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Effects of Prairie 
Editor's Note: How do the caretakers of a "mixed 
e·· (i.e. cultural and natural resources) decide on 
nagement techmques that speak in a balanced 
y to the complex needs of such a site? The following 

ticle describes how the stewards of one such NPS 
a are addressmg this delicate and demanding 
k. 

By Robert W. Seabloom, Rodney D. Sayler, 
and Stanley A. Ahler 

The Knife River Indian Villages National H1storic Site 
NRI) was established to preserve the historical and 
cheological resources assoc1ated with the Mandan/ 
datsa (Plains) Indians and early white exploration of 
 west. The park harbors ev1dence of several cen­
es of human activity. It IS noted for 1ts earthlodge 

lage s1tes (F1g. 1) and evidence of early agncultural 
velopment on the northern great plains. 
Lewis and Clark and other Euro·Amencan explorers 
ited the location and recorded 1mportant observa­
ns on the life of the Plains Indians. Modern cultural 
ource studies have revealed a wealth of archeologi­
l art1facts and h1stoncal sites within the 520 ha area. 
The park, a l1near tract on both s1des of the Kmfe 
ver. is comprised of floodplain with a forest type 
own as ''Missoun R1ver bottomlands ... dominated by 
en ash and boxelder. In addition. h1gher elevation 
race zones consist of nat1ve pra1rie sites and former 
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gure 1. Aerial view of the Big Hidatsa earthlodge villag
pressions and the modern road. 
source Manage
nal Park Service U.S. Department o f th

Fire On Archeolog
) to recreate the 1804 historic scene depiCting 
hlodge villages, 
) to protect park resources from human and natu­

mpacts, and 
) to maintain, where compatible, the natural hab­

urrently, all fires are suppressed. However, histor­
evidence demonstrates that natural and artificial 
 were regular events 1n the m1xed grass pra1rie. 
aps occurnng in 5 to 10-year frequencies. In recent 

rs, fire suppression has resulted in a steady buildup 
rassland and riparian fuel loads, colonization of 
rbed soils by 1nvad1ng plant species, and natural 

etative growth. 
his situation has increased the chances of an 
ontrolled wildf1re which potentially could endanger 
park's cultural resources as well as surrounding 
ate property. However, it was not considered possi­
o des~gn and implement a fire management plan to 
1eve the des1red ecological benefits without first 
rmining the impacts of grassland fire on s1gmficant 
ral resources. Although over 20 years of fire ecol­

 research allows ecolog1sts to predict impacts on 
1c commumt1es. the poss1ble impacts of prescribed 
ing on archeological resources are not well 
n. 
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ropland. 
The park is charged with three maJor obtectives: 

Prairie Fire Research 
 team of ecologists and archeologists from the 

University of North Dakota conducted stud1es in 
1988-89 to (1) determine potential impact of prescribed 
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e. A light snow cover helps outline the earthlodge 
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ical Artifacts 
ns at KNRI on its archeological resources, and (2) 
elop a recommended burning program for vegeta· 
 management at the park. 
he impacts of prairie fires on 10 representative 
heological materials were evaluated in 4 experi­
ntal plots established at the University of North 
kota's Oakville Prairie Natural History Area, a native 
ed grass prairie near Grand Forks (Fig. 2). Two 
arate burns were accomplished in October and 

vember, 1988. and the test artifact materials were 
lected and analyzed for a variety of changes - 1n 

or. weight. structure, and morphology. 

e North Dakota Study is one of 
he first to indicate that certain 
inds of artifacts will be altered 
by fire in grassland settings, 

necessitating careful site 
management. 

e experiments 1nd1cated that fire-related 1mpacts 
ried artifacts are negligible. but effects on surface­
sed artifacts will be sigmficant, depending on 
ct type and size. Virtually all surface artifacts will 
orched and smoke blackened, and the duration of 
ffect IS unknown. Organ1c items. such as bone 

antler rema1ns. will be substantially altered by 
ening and charring. Wood materials will be 
ed or consumed. Shell will be fractured or disinte· 
d. Many ch1pped stone items (flak1ng debris and 
) will be spalled (splintered or chipped) and potlid­
red. Pottery will not be damanged structurally, 

urface color may be altered. Small lead and glass 
 will be partially or fully fused or melted (F1g. 3). 
structure of larger stone 1tems such as natural 
 flint cobbles. and larger stone artifacts generally 
t affected. although localized spalhng may rarely 
. 
e North Dakota data are unique. The majority of 
r reports on the effects of fire on artifacts have 
 with forested habitats, generally in the American 
hwest or California. Few controlled studies have 
 conducted. The North Dakota study is one of the 
o indicate that certain k1nds of artifacts will be 
d by fire in grassland sett1ngs, necessitating 

ul site management. 
irie fires probably have little, if any impact on 

ceramic materials or cobble-sized rocks, a conclus1on 

of significance to archeological interpretation. For 
example, fire-cracked rock in a grassland setting prob-

Conctuded on page 3 



ably can be interpreted as a product of cultural rather 
than natural processes. 

In addition, while surface deposits of bone and 
chipped stone can be expected to undergo significant 
alteration, the degree of alteration in these items is 
apparently less severe than can be caused by fire­
related cultural processes, such as material from an 
open fire hearth. 

These data will help the archeologist interpret the 
significance of several classes of archeological mate­
rials. 

Site Management 
The KNRI study indicated a potential conflict 

between the objectives of vegetation management to 
recreate the original native prairie setting, and protec­
tion of surface archeological resources. However, prior 
surveys demonstrated that artifacts are not randomly 
distributed on the park, but are concentrated in their 
highest densities at three major historic period village 
sites. Consequently, a management plan was devel­
oped that provided for differering levels and timing of 
fire treatment, based on surface artifact density. 

The phased burning program that was recom­
mended recognizes several categories of artifact den­
sities and relative importance or sensitivity to burning. 

The phased burning program 
that was recommended 

recognizes several categories of 
artifact densities and relative 
importance or sensitivity to 

burning. 

Specific recommendations were that: 
(1 ) Major KNRI village sites not be burned until a 



thorough and professional collection of surface-visible 
artifacts is completed and preserved for future analy­
sis; 

(2) Archeological sites at KNRI with moderate 
artifact densities be surveyed to determine whether 
surface collection is warranted to mitigate fire damage; 
and 

(3) Burning and other vegetation management pro­
grams may begin as soon as feasible on areas and 
portions of the park that have low artifact densities, 
archeological sites ineligible for the National Register 
of Historic Places, or sites not susceptible to fire 
damage. 

In addition to prescribed burns, gradual logging, 
mow1ng, site-specific chemical treatment. and even 



The KNRI study indicated a 
potential conflict between the 

objectives of vegetation 
management to recreate the 

original native prairie setting and 
protection of surface 

archeological resources. 

grazing may be used to manipulate vegetation in sev­
eral problem areas at KNRI that cannot easily be 
burned. 

However, some management practices may be diffi­
cult to implement on such a small area without creating 
additional disturbance to natural vegetation (e.g. fence 
construction, trampling by bison and horses}. Conse­
quently the prudent development of a prescribed 
grassland burning program still remains the most fea­
sible tool to attain the management goals of the park. 

Sea bloom is a professor of biology at the University 
of North Dakota; Sayler is director of the Institute of 
Ecological Studies at U/ND; Ahfer is associate pro­
fessor of anthropology at U/ND. 



Figure 2. Test burn conducted at the University of North Dakotas Oakville Prairie. 



Figure 3. Effects of prairie fire on test artifacts: Unburned glass beads and lead sinkers on left, fire damaged 
samples are shown on the right. 


