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All INVESTIGATION OF THE 1953 BLOIDOWN IN ITASCA STATE PARK 

Il'l'RODUC'l'ION 

Itasca State Par~ comprising about 32,.000 acres,.. is locat.M in 

northern Minnesota. · . .Lake Itasca, source ot the Jlississippi R:i~r,": is 

perhaps the most prominent feature within the park. · The Uni"Versity or 

lti.nnesota Forestry and Biological Station is located on this lake and uses 

the entire park as a field laboratory for students in .forestry and other 

biological sciences. 

On Jla.7 10, 1953 a severe windstorm passed through Itasca State Park. 

During the summer ·rollcndng,. it ,Jr.aS discovered that the storm t~lled about . ,, ~-

~ • "\ I 

fifteen acres of a pole-eized spruce-bal.aam fir stand located along the 11e t - . 
. . 

side of Lake Itasca. Upon learning or the damage- it was decided to investigate . . ~ " 

the area to determine the nature and extent ot the blowdolln. Thia investi­

gation -tm.s caITied out during September or 1951 by- the Uni veni ty or Jlilmesota 
,• L- ' ',· 

School or Forestry. 

Wit.Mn the park itsel.t the windstorm travelled just orr the shore 

along the wat side or Lake Itasca. This part of Itasca State Park is 

characterised by swampy areas separated by low ridges. Little damage 

occurred in the low swampy area. llost of the destruction was conf'ined to 

the low ridges. 

A well stocked pole-sised stand or sixty-;year-old spruce-balsam 11a& 

lo~t.ed aD the area hardest hit b7 the st<>~· . ~odB, .pr.1.marlly . pape~ 
.. -· 

birch, comprlsed a little DDre than !orty percent or the . total number or 

[.~:~~ trees in the stand. . Balaam fir, white spruce. and i)aper birch were the 
,•_, 

treea predominating with±a the blowdolm itseU'. The roll.owing tree species 

were found on the four permanent plots established in or near the blOlldom area: 
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Abies balsamea balsam fir 

Picea glauea white spruce 

Pillus strobus white pine 

Pi.nus resinosa red pine 

Betula papyrif era paper birch 

tJl.Jma americana american elm 

Fra:d.nus __ nigra black ·ash 

Acer rubrum red maple· 

Throughout this repc>rt these species are ref erred to by the common 

names given above. 

LITERATURE REVIEW 

Jluch has . been llrltten about the effect of wind upon th& fo~st, but 
~ 

little about the effect or ir:1nds of extremely high velocity such as oecuri:-ed 

in Itasca in 19.53. Jfost llrlters agree that the amount or damage from winds 

ot hurricane velocity cannot}?e predicted or pre-nmted. Some or the obser­

vations on the errects of' hlgh velocity winds are. summari.Sed below. 

· · · - Barler (1) · states that s:Peeies c0inl>oaition and form of' stand~ not 
.. 

aa important in determining the amotmt ot damage resulting from. a hurricane 

as are aspect and exposure. The investigation carried out. in Itasca State 

Park in 19.53 corroborates this statement. 

In disC'OSsing hurricane dall@.ge in the Bartl.ett Experimental Foreat troa . . ~ ... . 

the 1938 hurricane, Jensen (8) states that tb.9 amount of' damage was elearl7 

re!'.lected by- differences .in exposure. He also mentions that rain which bad 

fallen: two days betore the hurricane bad soaked the soil and had wakened the 

tree anchorage. 



~ 
··i 
I 

.; 

. ' .. -3-

The magnitllde or destruction caused by some storms ia brought out by" 

Clapp (4) in discussing the New England hurricane of 1938. Shortly after 

that storm of September 21, 1938, a preliminary estimate placed the amunt 

of timber destroyed at about three billion board !eet.. . ·Clapp summarized . , y ,, 

. . .. . . '. ... .. - . - . ;... . . \.(' . . ' . > :.·~. 

-
the three ma.in problem arising .from the atorm as beine; protection., salvage, 

and rehabilitation. · .From: his mvestigatlon of the hmic&ne .. damage of 1938. . ?'-
.;.. .. . . . 

; .. ~, • .. i • .. ,,. ... ·: .. • .. - : 6. ' ... • • : :. ... .. .. .,, .. It . 

Clapp was led .to· believe that . the Pr.tmarT °'f~ctors· iJi the~.destruction 1rro.t. ~· ,~ ·_ :~·-.. ,. 
·· ' " •. ·- · •• . ;; . ..,.;.., · - ".¥ .. .. : \'"' _. . ·. -~ . ~ . _..;,..; .. -• ..... il -~r ;,;. 4"f,_, ...... 

b::r the sto~ wre not species,. composition; or .form. of the stand, .. but aspect . 

and exposure. 

The area covered by a storm may vary coDSidarably. Harmon (6) states 
. . . 

that the Hew England hurricane of 1938 mpt over to~ :million acres. . . . . . 

!he area. damaged by the storm in Itasca Park amounted ~ fifteen acres. 

· ll though a storm may cowr . a wide area it may cause otily loca11 sed . ~ge. · ... :;~.--? t · 
'foum::r and Korstian (9) state that -trees· grolfing··!>n -ridge tops are .,. 

especially liable to sU"CClillb to windfall, particularily . if a _ windston occurs . · 

-
-

... 

during : the wet nu.on when the soil is wet and loo_se. _ . . ... : . _ · 
'I ... ""•;.. 

. . 
· Behre (2), in a stlldy er a 1916 windstorm in the Adirondacks, round 

" ' ..... ,. ..:. ~:.. \... ... .... • .., ....... Jt.... ..... ':': ~i· .. 1·· ... ;. _.; .• • ... .i~. ~.,.., ... _.;. . '', .:..·v:;:~:_jl'!· .~--. ~ :·.-~ ~- .;.:!,.. .. ;_:'i .. · -~ ..... -. r+. 

that balsam fir suffered the greatest damage irregardless of .the previous 

cutting history of the stand. He attributed this to the shallow root system 

and decay of bal..sam fir. 

Hawle7 and Stickel (7) state that hardwoods _are less smceptible to 

windfal1 ~are ~onil"ers,, ·especia11y 1'hen they have no leaves!' They co~lude . 

that irrespective of the treatment or composition of stands or any age, damage 

by tornadoes and violent windstorms can never be prevented. this is the aame 
~ .. 

conclusion expressed or implied by" the other authors mntioned abow. 
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PURPOSE OF THE INVESTIGATION 

The original purpose of this study lfaS to determine the nature and 

extent of the damage in Itasca State Park resulting from the windst.orm. of 

lfa.7 10, 1953. .After an examination of the damaged area it Tc1S decided to 

extend the original purpose in order to initiate a study of regeneratiou 

trends on this type-of blowdown area. 

Permaneut plots 1rere established and the initial observations nre made 

as the first step in studying the trend of forest regeneration within the 

blowdown area. The study was confined to a sixty-year-old pole-eised 

spruce-balsam stand located on a series of lolf ridges within Itasca State Park. 

11ETHOD OF INVF.STIGATIOH 

Preliminary Examination 

. A brief' preliminary survey of the blolfdown area was made- on September 8~ 

19,3. A more comprehensive examination 1'aS made a week later on September 15. 

The latter examination located the extent of the damaged area and determined 

. the tjpe or damage resulting from the storm. From notes made on .these and 

later SurveJ'S-, the blcmdown area 1'3.S later delineated on aerial photographs 

in the office. From these photographs the blowdown ll'3.8 outlined on a large 

base DBP of Itasca Park and the area 1laS determined by- planimeter. The 

approximate area or the blowdown as determined by this method 11aS found to 

be fifteen acres. Figure 1 is the map of the blowdown fro• which the area 

was obtained. 

Location of Plots 

As a result of these two preliminary surveys it was decided to eatabliJlb. 

,:-~r~; 
_,. .t'our permanent plots, three inside and o:oe outside the blowdown area. It 

-.as felt that this n.s an opportunity to follow the process of natural 
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0 
64' 

Jrai/ _,,.. --
0 
6~ 

- -

0 

75 

0 
73 

0 

7f 

Sc~le: 4 inches - 1 mile . 

T~e area outlined in red indicates the approximate extent of the blowdovm area. 
Small circles e.nd numbers indic2.te aeri al photograph centers. 

Symbol R.P. indicates reference po:L~t location. 
Numbers inside red area show plot locations. 
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regeneration on a blowd01111 area and that this could best be done through the 

use or permanent plots. 

A reference point was first established near the shore line of Lake Itasca. 

'fhis point was located about twenty teet from the lake on the side of a mod­

erately steep bank sloping directly into ·the wa:ter. A red-topped wooden 

stake about two inches square and two feet long was driven into the ground at 

this point. From the stake, a photograph (figure 2) wa8 taken facing the l!SOUth 

end of tb8 west arm or Lake Itasca as an aid in relocating the re£erence point. 

- - - - - -- ---

Figare 2 

Lake Itasca, Yest A.rm. This photograph was taken from the reference 

stake !or the blowdo1111 plots on September 16, 19S.3 at 10:00 am. It was 

tala!n at f2S with 1/25 second exposure. 

r
~ij_· 
-~."'· ..,. 
-~ 

:·. ~ 

I 

!::i:;:'1-
r~:: .. 

. '; 
. . .. .. 

. ,.,. ... ~ ..... .. . .. -. . ' . . _.;;./; .: ... 
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ITASCA BLO'NDOWN PLOTS - 1953 

SCALE: 1 inch = 2 chains. 

PfoT 4 
(che(.#<) 

The reference point is located on a bank about twenty feet from 
Lake Itasca. On the largAr map this point is designated by R.P. 

Figure J. 



From this reference point the locations of p1ots number 1 and number 4 

were established. The location of plot number 2 was established from plot 

mnnber 1 and the location of plot 3 :from number 2. Figure · 3 gh1t3 the 

bee.rings to and distances between plot locations. . . 

Circular plots were used· to gather the information desired. By using 

circUlar plots~ a simple method of locating trees on a mp of the ·plot. using 

polar coordinate graph paper could be · used. : · Circular plots al.so require , 

only one stake for accurate location and relocation. 

The plots mtr~ not laid out by the use or random selection. It was 

felt that random selection, although desirable, was not necessary in the 

establishment of a trend study such as this. Furthermore, it -.as recognized 

that to avoid locating the plot center in situations llhere extreme physical 

• dilliculties migb"t have to be overcome. to gather data {such as in the center 

o t a large pile or blolrdoll!l material)• some judgement on the part of the 

investigatt>r would be needed. _ 

'lhe general location or ea.ch plot 1la8' selected to give llhat 1la8 believed 
.· 

to be a representative sample o~ the '!:>lowdown area. The actual location of .. . , . 
the plot center was det&rm:lned by throwing an object at random into the general · 

location area or each plot. The center stake of the plot was established at 

the point where the object landed. The stake used for the center of the 

plot was the same type as that used for the reference point stake. 

Collection or the Data 

From each center stake a circular reproduction plot, 1/500 acre in area,. 

was laid out. A collilt or all tree reproduction and a tally o! each species 

by age cl.asses was made. The average height. for each species in each age 

·~~'-!\!;. 
.- · ,, class was also estimated. 

·~9 

ill brueh species found on the reproduction plot nre taJ lied by species 

and by the following height cl.asses: 0 to l foot, 1 to 3 .feet., aDi 6 !eet 



-9-

' f~-<-·:: and over. · A list of the vegetation found on the plot lfith a notation as to 

its relative abundance was also recorded. 

... . . _,. ~ ·. 

'N .... · - . 

:J 

Following this, a. 1/10 acre circular plot 1ra3 laid out using the· stake 

as the center. All trees within this plot were plotted on po~ . coordinate 

graph paper at a scale of ten feet to one inch. The distance from the 

center stake to each· tree was ?JSasured liith a steel tape to the nearest root. 
. . . 

Bearings to the tree 1"ere read from a hand compa.sS. The Diameter Breast · · .,. ... 

High (DBH) of each tree so plotted was measured with a diameter tape. ·to th& 

nearest tenth of an inch and recorded. 

ill standing trees plotted on the graph uere designated b;r a number,and 

all .tallen trees wre designated by a. letter. · Timber that had been blown 

down was plotted in a position corresponding to the original standing position 

• or the down tree. Only standing trees and trees blown down by the storm 

were p1otted on the ·· graph. · 

-On each iJ10:1 acre Plot · an estimate o£ the. gJ"Ound covered by trees. blom 

do\Ul by the storm was expressed as a percentage or the total area lrithin the 

plot. It ...a:.s felt that the estimte or the area covered by bl~ on the 
' . ·' 

plots was mt Sufficiently.large to be applied to the total. blomO'Wil area, 

so additional estimates were made. 

ho line transects totaling 13 chains (858 feet) were :measured to 

provide a larger sample or the ground covered by dolr.l trees. One transect, 

niDe cha1ns in length, was set up from plot 3 towards plot 2. A second 

transect, four chains long from plot 2 towards plot 1, was also taken. A 

bearing for each transect line "RS decided upon and a chain tape was laid 

out along this bearing. The amount or d011D timber crossed by the chain 

tape 1IClS aeasured. ill the f ollage and branches of down trees coveriJ::lg the 

ground was counted as dam tilllber. The length or the chain tape crossing 

down timber along the tran.sec·t 1la8 expressed as a percentage o.r the entire 
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length of the transect. '1'hia percentage was in turn used as a crude 

approximation of the percent of area of the entire blOlldown tJiat was covered 

by down timber. 

Soil samples 11ere taken from each plot. A sample pit was dug within 

~ 1/10 acre plot but outside of the 1/500 acre plot. Samples 1'ro11 each 

soil horison were taken. · These soils were later-anal;Ped in the laboratory 

using th~ hydronater mathod of mechanical soil analysis-. -· - :· . --~ . 

Increment borings were made in a sample of trees on each plot, the 

number of cores taken varying from plot to plot. The height and diameter 

was measm-ed for each tree that was sampled. Borings were made in balsam 

fir, white spruce. and paper birch. The cores of balsam fir and white 

spruce were later cotmted in the of.rice. Because of the difficulty of 

count.ing the annual rings of paper birch and the uncertain results obtained, 

it was deci.dect not to ·include age dete~tions of paper birch iU ' the 

investigation. The increment cores 119re taken at a stump .height of one -

foot -~ possible. ~ rot ~ present at.-at.ump .heigh~> cores ~ 

taken at breast height, hi !eet. · 
• -r~:_.f ". .....,,..· .. 

~·· . .. . ~ ~.~ • • y • • • ··-

In estimating the age of each tree bored at a one .toot height, the 
,· 

DUii.her of rdngs on the increment core (from t-b.e bark to the center). was 

counted. · From figure . l3 and from other sources it was estimated that 

balsam fir required eight years to grmr to a height or· one .foot. . For those 

trees that 'W9re bored at a.. height or 4i feet~ a figure or 18 years was used 

as the number of ,ears reqllired for bal.sam fir to grow to that height. This 

figure is at best on1y an approximation. It was obtained from the Lake 

States Forest Experiment Station as the overall average time tor baisa.m fir 

to gr-o-. to a height of 4! .ree-t. 

,,... 

,, 
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IRES.EN'!'ATION !ND ANALYSIS OF THE RESULTS 

Blowdcrrm Plot Data 

The locations of the trees within eaeh plot are shown by figures 4,. 5, 

6, and 7. On each figure,sta.nding trees are designated ~Ya green dot and 

a number. Trees that were blom down by the storm are desienated by a 

brown dot and a letter. 1'ransparent overlays for each figure give the 

species or each tree on the plot. 

The trees shown on the plot graphs are listed by plots on pages 13~ 15, 

_ l 7, and 19. The number or letter, species, and DBH of each tree on ·each 

plot are given. From these tally sheets it can · be seen that the large 

majority of the trees left standing on the plots within the blowdo-.n area 

wre paper birch. Fell' balsam fir or ether conifers remained standing after 

the storm. 

- ~ - Table I SWZURarius the data. preaented on pages 13,. 15, 17, and 19. 

number of trees tallied on each plot a.re classified by species and are 

separated on the basis or whether they are standing or down. It is interesting 

to note tbat sixty percent of all the- trees on the three plots within the 
. ;:... ~- ·-~. ~· .. -. 

blowdown area were blown dom by the storm. or the total number of trees on 

the three plots_. .rortT-five percent were balsam fir that bad been blown down~ 

J.lJaost thirty-six percent of the tota.1 trees on the plots -.ere paper birch 

ldrl.eh remained. standing. The remaining nineteen percent included standing 

balsam fir, down paper birch, and basswood, both standjng and down. 6n the 

cheek plot outside of the blowdown area (plot number four) white spruce was 

an important constituent or the stand, making up twenty-one percent o! the 

tota.1 mmber of trees on the plot • 
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ITASCA BLOWDOWN PLOT NUMBER l 
TREE TALLY 

Standing Trees Blowdown Trees 

Tree 
Number 

Species 

1 Birch 
2 Birch 
3 Birch 
4 Birch 
5 Birch 
6 · Birch .. -
7 Basswood 
8 Basswciod 
9 Birch 

10 Birch 
11 · Birch 
12 Birch 
lJ Bir.ch 
J.4 Birch ·.· 
15 Birch 
16 Birch 

, -~:~ 

.... :. 

DBH 
(inches) 

5.4 
J.5 
2.9 
5.o 
6.o 
4.6 
4.9 
6.2 
6.3 
6.o 
5.3 
4.6 
J.8 
6.4 
J.2 
6.o 

Tree 
Letter 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 

Species 

Balsam Fir 
Balsam Fir 
Bi!"Ch 
Birch 
Birch 
Basswood 
Birch 
Balsam Fir 
Balsam Fir 
Balsam Fir 
Birch 
Balsam Fir 
Balsam Fir 
Birch 
Balsam Fir 
Balsam Fir 
Ba:i..sam Fir 
Balsam Fir 

DBH 
(inches) 

8.J 
9.J 
J.9 
4.2 
J.9 

;-~ 4'.~;0 '/ -. . 
~:·~~_.]._ - ~ 

':. 7~9' 
10.·4 
10.J 
6.2 
8.3 
8.8 

-- 4.2 
2.6 
5.1 
8.7 
5.7 



...... .. -- .... 
- ••• - •J 

0 Basslfood 
~-- ... 

...... 

·-
• . - .... ~- ·~ .<· - .... 

. -'"; -,_ ..... ... 
- .. ~ 
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2 
J 
4 
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10 
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19 
20 
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ITASCA BLOWDOWN PLOT NUMBER 2 
TREE TALLY 

Standing Trees Blowdown Trees 

Species 

Birch 
Bll-ch 
Birch 
Balsam Fir 
B~rch 
-Birch 
Birch 
Birch 
Birch 
Birch 
Birch 
Basswo~d 
Basswocid 
Birch 
Birch 
B~ch 

· Birch 
. Birch · 
_sir'cll ,. 

· .;ail'.ch 

., ·.· .. 

DBI! 
linches) 

8.4 
h.h 
5.5 
3.2 
5.2 
4.9 
5.4 
6.1 
5.8 
6.2 
8.7 
4.4 
6.4 
4.8 
4.2 
6.o 
4.4 
J.7 
6.o 
5.o 

-- . 

Tree 
Letter 

A 
B 

·c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
y 
N 
0 
·p 

·.- Q ' 
.R 

Species 

Balsa.'11 Fir 
Bals.-::un Fir 
Balsam Fir 
Balsam Fir 
Balsam Fir 
Bal.sam Fir 
Balsam Fir 
Balsam Fir 
Balsam Fir 
Birch 
Balsam Fir 
Balsam Fir 
Balsam Fir 
Balsam Fir 
Balsam Fir 
Balsam Fir 

·- : · Balsam Fir 
' Birch 

DBH 
(inches) 

6.3 
8.2 
7.-8 
5.6 
6.lf - . 
8.2 
6.4 
6.1 
7.6 
7.2 
8 -~8 , _,: 

11~0-:~-,-

_9 .9 ; .. 
9.2 :.-~ ' 
7 .o ~. ' . 

10.2 . l 

9;;3 ':,_. -. 
5.8 .-. 

_- ~·:·~~ -. 
-~ - ~ ,~ 

~· -~ :-<~~ .. : 

. .. 



" . 
, ,, ..... 

...... : . ..... : 
.. ·. ·.;, 

.;;,-- .-
"--= - • 
O:~\ ·~ 

·:,.. 

·:: '": ... 

. _ .. - ·~ .. .. .. .,. 



~ 
\. ·· ·1 

' C. 
) 

2..0.J:t. 

210° 
1500 

20D° 
1600 

190° 
/JOo 

.t'.1.0t. ) 

180° 
l 70° 
190° . 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I f'U,(J 0 I I ~ .1 I I I I I I I 

1 ~age lo 
2000 

Standing Trees 
Blowdmm Tre 2 s 

30° 
340° 330° 

I I I I I I I I I 1 I I I I I I I I I I I I I I 
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ITASCA BLOiVOOWN PLOT UOMBER 3 
'l.'REE TALLY 

S~ding Trees 

Tree 
Number 

:?·.:r 

species 
; -.... : ·. . 

1 Bfrcli 
2 Blrch 
3 Birch-:. · 
4 Bfrelf; 
5 Bir.ch · 

~ :-:-~'_; ~~ft~ 
s · ·ni~h. 
9 B-ir~h 

10 Birc·h 
11 Birch 
12 Birch 
13 .Birc.11 
14 Bir-Gh 

· ~ -

DBH 
(inches) 

6.J 
s.u 
h.4 
5.9 
5.7 
5.7 
3.2 
5.2 
).0 
5.8 
6.5 
5.6 
h.9 
6.6 

Tree 
Letter 

A 
B 
c 
D 
E 
F 
G : 
H 
I 
J 
K 
L 
M 
N. 
0 
p 

Q 
R 
s 
T 
u 
v 
w 
x 
y 
z 

AA 
BB 
cc 
DD 
EE . 
FF 
GG 
IIlI 
II 
JJ 
KK 
LL 
MM 
NN 

Blowdmm Trees 

Species DBH 
(inchesl 

Balsam Fir 6.7 
Birch 4.u 
Birch s.a ·. 
Balsam Fir 2~4 
Birch 7.4 
Birch 6.5 
Balsam Fir 6.4 
Balsam Fir 6.9 
Balsam F:.r h". 7 
Birch 5.9 .. 
Birch 7_.4· 
Birch 1.2 
Balsam Fir 5.u 
Balsam Fir 5.5 
Balsam Fir B.2 
Balsa.::i Fir h;,.5 . 
Balsam Fir 5:~0 ~. 

Ba.lsam Fir 6-·-5·r .. ~·~- .. 

Balsam Fir z-.1 
Balsam Fir 4.8 
Birch J.O 
Birch 5.0 
Balsam Fir 5.0 
Balsam Fir 5;4 ' 
Balsam Fir 6~9 ._." 
Balsam Fir 7.3 
Balsam Fir 6~9 
Birch 4.1 
Balsan Fir 3.2 
Balsam Fir 6.o 
Balsam Fir 5.5 
Balsam Fir 1.0 
Balsam Fir 7.5 
Balsam Fir 4.T 
Balsam Fir 4.6 
Balsam Fir J.8 
Balsam Fir 6.o 
Balsam Fir ' J.O 
Balsam Fir s.o . 
Balsam Fir 4-:) 
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!TASCA BWliDOWN PLOT NUMBER 4 
TREE TAILY 

Standing Trees Standi~ 

Tree Species ·nBH · Tree SJE cies 
Number (inches) Number 

.... · 
" 

1 White Spruce · 13.6 51 White SJ 
2 Balsam Fir · 6.2 52 Balsam F 

3 Birch ' ' 5.1 53 Balsam J. 

4 Balsam Fir 6.6 54 Balsam f 

5 - Balsam Fir ,:"·.-: . 1.9 . 55 White Sr 
6 . Balsam Fir.>-:-. · 3.1 ·i;.. 56 Birch· . ' 

' 3.6 57 7 ': .. Balsam Fir··.· Balsam r 
8 f- ;' • Ash 6.2 < 58 Birch -
9 

..... -. Balsam Fir 4;. 7 59 Balsam r .. 
10 Birch 8.5 6o White SJ 

11 Balsam Fir 4.3 61 Balsam r 
12 Birch 9.2 62 White S 
lJ Ash J.4 63 Birch 
14 Birch 5.8 64 Balsam I 
15 · Birch 4.5 65 Birch 
16 ~,<: . White Spruce ' 10.4 .. 66. White SJ 

17 "'. ~-.... 'ffi?.i te _Spruce . 5,9 67 Birch . 
18 ~ •' B~sam Fir _ - ~· 3~5 

.. : ·. 68 Balsam I 
19 !'-· White _Spruce 4.2 69 Birch ,_ .... 
20 ,.. Balsam Fir 5.6 -- 70 Balsam ·1 

21 Balsam Fir 8.4 71 Birch 
22 White Spruce n.8 ··.,.;-

.. 
72 Birch _ I', 

23 ' .:·:.: Balsam Fir 4~6 - 73 Balsam I 
24 ~~··~>_Balsam Fir _ . ; 6.8 74 Balsam I 
25 White Spruce -' 7.1 15 Balsam' r 
26 Balsam :.Fir· _ 4.o 76 White S· 

;· -, · ·Birch ,: ·? 
.. r"' .- • ~ 

. - t 

27 8:.0 '· ·' " 11 Balsam T 

28 Balsam Fir 7.J 1e Balsa:n I 

29 Balsam Fir 5.8 79 Balsam T 

JO Birch" 3.6 eo White Si 
31 Balsam Fir 5.3 81 Balsam : 
32 . Whi_te Spruce 7.2 82 Balsa?:l 1• 

33 Balsam Fir 7.2 83 Balsam 1 

34 Balsam -Fir 7.8 84 Balsam 1 

35 Whi ~ ·Spruce lJ.4 85 White S1 
-

36 Balsam Fir 4.2 f 86 Birch 

37 . Birch 3•0 87 Balsam J 

J8 
4 Balsam Fir J.2 88 Birch 

39 Balsam Fir 3.9 89 Balsam Jo 

ho Balsam Fir 6.3 
4J. Balsam ·Fir.· 3.2 

. ..... 
h2 Bals'am ~Fir !. 3.6 
43 Balsam Fir ' 7.3 
44 White Spruce 4.o 
45 - Balsam ·Frr· -·' J.l 
46 White Spruce 3.8 
47 White Spruce J.5 
48 Birch 8.3 
49 Balsam Fir J.5 
50 Birch J.4 



--~~~-~~~--~--- ---------------------

Plot 
Number 

1 

2 

3 

Total 

Plot 

\:· : 
... 1'· 

·;, 

TABLE I 
ITASCA BLOWDOWN PLOTS 

~ ., 
t . • ~;~~--

Number ''of trees and percent of tr€J e~ ()_!!____E].s>LJ~ressed as a percentage of the total number of trees on p_±.crtJ. 
s: ''· : : :: 
i: Standin8 Trees n Blowdown Trees :i 

1: Bal~am Fir a Paper Birch : Basswood l Total :: Balsnm Fir : Paper Birch : Basswood : Total .. .. Plot 
Total 

n No.J o ... · per-a No. per- : No. per-: No. per-:z No. per-: No. per- : No. per-: No. per-:: No. 1 per-
:t tr~es cent: trees cent : trees cent: trees cent:: trees cent: trees 
ll : . : : : : . 
:: : 14 41.2%: 2 5; 9%i 16 47.1%:: 11 32.4%: 6 

'.;.1-

: : !,; • . : : : : . • . 
: I 1 2.6%: 17 L4.7%: 2 5.3%: 20 52.6%:: 16 42.1%: 2 
: t : . : : l . . . 
: : : 14 25.9%: : 14 25.9%:1 30 55.6%: ·10 
:: t . : : .. : . . .. . : . : : . .. . . . .. 1 .8%: 45 35.7%: 4 J.2%: 50 39. 7%:: 57 45.2%: 18 . . 
: : : : . . . . . . . . 

Plot Outside of Blowdown Area 

cent : trees cent: trees cent:: trees cent . : . 
17.6%: 1 2.9%: 18 . : . 
5.3%: : 18 . . . . 

18.5%: : 40 . : . 
: : 

14.3%: 1 .8%: 76 
: : 

: ' 

. . . . 
52.9%:: 34 .. .. 
47 .4%:: 38 

: : 
74.1%:: 54 

: : 
: l 

6o.J%: :126 
: s I 

100.0% 

·100.0% 

.. 100.0% 

100.0% 

, . 
N 

'? 

Number of trees and percent of trees_ on_ 2].91; H(.E!2CP!'8-!'l~eq_~!'l~~e_ntage of the total number of trees o~lot). .. . . . . . . Standing Trees 
: : .. . . Blowdown Trees 

Number ::9Ba!sam Fir : White Spruce : Paper Birch : Ash : Total :: 
: : No. per-: 
:: trees cent: 
: : . : 

4 :': 48 ' 53.9%: .. .. 

No. per-: 
trees cent: 

No. per-: No. per-: No. per-: z 
trees cent: trees cent: trees cent:: 

19 21.4%: 20 
f 

. . 
22 .5%: 2 

: : 
2,2%: 89 100.0%:: 

: n 

NONE 
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Using the data presented on pages 13, 15. 17; and 19, the basal area 

of each standi ne or domi species within each plot was computed from a basal 

area tabl.e ( J). The results are set forth in table II. 

Table I indicated that sixty percent of the total number of trees on the 

plots had. fallen as a result of the storm. This sixty percent accounted !or 

alloost seventy percent or the total basal area of the trees originally on the . . . 

plots. It is also _interesting to note that the standing paper birch,. ·wich · 

account ed for thirty-six percent of the total nm;iber of trees on the plots, 

amounted to only twenty-eight percent of the total basal area. 

Perhaps the most striking observation i!lade during the investigation was 

that whil.e seventy-one percent cf the paper birch remained standing .dter the 

storm, only two percent of the balsa.I!l. fir were still standing. Yany of the 
. . 

standing balsam fir had tops broken of! or. irere leaning badly. Figure 8 

illustrates the general appearance of a typical potion of the blom:iom a-rea 

in September 19 53, about f our months after the stA>rm. 

. .. 



1:i : 
~l ~\~.~ ~ 

~. ! . I l 

i: . .. 

n 

TABLE II 
ITASCA BLOWDOWN PLOTS 

Basal Area (In sguare fe et and e~ressed as a Eercent of the total basal area Eer Elot~ .. . . 
Standing Trees :; Blowdown Trees 

: : 
: : 

·. """\ 
... ~·- ~ ,, ~ 

Plot Plot 
Number :: ~alsam Fir 1 Paper Birch 1 Basswood : Total :: Balsam Fir : Paper Birchz Basswood 1 Total 1: Total 

:: Sq. per- : ::>q. per- 1 Sq. per- s Sq. per- :: Sq. per- : Sq. per- : Sq. per-a Sq. per- a: Sq. 
: I fto cent 1 ft. cent : ft. cent a ft. cent :1 ft. cent : ft. cent : ft. cent: ft. cent :: ft. 
:: I . l : : I . : :i . • 

1 : : . ' . : 1.90 27 .1% : .34 4.8%: 2.24 31.9%:i 3.86 55.1%: .82 11. 7%: .09 1.3%: 4.77 68,1%:: 7.01 
: : I . : n I : : :i . 

2 it .05 .5% ': 2.94 31.0% : .29 3:1%1 3~28 34.6%:: 5.73 60.4%: .47 5.0%: I 6.20 65.4%:: 9.48 
u I I . s: . : : : : • . 

3 : : : 2.24 25.1% : : 2.24 25.1%~: 4.94 55.3%: 1.75 19.6%: : 6.6~ 74.9%:1 8.93 
It I : I : : . : : : : . 
:a I : I a I f • : t . 

Total :i .o5 .2% I 7.08 27 ,8% I ,63 2.5%: 7.76 30.5%::14.53 57.2%: 3.04 11.9%1 .09 • 4%:17.66 69.5%:125.42 

Plot Outside of Blowdown Area 

Basal Area (In square feet and eJCp_r~!J~~d a!! a 2ercent of the total basal area per plot) 
:i :: 

Blowdown Trees Plot : : Standing Trees : : 
Number : : Balsam Fir a White Spruce 1 Paper Birch 1 Ash : Total : ,----------------

:: Sq. per- s Sq. per- 1 Sq. per- 1 Sq. per- a Sq. per- :: 
: : ft. cent 1 ft. cent a ft. cent 1 ft. cent : ft • . cent 11 

:t I I : : :: 

4 . :I 6.75 39.6%1 6.06 35.6% : 3.97 23.3% I ,25 1.5% 117.03 100.0%11 
:: I :: 

NONE 

per-
cent 

100.0% 

100.0% 

100.0% 

100.0% 

~ 
I'\) 

I 
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. . . 'l, 1~ ·:. ~- ... ;.. . ., . ' t• 
r::r.: . · .. 1 i .; , · ,. · ::1 r 

·----- --

.• 
'· 

Figttr.e 8 

The photograph above illustrates the general condition of the southern 

end of the Itasca blmrdown about !'olir months after the storm. '?his photo-

graph was taken on September 16,. 1953, from about 35 .:teet south o! the center 

stake or plot number i. facing west. It 113.S ta.lean a.t. 9i00 am .. at£ ll -

1/25 second exposure. 



; . . 
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Reproduction ~lots 

Using the 1/10 acre plot stake as the center, a 1/500 acre plot was 

laid out. On this plot, the r~production of all tree species found itaS 

recorded by age class intervals of one year~ '!'ha average heig.~t for each 

class within each species ltaS estimated. 

Figures 9, 101 ll, and 12 present in gl'"aphic farm the acttlal count by 
•• 1 

age classes for each .plot. P~gure 13 ehows the average height by age 

classes for balsam fir. Table m SU!!l.'tla.rizes the height data for aJ.]. other 

species found on the plots. 

A comparison of figures 9, 10, 11, and 12 shows clearly the wide v.:.riation 

beb.1een plots in age class distribution of balsam fir. The large number or 
one-- to three-)-ea...--old bla.ck ash seedlings on the check plot is also very 

prominent. .. 

For the most pa.rt. there -was little ground vegetation on the plots 

except for plot number 1. There was. alnnet a complete abzence or brush 
. -

species ldthin the bl.olrdown area.. J. stir.mlary o:f the vegetation and brush 

found on the plots is giYen on page 31. 
:·,,, 

The relatiYe abundance ..as indicated for each species by the Me of 

the terms abundant, mderately abUBda.nt, and sparse. The following 

classification was used: 

• i;.-· •. 

O - 10 percent or the plot ground area covered. 

mderately 
abundant 10 - 50 percent of the plot ground area coTitred. 

abundant So - 100 percent or the plot ground area covered. 

· 1.'hese terms were assigned according to the percent of ground within each 

plot covered by the species of vegetation under consideration. 
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TABLE III 

Average Tree Seedling Heights On Blowdown Plots 

Plot Number .. Age Class . . 
and S~cies :: 1 2 3 4 5 6 7 R 9 .. . . 

Height in inches Plot 1 .. . . 
Balsam fir : : 2 3 4 5 6 7 15 

·lfhi te spruce · : : 
American elm .. 8 . . . . 

Plot 2 .. . . . . 
Balsam fir .. 3 5 6 6 17 . . 
White pine .. 7 . . 
Paper birch .. 11 . . 
American elm ... 10 . . 
Black ash : : 9 10 

: : 
Plot 3 .. . . 

Balsam fir .. 2 3 4 5 6 8 11 . . 
White spruce .. 6 . . 
White pine : : 5 9 
Red Eine : : 6 .. . . 

Plot 4 : : 
Balsam fir .. 1 2 3 4 . . 
American elm : : 3 
Black ash .. 3 4 6 . . 
Red ma:ele : : 3 

Four Plot Average 

Species .. . Age Class . . .. 1 2 3 4 5 6 7 8 9 . . 
: : Height in inches 

Balsam fir .. 1 2 3 4 5 6 8 14 15 . . 
White spruce : : 6 
White pine .. 5 9 . . 
Red pine .. 6 . . 
American elm .. 3 9 . . 
Black ash .. 3 4 6 9 10 . . 
Paper birch .. 11 . . 
Red ma.:ele .. 3 . . 

10 11 

12 
. -

·-

10 11 

12 

/ 
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1 {. Vegetation present on the 1/500 acre reproduction plots. 

Plot Ntnnber 1. 

Plot Jfumber 2. 

Aster :macrophyllus 
Fragaria sp. . 
Ara1ia mldicaul.iB 

Fragaria gp. 
· Aater macrophylllJS 

abundant. 
- mode-rately abundant 

sparse 

-· •. -:i: .· ' . . ~·Galillln sp:· .: . . . ' . -
· Aralia Jmdicaul:i.8 - ,:;; 

abundant 
moderately abundant 
~8' - .· .. -~ -

Plot Humber 3. 

Plot Number 4.. 

- , 

sparse 
grasses - eparse 
Pteris aqm 11 na - sparse 

Aster ma.crophyllus - sparso 
Convolvulus sepium - sparse 
Galium sp. - sparse 

.Aralia nndicaulis sparse 
Aster macrophyllus sparse 
CaulophylllDl 

tha11etroides sparse 
CollTOl.vu1ua sepimll - ·.sparse 
Fragaria sp. sparse 
Gallus sp. - sparse 
grasses sparse 
lfa1anthemml canadense- sparse 
Thalictrwn dioiCUJI - · sparse 
;.. ... . · .... 

Brush species pr!Sent on 1/500 acre reproduction plots. 

Plot Humber 1. 
Jlubus strigos.us 

• 0 

Plot. Jfumber 2. 
Rubus strigoaus 

a • 

Plot Humber 3. 
Rubus strigosus 

Plot Naber 4. 

!llDll.ber of stems. 
ll , 

2 

2 
l 

1 

· Bo brash Oil thia plot. 

Height class. 
o - 1 teet 
1 - 3 feet 

O - 1 feet 
1 - 3 feet 

0 - 1 reet 
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Estimation or Area Covered by Down Timber. 

The percent of the area of each plot covered with down timber n8 

estimated and recorded. Almost all or the down trees 119re still green 

and the _ ground oovered by the !oliage _of the f'allent-rees 1'&S included in 

this percentage. Less than ten pereent of' plot 1, from twenty to thirty 

percent of plot 2, and about ten percent ·or plot 3 was covered by down timber. 

BecaDSe it was felt that a larger sample of the alll)unt 0£ ground cowl-ed 

by,plomiam was needed,. two add:ttiooal transects 1rere run.. Out or, .. a t.otal 

length or 858 feet, it llaS found that 317 feet or the transects was covered 

by blowdomt. This was 36.9 percent of the total transect length.. This 

percentage was used as an estimate of the total amount of the blowdollll area 

actually covered by dolm tir::.ber. 

·Photographic !Urcord. 

Photographs of the center or each plot were taken as an aid in relocating . 

the plot centers in the future. !bese photographs are figures 14~ 1.5, 16, 

and 17.. The ~tion from which each picture was taken and the photographic 

details are given with each illustration. All of the photographs 111.ustrating 

this report 1'8re taken lfith a 4 x 5 Crown Graphic on K'odak Pan-X film. They 

nre. processed by the university photo lab. 
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Tb.is photograph was taken about fifteen teat southeut 

of the plot center stake on September 18, 1953 at 9il5 am. 

without fiash at n6 - l/LO se<:ond exposure. 

- ... ...- .... 

It was ta.ken 
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J 

Figure 15 

Plot number 2 - This photograph was taken about twenty feet north of' 

the plot center stake on September 18, 1953 at 9:45' am. 

!lash at. n.6 - 1/5 second exposure. 

It was taken with 
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Figure l.6 

Plot nuinber 3 - This photograph was t.aken about twenty feet southwes't 

of _the plot center stake~ on September 18,. 1953 at 11:00 am. 

with flash at fll - 1/25 second exposure. 

It was taken 
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figure 17 

Plot numi::ler L. - !his photograph was taken about fifteen feet north o~ 

the p1ot ~nter stake on September 18* 1953 at 10:00 am. Taken nth flash 

at n1 - 1 second exposure. 
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Soil Analysis. 

Soil analyses of the A horizons of each plot were made and the 

following results were obtained. 

Plot number 1 -

Plot number 2 -

Plot number 3 

Plot number 4 

17.6 percent silt and clay content. 
-

19.6 percent silt and clay content. 

28.4 percent silt and clay content. 

37,,7 percent silt and clay content. 

As a result of this analysis the following approximate textural classes 

were given to the soils from the A horizons of the plots (5). 

Plot number 1 - loamy sand. 

Plot nWllber 2 - loamy sand. 

Plot number 3 - sandy- loam. 

Plot Dll.Blber 4 sandy loam. 

These textural classes co,ncide closely "!Vi.th those given to these soils 

in the iield. Depths of the .1.
0

, .A.
1

, A
2 

(where definitely present), B,, and C 

hor:i.zcns are given in graph:ie !orrn b7 figures 18, 19, 20, and 21.. 

Age-height-diameter Relationships. 

The diameter, height and age data obtained on the four plots is presented 

in Table IV. It was from this data that ..an approximate mean age of sixty 

years tor the stand was computed. .. 
Using the data in Table IV~ the dia.mt!tter of balsam fir was plotted o.Yer 

age (!i~ 22). From this figure it can be seen that throughout. the range 
of tree. diameters sampled there i:s little variation in age. 

Because of the heterogeneolJS com.position or the blowdown,. no attempt 

, -~ ":J was made to estimate the volume o! timber blolm down by the storm • 
.. . :...).:. 
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nBIB IV 

Diameter - Height - AS! Data From Permanent Plots 

BATS!)( l'IR 

Increment cores taken at one root height. · 

'free Plot DBH Height . Annual. rings Years to grow 
Number ?lumber (inches) (.feet) counted on to height o~ 

core. {AR) om root. (Y) 

-s 2 · 0.;. 7.8 • 38 47 . -. 8 
1 2 .. 8.9 46 ~ - 8 

13 1 6.6 hl 51 8 
14 1 1.a 48 16 8 
15 l J.7 28 31 8 
31 4 1.0 48 54 8 
34 4 5.4 h4 54 8 
35 4 1.a 5h 51 8 

Increment cores taken at 4i foot height. 

2 2 . 9~ 38 so 18 
6 2 1.5 35 49 18 

13 · l 6.6 .41 · 43 .. 18 
17 1 9.h . hh. 51 - 18 
25 3 ' h.l 27 50 18 
28 3 5.1 la . 48 18 

IHll!S Sl'l.UCE , 
• .. '· .. " •::' .. '. 

Inerenmt cores taken at one foot heig!!t. 

26 3 7.2 38 54 8 
30 4 7.1 52 53 8 
32 4 6.1 52 51 8 
36 4 13.3 71 S1 8 

Age 

~ARt Y2 

55 
64 

;-

59 
53 
h5 
62 
62 
65 

.,.;. 68 _ 
. 67 

61 
69 
68 
66 

62 
61 
65 
65 
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C-eneral Observations. 

Almost all of the uprooted balsam fir were found to have rotted roots. 

Uprooting appeared to have been the major cause or the blowdo1'f!l da~ge. 

Jlany ·balsam fir had been broken off instend or having been uprooted. All 

of the broken trees examined were found to have butt. rot. The trees so 

broken off lmre completely dead and in many· casas the needles had dropped off • 

. or the nineteen balsam fir ?<>red for increment cores., eleven had rotten 

centers at a one foot stump height. All of these except one were sound at 

breast height. 

Most .fallen balsa1n fir still had one or :nore roots left. in t~•e soil. At 

the tima of the exan:ination,. !"our mnths after the storm, it was noticed that 

many of the tips of demi balsam fir had bent upward. Apparently many d01i!l 

_trees were still alive and growing. 

T'.ae .f'allen paper birch still retained green leaves at the time of the 

investigation. M:>st,. if not a.11~. ot the paper birch still had one or more 

roots in the soil. .Apparently these roots were sufficient to sustain growth 

int~ ·tree .. 
• • ·-.~~~~- • • • - • • • .. ~ - : . i • • ... :-... ., 

'Undo·~ :~y :na.ny factors are resp0nsible for a greatel" percent of balsam 

fir than of hardwoods having been bl.own down in the storm. Balsam fir on 

the sit<? of .the blowdollil had a shallow, rotted root system. The root system 

of paper birch on the otl:~er handJ appeared to be mre sct:nd. It is reasonably 

certain that at the ti.=Je of the storm on May 10, the paper birch in the area 

were not in full leaf. I! this were the case,. the birch offered much less 

resistance to the 7dnd than the balsam fir, and. thus sustained less damage. 

'l'b.is my be a partial explanation of the difference in the degree of damage 

to balsam .fir as compared to paper birch. 
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The north end of the blowdown area contained a ama.11 area of aspen 

blowdollil. No plots were established in this area because of its limited 

extent as compared to the rest of -the blo11down area. 

Great difficulty was expet?-enoed in movL"1g about in the blowd.own area. 

·Many groups of .fallen trees were al.I!lost impenetrable, having been p5.led to a 

height-of from fifteen to twenty feet in some instances. 'the down trees 

were _not laji.ng · in any 6ne ··direction but appeared to have- fallen in a randoa .. 

pattern. 

Insact damge in most of tbe dc1m timber was proceding at a rapid rate. 

The chewing scwid ma.de by the insects could be plainly heard ·.vhen standing 

in the blowdo~'Il . nr~a. Long,. stringy piles of sawdust were to be f ou.nd under 

almost every down log. 

Most-~ of the storm damage occ~ed on ·the ridge tops along the lake. In 

many instances low areas between ridges were untouched by the windstorm, 

although adjo~ng rid.:,~ tops were heavily da!naged. It was . because of this 

fact> that the four permanent plots were set up on the top or side of ridges 

within the blowdown area rather than in the . few low places in whieh damage 

occurred. 
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SUIOIARY 

On lla.y 10, 1953, a severe windstorm passed through Itasca State Park 

in northern llinnesota. '?his storm blell' down about ri!teen acres or ai:rly­

,8ar-old, pole-eized spruce-balsam fir forest. During September or 1953 

an investigation was carried out to determine the nature and ertent or the 

d&mage resulting f'rom the storm. 

Four permanen-t plots were set up in the hope that continued observatiom 

in the .future would indicate the possible trend of regeneration on this blOll'­

down area. The location of all the standing and down timber on four 1/10 

acre plots was recorded. The amunt of reproduction classitied by species 

and age classes was measured on four lf'OO acre plots. Soil samples from 

each plot were taken and later anal;yHd.. Photographs of each plot and or 

the general~ were made. 

Perhaps the most interesting obsenation arising out or this survey -waa 
I . 

that mnety-eight percent or the conifers {primarily balsam fir) on the plots 

were. blown down, 'Whlle only tanty-eight i>ereent or the hardwoods on the 

plots ·were blown do-.n. . 

lo attempt was made to determine the volume ot fallen timber on tbe area. 

It was estimated that approximately thirty-seven percent of the ground 

Y.l.tbin the blOlldown area was covered by fallen timber. Little vegetation 

and almost m brush was round on the permanent pl.ots. 

Insect damage was proceding at a rapid rate. llu.ch of the fallen timber 

had already sustained insect attacka four months after t he storm. 

Undoubtedly the nr:>St i:mportant· accomplishant or this investigation 

was the initiation, through the establishment or per!1!lment plots, of a trend 

6~-,1 study or regeneration on a bl.~wn area. It is hoped that the plots 
... ··~-.; 

established can be renmasured in 1955 and at suitable intervals 1n the years 

!ollowing. 
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Photographs taken by Aller+ L. Lundgren at Itasca State Park 

Photo Number. 

1 Lynn Saddle Trail. Plot E. - Red Pine - Balsam fir understory. 
Balsam fir cut out. (Exposed for Plus X film by mistake) 
September 16, 1953, 7:15 an. l32 - li sec. 

2. Same as above but with correct exposure. 
(:fil!lm spoiled.) 

fJ2 - 2~ seconds. 

3. Red Pine stand. Lynn saddle trail~ Balsam fir understory. 
Sept. 16, 1953, 7:30 am. fl6 - 14 second. 

4. Lake Itasca- west arm. 
on bank abov~ l~~eshore. 
f25 - 1/25 secondi. 

Taken from blowdown reference stake 
Sept. 16, 1953, 10:00 am. 

5. Itasca Blowdown. Taken l chain south of plot number 1 - looking 
west. Sept. 18, 1953 9:00 am. fll - 1/25 sec. 

6. Plot number 1, Taken from 15 ft. SE of Plot stake. Sept. 18, 1953. 
9:15 am. Clear day. fl6 - 1/10 sec. 

7. Plot number 2, taken from about 20 ft. north of plot stake. 
With flash. fl6 - 1/5 sec. Sept 18, 1953 9:45 am. 

8. Plot number 4. Taken from about 15 ft. north of t~e plot stake. 
Sept .. 18, 1953, 10 :00 am. flil. - 1 sec. 

9. Plot number 4. Taken from · l5 ft. north of plot stake. Sept. 18,1953 
10:00 am. fll - 1 sec. with flash. 

10. Plot number 3. Taken about 20 ft. SW of plot stake. Sept. 18, 1953. 
11:00 am. fll - 1/25 sec. with flash. 

All of the above pictures were t~On on Pan-X film with the School' s 
4 x 5 camera. They were developed by the photo lab on the Ag Campus. 
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