value

examples : Triplochiton scleroxylon and Ceiba pentandra
' Useful trees which do not hamper crops

example : Tricoscypha abut (fruiting tree with a small crown)
•Useful trees which hamper crops (trade-off made)

example : Irvingia gabonensis (fruiting tree with large crown, and
shade negative to the crops, trade-off made, benefits > constraints)

•Trees without special interest which do not hamper crops

example : Albizia adianthifolia (spreading tree casting little shade)
• Trees without special interest which hamper crops

example : Musanga cecropioides (spreading tree casting dense shade)
• Trees socially unwanted which do not hamper crops

example
: Barteriafistulosa (myrmecophytic tree casting little shai

• Trees socially unwanted which do hamper crops

example
: Erythrophloeum suaveolens (negative cultural value,

dense shade and negative impact on soil fertility)

FIGURE 3.-Categories of "orphan" spared trees, according to Ntumu farmers, based on
tneir desirability and on socio-economic constraints that affect clearing of the fields. The
greater the desirability of the tree, the less other socio-economic factors intervene in felling
decisions. ^

This could have an im
the farmer's iudgment an

important than the cutting of all undesired trees. The inverse situation can arise
It «ie rains arrive even earlier, before a field has been cut and has had time to
dry.

1 he farmer may abandon the field and borrow another parcel from a relative,m many other situations where labor (or money to pay for labor) is lacking.

compromise

among

socioeconomic
the

cultural

Some

.AA- ,.y 't"^"^^""^!, wnereas other parts may be principally useful in pro-
viding fruits firewood, and other non-crop products. Figure 3 suggests that the

Z r f .k'''^
^^ ^''^' *^^ '^'°"8^^ *^ socioeconomic disadvantages must be to

modify the decision to spare it. Conversely the less a tree is desired, the stronger

hr^p?'rT°"'''
disadvantages must be to modify a decision to cut it. Some-

arTlp'f . T'^^l
*° '"' °' ^°' *° ^"* '^ b^^^d on other criteria.

ex!mn / ^^ ^^ tT^ *^'>^ ^*^'^"'^ "^''^ ^^°P cultivation wh... ..S Th.?riwll'^''^"^^
^^'^^ ''''' ''' ^^^ difficult to cut ap

Dene^t^?!^ f^ I "'" ''^"^"^ ^"^P^^ cultivation by creating areas di

Sd with ? r^' ""^^^^^^^ ''''' quickly become impenetnchoked with vines. Such trees may be killed by girdling and/or burning

Some
For

7
^
1

T

5

f
-.

_1
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Many

ipid fall of leaves and thus prevent them from casting too much shade

r, some unwanted species (e.g., Pachypodanthium barteri (Benth.) Hutch

Annonaceae) are eliminated without damage to the crop.

because there are few large trees. These are mostly those spared in previous

cultivation cycles and thus likely to be spared again.

WHY DO NTUMU FARMERS PRACTICE

Selective cutting enhances fertiHty. In addition, some trees are more useful

than others. Finally, trees are metaphors for people and so are part of the social

world.

Fertility on a Spatial Scale.—Some species of largeManagement of Environmental

trees, such as Ceiba ventandn
(Welw.) Exell (Moraceae)

They

Indi\

abundance

The presence of some of these species could be more important than direct ob-

servation or DercPDtion of soil composition and structure in determining choice

Men
animalauu dnimai excretions mcrease sou luiuuLy ucucatxi .x^.^^ -. -.^ j.,

fields, as well as in the forest. Nhimu farmers have noticed that soil ferhlity is

quite heterogeneous in the forest and that this heterogeneity remams and may be

augmented after burning
trunks in the field (Nye and Greenland 1964). Leaving some standing trees in

r- 1 1 . y . r .!i r i.;i;i^r C,-.;i tovfirrp and ro Of. Of
fertilityA1CXU& euntriDutes to me manageiutrui ui :y^'^± x^..^..^-

v ui • j- * f

other readily evident soil traits, are in this environment not rehable indicators ot

fertility. The kind of trees growing on a site may be the most reliable indicators

of potential fertility, both because certain trees grow on relatively favorable sites

and because they create good sites by addition of litter. The practice of tree s^

lection indicates how people could have adapted to a variable and
""F^f

J^^^^J^—

•

, . ^ , , ,_j fi^^oi^^nlnav and soil potential (Allan
environment based on a deep knowledg

1972:217).

chnical vocabulary

to design

im

ality and quantity of hght and shade (S. M
^lees selected to remain m tne neias iimsi y.^,.^^ o--

Z^cHncr diffuse
but not too dense) for crops. Large, tall .ees wi. h.gh "-^ cast,ns^d,ffuse

moves
some crops (such

r^wioes, ana sometimes peanuit.; wuui^ ^—

-

u„^^H ht^oaih orohan
Which could jeopardize pro'duction. Such -P--/^"J "p^^^^^^^^^^^
l«es to enjoy shade and ferHlity ^ff-'^'S^^^^^^',™

'

need shady places to
who usually take their infants with them mto fields all aay, nee ; t
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them. Men and women
work.

Ntumu farmers believe that shaded conditions beneath orphan trees, along

humidity. Also, remnant

velocity at ground level in

such as cassava and plantain caused by the violent thunderstorms that occur dur-

ing the transition between dry and rainy seasons. Thus, orphan trees contribute

to the management of climatic risk. The strategy of field clearing is adopted in a

each parameter

such

farmers must take into account the number, position in the fields, height and

going to be spared. The

perimeters. The choice

types

which determines

each tree crown. For example, in

tanding

In contrast, more
nothing

Management of Environmental

gement of the

point in

ibility

Ntumu farmers think (according to my
terviews) that it is the growth of vegetation that restores potential soil fertility

In swidden agriculture the fallow period is crucial for the sustainability of the

system. As did Hanunoo farmers in the Philippines (Conklin 1957), Ntumu farm-

Selective

seems to be an ancient practice to manage and favor \

ows, the key point of such a svstem. These trees form
succession to forest (Yandji 1982; Denevan et al. 1984; Engel et al. 1984). Many
studies have shown that remnant trees in pastures and fields increase seed rain

beneath their crowns by attracting frugivorous animals which could disperse

seeds of forest plants (Carriere et al. 2002b). Also, physical conditions beneath

such trees favor growth of trees rather than herbaceous plants, thereby increasing

the speed of succession (Carriere et al. 2002a). Beneath remnant trees in fallow

fields, patches of regeneration could be observed, corresponding to the nucleation

model of succession (Yarranton and Morrison 1974). During the fallow period

remnant trees continue to fertilize the soil and contribute to establishing a good

same

choose

This facilitates decisions about felling and ensures that

The choice

The land belones to the first man
transmitted to his children

thus chosen not only because of any immediate benefits which
r, but also because of the positive effects thev have in later cvcl
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i

cultivation by the farmer's descendants. According to the Ntumu, tree species

often left in fields, such as Ceiba pentandra, Terminalia siiperba, Triplochiton sclerox-

ylon, and Chlorophora excelsa, also add greatly to soil fertility when they die and
decompose. The slow decomposition of the tree's trunk and branches provides a

large quantity of mineral and organic nutrients, and according to the Ntumu
yields wall be greatly increased for many years through this process. For all these

reasons, the long term strategy of Ntumu cultivators favors the choice of areas

where such trees are common. The presence of spared trees influences floristic

composition and the structure of regrowth vegetation (Carriere et al. 2002a). The
number and identity of trees spared depends on the future use of the land. Thus,

the cacao agroforests of the Ntumu began as new food-crop fields in which some
species were favored in order to facilitate the creation of the agroforestry system.

In parcels slated to become cocoa agroforests, more trees are spared, to provide

the high, less open canopy of the agroforest. All useful trees are kept alive in

order to concentrate resource-providing trees in the agroforest. After food-crop

cultivation, the secondary regrowth is regularly cleaned to favor young trees of

desirable species and to protect and encourage growth of cacao seedlings and

rm
productivity

Trees Useful i One

Ntumu farmers

remnant

lystem

Maret 1993: Dounias 1993; Warner

may provide edible fruits, ornamental

medicines

games
and toxic sap used in fishing poisons. Some species when fruiting attract many

huntin

Many species supply firewood and

mortars
trees are not necessarily used during the current cycle of cultivation but represent

a standing, living capital that can be used later. Remnant trees in fields and

fallows constitute a continuously available reserve of wood and they can be sold

to pay for unpredictable future needs, such as school supplies, health care and

cash crop cultivation (seeds, fertilizer, etc.). Field management mcludes taking

,--.— f .-, . . . ^ . . -1 1^. r„ ti,^Mfiimii ciiV«;i';fpncestrate2V,

which is based on their cosmogony

each wild resource (Bahuchet

^Jnimnted Tree Species.—Some tree species are unwanted
Others, such

fistulosa Mast. (Passifloraceae), house very

"es is usually burnt alive during the burning of tne neias. r^n.^ ---
dangerous, because people are attacked by the tree's

^^f"§/" f," f/^^^^^^^
^ee survives the fire^ the tree is left standing in the heldand much^care is taken

to m
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TABLE 2.—Uses of protected tree species in the fields by the Ntumu (authorities in Ap-

pendix 1).

Family Local

n Species name Anatomical part Principal use

Anacardiaceae

5 Tricoscx/pha abut

Apocynaceae

amvut fruit, bark food, medicine

1 Ramvolfia macrophylla esombo bark, latex, fruit medicine

1 Fiintumia elastica

Bigoniaceae

ndama
afan

leaves, resin

4 —

resin, latex

1 Spathodea campanulala

Bombacaeae

evovon flowers ornamental, med-
icine

25 Ceiba pcntandra

Burseraceae

dum wood firewood, con-

struction

6 Canarium schiveinfiirthii otou fruit, seed, latex food, game, fire

resin
1 Dacrx/odes edulis

Combretaceae

asa fruit food

31 Terminalia superba akom leaves, wood edible caterpil-

lars, firewood,

construction

Euphorbiaceae i

1

1 Ricinodendron lieudehtii ezang seed sauce
4 Macarangn sp. assas wood firewood, con-

1
•m

J struction

Inangiaceae
V

19 Irvingia gabonensis andok

afan

fruit, seed food, sauce

3 Desbordesia glaucescens

Loganiaceae

alep bark, leaves medicine

4 Anthocleista sdnueinfurlhii elolom leaves, fruit medicine

Mimosaceae
n

r

m

1 Tetrapleura telraplera akpivaa fruit, seed food, sauce
3

4 ^^

Penlhadclhra macrophylla abe fruit sauce
15 Albizia adianthifolia

Moraceae

sayetna leaves, bark, fruit medicine

5
1 rr

Myrianthus arborens engokom fruit, crown food, hunting site
15 Musanga cecropioides asseng fruit, wood food, hunting

site, firewood,

construction
16 Uilorophora excelsa abang leaves, bark, wood medicine,

clothes,^ fire-

wood, con-

struction
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1

TABLE 2.—(continued)

i

n

10

15

3

*

13

46

Family

Species

Local

name Anatomical part Principal use

Ficus sp, fruit, latex, bark, crown food, medicine,

clothes, hunt-

Myristicaceae

Pycnanthus angolensis eteng fruit, crown

Papilionaceae

11 Pterocarpus soyauxii mbee bark, leaves, wood

Rutaceae

Zantlwxylum macrophyllum olon bark, fruit, leaves

Sterculiaceae

Eribroma oblongum ndjong crown, bark, fruit,

wood

Triplochiton sderoxylon ayos leaves, wood

^ During historic times before "modem" cloth became widely available.

ing site

hunting site,

medicine

medicine, fire-

wood, con-

struction

medicine, fishing

poison

hunting site,

medicine, fire-

wood
edible caterpil-

lars, firewood,

construction

Women were attached

night during which

_.^. . .^ . suaveolens A. Chev. (Caesalpiniaceae), is undesir

able because of its reputed capacity to sterilize the soil The leaves and sap of thij

tree contain poisonous alkaloids and other substances which could have allelo

pathic effects on cultivated crops. Nevertheless, for several reasons this tree spe-

observed

). This 5

inhaled

determined
very

felling using axes

^en. To face the different constraints of this species, Ntumu have created a ^

Before crop cultivation a present is made to the £. '
'

'"" ^
suaveolens tree (afee elon: afi

suaveolens'), consisting
for a while. If the tree accepts the present, the crop will produce and the farmer

can continue to establish the real plantation. If the present is not accepted, the

farmer must go elsewhere to find a new site for his field.

Other species, such as Pachypodanthium barteri (which casts dense shade), are

^wanted because they are known to discourage growth of crops.

Social Considerations.—Remnant trees in fields are term ifup

Ntumu
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been left alone^ having lost all of their fellows during field clearing. The cutting

of large trees, done by men only, is compared to a heroic, painful and dangerous

warlike activity. "When a man is cutting the forest, he is engaged in warfare," as

Laburthe-Tolra (1981) puts it for the Beti. Field clearing is considered the highest-

risk activity of shifting cultivators (Conklin 1957; Dounias 1993; Carriere 1999).

Among the Ntumu, the same sexual and behavioral prohibitions applied to hunt-

ing and war activities are also applied to the cutting of large trees (with axes or

by chain saw). During the 'war-like act' of field clearing, some survivors are left

standing in the fields. These become the orphans of the forest. As with orphan

people in Ntumu society, orphan trees have a special social duty in recreating

life. Among the Ntumu, orphaned people leave the familial house and build their

own village. In Beti society some new lineages were created in this way (Laburthe-

Tolra 1981), consistent with the value placed by the Beti on conquest of forest

land and an out-migration strategy. Similarly, orphan trees in the fields are seen

as contributors to forest regeneration and lose their orphan status when new trees

grow to join them during the fallow period. The symbolic war between humans
and forest has a double meaning. The first is to clear the forest and to win against

the forest in order to achieve an action of which one can be proud. The second is

to let the forest win the reconquest of the land and accept the lost battle. The

respect of this kind of pact allows the farmer to return to the fallows to cultivate

another time. In contrast, the intensification of cultivation can lead to the total

destruction of soil potential. According to Dounias's analysis, humans have to

reach a pact with the forest and accept the constraints of access (Dounias 1993).

Never, during 18 months of field work, did I observe fields cleared by Ntumu
farmers that lacked remnant trees. Indeed, to the question, "Can you conceive of

cutting all the trees during the clearing of the forest?" the Ntumu farmers an-

swered, "never, it is an impossibility." Through this categorical answer, we per-

ceive the crucial importance of this practice. As is often mentioned, many tech-

niques and conceptions are learned without any masters or apprentices (Colleyn

1988). However, the strategy of felling is extremely complex and dangerous, and
young farmers need to learn how to cut the trees and how to avoid the destruction
of others. This training can take many years of working with an experienced
person, such as a man's father. In fact, for several reasons that we develop below,
Ntumu men and women choose their future fields based on the presence of some
species of trees, which will be spared during field clearing. After choosing the

field's location the cutting is plamied. The farmer must take into account the

positions of the crown of each tree, where the tree will fall, the presence or absence
of lianas between the trees, and which trees are to be cut and which spared.
Finally he has to organize clearing so that it requires as little work as possible.

In Central Africa, native societies customarily plant trees or use existing trees

to mdicate boundaries and land ownership (Bahuchet and De Maret 1993). This
IS particularly the case with some rare species, such as Baillonella toxisperrm Pierre
(Sapotaceae) or Guibourtia tessmannii (Harms) Leonard (Caesalpiniaceae). In any
case, all trees spared during clearing land for cultivation belong to the first cul-

tivator. AU use of these trees is reserved for the family of the owner, but trees can
be sold or loaned for a period. In this case, compensation, whether monetary, a
part of the harvest, or in kind, is fixed and required by the owner. Many orphan



Summer 2002 JOURNAL OF ETHNOBIOLOGY 149

i

trees in fields serve to indicate property limits and remain useful when farmers

an

Trees as Social Symbols.—In order to understand why Ntumu farmers exercise a

certain kind of protective behavior towards trees, it is important to examine the

system of thought embedded in the culture, the symbolic representation of trees

in this system, and finally the history of the society. Techniques and conceptions

of the world are reflected in collective representations and grounded in a partic-

formal training

These techniqu

characteristics of people (such

characteristics of trees. We
tions of trees (Bahuchet 1997). The following examples are very indicative.

In Ntumu society, as well as in many other lineage societies of central Africa,

there is no central authority. Power belongs collectively to the elders of the lineage.

em
more sacred. Old persons are respected and have extrasensory faculties. Elders

are imagined to be in contact with the beyond. After their death, the respect

such

may
burning of the fields, almost all of the old large trees are spared. Only specifically

undesirable trees are sometimes destroyed. The density of large trees in the forest

is low, so clearing the forest corresponds to cutting the layers of medium and

small trees. This allows much needed light for crop growth to reach ground level

without cutting the old respected trees.

Tlie bark of Chlorophora excelsa was used to prepare bark cloth, made and worn

men. Bark of this tree is im
This

tree with an erect trunk; it produces a milky white latex, symbolically associated

with semen and hence fertility. The fibers of the bark were in permanent contact

with the men's sexual organs in order to transmit to the people the characteristics

of the trees and to receive the beneficial influence of the ancestors on sexual

fertility (Laburthe-Tolra 1981).
, ^

Canarium schweinfurthii is another species of great social importance. The resm

schweinfi

maintain

encampments during hunting and fishing expeditions. The
such

very important m t

nrnfprfivp tree. The

ifications in order to produce blue tattoo-like decorations. At the beginning

this practice was very

..,.,,»... ,.o, .,, .. Tl,ese tattoos were made when ^o)'^ -^«
"/^'talos

make them sexually attractive and to show the power °'heow"er The tattoos

were required for recognifon by the boy's family to

f
^ac' the lov of hv mg

humans and to frighten malevolent beings (Laburthe-Tolra 198 )• In fac^ the r^sm

of this tree was burnt durir,g rituals to produce an mcense
""f

e ed o be weet

to the ancestors. The resin was also used to fuel lamps durmg rituals. A family
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chief could bum the otou when troubles appeared because otou could chase out

witches. Protection was required during the making of tattoos and otou incense

was used to light and protect forest encampments against malevolent spirits dur-

ing hunting or fishing expeditions.

Ceiba pentandra assumes the same sexual connotations as Chlorophora excelsa,

because of its majestic erect trunk. The Ntumu local name of this species, dum
(Carriere 1999), recalls glory and celebrity {dum 'glory', 'celebrity') (Laburthe-

Tolra 1981). The base of this tree, usually with massive buttresses, was used as a

sepulcher where the dead were buried, to maintain among the ancestors the prop-

erties of the trees: glory and power. It was also mentioned by Dove (1985: 125-

126) that trees with sacred value include those growing in ground in which hu-

man remains have been interred.

Finally, the case of Triplochiton sderoxylon is interesting because it shows the

correspondence of the domain of nature and cultivation with the psychological

characteristics of humans. One of the Ntumu (and Beti) local names of this tree

is edjidjin, which means a good and beautiful light shade that is considered to

be the best shade for cultivated plants. It is due to the shape and the height of

the crown of this species. This word is also used to refer to the character of a

good person, especially someone calm and dignified who does not create prob-

lems for others.

IMPACT OF CHAIN SAWS: A CLUE THAT SPARING REMNANT
IS A DELIBERATE AGRICULTURAL PRACTICE

In many studies on native swidden agriculture, sparing of isolated trees is

ascribed to laziness, to the lack of means for cutting very hard-wooded trees,

which often possess massive buttresses, or to socioeconomic difficulties in pro-

curing tools or labor (De Rouw 1991; Dounias 1993; De Wachter 1997; Rosier

1997). But such an interpretation may reflect the lack of studies focused on this

practice and on the reasons why selective cutting is done. At present, with the

modem" tools such as the chain

an
opportunity to examine this question. What remains in an Ntumu field when a

chain saw is available for clearing? Are the harder-wooded trees more common
in the axe-cleared fields? Villagers of Nkongmeyos began to use chain saws about
five years ago, though axes continue to be the most widespread tool used to clear

the forest. If remnant trees are left because people lack easy means to clear them,
the availability of chain saws should result in a important decrease in the number
of trees left. In particular, the number of hard-wooded trees left standing should
be lower. On the other hand, if our hypothesis that sparine remnant trees in the

the practice of selective cutting. The use of the chain

chain

examme the impact of the chain saw on the number of remnant trees and among
them the number of hard-wooded trees left in the fields.

Mean Density of Trees in the Fields.-ln the C. mannii fields afup ngwan (N - 8
fields; 3 cleared by axe, 5 cleared bv chain saw^. the rp<;iiltc 9.hn^^rf^d that there
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was not a significant difference in density of

Figure 4a) and (2) medium-sized trees (F 1,6

fields cleared with axes or with chain saws.^
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showed that in almost all fields cleared by chain saw; work was done by people

hired from other villages or households, who find it easier to cut everything than

to pay attention to each small tree. Despite small sample size that has been avail-

able, chain saws appear to have an impact on the mean density of small trees.

If we consider peanut fields (N - 13 fields; 8 cleared by axe, 5 cleared by

chain saw) only, the results were quite different (Figure 4b) but this was not

directly and solely the consequence of the means of clearing. For all size categories

of trees, density of remaining trees was not significantly higher for both medium-

sized (F 1,11 = 3.00; P > 0.05) and large trees (F 1,11 = 0.78; P > 0.05) when

clearing was done with axes than with chain saw, but for both size classes there

was a trend in this direction (Figure 4b). Though increasing the sample size would

have a probability of producing a significant difference, several factors may com-

bine to account for this trend, and for the apparent difference between peanut

fields and C. mannn fields. First, for both kind of fields, all of the fields cleared

directly from young secondary forests were cleared with axes. All of the peanut

fields mentioned as "cleared by chain saw" had in fact directly succeeded a C.

mannii field that had been created by clearing primary or mature secondary forest

and cleared with a chain saw (there was not a second clearing between harvest

of C. mannii and sowing of peanuts). C. mannii fields are each about 1 ha and

peanut fields about 0.25 ha. Peanuts require sunlight to grow and produce well

Medium-sized trees, whose low crowns produce denser shade than the high

crowns of large trees, have particularly negative effects on the peanut crop. Wom-
en could thus in this case choose an area of low tree density in the C. mannii

harvested field to establish a peanut field. This choice introduced a bias in the

estimation of tree density in the peanut fields that succeeded C. mannii fields.

Fields of C. mannii remain the only ones that were cleared and cultivated in their

entirety. For this reason peanut fields cleared directly from secondary forest are

not directly comparable with those located in the less shaded part of C. mannii

fields. Thus fields of C. mannii remain the most appropriate for comparing the

impact of the chain saw on the decisions made by the farmer to keep some trees

in the fields. The second point that may explain the higher density of medium-
sized and large trees in my sample of axe-cleared peanut fields concerns the

particular clearing conditions of two of these fields which had been cleared with

an axe by widows helped by their children. The density of trees in these two
fields (40 trees/ha and 36.7 trees/ha) are not representative of the whole sample
of axe-cleared fields (mean density = 21.0 ± 12). The mean density of trees with-

out these two fields is lower (mean density - 16.7 trees/ha ± 8.9).

Mean Density of Trees and Hardness of ]Nood.—\n the fields sampled (N = 21), the

lat for both medium-si
gnificant difference in

cleared with an axe or with a chain saw (Figure 5). Very hard-wooded and me
dium-hard-wooded large tree species (such as Lophira alata, Chlorophora excelsa

Eribroma oblungum, Desbordesia glaucescens, Erythrophloeum ivorense, Klainedoxa ga

bonensis, and Petersianthus macrocarpum) are less important in this area than soft

wooded species because the most frequent species in the cleared forests are soft

wooded pioneer species (such as Ceiba pentandra, Pycnanthus angolensis, Terminalh
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siiperha, and Triplochiton sderoxyJon). Although there was not a statistically signif-

icant difference, two tendencies can be observed for hard-wooded and soft-wood-

The negative impact of chain saws on the density

in

chain saw); but the insufficient statistical power (small sam

of results

may explain the non-significance

explained

most of the fields sampled that were cleared from old secondary forest (where

hard-wooded species were most frequent) were cleared with a chain saw. This

tendency could suggest that the chain saw could have influenced the choice of

forest type to be cleared and thus have an impact on the percentage of primary

forest clearing every year. With the coexistence of the two methods of clearing

(axe and chain saw) it is difficult to determine whether farmers try to get a chain

saw when they have to clear old secondary or mature forest, or whether they

decide to clear this kind of forest when they know that a chain saw is available.

As for the mean density of trees in the peanut fields, the tendency for higher

density of soft-wooded large and medium-sized trees in fields that were cleared

with axes is mainly due to: (1) the atypical high density in the two fields that

were axe-cleared by widows and (2) the bias introduced by the fact that women
can choose some of their fields in the less shaded part of the C. mannii fields (see

below). If we omit these two atypical fields in the statistical analysis the Student's

t-tests are not significant with higher probabilities (P = 0.2 for Soft-Large class

and P = 0.16 for Soft-Medium-Sized class of Figure 5).

The chain saw is seen by anthropologists to be a baneful influence partly

responsible for the erosion of sustainable long standing practices and knowledge
(Ellen 1997) and responsible for new types of radical clearing. In the case exam-
ined here, however, the chain saw appears to have an impact on the making of

decisions about which and how many trees to keep in the fields. Chain saw clear-

ing is often done by hired people, and they cut small trees rather than pay atten-

tion to each one as does the owner. Social relations between trees and the people
cutting them have begun to change. However, even when tools, labor and money
to buy fuel are available, Ntumu farmers continue to leave trees in the fields. But
the availability of chain saws could also have a great influence on the type of

forest chosen for clearing because it is easier to clear a primary forest with a chain
saw than with an axe, and parcels cleared from primary forest are more produc-
tive, especially for the important man's crop, C. mannii. Although the chain saw
does result in changes, even with chain saw cleared fields there are still many
remnant trees. Selective cutting is an intrinsic part of the techniques used in this

swidden agricultural system. This conclusion runs counter to the widespread be-
lief, also criticized by many other authors (e.g., Condominas 1997). that swidden

unsettled and environmentally ignorant

major social and
nomic change, does not necessarily fundamentally alter the way people manip
ulate the environment. But the changes we observed suggest that the selectiv.

cutting compromise remains fraHle.
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CONCLUSION

Sparing remnant trees in the fields is an ancient agricultural practice in tra-

ditional Ntumu society. 'Orphan' trees allow Ntumu and probably many other

populations of traditional farmers to manage the fertility and productivity of the

environment in space and time. It is remarkable to see that the roots of agrofor-

estry management practices can be found in traditional agricultural systems.

We can postulate that if the cutting compromise between needs of men's crops

and those of women's crops exists, it is due to the very great diversity of crops

cultivated, each with its own particular ecological needs. Equilibrium can exist

only if various crops co-occur in the same fields. The cutting strategy in field

clearing must satisfy the ecological conditions required by each of the crops co-

occurring in space and succeeding in time. Furthermore, remnant trees contribute

to facilitating forest regeneration in fallows. The practice of sparing trees reflects

a good understanding of ecological processes such as maintenance of soil fertility

and forest regeneration. This practical knowledge of forest ecology contributes to

adaptation of agricultural practices and techniques to the rain forest environment.

Along with the physical constraints and possibilities presented by the mate-

rial world, the social representation of this technology also influences the actual

outcomes (Lemonnier 1992). Ethnobotanical knowledge and practice, must, there-

fore, be understood contextually, and recognized as intrinsically variable and sub-

ject to change (Ellen 1996). Like the Ntumu, many other populations have an

important role in shaping the landscape and thereby affecting how floristic com-

position varies in space and hme. Many people of the rain forests selectively fell

trees, protecting valued species in a sufficiently systematic way that one can speak

of "rainforest management" (Ellen 1996:463). The Nhimu practice of preferentially

sparing particular species, especially those characterising old secondary forests,

such as Ceiba pentandra, Triplochiton sckroxylon and Teminalia superH has mcreased

the density and distribution of such species over many centuries. All of these

trees are light-demanding pioneers that persist in the forest canopy. A particular

human cultural action, the selective sparing of these trees, and a natural ecological

process, the favoring of these light-demanding species in swidden clearings (Le-

touzey 1985), have the same effect on the forest. Both increase the abundance of

these culturally valued and useful species in the forests of this area. Ironically

the long-term sustainable strategy of swidden-farmers like the Ntumu may be

responsible for the abundance of valued timber trees such as If''^^^"J"^ J'
^nverha, which makes their territory a tempting target for unsustainable levels of

''"XplSVeserving certain trees is culturally ^eterrnined^^d^^^^^^^^

to change depending on factors such as market forces, P^P-'^^^^ P^^^^^^^^^

social change^Ntumu originating from Equatorial Gumea ^-^f'^^^oT^-
Ntem valley. These newcomers have different prachces

f--;.^;,^f^^^^^^^^^^

mu of southern Cameroon. They keep fewer trees m their

^^^^^''^^^^Xl
torial Guinea fields are larger and the economy is --^^^^^^^^
oriented production. Moreover, the floristic composihon of forest m

^^^J^
origin is different and the culturally valuable speaes are

^^^^^f^^^^^^^^
comers do not preferentially spare Trivlodnton sckroxylon, because m Equatona



156 CARRIERE Vol. 22, No. 1

Guinea this species is rare and not especially valued. These observations indicate

that cultural, social and economic factors are very important in determining prac-

tices concerning remnant trees and their impact on the forest. De Rouw (1991)

offers other examples of differences between foreign and native practices in Cote

d'lvoire. The native Oubi, who know their own forest very well, keep some trees

in their rice fields, while the foreign Baoule, migrants and colonizers, generally

kill all the trees in the fields during clearing. It is thus impossible to understand

local attitudes without integrating the historical dimension. Local people, on the

whole, respect knowledge gained from past experience. However, many tradition-

al swidden farmers around the world do not leave remnant trees in their fields.

This may reflect great variation in cultural free will, history of cultivation systems,

and environment.

Many populations of swidden farmers have independently created associa-

tions between trees and crops, now called "aeroforestrv svstems/' which reduce

fertility

In traditional Ntumu
spared trees are undeniably part of the crop cultivation system, but this could be
subject to change. In this currently stable situation the impact of the chain saw
already exists. It is clear, that a shift in subsistence strategy could drive farmers
to use tools such as the chain saw to produce larger fields for the production of

cash crops. Many studies of peri-urban villages and large towns have shown that

the intensification of cultivation leads to loss of crop diversity (Santoir 1992). This
kind of specialization of production driven by commercialisation may contribute
to the erosion not only of crop diversity but also of those traditional agricultural
practices and knowledge associated with crop diversity and required for its main-
tenance (Ellen 1997). Crop diversity in space and time, and an agricultural strat-

librium between the forest and human
adapted ancestral practices.

sustainable dvnamic
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World History of Food. Kenneth F. Kiple and Kriemhild

1, xlii, 1-1120; vol.

:

(two-volume set, c]

0-521-40216-6 (set).

University Press, Cambridge

$175

This monumental achievement provides an indispensable reference for anyone

interested in food and foodstuffs. Readers of this journal will be interested in the

whole work, but particularly in the first parts, dealing with food prehistory and

ethnobiology.

Subsequent parts deal with nutrition, malnutrition, and food history. These I

will not review, except to say that they are uniformly competent and interesting,

and provide up-to-date references. Chapters on China (Fran^oise Sabban), Japan

(Naomichi Ishige), South America (Donald Gade), and southern Europe (Kenneth

Albala), as well as the whole section VT, "History, Nutrition, and Health," are

notably interesting to ethnobiologists. One warning: the chapters on iron (Susan

Kent and P. Stuart-Macadam) and iron deficiency (Susan Kent), as well as Leon

Abrams' chapter on vegetarianism, are controversial and readers should compare

them with more orthodox literature on the subject.

The section on food prehistory includes excellent chapters on methods and

data analysis, and a diapter by Mark Cohen presents his hypotheses on the pro-

cess of domestication. I personally find his ideas intriguing, but not convincing,

and would rather have seen a more general review of views on domestication.

Fortunately, such a review is provided in the chapters by Joy McCorriston on

barley and wheat, and these seem considerably more convincing than Cohen's.

The much longer section on ethnobiology provides accounts of foods, from

amaranth to wine. The selection of foods included seems somewhat strange: bison,

muscovy ducks, and khat are included, but apples, pears, and pigeon peas are

not. Chapters are generally excellent but are une\^en in quality and coverage.

McCorriston's superb chapters (noted above) deal almost exclusively with do-

mestication in prehistory. Many other chapters (e.g., sugar, by J. H. Galloway)

deal primarily with recorded history. Still others (e.g., soybeans, by Thomas So-

rosiak) are best on modern uses and processing.

Some chapters are sorely in need of updating. J.
M. J. de Wet, a leading expert

on African millets, has missed important recent findings on Chinese millets. The

chapter on cruciferous and green leafy vegetables by Robert Field ignores modem

work on the cabbage family even the readily accessible and excellent systemati-

zation of taxonomy in Smartt and Simmonds (1995:62-88).

My favorite chapters are those on maize and white potatoes by Ellen Messer.

She provides detailed reviews that cover everything from prehistory to modem

processing and consumption pattems. Her chapters are exemplary in their selec-

tion of coverage, balance of data and analysis, and judicial interpretahon. Closely

following these are chapters by Daniel Gade, who covers most of the major do-

mestic animals, as well as South American foods. He is both a top scholar and

an excellent writer. Many other excellent chapters might be noted, mcludmg taro
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(Nancy Pollack) and tomatoes (Janet Long). Sheldon Aaronson's chapter on fun

!S a monumental

Some chapters a

items, four of them

chapt

were used to mask the flavor of spoiled food. Quite apart from the economic

absurdity of this (spices, worth their weight in gold, used to save a few cents on

meat?), it would explain, if it were true, only the medieval European usage. But

gument neither holds here, for medieval

meat

fluent enough to buy spices in the heavy spice-using regions of the world (In-

donesia, Mexico, etc.) eats, or has to eat, spoiled food. More importantly, every

cook knows that spices brim out the taste of foods. I have been the unlucky guinea

some me
dear reader—don't try it. The same author's chapter on rye, while

three oaees lone, out of date, and confined

chapter on the history of North European food is very

fine,

On
must beware, esoeciallv of the shorter and

chapters. Sadly, in

serve

with other standard sources. This said, the set provides so much that is hard to

find elsewhere, and so many unique and up-to-date reviews, that it will remain

come.

E. N. Anderson

Dept. of Anthropology

University of California

Riverside, CA 92521-0418
^

REFERENCE CITED

nical. New York.

W. Simmonds. 1995. Evolution of Crop Plants. Longman Scientific and Tech
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gy at the Millennium: Past Promise and Future Prospects. Richard I.

d.). Anthropological Papers no. 91. Museum of Anthropology, Univer-

Michigan. Museum of Anthropology Publications, Ann Arbor. 2001.

The papers in this volume are a result of the Presidents' Symposium at the

annual meeting of the Society of Ethnobiology in Ann Arbor, Michigan, March
2000. All authors are former presidents of the society, with one exception: a former

editor of the Journal of Ethnobiology. Similar in scope to Richard Ford's edited

volume. The Nature and Status of Ethnobotany (Ford 1994), this book assesses where
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ethnobiology has gone and where it is going. This is done in each president's

semi-autobiographical and historical analysis of trends in ethnobiology.

Ford introduces the presidents' papers with "Ethnobiology at a Crossroads,"

a paper that covers the historical foundations and current trends in the field. The

author reviews the table of contents of past journal issues to compile a table

showing the trends in the field by sub-discipline. Not surprisingly, ethnobotany,

ethnopharmacology, and paleoethnobotany lead the field with the most articles

published in the journal. Zooarchaeology and folk classification are close behind,

with conservation and ethnoecology drawing more attention in recent years. Un-

fortunately, ethnoentomology is not on the authors' lists. I consulted the index of

the Journal of Ethnobiology (Thomas 2000) and found several articles on the subject,

mostly the work of Posey (1981, 1983, 1986) in Brazil and that of Ramos-Elorduy

de Concord et al. (1984, 1988) in Mexico and an article on hallucinogenic ant

consumption in south-central California (Groark 1996). Furthermore, chemical-

ecological theories, having foundations in entomology, are being applied to hu-

man-plant interactions (Johns 1990) and should qualify as important components

of the greater ethnobiological discourse. Ford goes on to discuss recent trends in

ethnobiology, molecular archaeology, conservation biology, applied ethnobiology,

environmental education and consultations in native legal cases.

The next four chapters discuss the importance of ethnobiology in answering

questions about the human past. Elizabeth S. Wing covers the "Potentials of

Zooarchaeology for Better Understanding of the Human Past" in a paper that

discusses the history of the discipline and its possible roles in the future. Two

papers, from Steven A. Weber and Karen R. Adams, are archaeobotanical case

studies from South Asia and the southwestern U.S., respectively. This section

closes with Paul Minnis rebutting the common perception that paleoethnobotany

is irrelevant in "One Possible Future of Paleoethnobotany."

The second half of the book begins with a paper from Eugene S. Hunn, "An

Ethnozoological Perspective on the Ethnobiological Enterprise." In this analysis

the author covers the paradoxical case of ethnobotany drawing more attention

than ethnozoology. Hunn analyzes the case with a familiar argument (see Hunn

1982) based on perceptual versus utilitarian perspectives. Cecil Brown follows

with a case study of Amerindian nomenclature for "oak" and the relevance of

linguistic ethnobiology. Catherine S. Fowler contributes a paper concerning eth-

nobiological methods, particularly as they apply to ethnography and linguistics.

Nancy Turner delivers perhaps the most self-reflexive paper about ethnobotany

British Columbia and the role of the Society of Ethnobiology members in her
in

career. This sets up the closing paper by Eugene N. Anderson who reviews the

previous papers, adds his own autobiographical notes, and discusses the role of

ethnobiology in solving problems related to resource management and conser-

vation.

My main criticisms of this book are twofold. The book is heavy on the pa-

leoethnobotanical and archeobotanical aspects of the discipline. And there seems

to be nothing unifying about the papers that follow the chapters on ethnobiology

and the human past. While the paper by Hunn is particularly insightful, the

papers by Fowler, Brown, Turner, and Anderson are seemingly disparate. In sum-

mary, if the papers included in this volume were more balanced and represen-
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tative of the various sub-disciplines in ethnobiology, the book would be stronger

and of interest to a broader audience. Otherwise, this is a fine edition that ex-

amines the current status of ethnobiology and its historical foundations. It would

be useful to use at the end of an introduction to ethnobiology graduate course

and would work well with Minnis' (2000) recently published edited volume of

from the journal. It is an inexpensive

joumal

Kevin D. Janni

Department of Botany

University of Hawaii at Manoa
Honolulu, HI 96822
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T H

Introdu^ao h etnoentomologia: Considera^oes metodologicas e estudo de cases.

(Introduction to Ethnoentomology: Methodological Considerations and Case

Studies). Eraldo Medeiros Costa Neto. Universidade Estadual de Feira de San-

tana, Bahia, Brazil 2000. Pp. 131. ISBN: 85-7395-020-X.

This book is a compilation of short chapters: one of introduction, one of meth-

odology, five that present case studies, and an epilogue. The book is an attempt

to assemble and summarize the author's ethnoentomological works, some of

which have appeared in the Journal of Ethnohiology (e.g., vol. 18(1):1-13; 1998) and

other academic joumals.

The introductory chapter does an excellent job summarizing the available
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ethnoentomological literature, but fails in terms of actually introducing the subject

with much creativity. What is presented is an abbreviated and superficial laundry

list of the ways in which insects intersect with various segments of human society.

Much of this list is indeed interesting, but the summation does not leave the

reader with any sense of introduction and with no sense of a road map for the

chapters that follow.

The title of the book and, specifically, the title of the second section made the

reviewer question whether it is necessary to partition the methods of ethi^oento-

mology from the wider context of ethnobiology. Extrapolating, should we de-

mand additional texts on the methodologies specific to "ethnoichthyology," "eth-

nobryology," or "ethnograminology"? The chapter presents a basic summary ex-

plaining the concepts of an interview schedule, emic versus etic approaches to the

topic, data collection and the validity of qualitative and quantitative data, and the

problems and possibilities inherent within the idea of an omniscient informant.

The reader will find little difference between the contents of this chapter and the

thnobotany as described in Martin

which

inherent

There

information presented in Portuguese, and the chapter will be useful for students

pursuing ethnobiological research.

The strength of the text obviously lies in the case studies, and in his research

The

'entomoprojective othesis"—that is, the projection of feelings

insect animals by assigning them to insect categories. The

m

ethno

but the description presented is quite interesting and deser\^es further attention

if for no other reason than intrigue.

The second case study—the best of the crop—is traditionally

and expertly describes the importance of bees in the life of the Pankarare Indians

of Bahia, Brazil. The research, based on 30 collected specimens, reveals the pres-

ence of several intermediate emic taxa for bees. Most notably among these is the

division between aggressive and non-aggressive bees {abeja braha and abeja mama,

respectively) which is superficially reminiscent of the division between wood den-

sities in many culhires (i.e., hardwoods versus softwoods).

Thirdly Costa Neto presents an account of the presence of insects m adver-

tisements, an interesting and refreshing deparhire from much of the more tra-

ditional ethnobiological literature. He finds, not surprisingly, that insects are not

well represented in advertising and, where they are present, butterflies tend to

most that
'

' seems
butterflies because of their "cultural importance

The final two case studies respectively examine the i.

among rural and urban communities of northeastern Bra

more eenerallv, as a source of human food. Both chapt^

two

the text is certainly

tance of a text by a Brazilian ethnobiologist written in Portuguese camiot
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importance of the text for the field of ethnobiology is limited

iHnak whose focus is soecific to imderstanding the relations

tween

Darron A. Collins

World Wildlife Fund

1250 24th St., NW
Washington, DC 20037
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The origins of this book lie in a conference organized by Luisa Maffi in 1996

at the University of California, Berkeley entitled "Endangered Languages, Endan-

gered Knowledge, Endangered Environments/' While the linkages between bio-

logical diversity and cultural diversity were well explored prior to this meeting,

researchers had, according to Maffi, neglected to include linguistic diversity as

part of the ''inextricable" link. The success of that meeting is readily apparent in

this volume. As editor of On Biocultural Diversity, Maffi does a superb job of

bringing together a wide range of scholars to address the relationship between

language, knowledge, and environment.

The introduction by Maffi does more than simply set the stage for the rest of

the book. It provides a detailed argument for the relationship between biological

diversity and linguistic diversity and suggests some reasons for it. As she notes

in the introduction, the "chapters in this book go a long way in telling us why
diversity matters. Together—in a way that no individual sdiolar could accom-

plish—the authors begin to assemble the pieces of the giant puzzle that is the

diversity of life in its various manifestations and complex interrelationships."

The book is divided into four sections. The firsts "Language, Knowledge, and

the Environment," presents a variety of papers that make a case for how these

three domains interact and how they are interdependent. The explanations for

why biological diversity and linguistic diversity are connected are not always as

complete as they could be. However, there are many fine papers in this section

by ethnobiologists and other researchers that present theoretical innovations and
compelling reasons for future study.

The second section, "Biocultural Diversity, Persistence, and Loss," builds on

much of the theory developed in the first section. As one might expect, most
papers deal more with the question of loss than persistence. Whereas clear evi-

dence is provided for language loss and biodiversity loss, the concomittant loss

of ethnobiological knowledge loss is left implicit. This apparent omission may be
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explained in part by the difficulties inherent in measuring knowledge lost over

time. This suggests important goals of future research: developing a methodology

to determine rates of knowledge loss (and its persistence), and then setting pri-

orities for studying the most endangered knowledge systems.

The third section, "Perpetuating the World's Biocultural Diversity: Agenda

for Action/' provides a method of applying the research presented in the earlier

sections. This section does not present just a simple view of indigenous and tra-

ditional peoples' interactions with their biophysical environment, but also chal-

lenges popular notions and reveals the complexity involved in understanding

these issues.

The final section, "A Vision for the Future and a Plea," provides some glim-

mer of hope for an otherwise gloomy situation. Richard Norgaard notes that,

may
This

the nation state, while ethnic

gional expressions lead to greater autonomy. If Norgaard and others (e.g., Ronald

Cohen) are right, the dire situation documented in this volume could improve.

The inclusion of the code of ethics of the International Society of Ethnobiology as

an appendix complements this final section through its encouragement that re-

and traditional peoples.

in promotmg
r 4

Researchers such as Darrell Posey and Michael Warren (to whom the volume

icated) stressed the importance of people and culture in the conservation

3n. Much of the research presented in this volume will also help solve this

2x problem. The premise that cultural diversity can not be separated from

ical diversity is convincingly argued by some of the top researchers in the

Contributions from ethnobiologists are many representing well over half

volume. As in most edited volumes, \

volume makes an

diversity and will

read and frequently cited in years to come

John R. Stepp

partment of Anthropology

University of Florida

Gainesville, FL 32611-7305

First Fish First People: Salmon Tales of the North Pacific Rim. Judith Roche and

Meg McHutchison (eds.). University of Washington Press, Seattle. 1998. Pp.

199 Map, photos, illustrations. $24.95 (paper). ISBN: 0-295-97739-6.

Among all of the organisms that provide the basis for human subsistence

few have loomed as large within particular aboriginal societies as the salmon of

the north Pacific Rim. The indigenous peoples who depended on salmon a^d tiieir

vearlv return rightly held these fish in awe. Salmon were a staple food source

and Dlaved a key role in deeply held beUefs, ritiials, and oral traditions. Today
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despite dramatic changes in these societies and in the fish populations on which

they have depended, the intimate relationship between humans and salmon per-

sists. Roche and McHutchison's First Fish, First People, an illuminating collection

of writings by indigenous authors from around the north Pacific, gives a glimpse

of the many past and present roles that salmon have played in these societies.

The distinctive tone of this book can be attributed to the unique voice of each

author All are talented indigenous writers, representing myriad nations: the Ainu

of Japan, the Ulchi and Nyvkh of eastern Siberia, the Tlingit of Alaska, the Okan-

agan and Coast Salish of western Canada, the Makah, Spokane, Coeur d'Alene,

and many other tribes of the American Northwest. As the salmon unified their

ancestors' cultures, so the topic of salmon is what unifies this eclectic collection

of ethnographic essays, historical recollections, poems and stories.

By and large, the authors include some of the most prominent and educated

representatives of their respective societies. They include such notable indigenous

intellectuals as award-winning author and filmmaker, Sherman Alexie, who
helped identify and bring together authors for this unique project. The collection

begins with two haunting prose poems by Alexie, "The Powow at the End of the

World" and "That Place Where Ghosts of Salmon Jump," Alexie's words express

an abiding sadness and anger provoked by the transformation of the Spokane

River, which runs through his homeland. As in many rivers of this region, dam
construction obliterated salmon runs, eliminating the fish from the territories of

many tribes.

Following Alexie's lead, each of the book's chapters juxtaposes past upon pre-

sent images in order to convey the traditional roles of the salmon and the impli-

cations of their loss. Shigeru Kayano and Shiro Kayano provide illuminating over-

views of the role of salmon in Ainu culture—they present many facets of this

relationship from traditional songs of salmon, to the production of salmon-skin

shoes, to the draconian Japanese prohibitions on subsistence salmon fishing in

the twentieth century. Next, Gloria Bird provides a detailed, first person narrative

from the perspective of a woman assisting in the traditional fishery cm the interior

Columbia River. A vivid poem by Miekko Chikappu follows, evocatively combin-

ing imagery of the returning salmon with bits of Ainu lore. Elizabeth Woody
juxtaposes her insightful discussion of the transformation of Celilo Falls—a tre-

mendously important multi-tribal fishing site of the Columbia River, now
drowned behind dams—with a compelling semi-fictional tale of contemporary
people from this region. Nadyezhda Duvan provides a welcome glimpse of the

elaborate myths and rituals surrounding the salmon and its annual return to Ulchi

territory. Nora Marks Dauenliauer provides a rich mixture of Tlingit poems and
reminiscences from childhood fishing camps in Alaska. In spare but vivid words,

Ito Oda explicates the role of Ainu ritual and worldview in shaping salmon har-

vesting practices. Sandra Osawa provides a historical overview of 150 years of

inequitable competition over the dwindling salmon runs in the American North-

west that has placed Native fishermen at odds with White interests. Vladimir

Sangi tells a Nyvkh tale of human encounters with salmon, providing a rare view
into the lives and practices of these people of the Russian Far East. With a tone

reminiscent of magical realist prose, Lee Maracle alternates between mythic im-

agery and descriptions of aboriginal struggles to maintain their fishing rights. In
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the book's final chapter, Jeanette Armstrong recounts the many imposit

industrialized societies place on the aboriginal relationship with salmon

ing the health of indigenous societies and salmon runs alike.

This diverse collection of essays leaves the reader with impressions.

between

The
many of these chapters are rich

historic detail. The Japanese and Russian a(

guage literatures, are generally richer in ethnographic content. The volume's fore-

most strengths and its greatest weaknesses emanate from the distinctive charac-

teristics of its authors. As educated spokespeople of their respective societies, most

members

intelli

many aboriginal peoples in this region. As Nora Marks Dauenhauer

ites in her poem ''How to Make Good Baked Salmon from the River,'

[Salmon] 's best made in dryfish camp

on a beach by a fish stream

on sticks over an open fire,

or during fishing

or during cannery season

In this case we'll make it in the city,

baked in an electric oven on a black fry pan.

The book provides accounts of peoples in rapid transition from the

P nf ^iOTTiP whn Pirp Pit thp forefront of chanee. While this observation n

On
salmon, as presented in

raises fundamental questions and may portend the future symbol

within these societies. The volume stands as a unique, informa

between

Rim
salmon

modernization, tribal displacement

of national territories. It demonstrates that, almost imiformly

Pacific Rim, aboriginal access to salmon has been restricted a

under

hauntin

devastating

salmon

Douglas Deur
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University of Nevada-Reno
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