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ince 1936, the Washington 
Office of the USDA Forest 
Service has published a period­

ical devoted to articles dealing with 
a very wide range of fire manage­
ment topics. The name of this jour­
nal has changed through the years, 
from Fire Control Notes, to Fire 
Management, to Fire Management 
Notes, and finally to Fire Manage­
ment Today. * A good many of the 
243 issues that have been pub­
lished in the past 67 years have 
included a fire-behavior-related 
article. With the passage of time, 
however, many of these articles 
have become "buried," found only 
by the most intrepid researchers on 
the shelves of major libraries. 

In an effort to unbury the past and 
to increase both institutional mem­
ory and organizational learning 
within the wildland fire communi­
ty, the authors approached the edi­
torial staff of Fire Management 
Today with the idea of republishing 
a selection of these past fire-behav­
ior-related articles. We are pleased 
that they took us up on our sug­
gestion. 

Marty Alexander is a senior fire behavior 
research officer with the Canadian Forest 
Service at the Northern Forestry Centre, 
Edmonton, Alberta,' and Dave Thomas is 
the regional fuels specialist for the USDA 
Forest Service, Intermountain Region, 
Ogden, UT. 

* For more on the history of Fire Management Today, 
see Hutch Brown, "How Did Fire Control Notes 
Become Fire Management Today?" Fire Management 
Today 60(1) IWinter 2000): 8-14. 

In an effort to unbury the j:tast 
and to increase both institutional memory 

and organizational learning within the wildland 
fire community, we are reprinting past articles 

on fire behavior. 

This special issue of Fire Manage­
ment Today begins a series of three 
consecutive issues with articles 
related to fire behavior. This issue 
contains the first of two install­
ments of articles involving fire 
behavior case studies and analyses 
of wildfires; examples pertaining to 
prescribed fires are not included 
(e.g., Custer and Thorsen 1996). 
The 19 case studies and analyses in 
this issue are presented in chrono­
logical order, from 1937 to 1967. 
The third issue in this series will 
be devoted to aids, guides, and 
knowledge-based protocols 
involved in forecasting wildland 
fire behavior for safe and effective 
fire suppression. 

General Value of Case 
Studies 
The importance of documented 
case studies or histories of wildland 
fires has been repeatedly empha­
sized by both fire managers and 
fire researchers (e.g., Byram 1960; 
Thomas 1994; Turner and others 
1961). As long-time Forest Service 
wildland fire researcher/adminis­
trator Craig Chandler (1976) has 
noted, "Time and time again case 
histories have proven their value as 
training aids and as sources of 
research data." The authors strong-

ly support this notion and have 
endeavored to reflect it in our indi­
vidual work areas in fire research 
and fire management, respectively 
(Alexander and Lanoville 1987; 
Thomas 1991). 

The idea of relying on wildfires as a 
possible source of data is especially 
pertinent to empirically based 
schemes for quantitative fire 
behavior prediction that rely on 
this kind of information in whole 
or in part (e.g., Alexander 1985; 
Forestry Canada Fire Danger 
Group 1992; Rothermel 1991). 
This fact is especially significant at 
the extreme end of the fire intensi­
ty scale, where experimental fires 
are exceedingly difficult to arrange 
(Alexander and Quintilio 1990; 
Cheney and others 1998). 

Information gleaned from wildland 
fire behavior case studies has also 
proved of value in testing and eval­
uating various fire models, theo­
ries, decision aids and support sys­
tems, and management guidelines 
(e.g., Anderson 1983; Haines and 
others 1986; Nelson 1993; Pearce 
and Alexander 1994). For example, 
Lindenmuth and Davis (1973) used 
an observation of the initial run of 
the Battle Fire, a 28,400-acre 
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(1l,500-ha) fire that occurred May 
14-20, 1972, on the Prescott 
National Forest, AZ, to assess the 
performance of their empirically 
based model for predicting fire 
spread in Arizona's oak chaparral 
fuel type. 

Approaches to Case 
Studies 
There are many examples in North 
America and elsewhere where fire 
researchers and fire managers have 
attempted to observe and docu­
ment the behavior of free-burning 
fires, using various types of data 
collection methods and monitor­
ing equipment, on an ad hoc or a 
more formal basis (e.g., Barney 
and others 1978; Barrows 1961; 
Billing 1986; Schaefer 1957; 
Traylor 1961 *) . These efforts 
extend back many years (Gisborne 
1929) and continue into the 21st 
century (e.g., Burrows and others 
2000). 

Fire behavior researchers are 
rarely in the right place at the 
right time to observe and docu­
ment the behavior of forest and 
range fires. While there have, of 
course, been some exceptions (e.g., 
Sneeuwjagt 1974; Stocks and 
Flannigan 1987), including escapes 
from outdoor experimental fires 
(Alexander and others 1991; Stocks 
1987), for the most part fire opera­
tions personnel tend to be in the 
best position to make and record 
key observations. Probably the 
most concerted and systematic 
effort by fire researchers to observe 
and record actual fire behavior was 
made by the Forest Service's 
Southern Forest Fire Laboratory in 
Macon, GA, from the late 1950s to 
early 1970s (DeCoste and Sackett 

• A summary of this work can be found in R.E. Traylor, 
"Correlation of Weather to Fire Spread in Grass and 
Brush Fuels on the Snake River Plains in Southern 
Idaho," Fire Control Notes 2 2(4) IFall19611: 118-119. 
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1966; Sackett and DeCoste 1967). 
This was no doubt due in large part 
to George Byram's (1960) influ­
ence. 

Some limited documentation has 
also been undertaken by fire man­
agers and fire researchers serving 
as fire behavior officers or special­
ists/analysts on various wildland 
fire incidents (e.g., Johnson 1964; 
McCaw, Maher, and Gillen 1992; 
Norum 1982; Thomas 1991). Fire 
researchers have also been involved 
in many "after-the-fact" investiga­
tions (e.g., Butler and Reynolds 
1997; Fogarty and others 1996; 
McCaw, Simpson, and Maher 
1992). Van Wagner (1971) has 
pointed out that "some valuable 
reference data can be collected by 
being in the right place at the right 
time. It is, in fact, quite feasible to 
obtain good data by visiting the 
scene of a . . .  fire shortly after it 
has occurred, while its history is 
still fresh both on the ground and 
in the mind of the fire boss." 

Byram (1954) made extensive use 
of the case study method of indi­
vidual fires in his research into 
blowup fire behavior. As he notes, 
"Some of the observations and 
details of behavior are written 
down in fire reports, but most of 
the information is still in the 
memories of men who worked on 
the fires. Fire behavior may, there­
fore, be difficult to reconstruct at 
times, especially on fires which 
occurred a number of years ago. 
Usually, however, a surprising 
amount of detail can be obtained 
by talking with men who were on 
the fires and by going over the fire 
area with them." 

A final possibility is the hindsight 
analysis of major wildland fire inci­
dents in the light of present -day 
knowledge and tools using existing 

historical information to establish 
the fire's chronology and general 
behavior. The reports of Haines and 
Sando (1969), Stocks and Walker 
(1973), Street and Alexander 
(1980), and Rothermel (1993) are 
good examples of this approach to 
case studies. 

Pragmatic Value of 
Case Studies 
A practical fire manager, always 
interested in the control of wild­
fires and the ignition of prescribed 
fires, might ask: What is the use of 
historical fire behavior case stud­
ies? How can old documents help 
fire management personnel 
become better managers of forest 
and range fires, in all their forms? 
Beyond the recreation of a "good 
read," what utility do these articles 
offer? How can old essays become 
relevant for a 21st-century fire­
fighter? 

The old articles will only seem 
dated if we fail to make use of 
them. There are two primary rea­
sons to thoroughly study these fire 
behavior case studies: 

• To learn from them and thereby 
lessen the chance of making the 
same mistake again; and 

• To prepare ourselves not to be 
surprised to the point of distrac­
tion by a fire's surprising behav­
ior in a particular fuel type under 
a given weather condition. 

Not making the same mistake 
twice and being prepared to be sur­
prised will go a long way toward 
creating a highly reliable firefight­
ing organization where safety truly 
matters. 

Unless we actively learn from past 
wildland fires, then the only way 
we can gain additional fire behav­
ior knowledge is to actually experi-



ence a fire's behavior or to model 
the fire's behavior on a computer 
at our desk. Even the most active 
fire behavior analyst (FBAN) rarely 
get� :nough near-real-time oppor­
tUnitIes to predict the spread and 
intensity in every fuel complex or 
to complete a prediction enough 
times to become good at it 
(Thom�s 1994). The best learning 
scenano for a practicing fire behav­
iorist is a combination of all three 
learning techniques: actively using 
case studies, getting field experi­
ence, and practicing computer 
modeling. Each is a distinct mode 
of learning and adaptation; when 
combined, they become a powerful 
model for continuous learning. 

Case study knowledge, coupled 
with experienced judgment and fire 
behavior modeling, is also consid­
ered an effective operational tech­
nique or procedure for appraising 
fire potential (Brown 1978). 
Burrows (1984) maintains that 
most wildland firefighters base 
their expectations of how a fire will 
behave largely on experience and, 
to a lesser extent, on fire behavior 
guides. If this is indeed the case 
then it is worth reiterating the 

' 

points made by Forest Service fire 
research pioneer Harry T. Gisborne 
(1948) about experienced judg­
ment: "For what is experienced 
judgment except opinion based on 
knowledge acquired by experience? 
If you have fought forest fires in 
every different fuel type, under all 
possible kinds of weather, and if 
you have remembered exactly what 
happened in each of these combi­
nations, your experienced judg­
ment is probably very good. But if 
you have not fought all sizes of 
fires in all kinds of fuel types under 
all kinds of weather then your 

• For more on the staff ride technique, see the various 
arttcles on the Dude Fire Staff Ride in Fire 
Management Today 6 2(4) [Fall 2001]. 

"Time and time again case histories 
have proven their value as training aids 

and as sources of research data." 
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experience does not include know­
ledge of all the conditions." 
Presumably then, case studies can 
help supplement and thereby 
strengthen (but never replace) a 
person's experience level. 

Safety Value of Case 
Studies 
�s we rea� through this chronolog­
Ical selectIOn of articles, especially 
the accounts of forest fires where 
firefighters lost their lives or there 
were near-misses or unforeseen 
blowups, we can ask ourselves and 
our crews whether we have fully 
grasped the major "lessons 
learned" from these past fire 
behavior events. Excellent methods 
of using past fire behavior knowl­
edge from case studies to increase 
wildland firefighter safety in the 
future are the staff ride (Alexander 
2002; Thomas and Cook 2002),* 
the sand box exercise (Euler 1946) 
yearly fire refreshers (e.g., the 200i 
USDI Bureau of Land Management 
Fireline Safety Refresher videos), 
and weekly tailgate safety meet­
ings. 

For example, one of these articles 
could be handed out each week to 
members of an organized fire crew. 
The crew would be given time to 
�ead and ponder the article. Then, 
m a group setting, with the fire 
foreman (Le., hotshot superintend­
e
.
nt, smokejumper-in-charge, local 

fIre management officer, etc.) act­
ing as facilitator, the crew could be 
led through a series of questions 
that the article has inspired. For 
example: 

• Is there something that we can 
apply to our current situation? 

• Have we learned all that this old 
fire has to teach us? 

• Could the same situation occur 
today? 

• What are we going to do differ­
ently after reading this case 
study? 

This process, if faithfully followed 
throughout a fire season would 
increase both mindfulne�s and 
resilience (Weick and Sutcliffe 
2001), the two hallmarks of indi­
viduals and their organizations 
determined to do everything they 
can to control and use wildland 
fire safely. 

Both authors have used case stud­
ies to lead training sessions in the 
classroom. One of us (Thomas) has 
also used the technique in the field 
at the site of past fires. In June 
1994, a group of FBANs on a visit 
to the site of the 1949 Mann Gulch 
Fire were asked, using existing his­
torical case study information as a 
starting point for a fire behavior 
prediction, if they could have pre­
vented the firefighter fatalities that 
occurred on this infamous fire. 
Using the available historical fire 
information, a similar question 
was asked of a large group of fire 
management personnel on a staff 
ride of the 1990 Dude Fire 
(Thomas and Cook 2002). In both 
of these examples, many of the stu­
dents said that these "training" 
sessions were some of the best they 
had ever attended. Using case stud­
ies or histories, an "old" fire's fire 
behavior came alive. 
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"A surprising amount of detail can be obtained 
by talking with men who were on the fires 

and by going over the fire area with them." 
-George Byram [1954} 

Another benefit of having these 
articles available again is for their 
use within fuel specialist reports 
used in environmental assess­
ments. Fuel specialists are increas­
ingly called upon to justify why an 
interdisciplinary team recom­
mended one fire hazard abatement 
technique over another. These case 
histories, especially the descrip­
tions of fire behavior in a given 
fuel type (e.g., Helms 1979), could 
be cited in those reports (or hyper­
linked to a main database), saving 
much analysis time. The fuels spe­
cialist would not have to explain 
how a fire might burn in a given 
fuel type, for she or he would have 
a published account to cite or 
hyperlink to. 

Learning Contribution 
A learning organization has been 
defined as one that is "skilled at 
creating, acquiring, interpreting, 
transferring, and retaining knowl­
edge, and at purposefully modify­
ing its behavior to reflect new 
knowledge insights" (Garvin 2000). 
Fire behavior case studies go a 
long way toward preparing a foun­
dation for organizational learning; 
in so doing, they follow the true 
spirit of learning implied in this 
definition. Simply put, our fire 
management culture, now domi­
nated by a learning pattern of trial 
and error, would become a learn­
ing culture, one in which a sys­
tematic study of the past through 
the use of case studies would 
become a routine procedure. 

This special issue of Fire Manage­
ment Today devoted to fire behav­
ior, and the two others that will 
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follow, are in keeping with the 
ideals and sentiment expressed by 
Roy Headley (1936) in the very first 
issue of Fire Control Notes. 
Headley, who cofounded the jour­
nal as the head of the Forest 
Service's Division of Fire Control 
(the predecessor of today's Fire and 
Aviation Management), called for 
integrating and sharing "the expe­
rience, thinking, and experiments" 
of the many people engaged in 
wildland fire management. To this 
end, Headley envisioned Fire 
Control Notes as "a common meet­
ing ground, a clearing-house of 
developments." In this sense, Fire 
Management Today, by republish­
ing the past (and thereby reviving 
it for the future), has rediscovered 
its own unique niche. 
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Historical photo from USDA 
Forest Service files showing 
the Wheeler Fire in 1948 
"working down Bear Canyon 
toward Wheeler Gorge Camp" 
on the Los Padres National 
Forest, CA. Photo: Forest 
Service Photograph 
Collection, USDA Forest 
Service, Washington Office, 
Washington, DC (no. 451594; 
RE. Dunham, 1948). 

Volume 63 • No.3. Summer 2003 

Volume 63 • No.3· Summer 2003 

CONTENTS 
Wildland Fire Behavior Case Studies and Analyses: Value, 

Approaches, and Practical Uses . . ... . . .. .. . . . .. .... . 4 
M.E. Alexander and D.A Thomas 

Blackwater Fire on the Shoshone. . . . . . . . . . . . . . . . . . . . . . 9 
Division of Fire Control 

The Factors and Circumstances That Led to the 
Blackwater Fire Tragedy ......................... 11 

AABrown 

Lessons From Larger Fires on National Forests, 1938 ...... 15 
Roy Headley 

Lessons From Larger Fires on National Forests, 1939 ...... 23 
Roy Headley 

Lessons of the McVey Fire, Black Hills National Forest . . . . . . 25 
AABrown 

An Analysis of the Honey Fire ....................... 29 
C.R Olsen 

The Bower Cave Fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
Leon R. Thomas 

The Possible Relation of Air Turbulence to Erratic Fire 
Behavior in the Southeast . . . . . . . . . . . . . . . . . . . . . . . . 46 

George M. Byram and Ralph M. Nelson 

The Pinyon-Juniper Fuel Type Can Really Burn . . . . . . ... . . . 52 
Dwight A Hester 

A Firewhirl of Tornadic Violence ... . ... . . .... ...... . . . 54 
Howard E. Graham 

Rate of Spread on a Washington Fern Fire .............. 56 
William G. Morris 

Fire-Whirlwind Formation as Favored by Topography 
and Upper Winds .............................. 59 

Howard E. Graham 

Relationship of Weather Factors to Rate 
of Spread of the Robie Creek Fire . . . . . . . . ..... . ... . . 63 

R.T. Small 

A Key to Blowup Conditions in the Southwest? ..... . ...... 68 
Robert W. Bates 

A Fire-Whirlwind in Alabama ........................ 71 
Gordon Powell 

The Forest Fires of April 1963 in New Jersey Point 
the Way to Better Protection and Management . . . . . . . . . 74 

Wayne G. Banks and Silas Little 

The Harrogate Fire-March 15, 1964 ................. 79 
B.l Graham 

The Fire Behavior Team in Action: The Coyote Fire, 1964 ..... 81 
JohnD. Dell 

"Gleason Complex" Puts Up Huge "Plume": 
A Tribute to Paul Gleason ........................ 85 

Paul Keller 

Interview With Paul Gleason ........................ 91 
Jim Cook and Angela Tom 

SHORT FEATURES 
Websites on Fire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 

Guidelines for Contributors .. . . .... .. .. .. ..... . . . . . .  95 


