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I N the  Coastal P la in  from Virginia  t o  Pennsylvania, snow- 
storms heavy enough to damage t r e e s  a r e  unusual. Weath- - 

e r  Bureau records fo r  the general area show t h a t  heavy snow- 
fa l l - -8  t o  25 inches i n  a s ing le  storm--occurs a t  an average 
frequency of about once i n  7 years.  

The winter of 1957-58 was an exception. Three major 
storms occurred. A t  the B e l t s v i l l e  Experimental Forest i n  
eas t -centra l  Maryland, a f a l l  of 10 inches was recorded i n  
ea r ly  December, another 18 inches i n  mid-February, and an- 
o ther  8 t o  10 inches i n  l a t e  March. 

Each of these storms resul ted  i n  some bending, up- 
rooting, and breaking of t r e e s .  The March snowstorm did the  
most damage because the  snow had an extremely high water 
content: i t  had an estimated weight of 35 pounds per cubic 
foot .  Heavy accumulations of snow damaged shrubs, wires, 
u t i l i t y  poles, and fo res t  s tands over a wide area.  

The e f f e c t s  of the snowstorms during t h i s  exceptional 
winter were observed. and evaluated a t  the  B e l t s v i l l e  Experi- 
mental Forest f o r  both softwood and hardwood species.  Of a l l  
the nat ive  t rees ,  Virginia pine appeared t o  be the most sus- 
cep t ib le  t o  in ju ry ;  so deta i led  examinations were l imi ted  to  
t h i s  species.  

The snow injury  to  Virginia  pine was found t o  be re- 
l a t ed  c losely  t o  t r e e  s i z e  and stand density.  



Small Trees 
In ju ry  t o  p ine  seedl ings  and small sapl ings-- those 3 

t o  6 years  old--appeared t o  be s e r i o u s  a t  f i r s t .  Large 
numbers of t he se  t r e e s  were near ly  p r o s t r a t e  a f t e r ,  each 
heavy snow ( f i g .  1 ) .  Even by t h e  time growth s t a r t e d  i n  t h e  
sp r ing  very few of t he se  t r e e s  were normally e r e c t  ( f i g .  2 ) .  
I t  seemed l i k e l y  t h a t  permanent stem sweep o r  crook, wi th  
t h e  accompanying formation of compression wood, might r e s u l t  
during t h e  growing season. 

The r a t e  and amount of recovery among these  small 
t r e e s  was observed dur ing  t h e  1958 growing season. Measure- 
ments of t o t a l  he ight  and dev ia t i on  from t h e  v e r t i c a l  were 
taken a t  30-day i n t e r v a l s  from Apr i l  4 t o  October 4 ( f i g .  3 ) .  

By t h e  end of t he  growing season, near ly  a l l  of t h e  
snow-bent s eed l ings  had re turned  t o  a near-normal pos i t i on .  
Most recovery occurred i n  t h e  f i r s t  2 months of  t h e  growing 
season.  

Figure 1.--This heavy snowfall has bent t o  the ground 
hundreds of 3-year-old Virginia pine seedlings. The 
poletimber stand of Virginia pine i n  the background is  
undamaged. 



Figure 2.--After snow-melt i n  A p r i l ,  most of the seed- 
l i ng  pines prostrated by the snow looked l i k e  t h i s .  

Some seedl ings  s t i l l  showed moderate crook t h a t  may 
be permanent ( f i g .  4 ) .  However, such d i s t o r t i o n  w i l l  be 
near  t h e  base o f  t h e  t r e e ;  and, as t he  stem expands, t he se  
crooks probably w i l l  diminish. 

Thus, snow i n j u r y  t o  t r e e s  of  t h i s  s i z e  was minor 
and was mostly of  a t r a n s i e n t  nature.  



Figure 3. --Growth and recovery from snow-bending was ob- 
served monthly during the growing season. Deviation from 
normal vert ical  stem position was measured from a fixed 
reference point . 

Saplings 
Dense sapling-size stands 6 t o  15 years old, 10 t c  25 

f e e t  t a l l ,  and with t r e e s  2 t o  3 inches i n  diameter, were 
severely damaged. Heavily stocked Virginia  pine stands of 
t h i s  s i z e  o f t en  contain thousands of stems per acre.  

I n  such stands the  crowns and branches a re  so  in te r -  
meshed t h a t  they a r e  nearly impermeable t o  a heavy wet snow. 
The slender trunks have l i t t l e  r e s i s t ance  t o  bending. So 
when enough snow weight accumulates i n  the  canopy, not one 
but hundreds of small t r e e s  go down i n  patches o r  rows. 

On the  Experimental Forest, patches up t o  4 acre  i n  
s i z e  were pros t ra ted .  This type of damage i s  not unusual. 
Reporting on g laze  damage t o  yellow pines i n  North Carolina 



Figure 4.--By September, most o f  the snow-bent seedl ings  
had regained a nearly erect  posit ion.  This is the same 
seedl ing shown i n  Fig. 2 and Fig.  3. Lower branches 
were pruned prior t o  taking picture. 



Figure 5. --Dense sapling stands were badly damaged by 
the heavy snowfalls. Patches of Virginia pine a s  large 
a s  1/4 acre were completely ruined. 

and Virginia,  Downs s t a t e d  t h a t  severe  bending and uproot- 
ing was common i n  dense sap l ing  s tands .  

Af t e r  t h e  snow melted, t h e  snow-felled sap l ings  on 
t h e  B e l t s v i l l e  Fores t  remained p r o s t r a t e  o r  badly bowed 
( f i g .  5 ) .  When t h i s  occurs, t he  roothold becomes weakened 
and even p a r t i a l l y  e r e c t  t r e e s  o f t e n  become vic t ims  of  t h e  
next  heavy snow, wind, o r  r a i n .  

Basal sweep i s  a de fec t  t h a t  is common i n  l a r g e r  V i r -  
g i n i a  p ines .  This  defec t  may be due t o  such snow damage i n  
t h e  e a r l y  l i f e  of t he  t r e e .  

'bwns,  Albert A. Minimizing g laze  damage i n  pine. U. S. Forest Serv. &- 
palachian Forest F q t .  Sta. Tech. Note IS .  5 pp. 1943. 
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Larger Trees 
Trees of  small  pulpwood size--5 inches  d.b . h.--and 

l a r g e r  w e r e  r e s i s t a n t  t o  snow in ju ry .  Aside from an occa- 
s i o n a l  t r e e  t h a t  w a s  uprooted o r  root-sprung, damage was 
l i m i t e d  t o  minor t op  and branch breakage. La t e r  on, re -  
s u l t i n g  " f lags"  of brown needles  were q u i t e  evident  i n  t h e  
s tands ;  otherwise,  i n j u r y  was deemed inconsequent ia l .  What 
damage t h e r e  was occurred r ega rd l e s s  of  whether t h e  t r e e s  
were open-grown o r  not .  

Discussion 
Snowstorms severe  enough t o  damage f o r e s t  s t ands  

occur a t  a  frequency of about once i n  7 years  i n  t h e  Coas ta l  
P l a i n  from V i r g i n i a  t o  Pennsylvania. I n  t h e  win ter  of 1957- 
58 snowstorms caused r a t h e r  ex t ens ive  damage t o  V i rg in i a  
p ine  i n  t h i s  a rea .  Wet, c l ing ing ,  heavy snow was e s p e c i a l l y  
damaging. Small seedl ings  recovered, and l a r g e r  s t ands  were 
only s l i g h t l y  hurt ;  bu t  s ap l ing  s t ands  were s eve re ly  damaged. 

Ce r t a in  s t and  t rea tments  may be  of some b e n e f i t  i n  
reducing such damage. The age a t  which snow damage appears 
t o  be most s e r ious  happens t o  co inc ide  wi th  t h e  age t h a t  i s  
thought t o  be b e s t  f o r  th inning  V i r g i n i a  p ine .  Opening up 
the  canopy by th inning  might l ead  t o  more s tu rdy  stems and 
reduce snow in t e r cep t ion ,  and thus  reduce t h e  hazard. On 
t h e  o t h e r  hand, lessening  of mutual support  by th inning  a 
t i g h t  s t and  might induce an undes i r ab l e  e f f e c t .  

L i t t l e  information is  a v a i l a b l e  on t h i s  po in t .  Rush- 
more2 found t h a t  damage from i c e  storms i n  southern Maryland 
w a s  about t h e  same f o r  V i r g i n i a  p ine  i n  th inned  s t ands  a s  i n  
unthinned s tands .  But Slocum and ~ i l l e r , ~  r epo r t i ng  on 
g l aze  damage i n  North Carol ina,  say t h a t  thinned p l o t s  i n  a  
24-year-old s t and  were completely destroyed by i c e  while  an 
unthinned check p l o t  was undamaged. 

Fur ther  s tudy is  needed t o  f i n d  forest-management 
p r a c t i c e s  t h a t  w i l l  minimize i n j u r y  and l o s s  from snow. 

%ushmore, F r a n c i s  M. Thinning V i r g i n i a  p ine  s t a n d s  i n  Maryland--a ten-year  
experience.  Ulpublished manuscript ,  Northeast .  Fores t  Expt. Sta. 38 pp. 1949. 
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