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HOBBING, 50c

Mail Tour Orders— 
We Pay Postage

MALLORY
“Cruvenette” 

Moisture Proof

FIELD HATS  
$6.00

Repellant Vests
Light and Rainproof

Cruiser Back 
(Sleeveless) $2.65

Test with Sleeves $3.15 
(Cruiser Back)
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D R . J . W . SE V E R Y

F O R  his fair dealing, his generous 
enthusiasm, his sincerity, and his helpful inter­
est in our profession, we, the members of the 
Forestry Club of the State University of Mon­
tana, dedicate this issue of the Forestry Kaimin 
to Dr. J. W. Severy, Professor of Botany.
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Does Fire Protection in Ponderosa P ine1 Pay?
B y  I. V . A n d e r s o n ,  Associate Forester 

N orthern Roc/(y M ountain  Forest and Range E xperim en t Station

Ponderosa pine is no doubt the m ost im portan t comm ercial p ine west 
ol the G reat Plains. Its geographic com m ercial range extends over a tre ­
m endous area. It is the principal tim ber tree of the Black H ills region of 
South D akota, the lum bering  centers o f w estern M ontana, south central 
British C olum bia, O regon and  W ash ing ton  east of the Cascade M ountains, 
California, A rizona and  N ew  Mexico. T h e  total volum e of ponderosa pine 
contained w ith in  its com m ercial range is estim ated at 251 billion board 
feet: a trem endous volum e of tim ber w hen  com pared w ith  the volum e of 
California sugar pine and Idaho  w h ite  pine, its only tw o w estern com ­
petitors in. pine lum ber m arkets.

W hen the 19 billion board feet o f virg in  Idaho  w hite pine and  the 36 
billion board feet of virgin C alifo rn ia  sugar pine are gone, there w ill still 
he an enorm ous supply of ponderosa pine. Just how long this supply of 
tim ber w ill last is difficult to pred ict, because of the various factors effect­
ing the rate of cu tting  w hich constitutes the greatest d ra in . D u rin g  the 
past ten years the annual cut o f ponderosa pine has averaged 2,655,441,000 
hoard feet. T h is, of course, includes only th a t volum e being m anufactu red  
into lum ber. Insects, disease, and the elem ents (w in d , etc.) are also im ­
portant agencies th a t m ust no t be overlooked in the annual harvest of 
ponderosa pine tim ber. H ow ever, the norm al losses from  these agencies 
are relatively un im portan t w hen com pared to fire, the agency th a t in  a 
sense has been chiefly instrum ental in the developm ent of the com position 
and character of our virgin ponderosa pine stands as we find them  today.

Fires th roughout the past tw o or th ree centuries have resulted in stands 
ranging from seedlings to 600-year-old veterans. A t regular intervals fires 
have destroyed and dam aged the young  g row th  of the stand leaving only 
the most hardy as survivors, m any of w hich carry the scars of their strug ­
gle for existence th roughou t their lifetim e. A t first though t, the loss to the 
lum berm an from  fire seems negligible. U sually no t m ore th an  5 %  of the 
merchantable ponderosa pine trees are killed o u trigh t by a single fire, and 
rarely as high as 15% , depend ing  upon the severity of the fire season and 
the am ount of underbrush , advance g row th , and associate species present 
in the stand. In fact, these losses have som etim es appeared so trifling th a t 
the desirability of fire protection has been questioned. If the actual num ber 
of m erchantable trees killed o u trig h t by the fire was a true  m easure of the 
damage, fire protection m igh t be om itted  if placed on a strictly economic 
basis. H ow ever, it is not. Q uality  depreciation in the wood of the fire- 
scarred tree is a m ore serious loss.

A study recently m ade in the ponderosa pine stands of western M ontana 
indicated that six trees out of tw enty-six per acre show ed visible signs of 
fire dam age principally in the form  of fire scar. Based on lum ber prices 
prevailing in 1928, these trees each suffered an average loss of $1.81 in 
lum ber selling value. T he  average selling value loss per acre w ould then

(1) Form erly called w estern  yellow  p in e.
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be 6  X $1.81, or  $10.86. C h art 1 show s how  th is loss varies for the d ifferent 
s iz e d  p o n d e r o s a  pine trees. As w ould  be expected, the loss in  value from  
lire in c r e a s e s  w ith  a n  increase in  tree size. T h is  is no t a theoretical loss, 
b u t a m e a s u r e a b le  loss caused by recu rring  fires d u rin g  the past century
or so.

C h art 2 of th is article show s an excellent exam ple of the effect of re­
cu rring  fires on o ld-grow th  trees. D u rin g  its lifetim e of 490 years, this 
tree w ithstood th e  ravages of not less th an  fou r fires, and  a t the tim e of 
logging it w as still alive a lthough  in poor vigor. N atu ra lly  th e  b u tt log 
of the tree sustained the greatest dam age from  th e  fires. A n analysis of 
the yield of lum ber produced from  the four logs ob ta ined  from  th is tree 
follows:

PER CENT LUMBER YIELD BY GRADES
Log 1 &2 3 Shop & Common

Position Select Shop Inch Shop 1 &2 3 4 5
B utt 16 0 3 0 12 44 25

2 59 0 1 0 40 0 0
3 13 13 9 0 26 39 0
T 0 0 0 0 10 90 0

T h e  sm all am o u n t of select in  the b u tt log, as ind ica ted  by the above 
figures, is no d oub t entirely  due  to  the fire scar. T h e  yield of select for 
the b u tt cut w as only 16%  com pared to  59%  for th e  second log in  the 
tree. I t has been ascertained for sound overm atu re  trees th a t the b u tt cut 
is consistently equa l and  usually better in  quality  th an  the second or th ird  
logs in the tree. A n exam ination  of the lum ber produced  from  logs 3 and  
4, w hich  respectively produced 39%  and  9 0 %  of n u m b er 4 com m on lum ­
ber, show ed considerable ro t. T h is  cond ition  is q u ite  com m on in  trees 
tha t are badly fire scarred and  can no doub t be ind irectly  a ttribu ted  to  the 
fire dam age.

A  com putation  of the selling value of th e  lum ber produced from  this 
tree also show s the b u tt log to  have a lum ber value (g reen  chain  grade 
based on 1928 average  prices) o f $6.21, com pared  to $16.73 fo r the second 
log. T h u s  the ne t loss to  th e  b u tt log fro m  fire scar w as $10.52, o r the 
lum ber p roduced  from  th e  b u tt cu t w as w o rth  $20.70 per th ousand  lu m ­
ber tally com pared to  $41.82 for th e  second cu t —  a sta rtlin g  loss for w hich 
the fire scar w as directly  responsible. Such a log as th is can  n o t be profit­
ably converted in to  lum ber u nder even norm al m a rk e t conditions. C on­
sequently it  should  be culled o u t in  th e  w oods. T h is  tree should  have been 
long-butted a t 8 feet above the s tu m p  cu t a n d  tw o 16-foot logs u tilized  
above th a t po in t. T h e  first log w ould  have th en  yielded as good a grade 
of lum ber as th e  second log  actually  d id , w h ile  th e  nex t log w ould  have 
also produced a good yield o f select. T h u s  the  n u m b er 5 com m on lum ber 
could have been entirely  e lim inated , as well as m ore th a n  half of the yield 
of num ber 4 com m on.

A nother com parison of sound an d  of fire-scarred b u tt logs based on eco­
nomic logging studies follow s. I t show s clearly the loss from  fire dam age.
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U pper— S ix  ponderosa p in e trees ou t o f  tw en ty -s ix  per acre show  visib le  s ig n s  o f  
fire dam age. L ow er— L on g-b u ttin g  o f  p onderosa p in e  should be practiced  in such  
cases as th is. N o te  th e m ass p itch  sh o w in g  on  top  o f  th e stum p.
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Values in this case w ere also com puted  from  1928 average an n u a l prices.

BUTT LOGS 17" DIAMETER SMALL END
Per Cent Per Cent Selling Selling

of Volume of Value Value Value
Taper Lost Lost Per Log Per M

Sound 3 _ — $8.94 $49.70
F ir e  Dam. 3 2 1 35 5.81 32.25
Sound 5 — — 7.98 43.80
F ire  Dam . 5 25 2 2 6.23 34.60
Sound 6 — — 7.65 42.50
F ire  Dam . 6 40 47 4.08 22.65
Sound 7 — — 6.39 35.50
F ire Dam . 7 7 28 4.60 25.55

T h e  logs used in the foregoing  com parison w ere from  trees 20, 22, 23 
and 24 inches in  d iam eter at breast he igh t, respectively. T h e  sound logs 
w ere selected from  trees in  th e  stand  at ran d o m , w ith  no effort to  pick 
ou t trees of unusual quality . Even though  th e  loss in  volum e of the fire- 
dam aged  bu tts  ranged  from  7 %  to 4 0 % , the value loss w as far greater 
and  m ore consistent. I t ranged  from  28%  to 4 7 % , w h ich  represented  a 
loss in dollars and  cents rang ing  from  $9.20 per M  to $19.85 per M. T he  
log th a t lost only 7 %  in volum e depreciated 2 8 %  in value, o r the value 
loss w as four tim es as g reat as the volum e loss.

T h e  m illing  of th is class of logs has been com m on practice for m any 
years and  no doub t was justified from  a conservation  standpo in t. It does, 
how ever, result in  a surp lus of the poorer grades of lum ber, nam ely, 4 and 
5 com m on. T h is  surplus is fu r th e r supp lem ented  by an  add itiona l am ount 
of these grades th a t are norm ally  developed from  the hea rt of h igher grade 
logs as well as the top  logs o f the tree. C onsequen tly  th e  lum beryard  be­
comes choked  w ith  these non-profitable g rades w h ich  have reduced the 
operator’s average conversion value substantially . As a relief m easure, jud i­
cious long-bu tting  should  be practiced. It is safe to  say th a t any ponderosa 
pine tree should  be long-butted  if one-half o r m ore of th e  tree b u tt has 
been b u rn ed  aw ay. Subsequent defects —  such as w orm  holes, m ass pitch, 
and ro t developing from  the fire-scar w ound  are also just as im portan t 
factors as the  fire scar itself in  de te rm in ing  th e  necessity of long-butting . 
In some cases, even w here less than  half of the b u tt has been destroyed 
by fire, these defects w ill develop to such an  ex ten t as to  necessitate long- 
bu tting . T h u s  it is ev ident th a t no set of h a rd  and  fast ru les can be laid 
dow n as a gu id e  for long-butting . It does, how ever, seem en tire ly  feasible 
to tra in  the average woods sawyer of the In lan d  E m p ire  to  the intelligent 
application of long-butting .

1 he im portance and  seriousness of fire loss over a long period can best 
be illustrated  by com puting  the loss sustained by a g iven logg ing  un it. T he

am as oggm g u n it of the F lathead  Ind ian  R eservation  in w estern M on­
tana contains approxim ately  120,000,000 feet o f ponderosa p ine w ith in  a 
logical protection  u n it of 23,000 acres. T h e  tim ber, how ever, is contained 
on about only tw o-th irds of this area, or 16,000 acres. T h is  is a typical pine 
stand tor th is region, so it is assum ed th a t deprecia tion  from  fires during  
the past century  o r so has been identical w ith  th e  average. If this is true,
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the total fire depreciation of th is 120,000,000 logging chance d u rin g  the 
past century or so has been $10.86 per acre, or $173,760.00 for the en tire  
stand of tim ber. T h is  depreciation figure is, of course, based upon the 
actual m erchantable tim ber area of 16,000 acres.

Studies of rate of g row th  of ponderosa pine, after the virg in  stand has 
been properly cut over leaving the young th rifty  trees for a fu ture crop, 
indicate that, w ith  adequate fire protection, it w ill take 120 years to pro-

(C ontinued on page 61)

t, B-j*
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B lack ta il D eer F ig h tin g

Some Factors Influencing the Supply o f  Big G am e Animals 
In  th e  N o rth ern  Rocky M ountain  R egion*

By  W . M. R u s h  
G am e Specialist, Region 1, JJ. S. Forest Service

W ith o u t fear of controversy, I th in k , I can say th a t ag ricu ltu re  and  stock- 
raising are the principal factors w hich have lim ited  th e  d is tribu tion  of big 
gam e m ain ly  to the m oun ta inous, forested areas of th is  region. L um ber­
ing, m in in g  and  o ther industries have had  som e effect w h ich , how ever, 
is small com pared to the o ther two.

I also w ill m ake  ano ther statem ent, w hich  fo r th e  sake of brevity, 1 
shall not a ttem pt to prove at this tim e. T h e  gam e an im als of th is region 
are now  using the m oun ta inous, forested areas, no t from  choice, bu t from 
necessity, there being no o ther range available to  them . T h is  statem ent 
is subject to considerable controversy as som e n a tu ra lists  con tend  that 
the m oun ta ins have alw ays been fu ll of w ild  life. T h e re  is som e evidence 
of th is contention  in  the journals of the early  exp lorer bu t it is not by 
any m eans conclusive. R easoning from  th e  ecological s tan d p o in t alone, 
it does no t seem logical th a t th e  gam e an im als w o u ld  endeavor to sus­
tain  them selves th ro u g h o u t the severe w in ters in several feet of snow 
w hen they could easily have traveled to low er elevations w here forage 
was easy to secure. 1 hen too, the early explorers w ere som ew hat prone 
to term  the “ foothills” type of country  “m o u n ta in o u s ,” w h ich  m ay account 
in  some degree for the abundance of gam e they  record as being  in  the 
m ountains.

T he  present w in ter range, roughly defined , w as the n a tu ra l o r original 
sum m er range of the gam e anim als; th is gam e now  grazes d u rin g  the 
sum m er a t still h igher altitudes. T h is  factor of increased altitude  over 
natural conditions w ith  the resu ltan t increased snow  d ep th  is an im portant 
one. 1 hese an im als have been forced to  ad ap t them selves to securing 
food in  snow  from  one to  three feet in d ep th . E lk  readily  paw  through  

snow > it is not too badly c rusted , to  the grass underneath , 
l u e t eer and  m o u n ta in  sheep w ill paw  th ro u g h  ten  or tw elve inches 
of snow. B uffalo w ill no t paw  a t all b u t w ilk p u s h  th ro u g h  a foot of 
loose snow  w ith  the ir noses in search of grass. T h e  lack  of the paw ing 
habit in  buffalo  defin itely  places them  in th e  category  of p lains anim als.
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Buffalo w ould surely perish in  th e  m o u n ta in s if they w ere no t artificially  
fed. Perhaps this paw ing  hab it has e ither been acquired  by deer an d  
elk or else greater developed since the gam e has been confined to their 
present range w here snow  is such an  im p o rtan t factor in  lim iting  th e ir 
food supply.

C oncentration of the anim als in  the fall m onths is first to the areas 
of lighter snow fall, and  as the snow  becomes deeper, th e  concentration  
is to m ore lim ited  areas. T h e  deeper th e  snow  the  less an  an im al can 
uncover by paw ing, and  the an im al has less and  less choice of food plants 
to eat, un til finally it  is eating  every vestige of p lan t life it uncovers. 
T he anim al also tu rn s to the shrubs and  trees above the snow  and  con­
sumes all of these it can reach. U n d er the w orst conditions of snow fall 
and food supply, the anim al succum bs to starvation. U n d e r  less severe 
conditions, the anim al is greatly w eakened  and  un fit to nourish  its young. 
G razing  of dom estic stock over the gam e area, of course, takes the best 
of the forage and  greatly  lessens th e  gam e an im al’s “chances to pu ll 
th rough” the w inter.

W e assume th a t if a w ild an im al has an  abundance of food to  select 
from , it will eat only th e  plants best suited to its physical nourishm ent. 
M any plants are unpalatable to all ru m in an ts  because of one or m ore of 
several reasons, such as: T he  presence o f excessive tannic  o r o ther acids, 
toxic alkalines or o ther harm ful or unnecessary chemical com pounds, the 
presence of thorns, tough  bark , w oody fibers and barbed aw ns. Such 
plants cause a serious d isturbance to the an im al’s digestive system if eaten 
in any bu t very small am ounts. W e  have found  deer an d  elk  w ith  a 
very severe inflam m ation  of the en tire  digestive trac t from  eating  the  
coarse woody parts of brow se p lants. T h e n  too, th e  nourishable elem ents 
in such plants are small.

A n ideal forage p lan t is one th a t is easily m asticated and  digested, con­
tains a large percentage of protein  fo r m uscle bu ild ing , soluble m ineral 
salts for bone and an tler g row th , an d  m in im al am oun t of non-assim ilative 
m ineral salts. T h is type of p lan t w ou ld  naturally  be selected by an  
anim al if it w ere available.

Experience w ith  dom estic ru m in an ts  g raz in g  in  the m ountainous areas 
of this region has show n th a t com m on salt m ust be fed to  these anim als 
in order to get the best results in  an im al g row th  d u rin g  th e  season. T he  
subject of the physiological necessity o f salt to  a g raz ing  anim al is som e­
w hat controversial, bu t Eckles in D airy Cattle and Mil!{ Production  (1924, 
M acM illan), gives the follow ing reason for th e  need of and  craving for 
salt by herbivorous anim als: L arge  am oun ts o f potassium  are consum ed 
w ith  the p lant food. W hile  in the  body the potassium  com bines w ith  
sodium chloride and the resu lting  com pounds are excreted from  the body 
through the kidneys. T h is  leaves th e  body short o f the am oun t of sodium  
chloride needed and results in  the w ell-know n craving for salt. E m acia­
tion, low vitality, rough  coats and  even death  result from  prolonged 
periods of insufficient salt.

I have seen no th ing  in th e  lite ra tu re  to  indicate th a t sodium  bicarbonate 
will take the place of sodium  chloride in com bining w ith  potassium  in  
a grazing  an im al’s body, bu t it is well know n th a t elk w ill travel long
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distances to “elk licks,” the w aters from  w hich , o u r analyses show , carry 
about ninety tim es as m uch  soda as salt. As these “ licks” are com paratively 
few over large areas of the m oun ta inous regions, I th in k  it is safe to  say 
that lack of salt (o r possibly soda) is an im p o rtan t factor in o u r gam e 
anim al problem .

E xterm ination  of p redatory  anim als has been sough t over large areas 
in this region to protect both  dom estic and  gam e an im als , and  these 
cam paigns have been very successful w ith  such species as g rizz ly  bears, 
m oun tain  lions and  wolves. T h e  coyote’s in telligence and  adaptability  
to changed conditions have saved it from  being  anyw here  near the point 
of ex term ination . P redators are necessary to  gam e an im als in several 
ways. T hey  kill and  devour w eakened and  diseased an im als , thus acting 
as a check on disease. P redators keep range-destroy ing  rodents in  check, 
and they keep gam e anim als alert and  speedy so th a t they are no t such easy 
prey for hum ans.

P redators are de trim en ta l to the gam e supply  w hen  they  kill excessive 
num bers of healthy indiv iduals, w hich  m akes som e sort of control neces­
sary. T hey  also act as hosts to som e of the parasites w h ich  infest gam e 
anim als.

T h e  use of poisons has been successful in k illin g  coyotes and  th is m ethod 
in the hands of carefu l, experienced m en w o rk in g  u n d er proper restrictions 
cannot be condem ned . H ow ever, the  poison m ethod  is easily abused and 
has resulted in som e serious unbalances in  o u r w ild  life. Im proper 
hand ling  of poison has resulted, in some cases, no t only in greatly  reduc-

U p p er le f t— Y ou n s: bull elk , J u n e  10. U pp er r ig h t  M ature b u ll elk  L ow er le f t—  
W h iteta .l doe and faw n . L ow er r igh t- M ule deer. October
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ing the num ber of coyotes, bu t in local exterm ination  of m arten , badgers, 
weasels, owls, haw ks and  o ther carnivores whose staple diet is mice, 
gophers, g round  squirrels, and o ther rodents. R em oving th is check on 
the range-destroying rodents allows them  to increase enorm ously in n u m ­
bers and creates a serious drain  on the g raz in g  herd ’s food supply. Also 
the exterm ination of bears, wolves, lions and  coyotes removes a check on 
the deer fam ily s increase and allows them  to increase to num bers above 
the carrying capacity of the range, thus again  tend ing  to com plicate the 
deer food-supply problem  and  favors th e  spread of disease th rough  con­
centration. T h u s it seems th a t the carnivora are essential to the w ell­
being of both classes o f anim als they prey upon.

Gam e anim als are subject to m ineral deficiency diseases very m uch the 
same as cattle and  sheep. These are due to a lack of sodium  and  phos­
phorus in the food supply, w hich results in softened and  deform ed bones.

T he ingestion of large quan tities o f course, woody brow se or of such 
material as pine needles, does no t fu rn ish  a sufficiency of protein and 
fats, w hich results in em aciation, loss o f vitality, and o ther com plications. 
In  addition, it sets up  an  acute in flam m ation  in the digestive tract.

For an illustration of the m anner in w hich  gam e anim als suffer from  
parasites, the deer lung  w orm  will be cited. T h is  lives in the lungs of the 
deer and deposits its ova in the bronchial tubes, w here they are carried 
to the throat and swallowed, thus passing th rough  the digestive tract and 
to the ground w ith  the deer’s excrem ent. Passing th rough  several m olts, 
the ovum develops into a m ig ran t larvae w hich travels up  grass stems 
and encysts. A deer eating  this grass w ith  the infective larvae becomes 
infected in the lungs w ith  the m atu re  w orm . L igh t infections are com ­
paratively harm less, w hile heavy infestations are fatal. M any of the para­
sites w hich infest gam e anim als have a som ew hat sim ilar life cycle.

O n our gam e ranges w here the gam e anim als concentrate, we have a 
concentration of ova from  parasites, a concentration  of infective larvae 
encysted on the forage plants, an  approxim ately  100 per cent u tilization  
of the forage and a very heavy reinfestation  of the deer after each 
concentration.

T he same general story holds good for the bacterial diseases, such as 
foot rot, lum py jaw , calf d iph theria , streptococci infections, and  some other 
diseases.

Recently a new  disease has been discovered in  the moose of M innesota, 
in w hich the com m on wood tick acts as a carrier. T h is  disease also is 
favored where moose are concentrated in  yards.

Pneum onia in deer and  m oun ta in  sheep has caused serious losses. In 
deer the pneum onia is caused by bacteria. U ndernourishm en t, exposure to 
severe w eather and heavy parasitization  predisposes the anim al to  the 
attack. In sheep there are tw o types, in one of w hich scab m ites denude 
the dorsal regions of the sheep of hair, thu s rem oving the needed protec­
tion from extreme cold. In  the o ther type, lungw orm  larvae invade the 
air cells of the lungs causing the verm inous type of pneum onia. Both of 
these types of pneum onia are favored by heavy concentration on the w in ter 
ranges.

(C ontinued on page 65)
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Seen-Area M app ing
By  C . B. S u t l i f f  

U nited  States Forest Service

T he selection of po in ts to  serve as detection 
positions of the  fire-control o rgan iza tions in 
the early days of R egion O ne, and  even 
th ro u g h  m ore recent years, w as, as a rule, 

accom plished by com paratively sim ple m ethods. T h e  g rea ter task  in  those 
days was tha t of securing sufficient finances w ith  w hich  to m an  the position 
after selection. Such factors as peaks w ith  g rea t a ltitude , sharp , barren 
tops, g rea t visible distances therefrom , w ith in  heavy lig h tn in g  zones, etc., 
w ere given considerable w eight in m ak in g  final decisions. F inal inspection 
for approval w as usually m ade by the supervisor or h is assistant, accom­
panied  by the d istric t ranger. O ften  th is tr ip  w as m ade  in m id w in te r on 
snowshoes. M app ing  of visible area w as seldom  done; usually  a cursory 
check of the foregoing factors constitu ted  the basis fo r selection w ithout 
fu rth er com parison or “w eigh ing  u p ” against o ther ad jacen t peaks.

T oday , fire-control o rgan iza tion  placem ent p lan n in g  takes on  an alto­
gether d ifferent aspect. W ith  appropriations greatly  increased over those 
of past years, fire-control o rgan izations are rapidly  reach ing  a point where 
fu rther intensity  cannot be safely justfied by acceptable re tu rn s in  the form 
of fu rther reduced dam ages un til com prehensive analyses and  organization  
placem ent and  transporta tion  plans, based upon  estim ated  po ten tia l values, 
presuppression and  suppression costs, have been com pleted  and  allowable 
dam ages determ ined . U ndoubted ly  these p lans an d  analyses w ill substan­
tiate fu rth er intensity  of fire-control forces upon  som e of the m ore valuable 
forested areas. It is just as probable th a t o ther low  value areas w ill prove 
to be overm anned  at present.

F ire-control o rgan iza tion  p lacem ent and  tran sp o rta tio n  p lann ing  were 
undertaken  in  earnest by th e  Forest Service of R egion O ne in  1931 and 
1932.

T he  first and  m ost im p o rtan t factor, greatly  in fluencing  the degree of 
success of any fire-control o rgan iza tion , is th e  detec tion  system . T o  effect-
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a thorough analysis of this phase of fire-control w ork , m aps show ing the 
exact area visible from  each potential lookou t poin t or patrol route w ith in  
the un it to be analyzed m ust be available. T h e  w ork of ob ta in ing  these 
maps for Region O ne was begun in M ay, 1932, by a corps of specially 
trained and equipped m en know n as seen-area m appers. T h e  large m a­
jority of m en selected for this w ork  w ere experienced in w oodsm anship, 
lookout and firem an duties and  had dem onstra ted  their skill as such by 
previous em ploym ent and  by hav ing  a tten d ed  a special tra in in g  course. 
Forest school students com prised the m ajo rity  of the m appers.

T ra in ing  camps w ere held a t M issoula for the benefit of forest school 
students and  on several of the w estern  forests w here th e  w ork  w as to  be 
done. Each cam p was from  tw o to th ree  days du ra tion  and  the average 
attendance was from  six to eigh t trainees (except Missoula w here a greater 
num ber attended) and  the instructors, consisting  of a representative from  
the Regional Office engineering  staff, and  the m en  in  charge of the w ork  
upon the u n it w here held. T h e  trainees w ere provided w ith  com plete ou t­
fits and taken to a lookout po in t w here they w ere g iven intensive instruc­
tions, individual attention  and tra in in g , and  th e ir ability thoroughly  checked 
th roughout the course, each trainee g o in g  th ro u g h  the entire procedure of 
m apping one position. U pon com pletion  of a cam p each trainee was care­
fully rated and in this m anner the personnel of the 1932 season was chosen. 
T o those selected was issued a book of detailed  instructions for reference 
throughout the season.

T he m apping equ ipm en t of each m apper consisted of a specially m ade 
packsack contain ing  the follow ing articles and  w eighed about 32 pounds: 
O ne A rm y sketching board , 1 6 x 1 6  inches, and  tripod  (collapsib le); 1 
compass and  pocket m ap  (also for fire d u ty ) ;  1 abney level; 1 alidade; 
1 16 x 16-inch m ap folio; 6 2-inch B ulldog clips; 1 profile chart; 1 belt axe; 
1 pair tree clim bers; 1 safety belt; 1 tim b er scribe; 1 6-inch scale; 1 p ro­
tractor; 1 pair field glasses; 1 p a ir am ber goggles. Besides the regular

T ypical S een -A rea  M apper’s  Country
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equ ipm ent m en tioned , a supply of m aps and  trac ing  paper cu t to 16 inches 
square, data  record  form s, profile paper, sandpaper, needles, erasers, pen­
cils, correction m ap , no te  paper, d iary  an d  instructions w ere necessary. 
T h e  add ition  of a few  personal necessities and  oftim es a k apok  bed and  a 
few rations, m ade  th e  ou tfit a  nice pack of som e 40 to  60 pounds.

F rom  the tra in in g  cam p each m apper w as tak en  to his a llo tted  area and 
a lineup  of the points and  territory  to be w orked  w as provided , his outfit 
checked, m aps and  o ther needs supplied and  th e  actual seen-area m apping 
begun.

A  synopsis of a seen-area m apper’s instructions, allow able erro r and  of 
the rou tine follow ed in  m ap p in g  a position is w orthy  o f m en tion .

L ocating  th e  p o in t to  be m apped  is the first step an d  is accom plished 
by the th ree-po in t m ethod  using  trac ing  paper over one-half inch  m ap 
upon sketch ing  board  w ith  alidade and  extra h a rd , fine-point pencil. Loca­
tion m ust be as nearly  correct as is possible to a tta in , u sing  the m ost 
accurately located points visible for alidade shots.

A fter d e te rm in in g  location the actual m ap p in g  is done. A ll m app ing  is 
done upon  the best one-half inch per m ile m ap  available. T h e  m apper 
m ust keep his sketch ing  board  in  proper o rien ta tio n  at all tim es, m ust use 
alidade constantly , m u s t use profile chart as o ften  as p ractical w here suit­
able topographic  m ap  is provided, m ust show  all area seen from  m ain  point 
in  solid color an d  th a t from  patrol vantages in  hachure , ch an g in g  angle of 
hachures for each patro l if m ore than  one p o in t is m ap p ed  on the same 
sheet. A ll visible and  b lind  areas are m apped  to  a d istance o f fifteen miles 
defin ing as sm all an area from  the su rro u n d in g  as is possible u n d er condi­
tions existing at the tim e, usually to  200 acres n ear fifteen-m ile lim it and 
decreasing to a 50-acre m in im u m  for nearby areas.

F o r the purpose of ob ta in ing  un ifo rm  accuracy in  the  seen-area m aps 
and  to  provide a basis for check m app ing , tw o  percen tage figures were 
adopted as m ax im um s for acceptable precision —  ten  per cen t w here in ­
accurate m aps had  to be used as the base an d  five per cen t w here fairly 
accurate d ra inage  or topographic  m aps w ere available. I t  w as fo u n d  during  
the course of this season’s w ork  th a t the average m apper had no difficulty 
in  keep ing  well below the acceptable m ax im u m , in  fact, m uch  greater 
accuracy w as atta ined  than  had  been an tic ipated , since th e  w ork  was new 
w ith  no precision standards available. T h e  season’s check m app ing  dis­
closes the fact th a t it is possible for the average m apper to  m ap  w ith in  one 
and  one-half per cent error on  a good m ap  base and  w ith in  a m axim um  
of three per cent on all classes of forest m aps; th a t is, w estern  forest maps 
w here the w ork  is being  carried on.

F ield  glasses w ere indispensible to the m apper; likew ise, am ber goggles 
for certain  occasions. M uch of th e  d is tan t m ap p in g  w as done entirely 
dependent upon the glasses for detail such as in tersections of seen and blind 
areas, pockets and  low  ridges. M apping  w as alw ays done in  the  direction 
w here visibility was best, usually away from  the sun.

Occasionally, in  the low er country , the tree c lim bers an d  safety belt came 
into  play. T im bered  peaks had to  be m apped  from  tree  tops w here open 
spaces w ere insufficient to provide adequate  vision. H e re  the m appers were 

(C ontinued on p age 63)
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A G lim pse at the  Investigative P rogram  
O f  the Forestry School

By  F a y  G . C l a r k  
Professor o f Forest M anagem ent, School o f Forestry

D ue to lack of fu n d s  for the purchase of eq u ip m en t and  heavy teach­
ing loads carried  by the faculty, the School of Forestry  has never been in 
a position to carry on a g rea t deal of research or investigative w ork . T h is 
year, w ith  seven m en registered for g radua te  w ork  and  a stim ulus am ong 
the underg radua te  studen ts for w ork  in Forest P rob lem s courses, help has 
been m ade available for m u ch  needed w ork  in  Forest M anagem ent, E n ­
g ineering, P roducts, G raz in g , M ensuration  and  P atho logy . A  sm all allot­
m ent of funds enabled the school to purchase th e  m ost essential supplies 
and equ ipm en t and  to cover the cost of tran sp o rta tio n  and  overhead in 
the field.

T h e  im petus to the present p rogram  w as started  last June w hen  the 
author, on his ow n in itiative, donated  a considerable po rtion  of his tim e 
to help ing the Forest Service conduct an  econom ic logg ing  study on the 
O hio M atch com pany 's operation  in  Idaho , an d  la ter som e assistance was 
extended on the sam e type of study in yellow  p in e  on  th e  operations of 
the A naconda C opper M in ing  com pany a t G reen o u g h  a n d  B onner, M on­
tana. T h e  F orest School’s co-operation in th is w o rk  is a ten tative prom ise 
to publish the  resu lts of the study w hen  they have been com pleted  by the 
Forest Service.

T he  School of Forestry  w as exceedingly fo rtu n a te  in  be ing  able to take 
advantage of the offer of the R .F .C . to fu rn ish  labor fo r any  investigative 
w ork  th a t the school m ig h t w ish  to  u ndertake . A s a resu lt of th is, a th in ­
n ing  and  san ita tion  project in  a 40-year-old stand  of D oug las fir and  yel­
low p ine  w as proposed on  th e  school forest u p  P attee  canyon. A  tract of
90 acres was about equally  d iv ided in  three plots for heavy, m ed ium  and
ligh t th in n in g . T h e  spacing of the residual stand  w as 12 feet by 12 feet, 
9 feet by 9 feet an d  6 feet by 6 feet, respectively. T h e  trees to  be left 
were m arked  by small pieces of paper fastened to the b a rk  w ith  tacks. A 
great portion of th is m a rk in g  was done by upperclass s tuden ts, w ho took 
care to leave only the d om inan t, healthy trees in  th e  stand .

Trucks for tran sp o rtin g  th e  crew  w ere fu rn ish ed  by th e  F orest Service, 
together w ith  the necessary tools and  eq u ipm en t. T h e  School of Forestry 
fu rn ished  the m ain tenance of trucks and eq u ip m en t. “ Big L o u ” V ierhus 
was placed in  charge of the woods end of the operation  and  pushed the 
project th ro u g h  to  com pletion in a very creditable m anner. L ynn  T h o m p ­
son had  charge of the eq u ip m en t and  kep t th e  costs on th e  project.

This project is the largest of its k in d  th a t has been a ttem p ted  in this 
region, th e  object be ing  to determ ine:

First: T h e  best spacing for g row th  of th is  type of tim ber.
Second: T h e  relative cost of th e  various degrees of th in n in g .

T h ird :  T h e  feasibility of erad icating  m istletoe from  the stand . (T h is  
stand  w as heavily in fected .) W henever noticed, all infected 
trees w ere rem oved, to  the  ex ten t o f clear cu ttin g  small 
areas.
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Sample control plots are established on each of the three areas for the 
purpose of studying rate of g row th , relation  of increase of crow n volum e 
to the increase in volum e of the stem , and  the effect of the d isturbance of 
the stand on the mistletoe infection.

All of the m atu re  h r and cull yellow pine was rem oved from  the area 
by the residents of Missoula u nder free fuel wood perm its. W ith  the ex-

Y oung Stand o f Y ellow  P in e  and D ouglas F ir  on  T h in n in g  
P lo ts in P a ttee  C anyon , School F orest

ception of some m atu re  yellow pine, th is leaves the area covered w ith  a 
40-year-old stand of fir m ixed w ith  yellow pine o f the same age class.

This project represents a total investm ent o f nearly $4,000.
Ecological studies are to be conducted on  the area to determ ine changes 

in the soil cover and  rapidity  of na tu ra l seeding. P erm anen t m il acre 
quadrates are to be established a long  a transcrip t for this purpose.

A dditional perm anent sam ple plots w ere established in fir, larch  and  
yellow pine a year ago to  determ ine the  rate of g row th  from  th in n in g , 
the rate of m ortality  in  un th in n ed  stands, and  the effect on the residual 
stands of converting a m ixed stand of fir and  yellow pine to a pu re  stand 
of pine. In the short tim e these “conversion” plots have been established, 
the trend in behavior o f the residual p ine stand  seems to indicate th a t this 
is not good practice. T h e  trees become w eakened from  sun scald an d  are 
apparently m ore subject to  attack  from  bark  beetles. P ines m ixed in  a 
heavy stand of D ouglas fir are seem ingly escaping from  this pest. T h is  
m ight have a decided bearing on the p lan ting  of yellow pine in regions 
subject to  beetle infestations, w here a m ixed  stand of fir and  pine m ay have 
a better chance of survival than  a pu re  p lantation  of pine. H ow ever, in 
this respect it is too early to d raw  any definite conclusions from  the experi­
ments.

Can any one give us a m ethod of ob ta in ing  the crow n volum e of a tree 
in such m anner tha t eccentric g ro w th  in the crow n can be noted at the 
periods of rem easurem ent? T h a t is a problem  confron ting  us. Perhaps
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our “pin ho le” cam era of o ther days and  trac ing  clo th  m ay  be a solution: 
tracing  the ou tline of the im age together w ith  a scale an d  th en  transferring  
th a t to a m odified  volum e sheet sim ilar to  th a t of R eineke s.

W e have designed a hypsom eter for ob ta in in g  log len g th s in  economic 
selective cru ising  th a t does no t requ ire  the observer to  m easure the dis­
tance to the tree, a d is tinc t boon to  cruisers in  ro u g h  coun try  a t 3 o clock 
in  the afternoon . A ll th a t rem ains to  be done is a field check in to  the 
accuracy of the in s tru m en t before definitely recom m end ing  it. T o  accom­
pany this is a g raph ic  volum e table —  designed by M illard  E venson  giv­
ing the volum e of a tree according to  its form  q u o tien t an d  m erchantable 
length . A n exhaustive field check is also needed on th is  sim ple in strum en t 
to determ ine its lim it of erro r; also if a m erchan tab le  lo rm  qu o tien t hav­
ing a slid ing top  d iam eter (as in  the case of econom ic lo g g in g ) w ill give 
results sufficiently accurate for practical w ork  in  th e  w oods.

Does the he ig h t o f a crow n on  th e  bole of a tree affect th e  shape of the 
bole and  how  fast an d  w h en  does a tree g row ? W e  are  p lan n in g  on find­
ing  ou t the answ ers to these questions by p ru n in g  som e trees, setting 
contact points a t D . B. H . and  base o f crow n, an d  m easu rin g  the  weekly 
grow th by a dial m icrom eter.

W h en  a dense forest cover is rem oved w h a t changes tak e  place in th e  
vegetation? D o  m yco rrh iza  have any influence on  th is an d , if so, w hat? 
“C aliforn ia” G u n te rm an  is chasing  the  elusive m yco rrh iza  an d  after sev­
eral severe struggles he has succeeded in  cap tu rin g  several. W ith  these in  
captivity he hopes to determ ine  if they are the  cause of “ fail places” in the 
stand of tim ber a n d  if they have any th ing  to  do w ith  th e  establishm ent 
of the beau tifu l grassy parks in  o u r heavy stands o f tim ber.

Pathology is also hav ing  its in n in g . Jack Shields a n d  S tan  L arson , w ith  
the suggestive a id  of D rs. Severy an d  W ate rs, are try in g  to  extend the 
know ledge of th e  profession relative to  m istletoe, R a zo m o u fsk y a  (A rceu th- 
o b iu m )  douglasii, in  D ouglas fir and  its influence on  th e  q u an tita tiv e  and 
qualita tive g ro w th  o f its host —  together w ith  possible m eth o d  of control. 
In  add ition  to lea rn ing  m any of the m ysteries of m icro techn ique (o n  their 
ow n tim e ) , they have developed an  appara tus, ou t o f a lo t of odds and 
ends of ju n k ed  eq u ipm en t, to  m ake  pho tograph ic  en largem en ts of m icro­
slides. T h e  sam e appara tus can also be used  as a lan te rn  to  th row  th e  
im age on  a screen, w h en  a single w ood cell is so en la rged  th a t it can be 
m easured in term s of inches. H o w  th e  trees are  infected  an d  the factors 
favorable to th e  infection are questions th is investiga tion  hopes to  be able 
to answ er. P e rm an en t sam ple plots have been  established on  th e  school 
forest for observation , over a sufficient period of years, in o rder to  obtain 
additional da ta  on  th is forest parasite . I t is an  in te restin g  piece of investiga­
tion w hich  m ost u n fo rtuna te ly  w ill requ ire  several years of labor before 
definite conclusions, if any, can be reached.

W h at type of roofing m ateria l has the best in su la tin g  qualities?  T h is 
is a question th a t has long  vexed architects and  lu m b er dealers, as well 
as all those liv ing  in  a rigorous clim ate w ho desire to  b u ild  a w arm  habita­
tion and  cu t dow n on  th e  fuel bills. L arson , u n d e r th e  d irection  of P ro­
fessor R am skill, has decided to  find  ou t. S tan  is no t only  an  expert on 
therm ocouples th a t are astonishingly  sensitive to  m in u te  fluctuations in
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tem perature, bu t is also developing in to  a first-class carpenter and  instru ­
m ent m aker. Ever try  to m ake an  au tom atic  heat regulator? A sk Stan 
how to do it w ith  a strip  of copper cu t from  an old w ash boiler and  a 
few pieces of w ire and  discarded telephone batteries. Joe W oolfolk was 
the teacher, he in  tu rn  learning the m ysterious business from  D rs. Shallen- 
berger and L ittle of the D epartm en t o f Physics. Junk  took the place of 
expensive equ ipm ent and answ ered the purpose fully as well. T h e  m ost 
noted scientists followed the same identical p lan. Perhaps it does not pay 
to have too m uch m oney to spend on laboratory equ ipm ent.

W oolfolk and Bob Cooney are busy con tinu ing  the w ork  on seeds from  
range grasses, started by B arry P a rk , C het Jackson and  others several years 
ago. W oolfolk has designed an  appara tu s to give the fluctuating tem pera­
tures of the clear frosty n igh ts and  b rillian t hot days of the h igh land  pas­
tures of our national forests. W h ethe r he can fool the little seeds, com ing 
from these locations, and  coax them  to sprou t and  grow  in to  grass is the 
th ing he is try ing  to find ou t, together w ith  the leng th  of tim e the coaxing 
takes and  the percentage of the nu m b er th a t are fooled. T h is  all has to 
do w ith  range m anagem ent in the particu lar m atters of “deferred” g raz ing  
and when it w ill pay to practice it.

Cooney is carrying on ano ther phase of the same w ork. H ow  fast does 
grass grow  and how m uch d rough t w ill it stand? W hat effect does the 
length of the day have on its g row th?  L ike  the prophet of old he has 
made the sun stand still. By m eans of a series of various types of electric 
lamps he can m ake a day of any du ra tio n  to order. N o t being satisfied 
w ith  this m iraculous w ork he is now  try ing  to  m ake blacky su n lig h t!

T he w ork of W oolfolk and  Cooney is a continuation  of the w ork started 
several years ago in  co-operation w ith  the U n ited  States Forest Service. T he  
Forest Service furnishes the seeds, collected from  the various ranges on the 
national forests, and the School of Forestry  is carry ing ou t the testing  of 
the seed under the direction of D ean  Spaulding.

W e have not confined ourselves a ltogether to technical forestry. A1 
Spaulding has side-stepped into  the field of economics and  is busily en­
gaged in a problem of public finance on “T h e  C om parative T ren d  of T axa­
tion on R ural Property in M issoula C oun ty .” A1 is going back into the 
past for 30 years, delving th rough  m usty  records in  the county courthouse 
trying to determ ine the true  values of parcels of cultivated, g raz in g  and 
tim ber lands. H e  then  will com pare these w ith  the assessed values for 
his com parative taxation basis. T h e  object of all th is is to determ ine the 
trend of taxation in the three classes of property to  determ ine if tim ber 
lands are bearing m ore than  their proportionate  share of public expense.

All investigators m eet every o ther T uesday  afternoon w ith  the staffs of 
the D epartm ent of Botany and the School of Forestry  to discuss the prog­
ress of the w ork and receive criticism s and  suggestions from  all those pres­
ent. W e are m a \in g  progress.

Professor Cook (to  W alt Pool inspecting  split in su la to rs)— “T here  m ust 
be another box of these as these are all fem ales.”

It is a good th ing  tha t E venson’s F ord  doesn’t go w here he is looking
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T he D ouglas Fir M istletoe
B y  Jo h n  S h ie l d s , ’32, and  S t a n f o r d  L a r s o n , ’32

T he  study of m istletoe offers a large field  of investigation . Its effect 
in  stim u la ting  an  abnorm al bunch ing  o r b room ing  of b ranches on infected 
trees is a w ell-know n sigh t to anyone fam iliar w ith  w estern  tim ber. I t

m ust be borne in  m in d  th a t these very 
apparen t bunches or broom s are no t the 
p lan t of the m istletoe, b u t are branches 
of the tree abnorm ally  developed as a 
result of stim ula tion  by th e  parasite . T he 
d w arf m istletoe, gen us R a zo u m o fs \y a
( A rceu th o b iu m ) , belongs to  the fam ily
L oranthaceae, an d  d iffers radically from
the true  m istletoe, P horadendron , of the 
same fam ily, in  the shape an d  form  of 
aerial portions. W hereas species of Phor­
adendron  appear to  be re la ted  to  true
plants in  hav in g  a  w oody stem  and 
typical leaf stru c tu re , th e  aerial parts of 
species of R a z o u m o fs \y a  a re  lim ited  to 
scale covered shoots, seldom  over one and 
a half inches long. L a te ra l b ranch ing  of 
the shoot o ften  occurs. A ccording to 
W eir,3 the species o f C onifers m ost sub­
ject to  m istletoe in ju ry  in  the  N orthw est 
are w estern larch , w estern  yellow  pine, 
lodgepole p ine  and  D oug las f ir ; each of 

these trees is a ttacked  by a particu lar species of m istletoe an d , w ith  few
exceptions, each species is lim ited  to its particu lar host.

T he  w riters, a lthough  lim itin g  the scope of th e ir  w ork  to  the species 
R azoum o fshya  douglasii (E n g .)  K un tze , o ccu rring  on D ouglas fir, have 
also observed m istletoe infections on w estern larch  and  lodgepole pine, in 
the region im m ediately  su rround ing  M issoula.

Let us trace in  a general w ay the life cycle o f the parasite . T h e  ripening
seeds of the m istletoe are borne in a capsule and  tow ard  the end  of the
grow ing  season Septem ber to O ctober, the seeds are expelled w ith  con­
siderable torce.' T h is  force, som etim es supp lem ented  by favorable w ind 
m ovem ent, carries th e  seed to branches of near-by trees. T h e  seed w ith  
its m ucilag inous seedcoat sticks firm ly to w hatever object it strikes and 
so resists d is lodgem ent by snow  and  w ind. Seeds do  not germ inate  at 
once bu t seem to requ ire  a period of rest before g erm in a tio n ; also low 
w in ter tem pera tu res seem to be benficiaD  T h is  leads us to suppose, un til
r in T  W -r if r i .  ge rm i"a tion  occurs the sp rin g  fo llow ing  dissem ina-

W ith  the germ ination  of the seed and the penetra tion  of the radicle
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