(3) Once you have traced the design from the projected slide, remove
the watercolor panel from the wall and place it on a flat surface (kitchen
counter top or fable). With a bottle of Elmer's glue, or some other favorite,
re-trace your design while extruding a small bead of glue directly from the
bottle. The larger the bead of glue, the longer it will take to dry, and the
higher the ridge of your reproduced design. You may wish to keep the glue
bead small because the thicker bead may require expensive shadow box framing.
Nofe that an incised line will require a glue line. If tracing a pecked design,
you would make dots of glue.

(4) Spread newspaper on the working surface of your table and pick up
your panel without tipping it to keep the glue from running where you don't
want it to go. Place the panel face side up on the newspaper and allow the
glue to dry slightly.

(5) While the glue is still wet, on the tacky side, sprinkle sand or soil
over it. Cover the entire panel. Red soil which has been put through a sieve
is my favorite pigment for these reproductions. Make certain that the design is
completely covered with the sand or the soil. Leave the panel undisturbed until
the glue is dry. Usually overnight drying is sufficient. Keep you fingers off the
glue bead to avoid flattening it.

(6) Once the glue is dry, pick up the panel on one side and tip it fo let
the excess sand, or the soil, fall away from the unglued areas. Tap the panel
gently on edge against the paper covered table to remove any loosened particles
from the design.

[f you should discover that you have missed covering any of the design,
use a small stick, a brush or the glue bottle tip to touch up, then sprinkle on
little more sand, or soil if you are using that, and let it dry.

The completed panel is not a petroglyph, but a petroglyph design pro-

duced in natural materials. For your efforts you should have a panel suitable
for framing and a reminder of an enjoyable outing.
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ABSTRACT

A contract survey of about 70 square miles in northwestern New Mexico
which yielded over 700 sites is used as a specific example for discussion of the
more general concerns of the role of research design in large areal surveys. A
case is made for the development of a theorefical research design prior to enter-
ing the field in order to insure collection of data relevant fo explanatory pro-
blems, to generate "turnaround" datqa for use during field operations, and for
general increases in survey efficiency. In the writer's opinion such research is
not an esoteric academician’s procedure, but is in fact necessary for fulfilling
archaeological and legislative requirements. Such research inveriably entails
detfailed analysis of environmental systems; destruction of site contexts results
in irretrievable loss of cultural -resource information as surely as destruction of
the sites themselves.

Hypotheses on the nature of settlement-subsistence systems ranging from
Paleolndian to Archaic, Anasazi, and modern Navajo were generated and fested
by the Coal Gasification Project survey. The resultant explanafory devices are
allowing relatively precise prediction of site locations and site densities; further
development should make them amenable to research in other areas.
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RESEARCH DESIGN AND THE LARGE CONTRACT SURVEY

Introduction

This paper discusses the role of research design in contract archaeology,
more specifically when the contract or "salvage” work involves surveying large
blocks of land. A survey of 70 square miles and over 700 sites in northwestern
New Mexico is used as a departure point for discussion of more general con-
cerns, hopefully amenable to the interests of Plains Conference participants.

The CGP survey (Reher n.d.) was undertaken on Navajo Reservation
lands leased to Utah International Incorporated and Western Gasification Com=
pany for construction of coal gasification plants and associated coal strip mining
operations. An inventory archaeological survey was contracted with the Office
of Contract Archaeology, University of New Mexico, fo comply with current
environmental impact legislation, and to provide the basis for a later phase
mitigating this impact through an excavation program, The CGP lease areq
and associated industrial corridors and lease amendments contain about 70
square miles of land along the lower Chaco River in the San Juan Basin, about
12 miles south of the San Juan River and 25 miles east of the Chuska Mountains,
which run along the Arizona-New Mexico border.,

The west side of the lease area is described physiographically by riparian
flats along the Chaco River, extensive badlands and scarp areas characterize
the middle of the lease, and plateau~like grassy flats, in some places overlain
by extensive sand dune deposits, are found on the east side. Two major and
16 minor arroyos cross-cut the area from east fo west.

Sites found in the course of the survey include 412 Navajo components,
190 Anasazi, 5 Basketmaker, 99 Archaic, 3 Paleolndian components, and 5
unknowns,

The area was surveyed in 98 field days arranged around the weather
from October 15, 1973 to May 30, 1974 by two crew chiefs, six crew members,
and the writer as field director. An east-west inferval Fransect sampling design
was imposed over the main lease (about 65 mi.%) to gain the necessary environ-
mental control and insure turnaround or "multistage” (Redman 1973) data of
known percentage as the survey progressed to 100% completion. Each member
of the survey had walked somewhere around 750 miles by completion.

It was the writer's overriding philosophy that archaeological needs,
legislative requirements, and the confractor's legislative needs are one and
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the same. No assessment of significance or mitigation program can be developed
until the archaeologist has a basic understanding of the settlement and subsistence
system with which he is dealing. Such understanding requires survey, initially,
and a program of research designed to explain the prehistoric adaptations en-
countered. The program must include collection of relevant environmental data
and extensive laboratory and computer analysis. "Research" is consirued here

as simply the collection and analysis of archaeological data for specific purposes,
not as an esoteric academician's procedure beyond the purposes of contract work.
The argument here is that current theoretical interests in archaeology and environ-
mental legislation requirements both entail problem-oriented research designed

fo elucidate the articulation between the cultural system and other natural systems.

Research design as the initial input in organizing a large survey ensures
collection of relevant data and increases overall efficiency. Under such con=-
siderations, funding and time allotments for evolving research strategy during
gearing=up phases should be standard procedure. We have encountered attitudes,
frankly disturbing, whereby spending time on initial research input is extravagant
and grandiose, and not necessary in contract work. If is the writer's opinion that
such research is necessary for fulfillment of contract obligations; entering the
field with problems formulated, test expectations laid out, and running tables
and graphs for the necessary data already constructed results in savings of money
and time for all concerned.

At the 10% juncture, turnaround data indicated we were dealing with up
to five times the site density expected and budgeted for. With these indications,
I changed the format of the publication and requested a series of arficles multi-
disciplinary in scope from various consultants, crew members, and laboratory
personnel involved in the project. The results of the survey are being published
in a volume with the writer as edifor and one of 16 contributors.

An atfempt was made to structure the CGP survey within an explicitly
theoretical research design. This meant making basic assumptions explicit and
reducing more specific statements about cultural systems on the lease area, which
could be tested by gathering the necessary data during the course of the survey.
Large surveys offer large site samples which can be used to test hypotheses about
settlement systems on a regional scale. The CGP research design was primarily
concerned with explicating the relationships between resource~extractive behavior
and site contents, and between site location and potential access to resources,
that is the energy gates in a particular prehistoric ecosystemic. Two basic assump-
tions underlie this approach - culture as adaptive, maximizing behavior, and
environmental determinism,

Culture is most elegantly defined in terms of man's extrasomatic adapta~
tion fo his environment, that is the basic behavioral definition first put forward
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by Leslie White (1949, 1959). Recent anthropological research has demon-
strated that man is basically a rational animal (which is surprising or not sur-
prising, depending on how you look at it), and adaptive decisions are formed
via least-cost, pay-off estimates among alternative strategies. Subsistence
labor is thus apportioned to minimize energy expenditure while maximizing
energy acquisition, and can be modeled within game theory frameworks (Gould
1969; Lee 1969; Davenport 1960). A number of archaeologists, especially
those in the Southwestern Anthropological Research Greup (SARG) have found
it useful fo use a mini=max strategy as a warranted assumption (Judge 1971:40)
in explaining why sites are located where they are.

While most archaeologists would agree that site locations and site con-
tents are a function of, that is determined by, adaptive responses to resource
potentials, raising the Medusa's head of environmental deferminism is still
enough to turn large portions of an audience to stone. Thus we are confronted
with the paradoxical situation of archaeologists who would argue strenuously
to what degree they hold such an assumption, but who could not work without
it. Unless this assumption is made explicit a multitude of logical conclusions
will not be followed out and general principles uniting this multitude will not
be found. A statement by Chenall is appropriate fo these considerations:

If culture were entirely a response to the natural environment,
it would be possible (theoretically, at least) to predict the
precise types of cultural phenomena that would be found in any
given environmental situation. No one in years has carried
environmental determinism to this extreme (1972:4).

Chenall is unwillingly correct that prediction of cultural phenomena does
require theory and a basic assumption of environmental determinism. But if
we can predict with 95% correlation what types of sites and how many for an
area such as the CGP lease is this carrying things to an “extreme" ?

Operationalizing the Research Design

Operationalizing the research design required data on two basic sorts of
parameters - behavioral and environmental. As noted above, we began within q
theoretical framework which emphasized the relationship of sites, as loci of
adaptive behavior, fo certain energetic characteristics of the prehistoric environ-
ment. While we expect sites were located according to needs for shelter, fire-
wood, water, and numerous other considerations ¢ an ecosystemic model was develop~
ed that said adaptation to potential food would indicate the main determining para-
mefers. This lead fo a series of deductions about a) what components of the
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