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New Jersey, April 1963: Can It Happen
Again?1
Joseph Hughes

Assistant Stale Firewarden, New Jersey Fire Service,
Trenton. NJ

Whenever New Jersey residents
discuss large forest fires, the discus
sion invariably ends up with what
happened in April 1963. As a boy
of 14, I remember seeing the head
lines and later while traveling to the
shore that summer, viewing mile
after mile of blackened woodland
and burnt foundations.

After I came to work for the New
Jersey forest fire service, I was fas
cinated by the horror stories-tales
of a living hell with sheets of fire
and houses bursting into names
from the radiated heat. And then
there were the acts of heroism, such
as the removal of a TV antenna
from the tail of a forest fire drop
plane that new too low and the acts
of folly, such as the dispatching of
useless hook and ladder trucks from
Philadelphia. Many of those pres
ent during the fires have said that
they have never seen anything like
it, either before or since. It must
have seemed as if the whole world
was on fire!

As a firewarden I worry what I
would do and how I would react if
ever faced with a similar situation,
In the last few years, noticing all the
development in the South Jersey
area, I wonder what would the loss
be in terms of human life and dam
age to improved property if a forest
fire disaster of a similar magnitude
happened today.

The purpose of this case study is
to take a look at what actually hap
pened during April 20-22, 1963.
What were the preconditions lead
ing up to the event. What was the

damage, and finally what we might
expect to happen if a similar series
of fires occurred today.

Weather Conditions
New Jersey, along with most of

the East, had experienced severe
drought conditions prior. to April
20, 1963. The spring had been
exceptionally dry and windy, thus"
far. Only an average of 0.30 inch of
rainfall had fallen in April, and the
total since March 20 at the
Lebanon Experimental Forest was
only 0.57 inch. The precipitation
deficit had been 3.00 inches for
March. Precipitation for April was
already 2.00 inches below normal
when April 20 dawned bright, clear,
and exceptionally dry. The Build-up
Index (Cumulative Drying Factor)
was recorded at liS, and the rela
tive humidity was 23 percent at
10 a.m.

In addition to the dryness, wind
conditions played a primary role in

the havoc that followed. At 9 a.m.,
wind speeds in a wooded area near
the ground were clocked at 12 miles
per hour. However, in openings and
above treetops velocities averaged
30 to 40 miles per hour with gusts
of more than 50 miles per hour. Not

·only were velocities high, but the
winds were extremely turbulent.
Many small whirlwinds developed.
Sand and dust storms were preval
ent throughout the Delaware Valley
wherever plowing or land clearing
operations had left soil unprotected.

Prevailing wind directions during
the day shifted from northwest to
west, back to northwest, then
finally shifting to almost north that
night. Winds shifted as much as 90
percent within a few minutes.

The turbulent and high velocity
winds were caused by the passage of
a dry cold front. Later studies of
weather records at the Philadelphia
Weather Bureau indicated the pres
ence of a low level jet wind over the

'Adapted from the magazine New Jersey
Outdoors. Mercerville, NJ.
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Figure t-s-Devetopers in previously wilderness areas of New Jersey often continue to ignore the
potential/or damage from wildfire.
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Figure 2-Wildfire in wildland/urban inter
face area of the New Jersey Pine Barrens.

Philadelphia and South Jersey area
on April 20.

Dry and windy conditions com
bined to make the burning index at
Apple Pie Hill Tower 200, highest
ever recorded in New Jersey; fire
weather conditions were the worst
possible.

Origin of the Fires
Several of the fires that reached

major proportions started as early
as 9 a.m. The cause of the largest
fire. which burned 76.000 acres, is
well documented. Three fires
started between Ongs Hat, Pember
ton Road, and Lower Mill in Pem
berton Township. Burlington
County, between 9 a.m. and I p.m.
as the result of local blueberry
growers burning debris. Permits
had been banned and announce
ments made in newspapers prohibit-
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ing burning. However, fires that
had been held 'over in dry fields
from the previous day rekindled.
Strong winds removed a covering of
sand and fanned the smoldering
embers to life! The first of these
fires broke out at 9:50 a.m. A
strong suppression effort by ground
crews, water tankers, and a drop
plane operating out of Coyle Field
held the fire in check. However,
second and third fires broke out in
the early afternoon from adjacent
properties. These additional fires,
combined with winds of 40 miles
per hour and the fact that the plane
had been pulled off to fight fires in
the Hammonton area, were more
than the few tankers and hand
crews could handle.

By 8 p.m. the head fire hit the
Jersey Central Railroad near Bul
lock, covering a distance of 9 miles
in 6 hours, or a sustained average
forward rate-of-speed of 1.5 miles
perhour. However, ground 'crews
and personnel at the scene reported
short runs that may have
approached 4.5 miles per hour.

As the day progressed numerous
other fires began to break out
throughout the State. Many of the
fires burned into the night and
through the next day without con
tainment or control. Needless to
say, State, county, and municipal
firefighting forces were over
whelmed. Reports of large amounts
of structural damage began to come
in, and some deaths were reported.

Many outside communities,
wanting to help in whatever way
possible, sent all kinds of equip
ment and volunteers. As mentioned
earlier, hook and ladder and street

cleaning trucks came from Phila
delphia. Unfortunately, these just
added to the chaos and confusion.
One volunteer fireman was killed
when his truck ran into a State
truck in the smoke of Route 72,
near Coyle Field, on the 76,000-acre
fire.

A total of 28 major fires (fires of
more than 100 acres) burned on
April 20 along with 51 smaller fires,
making a total of 79 fires for the
day. Damage figures were estimated
at 183,000 acres burned, the single
worst day for forest fires in New
Jersey since record keeping began
in 1906. Damage to improved prop
erty was estimated in the millions of
dollars, but it would be months
before the damage was completely
assessed. Moreover, the worst fire
disaster in the State's history did
not end on April 20.

When April 21 dawned, all of
South and Central Jersey was under
a thick layer of smoke. Firefighters
were tired, having worked through
out the night, but most fires were
still burning out of control. The
problem was compounded by fires
continuing to break out. Twenty-six
new fires occurred on April 21,
including two major fires in Glou
cester County-one in Monroe
Township that began at 11:30 a.m.
and burned 500 acres, and one in
Milville Township that began at
2:05 p.m. and burned 160 acres. .

Fires continued to burn through
out the second day. However, the
wind finally abated. Crews began to
make headway; several fires were
contained or brought under contol,

On Monday, April 22, there were
22 new fires including a 400-acre

Fire Management Notes



Major fires in New Jersey on April 20, 1963

Location

Division A-North Jersey
1, Lebanon Township, Hunterdon County
2. Warren Township, Somerset County

Division B-Central Jersey
1, Jackson Township, Ocean County
2. Berkeley Township, Ocean County
3. Jacksan/Frenchhold Township: Monmouth &

Ocean Counties
4. Brick Township. Ocean County
5. Old Bridge Township, Middlesex County
6. Stafford Township. Ocean County
7. Jackson Township, Ocean County
8. Pemberton Township, Ocean County
9. Pemberton, Woodland, Manchester. Lacey, Stafford &

Barnegat Townships, Ocean & Burlington Counties
10. Jackson Township, Ocean County
11. Marlboro/Old Bridge Townships, Middlesex County
12. Howell Township, Monmouth County \
13. Evesham/Medford Townships, Burlington County

Division C-South Jersey
1. Clayton Township, Gloucester County
2. Mullica Township, Atlantic County
3. Franklin Township, Gloucester County
4. Buena Township, Atlantic County
5. Monroe Township, Gloucester County.
6. Winslow Township, Camden County
7. Lindenwold/Gibbsboro Townships, Camden County
8. Monroe Township, Gloucester County
9. Alloway Township, Salem County
10. Hamilton Township, Atlantic County
11. Hamilton Township, Atlantic County
12. Hamilton/Egg HarborTownships, Atlantic County
13. Egg Harbor Township, Atlantic County

Start time Acres burned

9:00am 150
9:30 am 100

9:54 am 1,200
10:00 am 700
10:28 am 4,460

10:45 am 600
12:13 pm 275

. 12:30 pm 190
12:30 pm 14,000
12:30 pm 1,900
12:45 pm 74.475

1:06 pm 11,300
2:15 pm 2,000
2:36 pm 600
3:15 pm 575

9:00am 1,900
9:20 am 11,500
9:45am 600

10:50 am 12,600
11:00am 2,700
11:15am 2,215
12:10 pm 260
12:30 pm 2,000
12:30 pm 1,000

1:00 pm 4,160
1:15 pm 15,000
1:20 pm 14,500
4:20 pm 1,250

Damage 10 improved property caused by fires in New Jersey on April 20, 1963

186 Houses damaged or destroyed
191 Outbuildings (sheds, barns,

garages, chicken coops)
12 House trailers
5 Camp buildings destroyed,

1 damaged
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3 Churches
2 Sawmills
1 Bar/restaurant
1 Government

office building
1 Laundromat
1 Gas station

3 Hunting club buildings
23 Vehicles
2 Blueberry fields
45 Acres of cranberries
$70,000 Pulpwood value
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one in Franklin Township, Glouces
ter County, a~d a large jumpover
from the 13,OOO-acre fire burning in
Buena Township, Atlantic County,
which consumed an additional
5,500 acres and threatened the town
of Mixpah before being brought
under control.

On Monday night, rain began to
fall. The worst was over. Only two
new fires occurred on April 23.

During the 3-day period, there
were a total of 127 forest fires, 31 of
which reached major status. The
acreage burned was 190,300 acres.
Nearly 4 percent of the entire land
area of the State was burned during
the 3-day ordeal. Twenty-eight per
cent of the entire forest acreage
burned in the Northeastern States
in 1963 occurred in New Jersey.

It was several months before all
the damage estimates were in. As
rhe figures came in a grim total
emerged. Damage estimates ranged
from 1.5 to 9.5 million dollars! A
total of 404 structures had been

damaged or destroyed. Worst of all;

FigureJ-Wildland firefighter at work.
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seven persons had been. killed
including a family in Jackson
Township, and the fireman pre
viously mentioned.

Prognosis for the Future
It's now been 24 years since April

1963. What has happened in that
span of time? The woods have
grown back in places. People have
built new homes where the previous
ones burned down, much as people
will return and build on a barrier
island right after a hurricane has
leveled everything. In addition to
what was there originally, there has
been major development in the
Central and South Jersey areas pre
viously burned and in adjacent,
equally hazardous areas. Many res
idents have forgotten about 1963
and those new to the area may be
unaware that such a disaster ever
occurred..

What would happen if a similar
fiie occurred in the South and Cen
tral Jersey area today? Just taking
inflation into account would

increase the damage to improved
property to $60 million. A new
home that sold for $12,000 to
$15,000 in 1963 costs at least
$85,000 today. In addition, the
$5,000 summer cottages of years
ago have been replaced by year
round $100,000 estates.

None of this takes into account
the increases in development or
population. It was estimated by a
former section warden, now div
ision firewarden, that if a fire sim
ilar to the one that burned 14,500
acres in Hamilton and Egg Har
bor Townships in 1963 and des
troyed 12houses then broke out
today, 100 homes would be lost. If
a similar multiplier is applied across
the board, the loss would approach
1,500 homes with a total estimated
value of over $112 million.

It should be emphasized that
estimates are just that ... esti
mates! It is impossible to tell what
would happen with any degree of
accuracy because there are so many
variables and so many things have
changed. However, I think it can
be said with some degree of cer
tainty that if a similar disaster
occurred today it would be much
worse, and damage estimates would
be considerably higher than in 1963.

The stage is set. Two of the three
critical factors are already present:

• Highly hazardous wildland
fuel.

• Numerous human ignition
sources.

Weather is the third critical vari
able. Conditions need only be sim
ilar to those on April 20, 1963, for a
major wildland fire to occur. •
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Forest Service Property on Loan
Francis R. Russ

Property management specialist. USDA Forest Service.
Fire and Aviation Management. Washington. DC

For over 30 years the USDA
Forest Service has loaned Federal
property to theSrare Foresters for
fire protection on State and private
lands. Most of the property
obtained by the Forest Service is
excess to the needs of other Federal
agencies, primarily the military ser
vices. Because the property has
been obtained from excess property
channels, it is usually called excess
property, although that term is
technically incorrect Technically, it
is Forest Service property on loan;
however, using the term Federal
Excess Personal Property (FEPP) is
a hard habit to break.

Authorization
Congress has determined thatthere
is a national role in the protection
of State and private lands from
wildfire. The loan of Federal
(excess) personal property to the
State Foresters partially redeems
that responsibility. The Federal
Property and Administrative Ser
vices Act of 1949, as amended, and
the Cooperative Forestry Assistance
Act of 1978 authorize and encour
age the loan of Federal property to
our fire cooperators. The Act of
1949 specifically states that the
Forest Service must keep title
(ownership) to the property. One of
the advantages of Forest Service
ownership of the property is that
the State Foresters do not have to
pay the required 25 percent of the
acquisition cost of the property to
effect the transfer.

There is a cooperative agreement
with the 50 States and the territo
ries of Puerto Rico, the Virgin
Islands, Guam, the Northern Mari-
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ana Islands, in order that this uni
que relationship between the Forest
Service and .the individual State
Foresters is understood by all par
ties. This agreement spells out the
terms and conditions of the loan of
Forest Service property. One of the
conditions is that the property must
be managed and accounted for like
any other. Forest Service property,"
Rarely does this stipulation cause
any pro blerns. .

However, there have been sev-:
eral misunderstandings about-this
arrangement by people outside the
program over the past 30 years.
One such misunderstanding is the
confusion over the terms surplus
and excess. Excess is property that
is no longer needed by the owning
Federal agency, whereas surplus is
property that is no longer needed
by the entire Federal Government
Property in this program is excess
and continues to be owned by the
Federal Government and is used to
perform a Federal role, the fire pro
tection of State and private lands.
People may see the State Foresters
using Federal property and assume
the property has been given or
donated to the State (surplus),
whereas it is actually on loan
(excess).

What the Forest Service Loans
Most of the property loaned to

the State Foresters is obtained from
the military and with a little modifi
cation is ready for fire protection.
Most popular are all-wheel-drive
cargo trucks. These vary from I! 4
ton jeeps to 5-ton, 6- and 8-wheel
drive vehicles. The Department of
Defense is now purchasing fewer

military-type vehicles in favor of
more standard, commercial vehi
cles. The commercial vehicles are
not as sturdy, but more economical
to maintain.

There are many modification
plans for vehicles available. Some
of the best and most popular plans
come from the Roscommon
Equipment Center (REC) in
Roscommon, ML This facility is
funded by the 20 Northeastern
State Foresters, primarily for the
development of designs for "excess
property." The REC is staffed by
Michigan Department of Natural
Resource Personnel at their forest
fire experiment station.

Currently, there are detailed
modification plans for all major
models of military trucks. These
plans are available for use from
your State Forester. State Foresters
in need of REC modification plans
may contact their Coopertive Fire
Protection person in the Forest
Service regional or area office.

Some of the items acquired
through the excess property pro
gram in addition to vehicles and
aircraft themselves are parts and
specialized tools. The Forest Ser
vice acquires rope, chain, plate, bar
and channel steel, The metals are
especially important for making
tanks and for reinforcing vehicles to
make brush busters. Metalworking
machinery, such as lathes, drill
presses, grinders and welding
equipment, are needed as are nuts,
bolts, welding rod, files, and a host
of other items.

Radios, protective clothing, med
ical supplies, hose, canvas, bull
dozers, generators, compressors,
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Arm.,-cargo truck modified/or fire use. on loan /0 Texas State Foresterfrom USDA Forest
Service.

and pumps are some of the items
needed to keep'a good fire organi
zation operational. In short, there
are not many items that Federal
agencies dispose of that cannot be
used in State fire protection
programs.

Trucks are very important to fire
protection; so too are aircraft.
There are currently over 200 air
craft on loan to State forestry agen
cies. Most are small, single-engine,
fixed-wing planes used for aerial
detection. There are some larger
twin-engine planes that have been
modified to serve as air tankers;
some are used for hauling cargo.
There are also a number of helicop
ters for transporting firefighters or
for use with helicopter buckets.
Many of these aircraft came from
the military, some from the Forest

Service, and a few from other civ
ilian government agencies. Another
source of supply for aircraft is con
fiscation and seizures made by the
Drug Enforcement Agency, Cus
toms Service, and other regulatory
agencies in the Departments of Jus
tice and Treasury. Confiscated
boats, trucks, automobiles, and
other items are also available
througb the seized property
program.

Rural Fire Departments
Forest Service property on loan

to the States can be used by the
State or the State may assign vehi
cles and other fire accessories to fire
departments having rural or wild
land fire responsibilities. Before a
piece of equipment is assigned to an
RFD (rural fire department) a

The
latest

weapon
•against

arson.

cooperative agreement detailing the
terms of conditions of assignment
must be implemented. The agree
ment will address such items as

. license tags, liability insurance,
required training modification res
trictions and timetables, painting,
decals, and conditions of use. Some
States modify the vehicles for fire
use and paint them before assigning
them to an RFD. Other States
require the RFD to prepare the
vehicle for service. Both arrange
ments can work quite well.

In some communities, a FEPP
vehicle is the only fire protection
available. The vehicle modification
and fire house are funded by local
fundraising activities such as bake
sales and pancake breakfasts. The
local gas station owner may also be
the fire chief and own the only
welding equipment in town, and,
with help, will repair the truck,
mount a tank and pump, paint it,
and direct training and fire
operations.•
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Satellites Sense Rangeland Wildfire
Hazard
Donald Westover and Frank Sadowski
Respectively, fire coordinator, Nebraska Forest Service,
Lincoln. NE, and contractor from TGS Technology,
Inc.. working for U.s. Geological Survey

Figure I-A VHRR greenness conditions for the State of Nebraska on August 10. 1984. The
varying levels ofbrightness in this image serve to differentiate areas ofactively growing
green vegetation (brighter JOnes represent higher greenness). The brightest tones correspond
to the very green agricultural regions. Note the relatively low greenness of the rangelands in
central and western Nebraska at this time ofyear.

Each day, one or more National
Oceanic and Atmospheric Adminis
tration (NOAA) satellites, passing
over Nebraska, beam back to
receiving stations on earth an
enormous amount of information
about what they sense below. The
Nebraska Forest Service has been
investigating the possible use of
some of this information to evalu
ate the fire danger on range and
grasslands in the State. Dryness of
grasses and other vegetation has an
obvious effect on how easily wild
fires can start and how fast they
spread. Dryness, in turn, is related
to the greenness of the vegetation.
It is this greenness factor that can
be calculated from satellite
measurements.

The satellites that gather and
transmit this information are polar
orbiting weather satellites operated
by NOAA. The advanced very high
resolution radiometer (AV HRR)
sensor on board these satellites
acquires data by measuring the
Earth's reflectance from units of
ground that are called pixels. Pixels
directly beneath the satellite cover a
ground area of l.l kilometers
(about 2/3 mile) square. The satel
lites make north-south passes on a
daily basis and scan a path about
1,500 miles wide from an orbital
altitude of 517 miles. This means
that not only Nebraska, but also the
entire Great Plains region from
Canada to Mexico is covered on a
single daily overpass.

Digital values for each pixel
(Nebraska is represented by about
173.000 pixels) are transmitted from
the satellite to ground receiving sta
tions and assembled into image
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format. with each pixel properly
located within the image. These
values can then be mathematically
transformed to values that relate to
the relative greenness of vegetation.
State and county lines can also be
superimposed on the image. These
images then become mapsthat
show the greenness of vegetation in
each county (fig. I).

A joint study has been conducted
by the Nebraska Forest Service and
the U.S. Geological Survey's Earth
Resources Observation Systems .
(EROS) data center (EDC), located
in Sioux Falls, SD. The purpose of
the study was to determine just how
effective satellite imagery can be for
assessing fire danger on Nebraska's
grasslands. The data transformation
and image making was handled by

EDC. As a part of the procedure,
scientists removed some unwanted
data from the images. These data
were associated with clouds and the
shadows they cast on the earth's
surface. The presence of such fea
tures in the data would have altered
the greenness values of the terrain.
For this reason all pixels associated
with these unwanted influences
were removed from the study maps.
Because the study was designed to
assess the greenness of natural
range and grassland, row-crop
farming regions were excluded from
the data. Center-pivot irrigation
fields. interspersed throughout
much of Nebraska's grassland, were
also removed from the data. Pre
vious satellite imagery of higher
resolution had been used by The
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University of Nebraska to map the
location of these center-pivots,
Therefore scientists at the EROS
data center were able to easily
remove the pixels containing center
pivots from study maps. Finally,
water bodies and urban areas were
removed from the data. What
remained in the study maps were
large expanses of grassland varying
only inthe greenness of the
vegetation.

While acquiring data from the
satellites during the 1984 growing
season, researchers traveled to
many areas across the State and
made ground observations of the
greenness of the vegetation. Field
data were compared with satellite
data from overpasses that occurred
at the same time as the field visits.
Findings showed a high correlation
between satellite greenness values
and the actual greenness observed
from the ground at specific
locations.

To Nebraskans these observa
tions could mean a significant
improvement in the fire danger
warning system currently in use in
the State. Presently the National
Weather Service office in Omaha
calculates, for the Nebraska Forest
Service, a daily fire danger category
for the various regions of the State.
This fire danger is based on vegeta
tion greenness and four forecasted
weather factors: temperature, rela
tive humidity, cloud cover, and
winds peed. When the fire danger
forecast is in the "very high" or
"extreme" categories this informa
tion goes out over the wire service
for use by radio stations and civil
defense offices. Thus farmers,
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ranchers, and travelers hear the
messages and, presumably, are
extra cautious on those days when
fire danger is critical.

Past research had shown that the
present fire danger rating system,
using ground determined greenness,
performed very well when com
pared with the actual wildfire his
tory in Nebraska. That is to say, on
days when the fire danger was rated
"extreme," more fires really did
occur, and "very high," "high,"
"moderate," and "low" categories
had correspondingly fewer and
fewer wildfires. Information on his
torical wildfire occurrence was
readily available as the Nebraska
Forest Service is the State agency
responsible for collecting wildfire
data from all local fire departments
in Nebraska. Data about each wild
fire reported since 1970 is stored in
a computer and can be retrieved
easily for study.
.:The real test for satellite
determined greenness would be to
use those observations to replace
the ground-determined greenness
component of the present fire
danger rating system. During the
next phase of the study, researchers
computed average satellite green
ness values for specific regions in
the State for several time periods in
the years 1981 and 1984. They then
gathered historical weather data for
the same time periods and, using
the historical satellite greenness
values, recalculated the fire danger
on each day in each region. Fire
dangers were calculated for each of
270 test days in the 2-year period.
The number of days that fell into
each of the five fire-danger catego-

ries was then determined, as were
the number of fires that actually
occurred on those days. When the
number of wildfires per category
day were compared for the two
methods of computation. the results
showed similarly increasing rates of
fire occurrence for fire-danger cate
gories of greater severity.

These results suggest that
satellite-determined greenness can
be directly used in computing fire
danger categories in the future. It
appears that people concerned with
wildfire prevention will no longer
need to be limited by grassland
greenness information obtained on
the ground. By utilizing AV HRR
data from NOAA satellites much
more information will be available
statewide for monitoring greenness
conditions (fig. 2) at regional,
county, or even more local levels of
jurisdiction without the high cost of
time and travel associated with data
acquisition on the ground.

Some work still needs to be done
to allow for faster turnaround of
data coming in from the satellites.
Today's satellite data are not avail
able for instant use because it takes
time to get the digital data from the
earth receiving stations and then to
transform the data into usable
form. Greenness data needs to be
fairly current (less than 5 days old)
during the spring and fall when
greenness of the grass is rapidly
changing. For this reason real-time
or near real-time data will be
important for accurate fire-danger
warnings to the public. Experts
believe that the timeliness problem
will be easy to overcome when the
decision is made to use satellite data

Fire Management Notes



on a regular basis. There is even
greater potential for other users to
share data for various uses. Hav
ing a group of users would also
reduce the cost of data acquisition
to each user because some of the
costs could be shared. Sometime in
the near future you may hear a
wildfire-danger warning that was
built, in part, from data gathered by
a satellite and beamed back to earth
users below.•

Figure 2-Example offire-danger categories
computed at the county level from range
land greenness conditions that existed on
August 10. /984.
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Place a match
between the arrows
and read to yourself.
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Wisconsin's Smokey Bear
Daniel J, Heath

Forester-ranger, Wisconsin Department of
Natural Resources, Mercer, WI

In August 1950, William S.
Carow, district ranger at Mercer,
WI, had been requested to enter a
float in the Fireman's Convention
Parade to be held in Hurley, WI.
He wanted something different.
After some discussion, it was
decided to create Smokey Bear on a
float in a praying position. How
ever, Carow was unable to find a
mounted bear that adequately
depicted Smokey's friendly nature.
The decision was made to construct
a Smokey for the float.

Frank Brunner. a conservation
aid at Mercer, was given the job of
making the bear. Frank constructed
a wood frame' that was covered with
a bear hide and a head carved out
of a cedar post. This praying
Smokey was placed on the float in
front of other stuffed animals under
a sign that carried the words, "And
please make people careful. Amen."
The float and the message
resembled the Smokey Bear poster
of 1941',

After the parade, Bernard Klugow,
fire control dispatcher at Mercer,
suggested that a Smokey costume be
constructed. Klugow supervised the
construction of the Smokey costume
with the help of Neil Long, taxider
mist, Ada Hart, secretary at
Mercer, and Frank Brunner.
Smokey's first appearance was in
Wausau, WI, on September 28, 1950,
in the Logging Congress parade.
After that parade, the costume was
used at schools, county fairs, and
other gatherings to promote fire
control.

The first Smokey costume had
some features that needed

12

Figure I-Smokey Bear head created in
Wisconsin in /950. ,

improvement. To start with, the
costume was constructed without
the traditional ranger hat, and the
head was small. New Smokey cos
tumes.were constructed with var
ious improvements. and after some
time the old suit went out of use.

Figure 2-Curri'nt Smokey Bear costume.

As Smokey's 40th birthday
approached in 1984, Dave Sleight,
fire control assistant at Mercer, felt
that something special should be
done in Wisconsin. Dave started
contacting some of the older fire
control employees trying to track
down the original costume. He
finally found it in the fire control
central warehouse in Tomahawk.

The costume was returned to
Mercer where Sleight and John
Bernier designed a display case that
was constructed with the help of the
Mercer High School vocational
class. After the display was com
pleted, the first Smokey costume
made the rounds again, still spread
ing the word on fire prevention.

Today, when the display is not on
the road making appearances at
schools, shopping centers, and

. county fairs, it's once again at home
in the Mercer Ranger Station, •

Fire Management Notes



Is the Skidgine the Suppression Tool
of the Future?
Howard Roose
Assistant fire management officer,
USDA Forest Service, Lola National Forrest.
Huson, MT

The skidgine' is a rubber tired
skidder with a removable, pump
operated, 278-gallon water tank and
a 6-way angle blade (fig. 1). During
the 1986 fire season, the skidgine
was tested by the Lola Nationa!
Forest for effectiveness on several
wildfire incidents. The skidgine was
contracted for on an Equipment
Rental Agreement; it was felt that
the initial price could be lower on
the next agreement. The following
is the rate paid for the skidgine and
lowboy:

J. Skidgine S95.00/hour (includes operator)
S70.00/hoUf Standby
SS60.00/day Minimum daily guarantee

2. Lowboy SSO.OO/hour (includes operator)
S35.00/hout Standby
S280.00/day Minimum daily guarantee

The skidgine was developed by
Felco Manufacturing, a Montana
based company that has applied for
a patent on the machine.' The
machine is proving to be a highly
versatile fire suppression tool. It
provides greater capability and
more mobility than 4-wheel-drive
engines and results in less harm to
the environment than conventional
dozers, particularly on steeper
slopes.

The water tank is designed to fit
between the rear fenders (wheel
wells) of the skidder and is pulled
up tight to the back of the machine
by the mainline (fig. 2, 3). Once in
place, the tank is secured on top
with a short piece of cable and on
the bottom with two safety chains,
one on either side. Because the tank

'Name provided by the author to describe a
rubber-tired skidder with tank and blade.
~Patent applied for by Harlin Ockler.
Huson. MT.
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Figure 1-The skidgine with the 6-woy angle blade attached and the opera/or working lire live
reel.

Figure 2- The water tank mounted on the skidder. Note safety chain located at the bottom
right corner ofthe rank. The hose that feeds the live reel has been modified since this pic
lUre was taken.
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Figure 3- The water Lank fits up against the arch 10 stabilize weight distribution and prevent
side-to-side movernenr.

In addition to the internal pump,
the tank is fitted with a mounting
bracket for an external pump.' The
external pump is designed to fit on
top of the tank. Also located on top
of the tank is an additional 3- to
6-inch fill port.

The external pumping capability
allows for greater versatility in
delivery of a water supply. The tank
can be dropped off and operated
independently while the machine is
operating elsewhere on the project.
This feature provides an added
dimension of flexibility and extends
the cost effectiveness of the
machine.

From initial observations of the
machine at work, several modifica-

is attached at the top with a short
piece of cable, the operator is free
to use either the mainline or the
winch should the need arise. The
tank has an internal baffle system
that prevents water movement and
maintains stability over uneven ter
rain. The tank is also fitted with an
internal pump that supplies water
to the live reel or to a separate 1.5
inch gated wye, The gated wye
allows the system to accommodate
the need for additional hoselays.
The pump is powered by the
hydraulic system on the skidder.
Located at the rear of the tank is a
suction hose fitting that allows the
tank to be filled from a local or
remote water source.

'Current design is for a Wajax Pacific
Mark III.
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Figure 4-Note (he coiled suction hose on the back left side ofthe tank; the external suction
pan is located in the bottom middle of the tank.

f~r? ~\,l.~.I:e.gement Notes

1
"

l



For additional information
contact: Howard K. Roose

Ninemile Ranger Station
Box 616
Huson. MT 59846
(406) 626-5201

or: Harlin Ockler
337 Conifer Drive
Huson. MT 59846
(406) 626-5992

Repeat
"after me, "
Only YOU•••

ated in a variety of fuel types. The
machine can be further adapted to
accommodate many needs. The
water handling capability of this
machine, in conjunction with its
ability to construct fire line, move
quickly. and manuever with little
impact. promises to provide a safe.
cost-effective suppression tool for
the future.•

tions were made that further
improved overall performance:

I. The line that supplies water to
the live reel was rerouted so that it
is better protected.

2. A backup warning device has
been installed to provide warning to
those working around the machine.

3. A power rewind for the live
reel was added, using the hydraulic
system of the skidder.

It is important to note that the
6-way angle blade adds a great deal
of capability to the machine's effec
tiveness on steep slopes. Without
the 6-way angle blade the machine
is inherently light on the front end
and is limited to slopes of less than
35 percent. With the 6-way angle
blade attached, however, the
machine's effectiveness extends to
55-percent slopes.

On incidents during the 1986 fire
season, the machine proved to be a
very effective tool for mop-up. It
reduced the number of personnel
needed and freed up engines so they
could be available elsewhere for
initial attack assignments. Due to
its mobility the skidgine could move
quickly from one hot spot to
another. The increased mobility
eliminated the need for hoselays
that are often costly to retrieve and
refurbish.

The author feels this machine can
be very effective in a wide variety of
situations. With other attachments
(such as the McKee Foot') the
machine could be successfully oper-

-An attachment for building fire line that fits
on the bottom edge of a dozer blade.

j

\
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New Technology Highlights Another
Busy Fire Season for BIFC
Arnold F. Hartigan

Public affairs officer, Bureau of Land Management.
Boise Interagency Fire Center, Boise. ID

')

The 1985 fire season set a number
of new logistical support records for
the Boise Interagency Fire Center
(BIFC), which then proceeded to
break some of those records during
1986's extremely severe fire season.
To cite just one example, the
Bureau of Land Management
(BLM) equipment maintenance sec
tion at BIFC repaired or refur
bished more than 40,000 hand
tools, double the number in 1985.

How the Season Went
The 1986 fire season began with

the Southeast and parts of the
Southwest suffering severe drought.
By March 840,000 acres had
already burned in the Southeast.
April saw a 100,00D-acre increase in
fire activity and a corresponding
increase in requests for assistance
through BIFC; more than 500 fire
fighters and 10 aircraft with
assorted other resources were dis
patched. Fire activity moderated in
the Southeast and Southwest in
May and June, but by late June it
had picked up substantially in the
interior of Alaska. Lightning
ignited fires that burned hundreds
of thousands of acres in Alaska,
and BIFC dispatched 37 large air
transport flights, carrying more
than 700 firefighting personnel and
support equipment, including
remote automated weather stations
and satellite communications
systems.

July was a relatively quiet month,
but in early August a storm front,
moving across Oregon and Idaho,
ignited hundreds of lightning fires
in those States. During this month
the West experienced 916,805

16

lightning strikes, nearly half of
which were dry lightning. One such
lightning storm on August 10
ignited more than 500 fires in sou
theastern, southwestern, and central
Idaho. Northern California, Nev
ada, Utah, and Montana were all
hit with lightning fires, but Oregon
and Idaho suffered the most dam
age from this lightning onslaught.
During August, more than 750,000
acres of forest and rangeland
burned in the Pacific Northwest.
Major fire complexes burned for
more than 3 weeks on the Wallowa
Whitman National Forest in eastern
Oregon and the Boise National
Forest in southwest Idaho before
wetting rains fell over most of the
area in early September. The
second week of October saw a
flurry of activity as strong easterly
winds east of the Cascades pushed
several slash fires into escaped sta
tus: BIFC dispatched 800 firefight
ing personnel and S.aircraft to the
Pacific Northwest Region to pro
vide assistance.

Overall, in 1986 there were 85,740
fires reported to BIFC for a total of
2,718,823 acres burned nationwide.
In 1985, 82,591 fires were reported
and 2,896,147 acres burned. An
indication of the severity of the past
two fire seasons comes from noting
the 198D-84 5-year average. The
annual average for this period was
18,171 fires reported to BIFC for
1,046,051 acres burned.

The August Push
Although considerable fire sup

port activity occurred nationwide
throughout the fire season, the
major demand for resource support

occurred in the Pacific Northwest
during August. In 1985, BIFC set a
record by moving more people over
a broader geographic region in a
shorter time than ever before-close
to 17.000 firefighters in less than 2
weeks. BIFC broke that record in
'1986 by moving more than 14,000
firefighters from throughout the
United States to the Pacific
Northwest in less than a week!
.More than 20,000 hand tools were
refurbished in August alone-more
than in all of 1985. A total of 9,000
firefighters were processed through
BIFC, with 2,500 being housed
overnight or longer (fig. I).

Space-Age Fire Communications
A new switch was added to wild

fire communications in 1986-the
operational use of computers tied
together by satellite earth stations.
Computers facilitated faster and
more accurate transmission of data
between remote incident command
posts and agency dispatch opera
tions. Two different satellite earth
station systems were used. In one,
the satellite earth stations were both
uplinks and downlinks, in the other,
the remote fire camp uplink fed a
permanent satellite dish in Denver,
CO. The satellite data were then fed

Fire Management Notes
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Figure I-A jell' of the thousands offirefigh
ters who were processed through BIFe
during the 1986 fire season. Figure 2-Smellire dishes infire camp increase the speed and accuracy oj communication.

650,000 pounds of supplies. More
than 40,000 firefighting personnel
were transported on large air trans
ports dispatched by BIFe; the
BLM's contract Boeing 727 flew
more than 207,000 miles in 1986,
the equivalent of 64 transcontinen
tal nights.•
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Figure 3 - Computers were used 10 transmit data qulcklv and accurately

carrying firefighters and supplies to
and from the six States surrounding
Idaho. Close to 400 all-terrain fire
engines were dispatched through

. the BIFe. along with 112 air
tankers. The aircraft desk dis
patched 152 helicopters and BIFC
assigned aircraft transported

More Resources Ordered Than
Ever Before

In addition to the 40,000 hand
tools mentioned in the beginning of
this article. BIFC's warehouse dis
patched more than 3,500,000
pounds of supplies to fires nation
wide, as well as processing
3.400,000 pounds of returns. Fire
support services provided more
than 25,000 meals to firefighters
being staged through Boise, and the
BLM transportation section at
BIFC drove its fleet of buses and
trucks more than 237,000 miles,

via landline to the dispatch office in
Boise, 10, The new satellite earth
stations can feed voice and informa
tion simultaneously, ensuring far
more rapid and accurate resource
ordering than was possible before
(fig, 2).
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Fire Management Training in
International Forestry
James H. Perkins and George A. Roby
USDA Forest Service. respectively. district timber
management officer. Six Rivers National Forest.
Orleans. CA. and National Forest System liaison officer. Washington, DC

•
"

United States fire management
agencies have been involved inter
nationally in fire management for
many years. The United States and
Canada have a bilateral "mutual
aid" agreement for the suppression
of fires on or near the international
border. In 1986 the Chief of the
Forest Service signed a bilateral
agreement with Mexico for inter
changing training opportunities and
technology.

In recent years there has been an
increase in participation by the
United States in fire suppression
requests from countries with whom
we do not share mutual borders.
These requests have included assist
ance on fires in the Dominican
Republic. the Galapagos Islands in
Ecuador, and Costa Rica. Reports
from these international fire
assignments have consistently indi
cated a need and desire for fire sup
pression training.

There have been other types of
fire management interchanges with
Australia, Portugal, Spain, Chile,
some African nations. and the
Soviet Union. The United States
has reciprocated and sponsored vis
itors from numerous countries.
There is a continuing demand from
other countries to learn what works
effectively in the United States and
to find out what we can do to assist
them in developing or enhancing
their own fire management pro
grams. The training programs for
Latin America may be the most
effective assistance programs that
the USDA Forest Service and the
U.S. Agency for International
Development (USAID) have been
involved in.

18

International Wildfire Suppression
Course

The international wildfire sup
pression course offered at the
National Advanced Resource Tech
nology Center (NARTC). In
Marana, AZ, in October 1983 was
the first of its kind in the world.
The course came into being as a
result of a request for a team to
assist in the suppression of a fire in
the Dominican Republic in Febru
ary 1983. In lieu of a fire team,
George Roby, of the Fire and Avia
tion Management staff of the
USDA Forest Serviee, Washington,
DC, was sent as an advisor. During
the post-fire review between Roby
and Dominican Republic officials, a
course for training in fire organiza
tion and suppression was requested.
This. request was carried back to
Washington. It was immediately
realized that it would not be cost .
effective to train only a few people,
and the idea was put forth to offer
training to other developing nations
that had similar needs.

The trip to the Dominican
Republic was the seed that germi
nated into the international wildfire
suppression course that ultimately
trained 60 participants from 20
countries. The 3-week course was
designed and developed by six
Forest Service people with foreign
experience, The course was
assembled in 6 months with the
help of 16 instructors and con
ducted entirely in Spanish! The
course was sponsored by the USDA
Forest Service and USAID. The
National Park Service donated an
instructor as did NOAA, sending an
instructor from the fire weather ser-

vice in Boise. Three instructors
from the Chilean Forest Service
also participated. This course was
followed by two additional interna
tional courses-Marana, AZ, in
1984 and Santiago. Chile, in 1985.
Much interest and enthusiasm has
been generated through these
courses, and several countries have
requested support for courses in
their own countries that could focus
on their particular needs.

Fire Management Course in
Argentina

The international wildfire sup
pression course has met the general
needs of countries whose fire man
agement programs are either nonex
istent or struggling. Some countries
discovered that the course, though
advanced, was too general and that
they required training more specific
to their needs. Courses have been
offered in Ecuador, Argentina, and
Venezuela. Because a tremendous
amount of the initial lesson plan
development was written for the
first international course, subse
quent courses have required a min
imal amount of developmental
time. A course offered in Buenos
Aires, Argentina, in the fall of 1986
is an example of what is required of
an international course (fig. I).

The fire management course for
Argentina was born from a fire
management program. evaluation
performed by two fire management
specialists in the United States in
spring of 1985. A need for a fire
management training course that
would focus on the needs of Argen
tina was identified. and the report
recommended that a course be

Fire Management Notes
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Figure t-c-Susdents andfacuttv who participated in the international fire suppression course
held in Argentina in the fall of 1986.

•
developed. Through this report and
subsequent communications with
the Argentine Forest Service,
IFON A, basic training needs were
identified. The idea for a course was
supported by USAID and the
USDA Forest Service. A team of
U.S. training specialists with Latin
American experience was assembled
in Marana, AZ, in August 1986.
The course agenda was developed
and training assignments were
made. Because the Argentines were
unable to send a representative to
the Marana meeting, a U.S. repre
sentative was sent to Buenos Aires
to coordinate instructor assign
ments, help select a training site,
confirm the training schedule. and
select a tentative controlled burn
site.

At the Marana meeting a tenta
tive instructor cadre was developed.

In developing the cadre two very
important criteria were used-strive
for an international cadre and use
as many trained Argentine instruc
tors as possible. Experience has
shown that the use of instructors
from participating countries adds
credibility to the courses.even
though all of the involved U.S.
instructors can communicate in
Spanish very well. The cadre even
tually consisted of four instructors
from the United States, two from
Chile, and seven from Argentina
(fig. 2).

Finding and developing quality
training sites in a country unaccus
tomed to training in the fashion
that the U.S. does is difficult.
Argentina was rio exception. Hav
ing adequate numbers of wall
outlets with plugs to match was no
small task. Trying to get a video

Figure 2-Raul Molina. ins/rue/or from
Chile. shows students the proper way /0

use a device designed /0 detect wildfires.

machine that could be utilized
without a "specially trained techni
cian" to push the buttons and load
the machine was impossible. Great
efforts were made to have compati
ble (VHS) video cassettes. Our
undoing was that the screen config
uration in Argentina turned out to
be different from that in the United
States.

In addition to facilities, customs
and habits need to be considered.
One of the more difficult problems
to overcome is the eating schedule
of the host country and how to suc
cessfully incorporate it into the
training schedule. Whereas we in
the United States are accustomed to
a 3D-minute lunch, the one-hour
lunch programmed into the sche
dule was not considered adequate.
The most difficult barrier. however,
was the duration of the day. Very
few participants were accustomed
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to training in the first place, much
less to as rigorous a trainingcourse
as the one offered. Obtaining and
then holding the attention of course
participants for 8 or 9 hours per
day was a major challenge.

Course Objectives
Objectives for a course of this

nature depend on one's point of
view. For the United States it was
to encourage cooperative efforts
between Argentine natural resource
agencies and to support a training
course that was unique to Argenti
na's situation. The Argentines, on
the other hand. were hoping to use

. the course as a crucial first step in
qualifying personnel for various fire
management activities (fig. 3). They
also wanted to use it to focus atten
tion on a very serious fire problem
that had received very little
attention.

The results were gratifying.
Argentina had the satisfaction of
having sponsored a course and suc
cessfully completing it with few
major problems. They gained an
important ally at the Minister level
from the Secretary of Science and
Technology, which could prove to
have lasting benefits. They have
also initiated a process that could
change the way they presently do
business. There are now trained
personnel throughout the country
that can begin the slow, tedious
process of rewriting wildfire related
legislation, implementing training
programs, and advancing the devel
opment of fire management pro
grams at the national, provincial,
and local level.

20

The U.S. participants also
accomplished their objective. More
important perhaps are the intangi
ble benefits gained from an interna
tional course. The U.S. has gained
respect for the work that it is doing
internationally in fire management.
It is looked to as a leader in this
field. For those involved in interna
tional training, this recognition is
very satisfying. There is renewed
interest in cooperation between
countries where before there was lit
tle or none. One of the greatest
benefits is the very large su pport
network on an international level.
Fire management people are trad
ing training, experience. and tech
nology through contacts initiated at
the various international courses.

Training Results
Results of wildfire suppression

training have created a "ripple
effect" in Latin America. There
have been new initiatives for addi-

tional training sponsored by Latin
American organizations, and disas
ter management cooperation has
been strengthened among countries.
Key accomplishments of this train
ing have included:

• Chileans and Argentines have
shared each other's instructors for
in-country training programs.

• Representatives from Mexican
firefighting agencies have returned
home and conducted similar train
ing for large numbers of students.

• Chile has provided assistance to
Argentina during a wildfire
emergency.

• Participants have returned
home and prepared mutual aid
agreements involving a variety of
emergency management agencies
and organizations.

The future looks especially prorn-:
ising as plans are underway that
will continue to foster improved
levels of international cooperation
through the catalyst of wildfire
training.•
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Great Lakes Forest Fire Compact
Don Grant and Art Sutton

Respectively. State fire supervisor and State fire prev
ention specialist. Michigan Department of Natural
Resources. Lansing. Mr

An interesting program that has
been established is the exchange of
fire managers among the States and
the Province. The purpose is to
integrate, at the field level, the fire
managers so they can become aware
of how other agencies deal with like
problems and then return to share
this information with their home
State or Province.

The Great Lakes Forest Fire
Compact is rapidly becoming a very
important force in the protection of
the natural resources of this region.
and should become even stronger.
with time.•

GREAT LAKES·
FOREST FIRE.
COMPACT

tive prevention, presuppression, and
control of wildfires in the Great
Lakes region. The cooperative
agreement provides for mutual
assistance in the prevention, pre
suppression, and suppression of
wildfires. Sharing of resources.
technology, and ideas has already
proven very beneficial.

Three areas that have been of
most value are shared training,
shared prevention materials and
efforts, and shared fire research.
The operation plan is still being
developed for shared resources of
personnel and equipment on fire
suppression.

On October 10. 1983. fire manag
ers from Minnesota, Michigan, and
Wisconsin met in Wakefield, MI, to
review the need for a Great Lakes
Forest Fire Compact. The conclu
sion reached at this session was to
support the organization of a com
pact. The State Foresters strongly
supported the fire managers and
agreed on the need for a Great
Lakes Forest Fire Compact.

The State fire managers
requested the support of USDA
Forest Service State and Private
Forestry in working through the
development of an agreement.
Strong and effective support was
given and continues to be provided.

At the first meeting, the State fire
managers felt that it would be very
beneficial to the compact if Ontario
were a member. The chairperson of
the fledgling compact made contact
with Ontario managers and found a
keen interest. At the next annual
meeting, held in Minnesota,
Ontario sent two representatives to
observe and review the objectives of
the compact. A strong commitment
was made by Ontario. Once joint
Federal legislation has been com
pleted they will be able to sign as
full members. The Ontario repre-'
sentatives have been very effective
participants and have provided
assistance in the development of the
compact and in work with
committees.

At Sault Ste. Marie, Ontario, in
September 1985, Michigan,
Wisconsin, and Minnesota signed
the agreement, and the Great Lakes
Forest Fire Compact was officially
established. The purpose of the
compact is to provide for the effec-

•

1987 Volume 48. Number 1 21



Excess Fire Truck Shipped to
Marshall Islands
Ben Beall

Leader, Cooperative Fire Protection, Pacific Southwest
Region, USDA Forest Service, San Francisco, CA

•

Fire truck shipped roone of the Marshall Istands through {he Federal Excess Propenv
Program.

A USDA Forest Service excess
fire engine was recently shipped to
the island of Ebeye in the Marshall
Islands. This fire engine was loaned
to the island through a joint effort
of the Forest Service, the Federal
Emergency Management Agency,
(FEMA) and the USDI Trust Terri
tories of the Pacific Islands.

The island of Ebeye is located
about 3 miles north of the island of
Kwajalein, a Pacific atoll. There are
approximately 8,500 people on the
island of Ebeye, which is about 75
acres. The population density is
among the highest in the world.
And, unfortunately, most of the
shelters for the families on the
island are constructed of flammable
materials.

Until the excess fire truck arrived
on the island, there was no fire
truck or other apparatus used for
suppressing the frequent fires that
occurred. Mr. William Patterson,
the Region IX Fire Administration
Advisor of FEMA, recognized that
something could be done to help
the islanders. He was familiar with
the Federal Excess Personal Prop
erty program administered by the
Forest Service. Knowing that the
Trust Territory Administrators
were looking for a solution to the
fire problem, Patterson got the
Forest Service to talk with the
Trust Territory people, and the loan
was initiated.

The fire engine that was shipped
to the island is a Forest Service
Model 51, two-wheel drive vehicle.
It has two live reels, 300 gallon
capacity, with an auxiliary pump
capable of 70 gallons per minute at
200 psi. The Pacific Southwest

22

Region of the Forest Service pro
vided the vehicle through its normal
replacement cycle with the Federal
Excess Property Program. With
some tender loving care the vehicle
should provide several years of fire
protection for the islanders.

Expanding the benefits of the
Federal Excess Personal Property
program to other islands is one of

the high priorities for the fire servi
ces within the region. Several
Islands and governments have
ex pressed a desire to participate in
this program. The three Federal
agencies are now working to
accommodate those islands based
on need and potential for greatest
loss to fire.•



Author Index-Volume 47

Abbott, James R. Fine tuning the
Incident Command System.
47(3): 10-11.

Aldridge, Rich. New design for
compact portable pumping sys
tem. 47(4): 14.

Andrews. Patricia L. Methods for
predicting fire behavior-you do
have a choice. 47(2): 6-10.

Beall, Ben. Wildland fire training in
the western Pacific. 47(4): 10-13.

Burgan, Robert E.; Susott, Ronald
A. HP-71 replaces TI-59 for fire
calculations in the field.
47(2): 11-13.

Cain, Michael D. Late-winter pres
cribed burns to prepare seedbeds
for natural loblolly-shortleaf
pine regeneration-are they pru
dent? 47(2): 36-39.

Creech, Stephen W. Crew mobiliza
tion. 47(1): 29-30; 47(2) 32-35.

Davis, James B. The true story of
the pulaski fire tool. 47(3): 19-21.

Davis, James B. Danger zone: The
wildland/urban interface. 47(3):
3-5.

Dittmer Ken. Chilean fire course.
47(3): 6.

Donoghue, Linda R.; Sutton,
Arthur J. Training fire sleuths of
the forest. 47( I): 3-5.

Donoghue, Linda R. Wildland fire
prevention: New perspective on
an old problem. 47(3): 15-18.

Erskine, Doug. Fire planning in
Alaska. 47(4): 3-4.

1987 Volume 48, Number 1

Eubanks, Roger L.; Bradshaw,
Roger L; Andrews, Patricia L.
Current status of BEHA VE sys
tem. 47(2): 29-31.

Greene, J.P.; Bremmer, James.
Florida NIIMS resource inven
tory program. 47(3): 7.

Haines, Donald A.; Frost, John S.
Fire-weather stations
maintaining accuracy. 47(4):
16-19.

Hanks, Ron; Warren, John; Pen
dleton, Dennis, Alaska Division
of Forestry goes TROLLing.
47(1): 32-36.

Hanson, David L. Fire division
under ICS. 47(3): 12.,

Hartigan, Arnold ·F. BIFC in 1985
... the biggest and busiest year
ever. 47(1): 6-9.

Hughes, Joseph B. Development in
the Pine Barrens-a design for
disaster 47(4): 24-27.

Jenkins, M.L.; Matsurnoto-Grah,
K.Y. Using interactive videodisc
technology in wildland fire
behavior training. 47(3): 31-36.

Jukkala, Art; Putman, Ted. Forest
fire shelters save lives. 47(2): 3-5.

Jukkala, Art; Putman, Ted. Wild
land firefighters personal protec
tion gear. 47(3): 26-30

Lukens, Dave; Krebs, John. Long
term fire behavior projections.
47(4): 22-23.

Lunsford, James D. Plastic sphere
dispenser aerial ignition system.
47(3): 8-9.

Main, William A.; Haines, Donald
A.; Simmard, Albert J. Selecting
NFDRS fuel models for the
Northeastern United States.
47(4): 8.

McMahon, Charles K.; Adkins,
CharI W.; Rodgers, Steven L. A
video image analysis system for
measuring fire behavior. 47(1):
10-15.

Meyer, Earl. Evaluating arson
caused forest fires in Wisconsin,
1982-85.47(3): 22-25.

Meyer, Earl; Dupor, Duane. ICUF:
A procedure to measure preven
tion successes. 47(I): 16-17.

Newell, Marvin; Erickson, Bernie;
Schneider, Jim. ICS qualifica
tions. 47(3): 13-14.

Page, Roy S.; Beddow, Tom. Use
of rotor-wing aircraft for air
attack. 47(4): 29-31.

Rothermel, Richard C.; Mutch,
Robert W. Behavior of the life
threatening Butte Fire. 47(2):
14-24.

Tour, James. An improved heli
torch design. 47(4): 20-21.

Vietmeyer, Noel. Science has got its
hands on poison-ivy, poison-oak,
and poison-sumac. 47(1): 23-28.

Warren, John R. Very portable
remote automatic weather sta
tions. 47(4): 5-6.

Wirt, Ed. GSA reorganization.
47(1): 22.

Woods, Helen; Gomm, Lyle. An
application of NIl MS on the
Uinta National Forest. 47(2):
25-28.

23



Subject Index-Volume 47

Aviation
Alaska Division of Forestry goes

TROLling. 47(1): 32-36.
An improved helitorch design.

47(4): 20-21.
Plastic sphere dispenser aerial igni

tion system. 47(3): 8-9.
Use of rotor-wing aircraft for air

attack. 47(4): 29-31.

Cooperation
BIFC in 1985 ... the biggest and

busiest year ever. 47(1): 6-9.
Chilean Fire Course. 47(3): 6.
Fire planning in Alaska. 47(4): 3-4.
GSA reorganization. 47( I): 22.

Equipment
An improved helitorch design.

47(4): 20-21.
Fire-weather stations-maintaining

accuracy. 47(4): 16-19.
Forest fire shelters save lives. 47(2):

3-5.
GSA reorganization. 47(1): 22.
HP-71 replaces TI-59 for fire calcu

lations in the field. 47(2): 11-13.
The true story of the pulaski fire

tool. 47(3): 19-21.
Very portable remote automatic

weather stations. 47(4): 5-6.
Wildland firefighters personal pro

tection gear. 47(3): 26-30.

Fuels Management
Current status of BEHAVE system.

47(2): 29-31.
Development in the PineBarrens

a design for disaster. 47(4):
24-27.

Late-winter prescribed burns to
prepare seedbeds for natural
loblolly-shortleaf pine
regeneration-are they prudent?
47(2): 36-39.

24

Methods for predicting fire
behavior-you do have a choice.
47(2): 6-10.

Plastic sphere dispenser aerial igni
tion system. 47(3): 8-9.

General Fire Management
An application of NlIMS on the

UintaNational Forest. 47(2):
25-28.

Behavior of the life-threatening
Butte Fire. 47(2): 14-24.

BIFC in 1985 ... the biggest and
busiest year ever. 47(1): 6-9.

Crew mobilization, 47(1): 29-30;
47(2): 32-35. '

Danger zone: the wildland/urban
interface. 47(3): 3-5.

ICUF: A procedure to measure
prevention successes. 47(1):
16-17.

Long-term fire behavior projec
tions. 47(4): 22.

The true story of the pulaski fire
tool. 47(3): 19-21.

Wildfire prevention: New perspec
tives on.an old problem. 47(3):
15-18.

Late-winter prescribed burns to
prepare seedbeds for natural
loblolly-shortleaf pine
regeneration-are they prudent?
47(2): 36-39.

Presuppression
Crew mobilization. 47(1): 29-30;

47(2): 32-35.
Danger zone: the wildland/urban

interface. 47(3): 3-5.
Fire planning in Alaska. 47(4): 3-4.
Fire-weather stations-maintaining

accuracy. 47(4): 16-19.
Florida NlIMS resource inventory

program. 47(3): 7.

Selecting NFD RS fuel models for
the Northeastern United States.
47(4): 8-9.

Science has got its hands on poison
ivy, poison-oak, and poison
sumac. 47(1): 23-28.

Very portable remote automatic
weather stations. 47(4): 5-6.

Wildland fire training in the west
ern Pacific. 47(4): 1O-I3.

Prevention
Evaluating arson-caused forest fires

in Wisconsin, 1982-85. 47(3):
22-25.

ICUF: A procedure to measure
prevention successes. 47(1):
16-17.

Training fire sleuths of the forest.
47(1): 3-5

Wildfire prevention: New perspec
tives on an old problem. 47(3):
15-18.

Safety
Behavior of the life-threatening

Butte Fire. 47(2): 14-24.
Danger zone: the wildland/urban

interface. 47(3): 3-5.
Forest fire shelters save lives. 47(2):

3-5.
Science has got its hands on poison

ivy, poison-oak, and poison
sumac. 47(1): 23-28.

Wildland firefighters personal pro
tection gear. 47(3): 26-30.

Suppression
A video image analysis system for

measuring fire behavior. 47(1):
10-15.

Behavior of the life-threatening
Butte Fire. 47(2): 14-24.

RIFC in 1985 ... the biggest and
busiest year ever. 47(1): 6-9.

Fire Management Notes



j.
I

Development in the Pine Barrens
a design for disaster. 47(4):
24-27.

Fire division under ICS. 47(3): 12.
Forest fire shelters save lives. 47(2);

3-5.
HP-7I replaces TI-59 for fire calcu
. lations in the field. 47(2): 11-13.
Long-term fire behavior projec-

tions. 47(4): 22-23.
New design for compact portable

pumping system. 47(4): 14.

Systems
A video image analysis system for

measuring fire behavior. 47(1);
10-15.

Alaska Division of Forestry goes
TROLLing. 47(1): 32-36.

An application of NIIMS on the
Uinta National Forest. 47(2):
25-28.

Current status of BEHAVE system.
47(2): 29-3J.

Fire division under ICS. 47(3): 12.
Florida NIIMS resource inventory

program. 47(3): 7.
HP-71 replaces Tl-59 for fire calcu

lations in the field. 47(2): 11-13.
Methods for predicting fire

behavior-you do have a choice.
472); 6-10.

Selecting NFDRS fuel models for
the Northeastern United States.
47(4): 8-9.

Training
Chilean Fire Course. 47(3): 6.
ICUF: A procedure to measure

prevention success. 47(1): 16-17.
Wildland fire training in the west

ern Pacific. 47(4): 10-13.

1987 Volume 48, Number 1

Wildfire Prevention; New perspec
tives on an old problem. 47(3):
15-18.

Using interactive videodisc technol
ogy in wildland fire behavior
training. 47(3): 31-36.

A Multilingual Glossary

A glossary of forest fire terms
entitled "Wildland Fire Manage
ment Terminology" is now availa
ble. The publication contains about
1,500 terms, each with a definition
in English and the equivalent term
in French, German, Italian, and
Spanish. This glossary was a project
of the Food and Agricultural
Organization of the United Nations.

The purpose of this publication is
to present and define the terms
most frequently used in forest fire
management, as well as terms that
do not appear in current dictionar
ies. The glossary also contains
terms used in related fields such as
meteorology, aviation, and structu
ral fire protection. The glossary
is 257 pages and designated
FAO Technical Paper M-99, 15BN
92-5-002420-7. It costs $11.90 per
copy and may be ordered from:

Mr. C. Beauchamp
Distribution and Sales Section
FAO Italy,
c/o 100I 22nd Street NW
Suite 300
Washington, DC 20437
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THE ANIMAL THAT USES FIRE
IS THE DANGEROUS ONE.
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