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PREFACE 

THE SURVEY 

Object 

In order to obtain information as to the character and status 
of the current Plack Hills beetle epidemic on the Kaibab ~ational Forest 
and Grand Canyon Nati onal Park, a survey was made by the Bureau of ]lnl()­

mology, with the assistance of the Forest Service and Park Service~ of the 
entire Kaibab plateau between September lOth and October 13th of the past 
year. 

In addition to the above objective information Was secured on a 
number of other points such as the effect fr~ the control work of 1924 
and 1925, the percentage of trees missed in spring control spotting, in 
fall spotting, and the correlation between emergence and subsequent attack. 

IVIeth9ds 

In general the eame e.t~ating methods used in last year's survey 
were followed_ The sample half section plots, laid out last year, were 
again cruised and the trees killed in 1924 and 1925 tallied and mapped. 
Sample strips were also run thra each township and the loss of 1924 tallied. 
In this way]; it VIas possi'ble to tell whether or not the sample plots were 
representative of the surrounding territory ,and to determine whether the 
beetles had movedinto new territory. 

Since a. very thorough survey was made last year, it was not neces~ 
sary to repeat the taking of a great deal of other data', and so it was pos­
sible to cover the ,area quite adequately in a short space of time and at 
less expense_ 

Surveys made by the control crew spotters and the writer farm 
the basis for the estimates on the Gramd C~on National Park. 

Personnel 

The crew for this year consisted of F.P. Keen, Associate Ento­
mologist in charge; Alden Adams, Spotter; and Reed Orain_ compassman. The 
two assistants had previously been employed in the control work, and were 
familiar with spotting methods. 

Cost 

'l!b.e work aocomplished by the crew consisted in the check crusing 
of 4,960 acres and the running of 153 miles of additional strips_ The repre­
sented a 4-7% cruise of the entire area of 363,000 aores. The cost was as 
follows: 



Bureau of Entomology {l ma.n} 

Salary 
Subsistence 

Forest Servioe (2 men) 

Salaries 
Subsis.tence 
!J!ransportation 

Total 

'l'otal cost 
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PROJECT CONDITIONS AND FUTURE PLANS 

The general information, such as the past history of the areas, 
the location, timbered acreage, resources, insects responsible for damage, 
and extent of old losses was covered quite thoroughly in the report of 
last year by Keen and Van Biskirk. 

RECENT LOSSES 

! summary of the yes:r17 losses indicate that during the recent 
epidemic 143,000,000 board teet of timber requesting 13~ of the stand have 
been killed. These yearly losses are as follows: 

Attack of 

Table 1. 
No. trees 
killed 

191'1 to 1922 in. 
(4 yrs.) ~2,OOO 

1923 82,000 
1 6,000 

Volume 
kIlled 

Per cent of 
Stand killed 

1 • 

A preliminary estimate of the 1925 losses indicates that they will 
be approximately as follows: 

IJ!rees killed Volume killed Per cent of S'tand 

1925 (endimic) 11,000 3,000,000 

LOOATION AND S~TUS OF I:hTJ!'ESTATION 

One point which has previously been observed is the general north­
wardly progress of the beetle epidemic. Old-epidemic centers have declined 
and adjacent neVi centers farther noitth have increased. fThis occurrence was 
repeated in 1924. l'he hea.vy centers on Moqui too and Castle Ridges deolined 
very markedly but all of the territory north of Moquitch increased except 
where the control work was oonducted. Even some of the very heavily infested 
sections near M11e-and-a-Half, which were not treated, continued to increase. 
South of Moqu1tch the infestation increased along the ridges west of previously 
epidemic areas, while throughout the mixed stand and in the old epidemic oen­
ters the infestation decreased. 
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In the attacks of 1925 t.here was a heavy decline throughout 
the entire area which amounted to a reduction in the losses of' about 
80%. ~is undoubtedly was due for the most part to the operation of 
natural control factors. On treated-areas there was a further reduc­
tion due to the control work but the difference between treated and un­
treated areaS was not well marked. 

Two maps accompan,y this report which show the intensity and 
location of the infestation for 1924 and 1925- The same legend has 
been used as for the maps accompan,ying last year's report and these maps 
taken together represent in a graphic manner the progress of' the infes­
tation throughout the forest. 

Taking the unites up in more detail:-

1. Jacob Lake Uni1_ 

. As was stated in last year's report, the attacks of 1924 were 
"heavier than the peevioUB year as shown b.1 the new trees found."' The 
cruise of' the check sectiona this year show that the 1924 infestation 
practically'doubled over that of 1923. 

This area Was recommended for control and waS worked in a very 
tbrough mariner by the Forest Service in the spring of' 1925. 

In checking the area in the fall of 1925, hardly a new infested 
tree could be found on the treated area while outside only a very few 
scattered infested trees were located. 

2. Treated Area of 1924 (Murray Lake Region) 

!he northern portion of thes area simply held its own following 
the control work. Some sections even increased. The east half of Section 
15, T 38 H, R. 2 E •• increased from 110 trees in 1923 to 178 in 1924. 'I'he 
mofe heavily infested sections further south were reduced very marke41,by 
the control. Section 32 ~ 3B N, R. 2E, was reduced from 3207 trees to 
538 trees. I1he west half of section 34 of the same township from 900 trees 
to 145 trees. 

Surrounding the treated area the infestation increased throughout. 
in many cases it more than doubled. There is every reason to believe, there­
fore that all of the treated area would have increased if the work of 1924 
had not been done. 

-!Be northern portion of this area was again treated in 1925 by 
the Forest Service and cruises through two treated sections in the fall of 
1925 failed to reveal a Single well infested tree. A few trees of small 
diameter, less than 16 inches, which has been scorched by the con"trol fires 
had succambed to the fire injury and to flathead borers of Ips. The Black 
Hills beetle was conspicuous by its absence. On Section 22 just south of 
the treated area a number of trees Vlere fO~Lnd with normally heavy brood of 
the Black Hills beetle. 



3. Mile-and-a-Half 

There was a very conspiaaausly mazke4 line between the treated 
sections of 1924 and untreated sections in this vicinity. Treated areas 
had been reduced 8af, while the untreated sections adjacent to the work 
increased fully 60~. This brought about a very marked differentiation be­
tween the tre ated and untreated areas. 

However, there waS a big drop in the number of all attacks of 
1925 representing a reduction of fuliy 80%. Even so, some of the sections 
still carry an~idemic infestation, since a section carrying 4,000 trees 
would still have 800 trees on it. Therefore_ there are still aome large 
groups of new infesta'tion on the ridges just west and east of the atlonston 
cabin. Nowhere else on the area was any quantity of new infestation found 
although section 22 T 3B N, R 2 E, will probably have 160 newly infested 
trees. 

4. Moqui tch .to Dry· Park. 

There was a very decided reduction in the losses of 1924 over 
1923 throughout the heavy killings of the last few years and through the 
mixed stand. As waS noted last year', the infestation of 1924 spread out 
to the west along the ridges and there was a tendency for these outlying 
seotions to increase. 

Wi 'Gil the attack of 1925 ~his infestation dropped to an endemic 
status leaving a vast area of black truaks as'a record or its, passing •• 

5. Pleasant Valley 

Il'he infestat ion of 1924 showed a 'reduction of about 2O~ over tIls:, 
of 1923 in this region. 

Along the western ... edge of Pleasant V~W'. a few groups of 1924 
became quite conspianous. ~t practically no /1n~estation of 1925 could 
be found, so it would appear that natural faotora have brought all of this 
area under control. 

6. ~e Little Mountain 

lbe Little Mouhtain takes in all of the timbered area west of 
Dry Park and Lookout Canyon. 

Previous to 1924 all of this timber carried an endemic infestation 
wi th the exception of tae area just west of Dry P ark which was treated in 
1922 and again in the fall of 19·24. 

With the attacks of 1924 there was a heavy increase in the infesta­
tion along the ridges of thes area west of the more heavily infested areas 
of 1923- Within a mile or two 6t Dry Park the infestation did not increase 
but remained constant. 
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For the 1925 attacks, there was a big reduction throughout the 
entire area. However, this natural reduction was not as much on some of 
the sections of this area as on some of the other sections farther north 
or south. One the area treated in 1924, there was very little new infes­
tation in this respect being no different from the untreated sections. 

7. Kanabownits 

All of the country south of Dry Park around to the Basin showed. 
an increase in infestation along the tops of the ridges where yellow pine 
predominate and west of the earlier groups. Some areas were quite conspic­
uous wi th groups of newly infested tree, notably on ~ing Asp Ridge, Squaw 
Point, Big Springs Ridge, and Kanabownits. . 

very 
'l'hia _aa, however, a temporary flare up because/few newly infested 

(1925 attack) trees could be found in the vicinity of these groups, and like 
the other areaS on the mountain the 1925 loss subsided. 

8. Powell Plateau 

An examination was made of Powell Plateau in August 1925 to deter­
mine if the Black Hills beetle was working in the isolated timber of this 
Plateau. 

Although most of the timbered area WaS covered pretty thoroughly 
no .Black Hills beetle infestation could be found. A few trees had died 
in recent years which showed evidence of insect work but in every case the 
insects were other species such as D.approximatus, D. convesifrons 
D. barberi and Ips spp. 

9. 'lhe .Bas in 

An examination of the Basin area during July showed a considerable 
increase in beetle activity along the ridges from the Basin south to Tiyo point. 
One group of ten trees was located. and numerous groups cf from three to four 

trees weretouft4. 

The area along the Grand Canyon Highway just east of the Basin which 
was t,reated in the spring of 1924 was found to be fairly free from insect loss. 
tJ.'he control work here bro'tght about at least a 50% reduction in the losses. 

On account of the increase in the 1924 loss in the regio~~ the 
treating of the area was recommended to the Park Service to be carried out in 
the fall of 192-5. .$ut a later examl nation by ·the a.potters of the control 
camp, which was established on Greenland Plateau, sho .... that the 1925 at­
tacks had failed to develop and the inf"estatiun had naturall.1 died out. 
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10. Greenland Plateau 

The infestation of 1923 was treated on this plateau by the Forest 
Service in the spring of ,1924- The work was carried on so late, however, 
that many beetles escaped and the reduction in the losses amounted to about 
50%. When we consider, however, that in all proba~ility, the infestation of 
thi.6area would have increased in 1924, the control really made a very good 
showing. 

A prelLminary cruise made in the fall of 1924 indicated that there 
was still sufficient infestation to warrant a recleaning. So plans were made 
and a $5.000 allotment secured by the Park Service for this work. With this 
allotment, the plateau was again very thoroughly treated by the Park Service 
in the spring of 1925. 

In the fall of 1925 another c~p was placed on the plateau to clean 
up the slash from the 1924 operation and to pick up any new infestation which 
could be found. But the cleanup had been so complete, that taka with the 
natural reduction which occurred, scarcely an infested tree could be.found. 
Where 2,600 trees had veen treated in the spring of 1925 only 20 trees were" 
located in the fall work and only two of these had developed normal broods. 

In genera.l 

In general therefore, it may be said that with the exception of 
the infestation around Mile and a Half, the recent Black Hills epidemic on 
the Kaibab Plateau is now at an end. 

~e table at the end of this report gives the total number of 
trees killed by beetles during 1924 and 1925 tl~oughout the area. 

RESULTS SECURED FROM CONTROL 

The evidence from the first two years of control, as reported last 
7ear, showed very tangible reductions in the losses of the following year 
wherever the work was carried on intenseively. ThUs the work of 1922 on the 
Wylie Poip.t brought about a reduction of 518 trees to 16 trees. 1~ high re­
duction from the work of 1923 Was secured along the western edge of the Mo­
quitch and Corral Lake units. Similiar results were secured from the work 
of 1924-

Results of 1921 control Wort. 

']he preliminary eX8mination made in the fall of 1924 indicated that 
good reductions had been secured on the tree. ted area. This conclusion was 
further verified q, the examination of this year. 
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There was in fact a very well marked line between the treated 
and untreated areAs. pa.rticularly along the southern line of the treated 
area where .tbe work stopped in the very middle of an extremely heav,y 
killing. Just across the line in the untreated territory the infestation 
incresed 607~ while on "the treated area an 80% reduction as aeeured. In 
fact the entire area north of Moqui tch Canyon showed a very pronounced 
increase wherever the control work was not carried on. 

'~e following 'l'able {2} shows the resul ts on the treated and 
untreated check sections north of lIoqui tch Canyon: 

Table 2 

Comparison of Losses of 1~22 and 19~ on 
lJ!reated and Untreated Check Sectio.ns 

Nortn of Moquitch. 

untreated 

Check Sections Acres L08s of 1923 Loss of 1924 Increase ~ 

~39N B 1 E 1 320 18 ra 111~ Sec.25Et 

~ 
2- ~ 300 36 l~ 1 2d 3al 28 

7~t 2 ~ 
yt-' 2 80 498 fa 

Nd 
'lotal cruised 1040 580 1006 7310 

Treated 

Areas Loss of 1923 Loss of 1924 Decrea.se ~ 

'l!38li R2E S&c.lowi 320 90 l~g l~ sec.~ 320 110 
Sec. 2- ~: 900 ~ ~j~ Seo. 32 3207 

Total cruised 1600 4307 934 78% 
~U8 on untreated areas for every 100 trees infested in 1923. 173 tree. were 
killed in 1924- While on the treated areas, tor every 100 trees infested in 
1923 and treated at a cost of $1.14 per tree. 22 trees were killed in 1924. 
Thus the oontrol maybe said to have prevented the destruction of 151 trees 
for every 100 ·trees treated at a cost of 75 cents each. 
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Table 3 

Oomparative losses of 1923 and 19~ on Greenland Plateau 

T 331 R 4E Loss of 1923 . Loss of 1924- Deorease 
Seotion ntreated (On same area) 10 

10 56 22 61~ 
14 12') 

J~ 43~ 
i~ 1527 71 

75 56~ 53~ 22 720 5S~ 23 40~ 212 

~ 32 127 ~ gl~ 
735 215 62~ 

27 193 200 6~ 

~ 
201 

l~ ~~ 474 

Totals 4847 2103 57% 
~e above table shows that the treatment of 1924 was followed by a 57fo 
reauction in the losses. 1~e only section which increased was section 
27 which was adjoined on two sides by untreated timber whiCh had been 
assumed to be fairly free from infestation "and whiCh on later examina­
tion sh owed for 1924 a loss averaging close to 100 trees per section. 

No check sections were available which could be oruised to 
compaire with the above treated areas. However, we know in a general 
way that the losses for 1924 were heavier in the region of the Basin 
and other portions of the forest and undoubtedly would have increased on 
Greeland if the oontrol had not been conducted •. 

Thus, it is evident that the control work of 1924 carried on 
against a generally inoreasing infestation was a very effective agency 
in reducing the beetle losses. 

Results from 1925 Control work 

The control work of 1925., on the other hand, carried out againa t 
a n.aturally decreasing infestation showed only slightly better results 
than were secured on untreated areas. Both areas declined so much that it 
is hard to distinguish the effect of control from the effect of tae natural 
factors. 



On the check aections north of Moquit~ we have the following 
results from the 1925 treatment: 

Table 4. 

!reated Seotion 

Check sections lCj24 loss treat-
ed in 1925 

i'" "J3 8 N. R 2E Sec. l~ l~~ 
T 39 N. R 2E Sec. 22Ei ,8 

352 

on 

1')25 lOBS 
(Fall Spotti~) 

10 
26 
8 

44 
Beare at three untreated sect iona, 

1924 loa. 1925 108B 

'P ?/J N. R. IE Sec. S ?/J 8 
'l! ~ Ii. R. IE Seo. 94 15 
i' 38 N. R. 2m Sec. 145 14 

Z'f1 '57 

<to 
Decre·ase 

88% 

% 
Dec,ea.se 

69~ 
~~ 
a7</) 

!hus, it is evident that the mest tangible results from control 
have been those secured when control has been applied against an increas­
ing infestation. 

RECOMMENDATIONS FOR FUTURE WORK 

As yet the reasons for the sudden decline of 1925 are not thor­
oughly understood. The bark counts whioh were made just before the 
emergence of the 1925 broods indicated that there had been a heav.y mortal­
i t1' of the bee tIes in the trees between the egg and the adult • taBes • :aut 
the. reasons for this mortaili 1;3' are as yet unde:iermined. 

So far there is no evidence to show the.t these epidemics come 
in any regular cycles but it is more than probable that they may increase 
or decrease any year in response to outside influences. 

control work has been shown to be an effecti va agency in reducing 
beetle population and in saving timber. It is well therefore, to app~ 
control wherever the beetles are aggressive and not place too much depend­
ebce upon natural 'control factors. 
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For this reason the safest plan would be to treat the only 
remaining epidemic center un the forest. that near Mile and a Halt a~ a 
precaution against a possible increase should condItions again become 
favorable for the beetles. This area may decline again in 1926 or it may 
increase, as yet have no way ot telling. The saf'est thing to do would 
be to clean up this center and take no more chances. This would require 
the treating of approxUnately 3.000 trees at a total cost of about $5,000 
during the spring of 1926. 

;"''he onli reason for not treating this infestation center would be 
tae desireability of nl'.ving some infestation left with which to carryon 
the stQdies now under way on the Kaibab, and to see whether this center will 
again decline in 1926 without further treatment. Whether it does or not will 

. however .. mean nothing unless we are able to determine the causes. It may be 
possible to do this, this coming year. 'J.1he problem of' how and why infesta.­
tions rise and decline is one of the biggest problems ahead of us, and until 
this is solved the only thing to do is to blindly go ahead and do control 
whenever the infestation becomes epidemic and continue it until nature's 
balance is again restored. T.he control work which has been carried on so 
far shows that this at least is the safest course and wili pay in the timber 
saved. 

In the future a close watch should be kept on the Kaibab forest 
and whenever an epidemic starts control measures shaul' be promptly applied. 
1lle have found tha.t the greatest effect from control has been secured when it 
has been applied to an increasing infestation. It this is done, there is 
every reason to balieva that the serious epidemics which have prevailed in 
the :past TJJa1 be large 1.1 avoided. 
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IJ.'ab1e 5 

IJumber of trees killed in l~~ and 1~22 throughout Kaibab Plateau 

'l!ownahip 
l~~ :mndemi cldemi c ~2~ Endec 1j)!d6mic 

'l 40 Il, R 2 E 1<)0 40 
If 39 Il, R 1 11 340 100 ~g 
;~ 2E 1,550 1,350 

1W 40 a 10 
i'3? 1 E Sic 1,5~ 750 
~ 2E 420 7,5 0 1,400 22) 

37 1" 400 240 130 
37 1 E 730 4,020 670 
37 2E 920 12,530 800 . 1,760 

3l 3E 

~ 
1,730 340 120 

1 iN ° 120 
~ 1 E 60 4,130 8

g
0 

~ 2 E 920 ~50 2 a 
3E 1,070 00 340 

35 1 E 1,770 210 700 
35 2E 1,230 210 290 
35 3E 3~0 9 70 
34 1 E 4 a 0 100 

34 aE l'g~O :;So 390 
34 3 E 1, 0 a ~ 34 4 E 290 0 
33 2E 40 0 10 
33 3E 1,050 a 210 
33 4~'3 440 2,240 200 
32 4 E 220 .0 50 

1)!otal 18,200 37,800 8,900 2,100 

!etal trees 56,000 11,000 

fJ!otal Volume 14, 000.,000 3,000,000 

Per oent 
of stand 1·21 .27 


