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Tri-State Tornado of 18 March 1925

One tornado among the more than 13,000 which have occurred in the United States
since 1915 easily ranks above all others as the single most devastating storm of
this type. Shortly after its occurrence on 18 March 1925, the famed Tri-State tor-
nado was recognized as the worst on record, and it still ranks as the nation’s
greatest tornado disaster (Changnon and Semonin, 1966).

miles in passing across southern Illinois and into southwestern Indiana (figure 22).
The tornado began in southeastern Missouri and remained on the ground for 219

The resulting losses included 695 dead, 2027 injured, and damages equal to $43 mil-
lion in 1970 dollars. This represents the greatest death toll ever inflicted by a
tornado and the second largest damage total.

Figure 22. Path of Tri-State tornado on 18 March 1925
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The significant meteorological aspects include the fact that this storm rep-
resents: 1) the longest continuous tornado track on record, 2) the third fastest
speed of movement on record, 3) an unchanging exertion of extreme forces of damage
throughout most of its life span, 4) a record long 3.5-hour duration on the ground,
and 5) a design-tornado developing in the center of a deep low pressure center and
being sustained by its unique juxtaposition with the low.

An exhaustive review of all known sources of information has permitted a very
detailed reconstruction of many aspects of the tornado at and near the surface.

Path Size. The tornado path was unique from two considerations. The first
was the extreme length of 219 miles with continuous presence at the surface. This
is the longest continuous path on record. The second important aspect of the Tri-
State tornado path was its extreme width. Throughout most of the 86-mile track in
Missouri the path was 0.25-mile wide, but shortly after crossing into Illinois it
widened to a mile and varied from 0.5 to 1.0 mile in width across Illinois and on
to Princeton, Indiana, a distance of 121 miles. The path then narrowed to 0.25
mile until it dissipated. The total area of extreme damage amounted to 164 square
miles across the 3-state area.

Movement. The tornado’s movement also had two unique aspects. Its direction
was exceptionally straight over much of the path. From its inception in Missouri
until passing into Indiana, a distance of 183 miles, the tornado did not vary more
than one degree in its heading of N 69 E degrees. A straight line best describes
its direction of movement over the first 3 hours of lifetime. The tornado did be-
gin to turn to the left near the end of the storm, so that in the final 16 miles
of movement the heading was N 60 E degrees.

The extremely high speed of forward progress was the second unique aspect of
the tornado’s movement. The average speed over the 219-mile path was 62 mph which
ranks as the third highest on record for a tornado. The highest is 65 mph for a
Kansas tornado in 1917.

During its lifetime, the tornado’s speed did not remain constant (figure 22).
In the early and late stages the tornado was moving in excess of 70 mph with a high
of 73 mph during the last 36 miles. In the middle of the storm’s path its forward
progress had diminished to 56 mph.

Funnel Appearance. Another of the many unique aspects, and a significant one
as a cause of many deaths, was the inability to see a funnel over much of the path.
In Missouri, a distinct funnel was visible from its inception near Ellington to
Annapolis. But by the time the tornado reached Biehle, 1 hour after its beginning,
no funnel was apparent although ground surveys in that area revealed a double track
or two funnels over a 3.5-mile distance. No one in Illinois reported a visible
funnel or typical ‘twister,’ but in the Griffin-Owensville area of Indiana several
sighted three closely adjacent funnels. A few minutes later at Princeton, however,
no funnel was visible.

Because of the enormous size of the vortex and the attendant debris and dust
present after 1 hour of life, it might be expected that no funnel, as normally
visually defined, would be seen. Investigators at that time suggested that the
base of the storm cloud was so close to the ground that the funnel probably assumed
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a shape like an inverted truncated cone. The sky was nearly overcast in much of
the storm zone, and to most viewers the storm simply appeared to be an approaching
thunderstorm until it was very near since thunder did precede it by 5 minutes at
most locations.

Damages. The tornado persisted for 3.5 hours, which is the longest duration
on the ground on record and much longer than the average duration of tornadoes.
This great persistence and the 164 square miles of area directly affected by the
tornado led to the greatest loss of life ever produced by one tornado. Flora
(1953) wrote: "This tornado still stands as the most destructive in life and prop-
erty known in the United States." Although various reports list slightly different
totals for the dead, injured, and property damage, the values selected were those
reported by the field surveyors after adjustment by the Red Cross a year after the
storm.

The total loss of lives, 695, is much greater than the second highest number
killed by a single tornado which is 306. The number injured, 2027, is a large num-
ber, but has not been compared with similar statistics for other tornadoes because
such data are often unavailable.

The property losses from the Tri-State tornado amounted to $16.5 million in
1925 dollars. Adjustment of this loss to 1970 Illinois values of materials and
labor costs results in a present day evaluation of $43 million. Only the Worcester,
Massachusetts, tornado of 9 June 1953 ($52 million in 1953 dollars) ranks higher
in property losses.

A breakdown of deaths, injuries, and property losses by location is presented
in tabular form in table 5. Also shown for the towns which were seriously affected
is the percent of the total urban population killed and injured. The small towns
of Gorham and Parrish, Illinois, and Griffin, Indiana, suffered the greatest per-
centage losses to their populations, 41, 30, and 60 percent, respectively. Mur-
physboro and West Frankfort were the two largest cities seriously damaged by the
tornado; although the numbers of dead and injured were small in percentages, they
were large in actual numbers. The toll of 234 persons killed in Murphysboro rep-
resents the second largest number killed in a single community by a modern tornado.
The greatest number killed in a single urban area during the past century was 306
in St. Louis in 1896.

Figure 22 shows the percentages of all buildings, including homes, which were
wholly or partially destroyed by the tornado in each town. The Gorham and Griffin
communities suffered severe damage or total destruction to all buildings. In 90
seconds the small farming town of Griffin, comprising 375 persons and 90 buildings,
experienced 227 killed or seriously injured, and all buildings leveled beyond re-
pair. Building destruction in the cities of Murphysboro and West Frankfort was
largely in their poorer residential sections.

The storm wreaked its maximum damage in a 40-minute period as it moved from
Gorham to Parrish in Illinois. In a 47-mile distance it killed 541 persons, in-
jured 1423, and produced $11.8 million (1925) in damages, which is 70 percent of
the storm’s total damage. The remainder of the tornado's path across Illinois
passed over rural farmland, but the resulting losses in lives and property were
still quite high. Shortly after passing into Indiana the tornado literally de-
stroyed Griffin and in an 8-mile distance devastated 85 farms near Owensville.
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Table 5. Summary of Losses in Tri-State Tornado

Missouri
Redford
Annapolis
Cornwall
Biehle
Rural area

1
4
0
4
4

Illinois
Gorham
Murphysboro
De Soto
Bush
Zeigler area
West Frankfort
Parrish
Rural area

Parrish to
Crossville

Indiana
Griffin
Owensville area
Princeton

Dead Injured

Percent of
population
dead and
injured

Property
1osses
($)

2
25
0
11
25

3
1
0
15

5,000
400,000

1,000
45,000
113,000

37
234
69
7
24
148
22

170
623
105
37
18

410
60

41
7
19
3

3
30

150,000
10,000,000

400,000
212,000
170,000
800,000
77,000

65 140 1,100,000

25
6
45

202
47

152

60 375,000
600,000

1,800,000

The storm then passed through the industrial section of Princeton, Indi-
ana, resulting in a high loss of life as well as a very high property loss. No
significant losses occurred after its passage through Princeton.

In its lifetime the storm moved over a wide range of topography including
hills with 1400-foot elevations (ms1) and over valley lowlands with 300-foot ele-
vations. Topographic differences had no material effect on the damage capability
of the tornado.

Many deaths and considerable property damage, aside from the usual collapse
of buildings in a tornado, were caused by flying debris, often of exceptional size,
which literally riddled structures all along the path. Martin (1961) has calcu-
lated that the rotational wind speeds on the south side of the damage path were
180 mph.

Causes of the Deaths and Damages. After studying this monstrous tornado,
seven major causes for the excessive deaths and damages were identified:

1) Lack of Any Tornado Forecast. No routine forecasting for tornadoes existed
in 1925, and hence no general alert could be issued.

2) Lack of Immediate Warning. Telephone lines in damaged areas were destroyed
and the word could not be passed ahead that the storm had occurred. Further, the

2
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lack of radio-type communications did not allow any 30-minute or 1-hour widespread.
advance warnings to the public in Illinois and Indiana that a tornado in Missouri
was heading in their general direction. Of course, neither warnings nor forecasts
would have affected the amount of property damage.

3) Exceptionally High Speed. The 60- to 70-mph speeds caused many deaths since
persons watching or hearing (first the thunder and later a roar) the storm’s ap-
proach did not have sufficient time to seek adequate shelter even though they some-
times realized 2 or 3 minutes before it struck that an unusual storm was approaching.

4) Unusually Large Storm. The long track and wide path produced excessive
damage over 164 square miles, and the areal size alone is a basic reason for ex-
treme damage. The possibility of large-scale damage is evident when this is com-
pared with the 3.5-square mile damage area produced by an average tornado. The im-
mense size and prolonged lifetime resulted in an enormous amount of debris in the
air at any given instant, and this was a major factor in the deaths of persons in
unsheltered locations and in the property damage to exterior walls of structures.

5) Lack of Adequate Shelter. Many of the homes in the residential areas ser-
iously damaged by the storm were without storm shelters and basements. Although
many persons sought shelter in their homes and in ditches, the force of the storm
swept away the dwellings and also often killed by flying and falling debris the
people lying in shallow depressions.

6) Lack of Tornado Appearance. The fact that the storm did not look like a
tornado and was preceded by thunder, combined to provide one of the major causes
of deaths. Many people thought the approaching storm was just a thunderstorm.
Because of the public’s general inexperience with tornado conditons, the loud roar
and whine audible 1 or 2 minutes before the tornado struck did not alert them to
seek more adequate safety than their homes, whereas a visible funnel 3 to 5 minutes
prior to incidence would have alerted people.

7) Poor Construction Techniques. Many of the residences which were destroyed
or badly damaged were poorly constructed frame dwellings. An engineering investi-
gation group also concluded that one of the basic causes for structural damage was
inadequate anchorage of structures, particularly houses, to their foundations.
These poorly constructed frame dwellings undoubtedly led to the great property dam-
age and to many deaths.

Synoptic Situation. The low pressure system which eventually spawned the most
destructive tornado in modern history was observed near Missoula, Montana, on the
evening of 16 March with a central pressure of 1004.5 millibars (29.66 inches).
During the ensuing 72 hours, the low moved southeastward to northern Texas where
it recurved to the northeast passing through Missouri, southern Illinois, southern
Indiana, and on to the St. Lawrence River Valley. Immediately upon recurving, the
central pressure of the system decreased during its progress northeastward with the
lowest pressure of 997.5 millibars (29.46 inches) near Toronto, Ontario, on the
morning of the 19th.

From a careful analysis of the synoptic data near the time of the tornado and
with the aid of a barograph trace near West Frankfort, Illinois, it is estimated
that the central pressure reached a minimum of less than 982 millibars (29.00 inches)
at the time of the cessation of the Tri-State tornado near Princeton, Indiana. The
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Figure 23. Surface weather maps for 18 March 1925

extreme deepening of the low was a direct result of the very close association of
the tornado and the low pressure center.

The thunderstorm from which this devastating tornado developed originated in
the cold air sector of the eastward-moving wave system. A strong cyclonic circu-
lation provided the environment for the growth of the thunderstorm and the subse-
quent development of the tornado.

The low pressure center, now containing the tornado, was over the West Frank-
fort area at 1500 CST (figure 23). The tornado was moving parallel to the low
center but with a greater speed. The upper winds as depicted by a kite sounding
to an altitude of 665 millibars (approximately 11,600 feet) at Royal Center, Indi-
ana, showed an increase of speed with height reaching a maximum of 67 mph at the
top of the flight. The kite soundings prior to the tornado showed a Fawbush-Miller
Type 1 distribution of temperature and moisture (Fawbush and Miller, 1954).

The tornado continued eastward at a more rapid rate than the low center. At
the time of crossing into Indiana (1600 CST) the tornado had passed the center of
the low, and it began to dissipate shortly thereafter (figure 23). The widest and
most destructive portion of the funnel path occurred with the superpositioning of
the maximum cyclonic curvature of the low pressure cell and the tornado-bearing
cloud, the relationship which may have sus-
tained the storm over the longest continu-
ous path in tornado history.

Sufficiently detailed tornado-observer
reports and surface weather reports in and
near the tornado in the Illinois and Indi-
ana areas facilitated the preparation of a
model of the tornado-storm as it appeared
at the surface during middle and late
stages (figure 24). The detailed rainfall
reports, as to amounts and duration, de-
termined the storm system’s width and ap-
proximate instantaneous isohyetal positions.
The forward speed data and rain duration
showed the depth of the storm cell, and the
observed sequence of weather events gave the

Figure 24. Model of tornado-
storm at surface
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Table 6. Average Tornado Characteristics and Those of the Tri-State Tornado

National Tri-State National rank of Tri-State
average tornado tornado values

Path length (miles)
Path width (yards)
Forward speed (mph)
Duration (hours)
Number of deaths

16
400
40

0.4
1+

219 Longest continuous on record
1320 No evaluation
62 Third fastest on record

3.5 Longest on record on ground
695 Greatest on record

Property losses (dollars)
(unadjusted)

92,000 16,500,OOO Third greatest (with
adjustment) on record

location of the tornado and hail area. The position of the funnel path with re-
spect to the storm’s isohyetal pattern allowed calculation of the funnel position
with respect to the width of the storm cell.

The model differs from others because of the position of the funnel at the
front and near the center of the cell. Most storm-cell tornado models and radar
observations locate the funnel along the southwest portions of the attendant
thunderstorm.

Statistical Effects. The figures derived from the Tri-State tornado (table 6)
have an enormous effect on the national and state tornado climatological statistics
which are considered to be based on reliable data collected since 1915. The proper
interpretation of this one tornado’s statistics raises several questions in the al-
ready problem-filled area of tornado climatology.

On a national scale the 695 deaths from the Tri-State tornado represent almost
8 percent of all tornado deaths registered since 1915. The occurrence of a single
tornado caused Linehan (1957) to include southern Illinois in his area of prime
tornado death threat.

Illinois has a higher tornado-death total than any other state and ranks sec-
ond in property loss. Of the 1033 people killed in Illinois by tornadoes since
1915, 606 were killed by the Tri-State tornado. Thus, a single hour out of
447,000 hours in the 1916-1969 period experienced enough deaths to make Illinois
more than 40 years later still rank as the state with most tornado deaths. The
Illinois damage produced by the Tri-State tornado represents 23 percent of the
total unadjusted national losses in the 1916-1965 period. Again, a single tornado
is a major reason for the high national position the state achieves in property
damages. It is worthy of mention that another long-path Illinois tornado in 1917
produced 101 deaths and $2.5 million in losses, showing the extreme concentration
of state losses during the early portion of this century.

In the 1916-1969 period Illinois has had 293 tornado days, and one of these,
or 0.34 percent, produced 59 percent of the deaths and 23 percent of the property
damages. The effect of this one storm on national and state tornado statistics
reveals the 'skewness' caused by only one such sample in current climatological
data.
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