Effects of Fire on Cultural Resources at Mesa Verde NP

By William H. Romme, Lisa Floyd-Hanna and Melissa Connor

OnOct. 20-21, 1992, iwenty-fivc archeol-
ogists, ecologists, and firc managers mct in
Mcsa Verde National Park (MVNP) to cval-
uate and predict the cffects of [ire on the
park’s cultural resources. Qur goal is 10
develop a risk model—-incorporating param-
eters of potential damage (o sites and arti-
facts. vegetation/fucls conditions, and weather
conditions--that will beuseful tomanagersin
predicting and managing firceffectsin Mesa
Verde and similar parks in the southwest.
This report addresses the first componcnt of
the risk model, namely the differential sus-
ceptibility of vanous types of cuftural sifes
and maicrials to damage {rom high intensity
fire effects.

Three general questions were: (1) Whal
are the major types of cultural sites and
maicrials in MVNP and what are the direct
and indircct effects of high intensity fires on
each type? (2) What kinds of monitoring and
damage cvaluation should be conducied be-
fore, during. and following high intensity
fires? (3) What kinds of pre-suppression
aclivitics can be taken to reduce damage 10
cultural resources?

We focused only on high intensity fires
because these are potentially most danaging
and diflicull o control. Following is a
sumumary of our conclusions and recominen-
dations for further studics.

Effects of Firc on Different Kinds of
Cultural Resources

Thescveral types of historic and prehistor-
ic cultural sites identificd are listed below in
approximately descending order of suscepti-
bility to dircct damage by fire. Additional
details and cvaluation of firc tmpactsonthese
kinds of cultural resources can be found in
the asscssment of the Long Mesa fire that
occurred in MVNP in 1989 (Eininger 1990,
Fish 1990) and the annotated bibliography
compiled by Duncan (1990).

A, Sites with high vulnerability:

1. Native American historic structures:
These include sweail lodges, corrals, and
similar structurcs. Wooden struclures are
destroved by lirc and leave little trace. Pro-
tectionduring fireis nearly impossible. Many
of these structures are sacred for the people
who use or used them,

2. Alcoves and cliff dwellings: Combus-
tible materials—c.g. packrat middens, wood-
en beams, corn cobs—are consuined by fire.
Many alcove sites arc relatively protected
from fire because they arc surrounded by
expanses of bare rock with no fucl. But
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organic materials can be ignited by fire-
brands or spontancous combustion through
pre-heating from an intense firc burning all
around the alcove.

3. Rock art pancls: Rock arnt occurs in
MVNP, but no knownpanclswere within the
boundarics of the Long Mesa fire. A compre-
hensive inventory of rock art pancis within
MVNP does not exist and undocumented
panels may have been affected by the fire,
Studies in upper Salt Creck in the Needles
District of Canyonlands NP indicate that
cxfoliation of the rock face occurs during
highintensity fircs (Noxon and Marcus 1983
a,b). Prevention measurces include clcaring
brush fromarcas around the rock face. Other
methods, including application of a stone
strengthener (organo-silcon comnpounds ina
ketone carricr), also may help prevent exflo-
liation (Grisale and Nickens 1991).

4. Scarred trees: Scveral old trees inthe
park were scarred by Native Americans,
prebably Ute people, who stripped the bark
for food some timie prior to park establish-
ment in 1906. These trecs could be killed by
high intensity fires and their trice ring record
lost.

B. Sites wilth moderate vulnerability:

1. Euro-American historic structures:
Most of these structures are associated with
park management, ¢.g. the Recreation Hall
and Museurnon Chapin Mesa. Somicofthese
may be defensiblein moderate intensity fires.
but several cannotl be protected from high
intensity fircs.

2. Lithic scatter with shallow hearth:
Due lotts cphemeral nature and the emphasis
on structural features, this sile type may be
under-recorded within MVNP,  As the ef-
fects of fire are strongest at the surface,
artifacts here will be valnerable todamage by
lire. Surficial lithic materials within the
Long Mesa fireboundary showed color alter-
ation due 1o hcating. This would not impair
analysis of their technological attribules or
their function based on morphology. Studics
on silca-rich stonc suggest that low firc
tcmperaltures are responsible for minor mor-
phological change in surface cherts at Long
Mesa. Bevond about 700F (350C) stone will
spall, crack. and shatier {Mandcville 1973.
Purdy and Brooks 1971). In a hotter [irc or
on a diffcrent type of stone, the potential
exists for changes to stonc artifacts that
impair morphological analyses.

Duetotheincrcased luster assoctated with
heating of cherts, heating probably would
itnpair microwcar analysis, as it would im-

pair blood residuc analysis. However, as
neither of these analyses are routinely suc-
cessful on surficial material, this is not a
serious loss,

Effects of firc ona shallow hearth are more
problematic. Cornmon archcological analy-
scs of hearths include studics of the way the
hearth was made, their pollen, faunal, and
macrobotanical contents, and dating tech-
niques such as radiocarbon, thermolumincs-
cence, and archcomagnetic dating. The
study of hearth construction does not appear
to be alfected by fire.

Effectsoflire on hearth contents have been
studicd. Fish (1990) conducted a study on
cffects of fire on pollen and found that cven
the surface sainples marked by ash and char-
coal from the Long Mcsa [ire vielded abun-
dant. identifiabic pollen. She found that
pollen grains that appeared 1o be firc-altered
by the Long Mesa fire *“were darkencd to a
yellowish-brown color and would not absorb
the stain used to enhance microscope view-
ing. Walls of these prains were thickened or
swollen and (ine morphological features were
obscured. although identifications werc slill
possible’™ (Fish 1990:2-3).  Shipman and
others (1984) document the cffect of fire on
bone, showing color change and calcining in
surficiat boncatlower temperaturcs. Ashing
occurs al high temperatures.  Calcined
surficial bonc was observed within the Long,
Mesa fire boundary. Ford (1990} found the
Long Mesa fire did no damage to ethnobo-
tanical mratenal from hcarths wiliin the fire
boundary. Thus, almost counterintuitive-
ly. it appears that wildfires such as the Long,
Mesaand La Mesa fires have litde impact on
study of the contents of shallowly buried
hearths.

The (hird factor affecting the rescarch
potential ofthese hearthsis dating, Although
not studied as a result of the Long Mcsa [ire,
wildfire burning over a shailow hearth prob-
ably would alfect the potential for use of
thermoluminescence and archcomagnetic
dating. That wildlire afTects both analyscs
was demonstraied in siudies after the La
Mesa (e in Bandelicr NM (Rowielt and
Johannesscn 1990 DuBois 1990). No con-
trolled studics on the cffect of wildlire on
radicarbon dating exist. However, inclusion
of recent charcoal from a wildfire into a
radiocarbon sample would result in signifi-
cantly younger datc.

C. Sites with tow vuinerubility:
1. Deeply buried vnexcavated puchlos:

Fire produces discoloration and oxidation of
surfaccceramics and lithics. Eininger (1990}
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{c) Map, photograph, and describe Na-
tive American and Euro-American historic
structurcs and evaluate whether any addi-
tional pre-suppression activities, such as lo-
calized fuel reduction, would be practicable.

(2} Reduce fucls selectively inlocalized,
high value arcas. It is not feasiblc or neces-
sarily even desirable (o try to reducce fucl
loads throughout the park; fucls are so great
and variable and other resources would be
damagedin the attempt. However, small but
highly significant areas present opportuni-
ties to reduce fuels. The inventory of sensi-
tive cultural resources should include evalu-
ation of the feasibility and value of fucl
reduction around each site. A risk analysis
teamthen should revicw thelist and select the
sites for fuel reduction. They should have
high cultural significance, high risk from
fire, and a setting where fucl reduction is
feasible.

Fuel reduction may be accomplished me-
chanically, by prescribed buming, or by a
combination, The existing hazardous fuel
reduction program could be cxpanded 1o
accomplish this. Following is a list of some
of the methods that may be practicable:

(a) Removal of dead and down woody
material, thinning of the {orest canopy (30-
foot or 60-foot spacing), and thinning of
brush around historic structures.

(b) Removal of brush and trees from the
vicinity of alcoves and cliff dwellings (may
need to be repeated periodically).

(c) Remaoval of trees growing in or adja-
cent to buried pueblos or hearths.  Sites
having standing walls would receive higher
priority lor this work than sites with only
rubble on the surface.

(3) Evaluate all the existing sites and
interpretive facilities and assign each a
priority rating for tryingto saveitin a high
intensity firc. Much of this kind of assess-
ment already hasbeendone, butitneedstobe
expanded to include all such structurcs inthe
park. The ranking system must be prescnted
explicilly to all park workers to reduce con-
fusion and controversy during a large fire.
Each type of cultural resource should be
evaluated independcntly, as well as in com-
parson withall other cultural resources. The
assigning of a priorily ranking should be
carried out by a risk asscssment team of both
cultural and fire pecople. Pdority assign-
ments will call for valuc judgments and thesc
should be slated explicitly by the risk assess-
ment team and if necessary debatcd long
before a large firc demands immediate deci-
sions.

{4) Build firercsistant features into new
and existing park buildings and interpre-
tive structureswhcerever possible. Thiscan

be accomplished over many years. Fire
personnel should be involved in planning
future construction and renovation, {0 sec
that fire resistant features are built in wher-
ever those features are consistent with the
primary purposcs of the structure. Examples
follow:

(a) When roof repairs become neces-
sary, replace existing shake shingles with
fiberglass or other reproductions that look
similar but are vaslly less flammable.

(b) When the curtains on the ruins
shelters necd replacement, use fire resis-
tant material. Inthecvent of a high intensity
firc, the curtains then provide soine protec-
tion for expensive interpretive features in-
side.

(c) Install sprinkicr systemsin or around
highly significant but vulnerable structures.

Romme is a professor at FFort Lewis College in
Durango, CO; Floyd-Hanna is a faculty member at
SanJuan College in Farmington, NM: aid Connor
is with the NPS Midwest Archeological
Center Lincoly, NE.
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