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ir morphological analyses. 
ffects of Fire on Cul
By William H

n Oct. 20-21, 1992, twenty-five archeol­
ts, ecologists, and fire managers met in 
a Verde National Park (MVNP) to eval­
 and predict the eiTects of fire on the 
' s cultural resources. Our goal is to 
lop a risk model-incorporating param­
 of potential dan-.age to sites and arti­
. vegetation/fuels conditions, and weather 
itions--that will be useful to managers in 
icting and n-.anagingfireeffccts in Mesa 
de and similar parks in the southwest. 
 report addresses the first component of 
isk model, namely the diiTerential sus­
ibility of various types of cultural sites 
materials to damage from high intensity 
eiTects. 
hree general questions were: (l) What 
the n-.ajor types of cultural sites and 
rials in MVNP and what are tlte direct 

indirect eiTects ofhigh intensity fires on 
 type? (2) What kindsofmonitoringand 
age evaluation should be conducted be­
 during, and following high intensity 
? (3) What kinds of pre-suppression 
ities can be taken to reduce damage to 
ral resources? 
e focused only on high intensity fires 

use these arc potentially most damaging 
difficult to control. Following is a 
nary of our conclusions and recommen­
ns for further studies. 

fects of Fire on Different Kinds of 
Cultural Resources 

he several typesofhistoricand prehistor­
ltural sites identified arc listed below in 
oxin-.ately descending order of suscepti­
 to direct damage by fire. Additional 
ls andcvaluationoffirc impacts on these 
s of cultural resources can be found in 
ssessment of tlle Long Mesa fire tllat 
rred in MVNP in 1989 (Einingcr 1990, 
 I 990) and the rumotated bibliography 
piled by Duncan ( 1990). 

. Sites with high nllnerability: 
 Native American historic structures: 
e include sweat lodges, corrals, and 

lar structures. Wooden s tructures arc 
oyed by fire and leave little trace. Pro­
n during fire is nearly impossible. Many 

cse structures are sacred for the people 
 usc or used them. 
 Alcoves and cliff dwellings: Combus­
 materials-e.g. packratmiddens, wood­
ams, corn cobs-arc consumed by fire. 

y alcove sites are relatively protected 
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ic 111atcrials can be ignited by fire­
s or spontaneous combustion through 
eating from an intense fire burning a ll 
d the alcove. 
Rock art 11ancls: Rock art occurs in 
P, but no knownpanelswerewiU1in the 

daries of the Long Mesa fire. A compre­
ive inventory of rock art panels witllin 

P does not exist rutd wtdocumcnted 
ls may have been affected by t11e fire. 
ies in upper Salt Creek in the Needles 
ict of Canyonlands NP indicate Uta! 
iation of the rock face occurs during 
 i ntcnsity fires (Noxon and Marcus 1983 
Prevention measures include clearing 
 from areas around U1e rock face. Oilier 
ods, including application of a stone 
gUtcner ( organo-silcon compounds in a 
e carrier). also n-.ay help prevent exfo­
n (Grisafc and Nickens 1991 ). 
Scarred t rccs: Sc\'cral old trees in the 
were scarred by Native Americans. 
bly Ute people, who stripped Ute bark 
od some time prior to park establish­
 in 1906. These trees could be killed by 
intensity fires and their tree ring record 

 Sites with moder·ate vulnerability: 
Eur~American historic structures: 
 of these structures arc associated with 
management, e.g. the Recreation Hall 
useum on Chapin Mesa. Someoftl1csc 
e defensible in moderate intcnsi ty fires. 
everal cannot be protected from high 
sity fires. 
Lithic scatter with shallow hearth: 
oitscphcmeral nature and U1c emphasis 
ructural features, this site type may be 
r-recorded wiUtin MVNP. As the ef­
of fire are strongest at the surface, 
cts here will be vulnerable to dan1agc by 
Surfic ial lithic materials within the 

 Mesa firebowtdaryshowedcolor altcr­
 due to heating. This would not impair 
sis of their teclmological attributes or 

 function based on morphology. Studies 
lca-rich stone suggest that low fire 
eratures arc responsible for minor mor­
gical change in surf.1cc cherts at Long 
. Bcyondabout 700F(350C)stonewill 
 crack, and shatter (Mandeville 1971; 
 rutd Brooks 1971 ). In a hotter fire or 
different type of stone, Ule potential 
 for changes to stone artifacts U1at 
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blood residue analysis. However, as 
er of U1esc analyses arc routinely suc­
ul on surficial material, Uus is not a 
us loss. 
fectsoffircona sltallow hearth arc more 
ematic. Common archeological analy­
f hearths include studies of the way the 
h was made, U1eir pollen, faunal, and 
obotanical contents, and dating tech­
s such as radiocarbon, Utcmlolumines­
, and archeomagnctic dating. The 
 of hearth construction does not appear 

 affected by fire. 
Tectsoffireon hearth contents have been 
ed. Fish ( 1990) conducted a study on 
ts of fire on pollen and found that even 
rface samples marked by ash and char­

from U1c Long Mesa fire yielded abun­
 identifiable pollen. She fowtd Utat 
n grains that appeared to be fire-altered 
e Long Mesa fire " were darkened to a 
wish-bromt color and would not absorb 
ain used to enhance microscope view­
WaJis ofthesc grains \\ ere Utickcned or 
en and fine morphological features were 
red. although identifications were still 

ble" (Fish I 990:2-3). Ship1m111 and 
s ( 1984) document the c!Tcct or fire on 
 showing colorchangeandcalcining in 
ial bone at lower temperatures. Ashing 
s a t high tempera tures. Calcined 
ial bone was observed within Ute Long 
 fire boundary. Ford ( 1990) found the 
 Mesa fire did no damage to ethnobo­
al material from hearths '"ithin the fire 
dary. Thus, almost counte rintuitivc­
ppears that wildfires such as Ute Long 

 and La Mcs.1 fires hnvc little impact on 
 of the contents of shallowly buried 
hs. 
e third factor affecting the rcscmch 
tial ofUtcse hc.1rt hs is d<ll i ng. All hough 
udied as a result oft he Long Mesa fire. 
ire burning over a shallow hcartJt prob­
would a!Tect the potential for usc or 
oluminescence and archcomagnctic 

g. Titat wildfire a!Tccts both analyses 
emonstrated in studies aficr the La 

 fire in Bandelier NM (Rowlett and 
nessen 1990: DuBois 1990). No con­
d studies on the effect of wildfire on 
arbon dating exist. llowcvcr. inclusion 
cent charcoal from a wildfire into a 
carbon sample would result in signifi­
 younger date. 
. Sites with low vulncrahilily: 
. Deeply buried uncxcal'ated puchlos: 
 produces discolorntion and oxidation of 
ace ceramics and lithics. Einingcr( 1990) 
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Alcm·c conaining a small Anasaz.i stone buililiug. TI1e Long Mesa flre 
in 1989 burned U1e forest above and armmd tllis alcove, but did nlinimal 
damage to U1e archeological site because ofU1e lack of fuel directly 
wiUlin the alcove. 
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Indirect Effects of Fire 
Several indirect effects may occur citl1cr 

irrunediately or mont11saftera fire. Potential-

Summer 1993 

Emrick ( 1980) for disc
nd future fire potentia

is a listoftJungs t11at e:1
damage to individual 
before the next uncontr
oulders that were en~ eked by sudden and intense heating in the Long 
esa fire of 1989. Prehistoric rock walls could be damaged by cracking 
d spalling oftllis kine. 
ussion of lire history 
l in t11c park. Below 
.nbedonc tominimize 

dcndrochronologist to collect increment cores. 
summarizes what is known about U1cse ef­
fectsand tiJctcmpcraturc tiJresholdsal which 
t11cy occur. At very high temperatures (ca 
600C), carbon may be burned out of shcrds. 
lcadingpotcntially to misidentification. Fire 
also accelerates decomposition of sandstone 
blocks. Accelerated rock decomposition could 
createfuturedifficulty in rccognizi ngsites on 
tile basis of surface components. Deep struc­
tures probably are unaffected by fire, since 
heat rarely penetrates more t11an a few em 
even in intense fires (Chandler ct a l. 1989). 

Fire apparently has little impact on the 
research valueofdeeplyburied sites except in 
two circumstances. First is buried pueblos 
witl1large trees on or adjacent to tile site; the 
roots lila)' burn in a high intensity fire and 
carry heat down into tile buried structures 
(Wcttstcad 1988), and the charred roots re­
lllaining in tile soil may confuse charcoal 
dating and interpretation. The second poten­
tial effect occurs immediately below large 
logs that smolder, driving tile heat as deep as 
20 em into the ground at tllat spot (Connor et 
al . l989) 

Fire retardant slurry could affect standing 
walls if it is dropped directly on t11c walls 
during suppression activities. Slurry weight 
could knock down walls, and geologist Mary 
Griilltl1s suggests t11c slurry may be incorpo­
rated into sandstone rock where it hastens 
decomposition. 

2. Lithic scatter: Sec discussion on 
surficiallitilicmatcrial undersectiondcaling 

itil lithic scatter witil sllallow hearilis. 
3. Check dams: Fire apparently has little 

r no effect on check dams. 

a

ly important indirect effects include: 
1. Rodent and insect IMIJiulations may 

increase in response to increased succulent 
vegetation following the lire; rodent burrow­
ing disturbs artif.1cts and alters their posi­
tions. 

2. Bare soil exposed by lire is vulnerable 
to erosion and redeposition during the time 
period before vegetative cover becomes re­
established (Connor and Cannon 1991 , 
Swanson I 981 ). These processes may re­
move artifacts or bury tilcm. 

3. Microbial activity may increase after 
fire (Bissett and Parkinson 1990). Potential 
effects on cultural materials arc unknown, 
but probably result in short-term accelerated 
decomposition of organic materials. 

4. Application of fi rc retardant slurry 
during suppression activities m(ly affect cul­
tural artifacts; details arc lacking. The U/CA 
at Riverside is conducting studies of slurry 
efJects in Joshua Tree NP, but results arc not 
yet published. The phosphorus in the retar­
dantalso may influence post -fircplant growtl1 
and composition, since phosphorus is a lim­
iting plant nutrient in most ecosystems. 

Pre-suppression Opportunities for 
Reducing Fire Damage 

We started witl1 t11c assumption that high 
intensitywildfircswill occur in MVNP in the 
future : given the climate, fuels. and topogra­
phy, occasiomll uncontrollable fires are inev­
itable. See Erdman ( 1970) and Omi and 
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Some of the (let ions are expcnsiYe: otJ1ers 
ay not be feasible immediately. Rs1thcr 

hanembarkingonacrash program to ''hard­
n" all cultural resources against fire, we 
uggest that park rm111agcrs should incorpo­
ate these steps into tJ~eir long-range plnn­
ing and do each at an opportune time. Som~ 
amage to sites will occur even without fire: 
atural processes ofwcatJ1cring (lnd erosion 
ave been occurring for centuries and \\ill 
ontinue. regardless of our act ions. Suggest­
d pre-suppression activities arc listed in 
pproximately descending order of urgency. 

( I ) Document sites and artifacts that 
annot be protected from high intensity 
ire. Several kinds of cultural resources arc 
ighly vulnerable to wildfire and cannot be 
ffcctivclyprotcctcd. Thconly way to ensure 
hat information they contain is not lost is to 
ocument them tl10roughly. The park al­
eady h.as a prog ram of inventory and anal­
sis of tilcse kinds of resources. but the 
rogram must be accelerated. We recom­
end the following specific actions: 
(a) Contract a qualified persons(s) to 

nYcntory and estim(ltC approxi mate age of 
ackrat m iddcns; then contract the same or 
noU1cr person to pcrfonn a thorough scien­
ificanalysisofa sarnplcofllleoldcst middcns. 
hese contain among the best records avail­
ble of variations in climate and vegetation 
ver the last20,000 years (e.g. Betancourt ct 
l. 1990); and they arc, obviously, irreplace­
ble. 

(h) Locate lind photograph the scarred 
trees throughout the park. Then contract a 
Thetrccringswill rcYe(ll the dntc thctrccwas 
scarred and a record of climatic variation. 

Cont1n11ed on paJ!.e JO 
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(4)
and e
tives
 Map, Jlhotograph, and describe Na­
merican and Euro-American historic 

tures and evaluate whether any addi­
l pre-suppression activities, such as lo­
ed fuel reduction, would be practicable. 
 Reduce fuels selectively in locali7,cd, 

 value areas. It is not feasible or neces­
 even desirable to try to reduce fuel 
 throughout the park; fuels are so great 
ariable and other resources wouJd be 
ged in the attempt. However, small but 
y significant areas present opportuni­
o reduce fuels. The inventory of sensi­
ultural resources should include evalu­
 of the feasibility and value of fuel 
tion around each site. A risk analysis 
 then should review the list and select the 
for fuel reduction. They should have 
cultural significance, high risk from 
and a setting where fuel reduction is 
le. 
el reduction may be accomplished me­
ically, by prescribed burning, or by a 
ination. The existing hazardous fuel 
tion program could be expanded to 
plish this. Foil owing is a list of some 

 methods that may be practicable: 
 Removal of dead and down woody 
rial, thinning of the forest canopy (30-
or 60-foot spacing), and thinning of 
 around historic structures. 

) Removal of brush and trees from the 
ity of alcoves and cliff dwellings (may 
 to be repeated periodically). 
 Removal of trees growing in or adja­
to buried pueblos or hearths. Sites 
g standing walls wouJd receive higher 

ity for this work than sites with only 
e on the surface. 
) Evaluate all the existing sites and 
pretive facilities and assign each a 
rity ratingfortryingto save it in a high 
sity fire. Much of this kind ofassess­
already has been done, but it needs to be 
nded to include all such structures in the 
 The ranking system must be presented 
citly to all park workers to reduce con­
n and controversy during a large fire. 
 type of cultural resource should be 
ated independently, as well as in com­
on with al l other cultural resources. The 
ning of a priority ranking should be 
ed out by a risk assessment team ofboth 
ral and fire people. Priority assign­
s will call for value judgments and these 
ld be stated explicitly by the risk assess­
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 team and if necessary debated long 
e a large fire demands immediate deci­
. 
 Build fire resistant features into new 
xisting 1>ark buildings and interllrc­
tructureswherever possible. This can 

Fish, S
Lon
NP

Foro, 
of t
fore 
omplished over many years. Fire 
nel should be involved in planning 
construction and renovation, to see 

re resistant features are built in wher­
ose features are consistent with the 

ry purposes of Ute structure. Exan1ples 
: 
When roof re1>airs become neces­
replace existiug shake shingles with 
lass or otl1er reproductions that look 
r but are vastly less flammable. 
When the curtains on the ruins 
rs need replacement, use fire resis­
aterial. In the event of a high intensity 
1e curtains then provide some protec­
r expensive interpretive features in­

Install sprinkler systems in or around 
 significant but vulnerable structures. 

ue is a professor at Fort Lewis College in 
o, CO; Floyd-H mma is a farolty member at 
n College in Famrington, NAf; and Connor 
h the NPS Midwest Archeological 
,Lincoln, NE. 
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