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FOREST PEST CONTROL IN 1961 

By 
Russell K. Smith, Chief 
Branch of Pest Control 

Division of State and Private Forestry 
Atlanta, Georgia 

Forest pests have caused heavier losses of merchantable timber this year, 
·based on tree mortality, than is normal in the Southeast. This increase was 
rimarily due to bark beetle outbreaks. Some one million trees infested with 

:ark beetles have been treated to date under the provisions of the Forest Pest 
eontrol Act. This involved a total of thirty-two control projects approved 

1111
der the provisions of the Forest Pest Control Act on various land-ownerships. 

~ere were other effective efforts in both survey and control by individuals, 
industry and States for which records are not available. An additional estimated 
110 million bd. ft. of infested timber was salvaged by forest land managers as 
a first effort in controlling bark beetle epidemics. 

A total of six cooperative projects to control different destructive forest 
pests were in effect on State and private lands under the provisions of the 
LBA and FOREST PEST CONTRoi ACTS. Very effective efforts were made by other 
States and industry in carrying out large scale survey and control programs. 
Thus mounts the efforts of landowners to curb losses caused by forest pests. 
~e forest manager in the South is progressively considering preventive and 
direct control measures to a greater extent each year. 

As of July l, 1961, responsibility for forest pest detection and appraisal 
wrveys, formerly assigned to the Directors of the Forest Experiment Stations 
•a transferred to the Region3l Forester to be handled as a part of the overall 
Job of pest control. This had the desirable effect of consolidating in one 
office all of the responsibilities relating to pest control. It also permits 
researchers to give their undivtded attentio11 to biological studies and the 
development of more effective pt·eventive and suppressive measures. Research 
people at the Experiment Stations are available for consultation with Regional 
peat control personnel and will work closely in making biological evaluations 
of new or especially complex problems. 

In the reorganized effort the Region will emphasize efforts in prevention, 
detectinn, evaluation and control to reduce the occurrence of large outbreaks. 
Intensification of present activities will be encouraged to obtain (a) quicker 
and more thorough surveys to detect outbreaks when they are small; (b) more 
intensive and reliable evalua.tinn of initial outbreaks that have the potential 
of causing widespread damage; and (c) quicker and more effective control action 
18 soon as it 1 s justified in the initial stages to prevent large~scale epidemics. 
111th these objecti•,es fulfilled and with the development of strong State 
Pest Control organizations in cooperation with forest industry, the occurrence 
of both large and small infestations should be substantially reduced. 

During the winter of 1960, the Region made a study of the fore~t insect 
•nd disease problems in connection with a periodic r~view of base staffing 
::eds, At this t i me pest control personnel were operating out of the Regional 

fice. Along with other findings it was apparent that we needed to bring the 



ologists and Pathologists in closer touch with problems on the ground and 
Olllthe people with whom they work. Also, that travel from and return to the 

th ta office needed to be reduced. With these and the .usual needs in mind 
1~rganization needed to effectively get on top of our pest control job was 

idered. The result was a decentralized organization on a zone basis. 

in Region 8 we have set up four Zones. Due to lack of definite information 
frequency of pest outbreaks, scanty histories in some cases of the behavior 
che destructive insects, the aci:-eage of commercial timber was the major basis 
establishing Zones. This criteria, along with the location of the Zone 
quarters in relation to present ·work-load 1 travel distance, and location of 

est Experiment Stations, Colleges, State Foresters• offices etc., was principal 
is for setting up boundaries. 

ubeville • Zone l 
Valdosta • Zone 2 
Gulfport • Zone 3 
Alexandria• Zone 4 

(Zona Acteag~s) 
- 43,165,000 Acres Commercial Timber 
• 45,488,000 II II II 

• 3 7, 196, 000 " 11 II 

52,151,000 II It " 
The organization provides for Regional office personal for regional direction, 

ervision, inspection and guidelines to zone personnel in administering the 
est Pest Control and Lea Acts. 

The Zone personnel are concerned with the direct application and implementa
an of the provisionJ:J of the Forest Pest Control and Lea Acts on all landowner"" 
peas outlined by Regional policy. There is no line authority implied in 
aiguating definite areas or Zones of activity for pest control personnel. 

are simply stationed outside Atlanta with a designated area to provide 
more efficient service. It is done to reduce travel, concentrate-efforts 
to bring the Entomologists or Pathologists in local touch with the biologi• 
elements of his job. As need develops, or to make full use of each specialists 

llity, they may be used anywhere in the Region where need arises. They are 
ff assistants in the Pest Control Branch in the same light as though they 
e stationed in Atlanta with same status as any other member of the Regional 
eater's staff. 

The work program of the Zones basically is to carry forward and intensify 
lent efforts in pest control under the provisions of the Forest Pest Control 
Lea Acts. The objectives set forth are based on our best information and 
rience, which is limited in many respects. We must be quick to profit from 
thinking, new developments and improvements in control procedures. 

Our Reg1onal plan of work provides for direct participation in control work 
the National Forest lands and for cooperative efforts on other federal, state 
p:ivate lands. By means of cooperative agreements, the Forest Service will 
through the State Foresters, or other designated State officials, in imple~ 

tlng the cooperative provi.sions of the Forest Pest Control Act on State 
Ptivate lands. Progress here will depend on strong State Pest Control 
izations, supported by industry and private organizations. 



J.IRELIMINARY REPO~T 
FOREST TENT CATERPILLAR AERIAL SPRAY PRCGRAM 

IN SOUTHWEST ALABAMA 
January 20 • May 16, 1961 

By 
Bill Padgett, Chief 

Forest Pathology and Entomology 
Alabama Commission of Forestry 

The forest tent caterpillar, Malacosma disstria Hbn., has probably been 
active in the hardwood area of southwest Alabama for a number of years. How• 
,ver, it had not been considered a major forest tree pest until complete 
• foliation of some of the hardwoods had occurred for two, three or maybe more 
consecutive years. It has been reported that sweetgum die-back had been caused 
~ the insect and mortality of some very good stands of sweetgum had resulted 
from attacks by this insect. 

In view of the fact the forest tent caterpillar had become a serious 
• •tructive agent of certain hardwood stands, a meeting was called on January 20, 
1961, in Montgomery, Alabama, of all interested agencies private, state, and 
federal to discuss tbe possibility of using certain insecticides for possible 
control, not eradication, of the forest tent caterpillar. 

The landowners that were involved in this spraying operation and were 
Haring the primary expenses formed a corporation called Forest Protective 
usociation. The chairman of this corporation was Mr. S. B. Adams of the s. B. 
Adams Lumber Company, Mobile, Alabama. 

The final meetlng of preparation for the aerial spray project was held in 
Stockton, Alabama, March 24, 1961. A review of the program was made and 
1weral existing problems relating to the project were outlined and corrective 
action was taken. 

The individual plots were marked with balloons by personnel of the land• 
Miers involved, since they had the advantage of knowing the terrain much better 
tMn anyone else. These men did an outstanding job, since they had adverse 
conditions to contend with during the entire project. 

The spraying operation was carried out by Dothan Aviation Corporation, 
hthan, Alabama. The personnel assigned to the project were very capable and 
11Biste~ in getting the operation underway. 

5 
The aircraft µsed for the spraying operation was a Stearman biplane using 

llathmaster spraying equipment • 
. 

The contract pertaining to the spraying operation was prepared by the 
:abama Department of Conservation. The contract price for the spraying was 

1 
tee ($3.00) per acre. However, it must be pointed out that in this particular 

nstance the cost was, perhaps, above the average due to the different 
~secticides and rates per acre that were used. In cases where an area is :se enough and only one insecticide at one rate per acre is used the price 

t acre for spraying would be materially reduced. 
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prior to the actual spraying operation the aircraft spraying equipment was 
librated to determine the actual amount of spray material being distributed 
~ ~1nute. Oil sensitive cards were used to determine the drop size of the 
, :erial reaching the canopy at a pre-determined air speed and altitude above 
: e priroary canopy. Fuel oil was used in this calibration procedure since it 

1 
to be used as the carrier for the insecticides. 

the spraying progi:-am got underway on Hednesday, March 29, 1961, following 
r\40 days of rain and windy weather. Inclement weather persisted off and on 
prough April 4, when tt;eatments were completed. 

ouring the period of May 9•11, 1961, examinations were made of nine of the 
,ieven plots that were aerially sprayed with various insecticides for control 
f forest tent caterpillar in Baldwin and Clarke Counties, Alabama. 

plot number 1, 100 acres, in the Hals Lake, South Carlton area, that 
received one-half pound of DDT per acre in oil was found to be in good condition 
dth very little defoliation by the caterpillar occurring at the extremities of 
tbl plot. Tupelo, the _principal hardwood on the plot, had good leaf development 
aid the flower formation was apparently good even though a careful examination 
COllld not be made without actually cutting some trees for a sample. 

Areas adjacent to this plot were heavily defoliated by the caterpillars. 

In Plot Number 2, 100 acres, in the Hals Lake, South Carlton area, that 
received one-fourth pound of DDT per acre in oil the sweetgum showed excellent 
tevelopment of foliage. Sweetgum balls were not observed on the treated area 
ming this period of examination. 

Plot Number 3, 320 acres,in the Hals Lake, South Carlton area, th~t 
nceived one-half pound of DDT per acre in oil the sweetgum trees were exhibiting 

foliage whereas, in adjacent unsprayed area nearly all of the trees had 
'"'1 defoliated by the caterpillar. 

Plot Numbers four and five were not examined in the Hals Lake, South 
lton area during this examination period. 

Plot Number 6, 320 acres, in the Stockton area, that received one-half pound 
DDT per acre, the tupelo had good heavy development of foliage and it seemed 
t from ground examination that some fruit could be seen. However, e:tamina-

in the fall after the leaves have been shed will be the best time to deter• 
Ille fruit development. Defoliation had continued in adjacent areas that had not 

ived any insecticide. 

Plot Number 7, 80 acres, in the Stockton area that received one pound of 
0111 per acre in oil, the tupelo and sweetgum exhibited good leaf development 
some defoliation had continued within the plot. The caterpillars had begun 

attack some of the lesser vegetation on the plot such as American hornbeam, 
inus caroliniana. However, defoliation outside of the sprayed area was much 
ier than that within the sprayed plot. · 

Plot Number 8, 80 acres, in the Stockton area that received one pound of 
ft per acre in oil, the sweetgum exhibited good leaf development. However, 
caterpillars were still active within ~he plot. Defoliation continued to be 
outside of the sprayed area. 
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plot Number 9, 40 acres, in the Stockton area that received one~half pound 
vin per acre in oil d~d not show as good resutls as was experienced in 

,f ::ottsly examined plots. The caterpillars were still quite active within 
pre treated area. However, defoliation was not as complete within the plot as 
~\,s on adjacent untreated areas. 

plot Number 10, 40 acres, in the Stockton area that was sprayed with one• 
rth pound of DDT per acre in oil the tupelo was showing good development of 

fOUves though some caterpillar activity had been going on in the area. tea 
plot Number 11, 80 acres, in the Stockton area that was sprayed with one 

'd of :Malathion per acre in oil the tupelo leaf development seems to be very 
jood The sweetgum on the area had good leaf development and a few sweetgum 
._il; were collected on the ground. It is believed that the wind had c~used 
cbese droppings and they were not a result of insect activity. Defoliation was 
flite heavy on adjacent untreated areas. 

During the fall months would be an excellent time to determine the degree 
d fruit development on all major tree species in the experimental areas. 

In nearly all plots that had been treated with DDT it was noticed that 
aayfish had died rather excessively. However, some crayfish bodies were expected, 
wt the numbers that were found were in excess of normal mortality. 

snails that were found in the water of the plots sprayed with DDT seemed 
to be resistant to DDT at the rates that were applied or they succumbed more 
1lowly. 

Several caterpillars that had fallen to the ground and subsequently became 
covered with an unknown fungus were collected for microscopic examination. It 
le not known whether the caterpillars died as a result of the fungus or whether 
the fungus is purely saprot»hytic. 

It was noticed that defoliation did not occur on cottonwood, red maple, 
catalpa, and sycamore. However, some defoliation had occurred on a few of the 
Nits. 



ENTOMOLOGICAL PHASES OF ELM SPANWORM CONTROL, 1961 

By: D. o. VanDanburg 
Forest Entomologist 

Branch of Insect and Disease Control 
Zone 2 

larvae of the elm spanworm, !!l_n.9-™ subsignariu!, were first noticed in the 
118 of 19S4 on the Cohutta D:lst1:ict of the Georgia National Forests. Since 

' t tUDe the infestation has spread to the north and east, and approximately 
piillion acres are presently infested. As a result of repeated defoliation and 

"quent attack by the two-lined chestnut borer, Agrilus bilinea~, some tree 
tality has occurred. 

for the entire infested area have not yet been found sufficient 
varrant wide spread control. Aerial spraying on a maintenance basis was conduct• 
ln 1959 and 1960 en several high value recreation areas in North Georgia. 

1961 the following recreation areas were sprayed: Pidgeon Creek, Brass town 
ld, and Lake Winfield Scott. 

lag October of 1960, an egg mass survey was conducted by Zone and District 
aonnel on the areas that had been sprayed in 1960 and on recreation areas 

were being considered for control by the Forests. .!;' As a result of this 
luational survey, a control p~oject was pr.oposed for the Brasstown Bald area, 

Winfield Scott, and the Pidgeon Creek recreation area. 

of Hatchin Dates 

elevations varied from approximately 2,000 to 3,800 feet, both within and 
en the control areas. A total of 40 representative egg masses that covered 

full range of elevations were selected and tagged. These sample masses 
•examined at two or thre~ day intervals after April 15. On May 3, the first 
c!iing was observed at a max1..:iium eleva.tion of 2,0'.JO faet and by May 17, about 
percent of the eggs had hatched in the higher elevations. May 21 was set as 

firm date for the commencement of spraying. 

kll-47· c2 Helicopter was put under contract for the duration of the project, 
vas calibrated by the Zone Entomologist following the standa=ds included in 

fUblication by D. A. 'Isler. 2/ The effective swath width was determined to be 
ty feet. The speed of .t:he aircraft was set at dxi:y miles per hour and the 

rate regulated at six gallons per minute. Droplet size of 150 MMD was 

, Forest Insect and Disease Control, D, o. VanDanburg, October 27, 1960. 
le ea on Some items Involved in Checking Contract Spray Planes, 11 D. A. Ider, 
Itani.or AgricultuTal Engineer, Division of Forest Insect Research, Beltsville, 

tylaud. 



t111ined by the use of the D•Max method at the time of calibration. (See 
ti odilC) 

ribution of S ~a Material 

hundred and fifty oil sensitive cards were used to check the coverage within 
various spray areas. Cards were placed 10 feet apart in lines 500 or 600 feet 

and as nearly at right angles to the flight direction as was possible. These 
;were laid out immediately prior to spraying and were checked currently, pass 

Coverage over the entire spray area was found to be uniform and effective. 

eiveness of Control 

th catch sheets, each 2 x 3 feet, were erected at random within the spray areas, 
were examined regularly at 24 hour intervals. ' . 
al counts in the Winfield Scott area showed at the time of spraying, May 23 
ugh May 28, five percent of the larvae were in the first instar, 80 percent were 

the second ins tar, and 15 percent were in the third instar. At Brasstown Bald 
percentages were: first instar larvae, 15 percent; second instar, 60 percent; 
d instar, 20 percent; and fourth instar, 5 percent. This variance was due 
rily to the greater range in elevation and the later spraying date. 

ty•six hours after spraying, larval fall had ceased as had frass fall. Examina
of sample trees indicated almost perfect control. 

weeks following the completion of spraying, a final post control ground survey 
conducted on Brasstown Bald and Winfield Scott. No living larvae were found 

either area. Pupation was just beginning at the lower elevations. 

ial Precautions 

Lake Winfield Scott area was d~vided into 11 spray blocks, each separated from 
other by a ridge, stream or other natural features easily recognizable from 
air. Special precautions were taken along the main creek to prevent excessive 
luence of DDT into the lake. In each of the blocks that bordered on the main 
k, "Kytoons" were erected to indicate the course of the stream. The pilot was 
to avoid passes immediately over the water. In all cases, spraying was com-

ed in one block before it was started in another. 

1Ying around the lake itself was postponed until wind direction was favorable. 
ite all preuoutions, there was some incidental drift and ef flueuce into the 
heaat corner of the lake. The corner is quite shallow, and numerous bream 
congregated to spawn and to feed on larvae that were dropping from the trees. 
five days the wind kept the oil slick confined to this corner. Four-hundred 
twenty-five bream, ranging in size from 1 inch to 5 inches long, were killed 
the majority of the mortality occurring in the smaller sizes. The winci finally 
ed direction And allowed the oil slick to disperse. There was no further 

tality or injury noted. 

Winfield Scott is heavily stocked with bream, although its main purpose is that 
•trout lake. I do not consider the mortality .of bream to be significant. Trout 

1
1& was good before, during and ·after spraying, and in no case was any mortality 

lljury to trout r'9ported. 
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er two years of observation, the fact that "ballooning" of the first instar larvae 
,occur has been firmly established. Two weeks prior to any hatching at the 

800 feet level, as evidenced by examination of sample egg masses, numerous first 
tar larvae were found clinging to grass blades, rocks, and the observation tower 

'arasstown Bald. At this same time, limited hatching had progressed only to the 

800 to 2,000 feet level. Later in the year, this "ballooning" resulted in two 
' tinct populations on the ridge tops. There were as many as two instars, separat• 

the "immigrant" from the "native" populations. 

feel that the "ballooning" of the first instar larvae is the greatest single 
tor responsible for the spread of the infestation. It also explains the intense 
foliation and population levels found on ridge tops. In the past, these factors 

been hard to explain when only adult flight and oviposition have been con• 

rdetails remain to be worked out, but this is a function of Research, and my 
lusions have been offered only as a starting point. 

st damage occurred at the higher elevations throughout North Georgia in late 
, This damage was varied in intensity and extent. In some places it was 

••tricted to pockets and stringers and in others quite general. Surveys showed 
t there was some larval mortality in areas of intense frost damage, but the 

feet on the total population was negligible. 

lal surveys to determine the extent of defoliation in 1961 are going to be 
ficult, due to the effects of frost damage that will at least partially obscure 
confound the effects of defoliation. 
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Forest ~ £.!!_er;pill!!, 
M. H. Jones - Zone 4, U.S. F. S. 

liation of gums and tupelo by the Forest tent caterpillar is not a new problem, 
1\n old continuing one in Louisiana and Alabama. For example, the Mobile river 

iS reported to have suffered defoliation of five million acres in 1951.!/ Of 
5 million acres affected that year an estimated 2 million were severely defo

ted; this is nearly the same acreage severely stripped this year in the states 
Alabama and Louisiana combined. In fact, although it may sound surprising due 
the publicity given the tent caterpillar in Alabama, the affected area in that 
te is onlJ 1/10 that reported in 1951.l/ The peet has also been well known in 
siana for a long time with one timber operator reporting in 1951, continuous 

foliation and apparent deterioration of his gums since 1941. 

ly this spring two aerial surveys were made in Louisiana and Alabama to assess 
foliation by the Forest Tent Caterpillar. The defoliatid acreage in Louisiana 

nearly three times that reported last year or 1\ million acres. Complete 
oliation was in three areas, the largest of which was some one million acres in 
Atchafalaya basin south of Highway 190. The other two areas, one west of 
orleans and Lake Pontchartrain, the other west of Alexandria comprised the 
ining 1/2 million acres. Surrounding the areas of severe defoliation an 

1tional one mi.llion acres of light to medium and spotty heavy defoliation were 
or:ed. In Alabama approximately 560,000 acres of pottomland hardwoods were 
·oliated, The most widespread area, about 125,000 acres, was south of Ft. Mims 
veen Highways 59 and 43. The increase in defoliated area since 1960 is estimated 
approximately 144,000 acres. 

acella.neous Forest Pests 

Ips problem in Zone 4 has been about normal this year with most attacks local
in lightning struck and wind or fire damaged trees. A potential danger existed 

ly this spring in Arkansas after tornados leveled some 11 million board feet of 
er, but rapid salvage and unusually cool weather probably prevented what could 
been a serious Ips build up. Signs of in~reased Ips activity were noted this 

1 in Texas. South of Huntsville on the Sam Houston National Forest heavy, 
ttered Ips-killed pines were reported over a 400 square mile area. The September 
tasue of "Cooperative Economic Insect Report" also mentioned Ips as infesting 

20 acre area in Houston County, Texas. 

011ation by sawflies has been light and scattered this year in the South. The 
·headed pine sawfly (~odiprion lecontei) and an undetermined Sawfly species 
e observed causing some defoliation of shortleaf and loblolly pine on the Sabine 
10nal Forest, Texas. • Another sawfly, N. taedae lincaris, was reported as 
Oliating about 50 acres of thinly stockedpi~stands in southern Arkansas. 

ctria - A pitch moth, Dioryctria amatella - which damages 1 and 2 year old 
1 of yellow pine, the terminal~ of pine reproduction, and nursery stock has 
ed some concern in N. Louisiana the past few years. A 22 acre experimental 
:ing of loblolly pine suffered damage from mining of the cambium in the stem, 
estruction of scattered terminal shoots. Activity seems to be increasing 

•number of trees are reported dead from girdling. 
er · 8 and Kowal. Annual Report of Forest Insect Conditions in the South 1951. 



BLACK 'IU~EN1;JNE B!EtLE .CONDITlO~~ I~ ZONE 4 • ,19~1 

By 
Leonce Cambre 

Zone 4 
u.s.F.s. 

The black turpentine beetle continued, zone-wide, at about the same level 
Generally poorer market conditions reduced infestations in many 
offset in other areas where logging was in progress by a ve,:y wet 

The black turpentine beetle has continued to be the south's most costly 
The beetle remained active on national forests in Mississippi, Louisiana, 

' and on many industrial ownerships. Fourteen cooperative control projects 
I 
active this year in suppreseing beetle infestations. over 137 thousand dollars 
on cooperative projects alone. Nany additional doll~rs were spent on control 

individuals and companies within the zone. 

As in the past years, man's activities in the forest has greatly influenced 
aeed for control. Although most infestations have followed heavy cutting 
mechanized logging on wet sites, the beetle has become of increasing con• 
to naval stores operators in the expanding Gulf States production program. 
ag in the vicinity of some turpentine stands has undoubtedly encouraged 
ation buildups but the insect has also invaded naval stores crops in areas 
no logging has been done. Increased problems may be encountered in these 

tions in the future. 

Infestations in logging areas are expected to continue at about the same 
las in the past, with future trends depending largelf upon volume of timber 
• wet sites, extent of logging damage and Btand disturbance, and on soil 
ure relationships or other factors that affect stand vigor. 
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PINE BARK BEETLES - BIOLOGICAL AND CHEMICAL CONTRO~ 

Discussion Leader - R. J. Kowal, SEFES 
Aaheville, North Carolina 

weather was considered important in bringing about bark beetle outbreaks and 
tet111inating them. The relationship of host condition and site quality to such 

~ breaks, in the presence of adverse or favorable weather conditions, was recog• 
~sad, The part played by extreme low temperatures in terminating outbreaks, 
,.rticularly of the southern pine beetle, was discussed. 

The part played by insect parasites and predators, particularly the latter, 
~regulating bark beetle populations was discussed. Predators are intimately 
,•ociated with bark beetle outbreaks and appear to have a considerable influence 

them. Clerids and ostomids are believed to exert a strong controlling influence 
~ark beetle outbreaks during their decline. A. D. Hopkins had so much confi• 

~nee in the predators that in 1892 he imported 4,000 clerids from Europe in 
attempt to determine their effectiveness against the southern pine beetle. 

llfortunately the epidemic declined rapidly from other factors before the clerids 
could be evaluated. 

Little is known about the relationship of pathogens such as bacteria, viruses, 
1111 fuagi or nematodes and their influence on bark beetle populations. Nematodes 
• • recovered by Massey from the black turpentine geetle, Ips, and southern pine 
IMtle. Fungi have been recovered and are believed to have terminated outbreaks 
ming long, cool wet spells. 

The part played by birds and various animals in regulating bark beetle popula
tions was mentioned. There was general feeling that woodpeckers do not influence 
• thern bark beetle outbreaks ~early so strongly as western woodpeckers affect 
,apulations of the Engelmann spruce beetle. 

?here was general consensus of opinion that natural factors of control, par
ticularly biological control of bark beetles, are badly in need of intensive re• 
lllrch. Research might lead to direct control by biological agents. However, the 
~11ibility of more effectively employing chemical control by giving studied con• 
•Weration to the status of existing biological control agents---a form of 
lategrated control---should be studied. 
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Southern Pine Beetle Infestation in Southeast Texas 

By 
Leroy Wil1U1maon 

Texas Forest Service 

The southern pine beetle epidemic in southeast Texas presently extends 
,,er an area of approximately one-half million acres in portions of 5 counties. 

OIIIJanuary 1, 1961, until the present time a total of 961 spots have been 
~~ed up on aerial reconnaissance flights. one hundred and sixty.five of 
~ese spots still lack control. 

There are two major problems which have delayed efforts to bring the 
carrent southern pine beetle epidemic under control, The first, with which we 
presently cannot compete, is weather. Abundant rainfall over the infestation 
area duri.ng this past summer has slowed control operations considerably. This 
... resulted in the development of many large spots. We consider a large spot 
u one having 100 or more infested trees. There are a few spots containing 
lfleral thousand infested trees and covering areas of as much as 640 acres. 

An inadequate control force is the other major problem. Nany landowners 
"118 only one or two control crews made up of 3 to 6 men each in operation at 
-, one time. When a single crew attempts to control an infestation having, 
.-,, 500 brood•trees, it is difficult for them to get ahead of the insects, 
• the time half of these trees are cut and spraye~, nearly that many more 
crees have become infested. This has often been the case in trying to bring 
ipots under cont-rol. 

The current epidemic in southeast Texas is showing no sign of decreasing, 
ad unless natural factors contribute tot.he control efforts, an even more 
mious problem will exist next year. 
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Southern Pine Beetle in Miss. 1961 

By 
Henry H. Galusha• Zone 4 

u.s.v.s. 

Since a flareup in 1957 the southern pine beetle has been relatively in• 
1ve in Mississippi. An aerial survey in June of this year showed· the area to 
unusually clean. 

In July two spot infestations, one of 100 trees and the other 25, were 
on the Homochitto District of the Homochitto N. F. by timber operators. 

evaluation of these infestations showed the beetle population to be vigorous 
spreading. Both spots were in stands that had suffered heavy losses in the 

2•1954 epidemic, In one spot the initial attack occurred in trees showing 
arded growth and in the other trees damaged by a broken tree. 

Because of the history of the southern pine beetle in southwest Mississippi 
its apparent activity after several years, and aerial survey was made during 
at. Eleven spots were located dumia the flight. A subsequent ground check 
d three spots to be on private land and the others on the Homochitto 

trict, One spot on private land contained 127 trees in a dense old field 
d of poor vigor, The State Foresters office was advised of the infestation 

private land and control action has been taken by the owner. During the 
at of September a control project was initiated on National Forest land. The 
tof September another aerial survey was made of the Homochitto District 
aurrounding private land. Twelve new beetle spots were found, 8 on National 
at land and 4 on private land. Two spots were found south of the Homochitto 
r, the first time this year. One spot on government land had over 200 trees 

lt, 

On October 18 an aerial survey was made of the Bude District of the Homo• 
tto N, · F. Twenty four suspected southern pine beetle spots and 84 single 
•were located on government and adjacent private land. The spots contained 

18timated 3 to 50 trees, but most averaged 3 to 4. Ground check of 2 spots 
4 Bingle trees showed all to contain southern pine beetle. All infestations 

be due to lightning strikes. The August aerial survey had shown the Bude area 
generally clean although the southern pine beetle had been observed 

ing with lps beetles in lightning struck trees on the district. In evaluating 
Ptesent situation it appears that the southern pine beetle is again on the 
ease in southwest Mississippi, after being at an ena,em;fc level for several years. 
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PINE BARK BEETLE BIOLOGY AND PHYSIOLOGY STUDIES 

panel - William Bennett 
Dr. Edward Clark 
John Dixon 
Robert E. Lee III 

aee.ring and Physiology Studies 

----

Gene Qstmark 
Charlie Speers 
Dr. Robert Wilkinson 
Robert Thatcher, Moderator 

Rearing attempts with the southern pine bark beetles have met with variable 
~ccess. Efforts of a limited mature have been devoted to rearing of the !E.! 
,agraver beetles, primarily in products insects work, while a wide variety of 
~proar.hes have been employed with the southern pine beetle. Since populations of 
ibe latter insect fluctuate rapidly, and short-term epidemics result in heavy 
losses, determination of the factors responsible for sudden rises and falls in 
population have been a partiQUlar challenge to southern forest entomologists. 

As early as the .mid-1920's, research at the Southeastern Forest Experiment 
station attempted to unravel the mystery of factors controlling infestation fluctua
tions of the southern pine beetle. Phloem moisture content, effects of drought 
ffl Weakening of trees, effect of associated stain organisms on success of beetle 
attack, and many other factors were studied. Other workers developed a fairly 
cOU1Plete picture of the insect's life history in the southern Appalachians and 
Piedmont Plateau area. 

More recently, research in the Southeast, Mississippi and east Texas has been 
oriented toward rearing southern pine beetle in trees in the field and in bolts 
lathe laboratory. In several instances, confining infested bolts or bark within 
1creen cages a.reund living trees has resulted in the attr4ction of beetles to the 
aposed area above and below the cage. However, techniques for determining cause 
of attraction or the physiological conditions associated with the host at the time 
of attack have not been developed. 

Laboratory studies involving the artificial introduction of known numbers of 
beetles or the placement of infested bark or bolts in cages with treatment bolts 
have likewise met with variable success. In some instances, treatment bolts have 
been scorched, partially-dried prior to exposure to attack, waxed, exposed to a 
heavy electrical charge or otherwise treated in an effort to create conditions 
attructive to southern pine beetle attack. Though large numbers of larvae frequently 
develop in such bolts, their feeding has usually been confined to the inner bark 
lll1iace, hbs been umz.sually extensive and frequently culminated in larval mortality. 
~re refined host physiological evaluation techniques would thus seem to be much 
ueeded before further intensive rearing efforts are undertaken. Likewise, clearer 
defin:l.tion of beetle nutritional needs requires attention. It is also possible 
that artificial media can be used in successful rearing as has been done with 
certain other insects. 

. 
!e!.£!,es' attack habits, host attraction ·and susceptibility 

b Attack patterns and some of the factors influencing attack by pine bark 
eetles have come under increasing scrutiny in recent years in the West and South. 

In some instances, attacks by western species have been confined to portions of the 
:teui falling within specific diameter classes. In the South, this same principle 
~Bually holds but, in the case of the Ips engraver beetles, it varies somewhat 
/ ing stress periods or as a result of other stand disturbances such as outbreaks 
~ Other bark beetle species. Under such circumstances, l1?.!, avuls'!!,, in particular, 

1
8 baen observed to become very aggressive and to attack large diameter piae stems 

• we11 as th~ small-diameter material it normally prefers. In addition, this 
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insect has been credited with a primary role in association with southern pine 
beetle infestations in Alabama. 

The factors which regulate portion of stem attacked are generally still 
incompletely understood. In southeast Texas, for example, southern pine beetle 
usually attacks the lower main stem first during the growing season whereas in more 
northerly areas to the east and northeast, attacks occur first on the mid-stems. 
ouring the Fall, attacks seem to concentrate on mid-stems in all areas. Varia• 
tions in soil moisture may influence this attack pattern. 

An inner bark fermentation process following initial bark beetle attacks 
bas been credited with being the source of attraction for "mass" attacks on 
pines. However, recent inv.estigations in California suggest that male stridulation 
and possibly some host condition associated with initial nuptial chamber constructio! 
are responsible for initiating attacks which, in turn, attract large numbers of addi 
tional beetles. New research in the South will need to investigate this possibility 

Another factor observed by early researchers, but studied very little, is 
the ability of parent beetles to establish at least two broods. Recent studies of 
the southern pine beetle indicate that parents re-emerge when their broods are in 
the early larval stage and attack new material. It is very likely that these 
beetles contribute much to the steady infestation spread which occurs during the 
growing season. Black turpentine beetle and Ips engraver beetles probably behave 
1imilarly. This finding will influence timing of eontrol. 

Studies of the flight habits and dispersion of southern pine bark beetles 
have been very limited. Speers attempted to determine the flight habits of 
southern pine beetle by liberating several thousand beetles treated with radioactive 
Iridium, but considerable difficulty was encountered in handling the insects and 
ln recovering tagged specimens. Findings from studies of Engelmann spruce beetle 
and Douglas-fir beetle in the West and British Columbia, respectively, raise questio· 
on flight speed and duration which warrant confirmation with our southern species. 
If our southern bark beetles ~re capable of sustained flight for several hours at 
several miles per hour, this will have considerable impact on evaluation of 
resources threatened by infestations and attempts to establish priority control 
tones. 
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Pine Bark Beetles -- Surveys, Biological Evaluation and Control 

Aerial Surveys 

During the past 10 to 15 years that the airplane has been widely used for 
detecting and appraising forest insect pests, two basic aerial survey techniques 
118ve been developed. The first of these is the operation recorder sampling technique 
utilizing a 20-pen Esterline-Angus Recorder. Observers record their observations 
~ - moving recorder chart by means of a series of switches that electrically actuatt 
the recorder pens. The second and more generally used technique is sketch-mapping 
~ereby observers plot infestations on maps, either within prescribed distances from 
the airplane for sampling surveys, or half the distance to the next flight line on 
100percent surveys. Both techniques are used with variations throughout the 
country. These techniques, however, should not \e considered our final goal in 
aerial survey methodology. New hardware for recording survey data and extrapo-
lating information from these data, sampling designs to better fulfill the survey 
~jectives of detection, moitality estimates and insect trends, ground sampling 
techniques to develop aerial-ground relationships and to estimate insect popula-
tions responsible for the damage incurred, and new training techniques for im-
proving our aerial observers all add up to a real challenge to the survey entomo
logist in the future. 

An evaluation of the operation recorder technique-· Vaughan F. Mccowan, 
Florida Forest Service 

?he annual aerial sampling survey for the state of Florida was used as an 
ucellent example of the operation recorder technique. This survey has been made 
annually for 5 successive years, 1957-1961. Permanent flight line locations spaced 
at five mile interval across the state in a N•S direction can be used in total for 
12,5 percent survey, or by skipping alternate lines, the intensity can be reduced 
to l,25 percent. The latter intensity has been used since the original 1957 sqrvey 
~th excellent resu-its. Aerial observation is ground checked through the center 
of selected 10-chain wide aerial observation strips. These checks disclose that 
aerial estimates of mortality are very close to the ground estimates and that 
~proximately 90 percent of all faders detected were ill• caused. The standard 
•nor of the mortality estimate has ranged from 9wl5 percent which is considered 
~re than adequate for the purposes of the survey. Susceptible pine acreage 
111d total forest acreage have never varied by more than 5 percent for the five 
llllrveys •. One problem area brought out was the need for a rapid way to summarize 
tbe recorder charts following the survey. 

The Texas Southern Pine Beetle Survey -- Leroy Williamson, Texas Forest 
Service 

~ The aerial sketchmapping technique was illustrated by the current methods 
uae on the Texas southern pine beetle outbreak. This is a 100 percent pre

:"trol survey with beetle attacks pin-pointed accurately in colored pencil on a 
/ 11aparent map grid overlay. Estimates of numbers of trees in each spot are 
,•corded on the edge of the overlay. A Cessna 182 used on the survey allows more 
~ id coverage than previously and reduces observer fatigue. All flights were 

e at an altitude of J-000 feet:. 

Following the survey, flash reports are made out for each spot detected. 
Bpot is first field checked and accurately located by chainage and direction and 
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then checked against county records to determine the ownership. The report is then 
,ent out to the owner witl). recommendations. for control. 

pouble•sampling with operation recorder surveys for ground checks of mortality and 
insect population estimates -- David E. Ketcham, Cooperative Pest Control, 

USFA, Alexandria, La. 

Although the operation recorder offers an efficient means of making extensive 
periodic aerial surveys of forest areas, we lack a good technique for selecting 
ground samples. These unbiased samples are needed for computing regressions from 
!lhich aerial estimates of moraality can be adjusted to the ground counts and for 
oaking accurate insect population estimates. Since southern pine beetle spots 
are not nonnally distributed and tend to congregate together, what special 
factors must be observed in picking ground samples? This question stands unanswered 
pd needs further study by survey research personnel and statisticians. 

Improving bark beetle detection through observer training -- John F. Wootten, 
Cooperative Pest Control, USFS, Atlanta, Ga. 

A novel "Link Trainer" concept of aerial observer training was presented • 
This concept involves a 10-15 minute movie film strip simulating an aerial observer' e 
view of the ground while flying a continuous flight line through a bark beetle 
infestation. An observer to be trained would be seated before a screen with an 
operation recorder to actually record damage and forest type changes that occur 
~ the strip. Observers could be trained to recognize the damage to be recorded 
md the mechanics of using a recorder before survey time. From ground checks of 
actual mortality and the type changes that occur, the observer's accuracy could be 
checked and deficiencies corrected before actual survey flying begins. Region 8 
expects to produce this film strip so~etime in the spri~g of 1962. 

R. C. ALDRICH 
Beltsville Forest Insect Laboratory 
Beltsville, Maryland 
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BIOLOGICAL EVALUATIONS OF PINE BARK BEETLE OUTBREAKS 

Panel members: Wm. H. Bennett, Wm. M. Ciesla, 
David E. Ketcham, and Daleo. VanDenburg 

Because of the lack of time, discussions were confined to the black 
turpentine beetle. 

For the benefit of conferees who were not familiar with the term "biological 
eV&luation," the subject was defined as follows: 

When an outbreak is discovered, an evaluation is made to determine the 
need, feasibility, and justification for control. 

This includes (1) a biological evaluation to determine the present and 
potential destructiveness of the insect to the forest resource, (2) and 
evaluation of forest values and other resources at stake, (3) an estimate 
of tae cost of control, and (4) a consideration of the possible adverse 
effects of control. 

On the basis of all these factors, a decision for or against control is 
made. 

In making a biological evaluation we should examine and assess all factorf 
that are known to affect the particular insect species (or outbreak). Such 
factors as parasites, predators, disease organisms, climatic changes, 
abnormal weather, site, atand density, and tree susceptibility are often 
major influences on the likely course of an outbreak and should always be 
taken into consideration. Few, if any, standardized methods apply in 
making a biological evaluation. This is so because few outbreaks are alike 
and the biological and environmental factors affecting them usually differ 
greatly. 

Biological evaluations, therefore, usually employ different methods and 
techniques which are applicable and appropriate to a particular insect 
situation at a given time. 

In short, a biological evaluation is a means by which we attempt to 
distinguish between an innocuous and a potontially dangerous outbreak. The 
information obtained is used by the landowner or land manager in his 
consideration of control action. 

· A summary of the importance and pertinent habits of the black turpentine 
- etle was presented, and the following questions were raised for discussion: 

l. It is agreed by many that the evaluation of insect outbreaks is a 
: oblem in population aynamics and that statistical methods should be used to 

tain the complex data and in analyzing these data. Sampling is one of the major 
~ols in this study. Is oampltpg practical in evaluating outbreaks of this species? 

t 2. To those who agree that we should sample broods to predict population 
,rends, how should we go about it? Should we sample stumps only or should we cut 
llto living trees with the risk of inducing further attack? 

Pop 
1 

3. Suppose, on the basis of brood development alone, we find the beetle 
It u ation to be declining. Can we say that control on the area, or on adjacent It:: where cutting is to be con.tinued, is unnecessary from an entomological 

Point? If so, what is the likelihood of beetles moving in from surrounding 
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,reas? If the beetles filter into a cutting area over a period of several months, 
do late arrivals find stumps already occuP,ied and attack standing trees? 

4. Since man's activity in the forest and weather are such overwhelming 
influences on outbreaks of this species, are we wasting time in attempting to 
1nvestigate the reproductive potential and environmental resistance (Particularly 
parasites, predators, and disease studies)? 

5. If we base our evaluation on weather and marltet conditions, how can we 
predict their trends? 

6. In logging areas, when do we made evaluations? Is the timing right? 

7. The insect is a continuing problem on most Midsouth national forests 
and many private iands. Should we make an evaluation each year (as we do), when 
ln most cases the same causal factors are involved? 

8. By way of summary, how can we improve evaluations? Where should we go 
from here? 

In conclusion, it was generally agreed that biological evaluations 
(in their true sense) cannot at present be made because of our lack of basic 
Mowledge on the insects' biology and ecology. Until such information is gained, 
evaluations must be base(\ primarily upQn past experience, the amount of cutting to 
be done, logging methods, weather, and econo~ics. Altho~gh this precedure, under 
circumstances> has some met'it, it is not implied that it is one that we should follo
now or in the future. 
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roPtJLATION SURVEYS AND BIOLOOICAL EVALUATIONS FOR PINE AND HARDWOOD DEFOLIATORS 

Calib Morris 
Virginia Divtsion of Forestry 

gNgRAt: A biological evaluation is defined in the Forest Service Handbook as 11
• 

~ appraise the entomological or pathological significance and potential 
destructiveness of a forest insect or disease situation. 11 The key words 
fo'tential destructiveness show us the integral place that sampling plans or popu~ 
iatton surveys play in the overall biological evaluation. 

we should emphasize the fact that, to completely carry out the objective of 
the biological evaluation; i.e., determine potential destructiveness, that 
~servations should not cease with a recommendation of control, or not control, 
~t should continue for the period of infestation. This continuity is particularly 
IIPortant for evaluation of the damage caused by any insect about which we happen 
to know very little. The responsibility for such long term evaluation may well 
~st ~ith the Experiment Stations under the ~resent division~£ responsibility 
ln the USFS. 

The major points summarized by this panel included: 
(1) The lmportant points to consider in a biological evaluation to obtain 

information for developing sampling plans. 
(2) What information other than degree of defoliation can be gleaned from 

aerial surveys or incorporated in those. surveys • 
(3) The place of surveys in control planning. 
(4) The need for coordinated biological evaluations. 

IIHODS OF SAMPLit'G: Sawflies: Prediction fo defoliation through egg surveys for 
tlne sa,~flies ·is a reliable method, since little ove~•winter mortality and preda
llon occur. These figures can be tied directly to % egg hatch and generally to 
le degree of defoliation providing detrimental weather conditions do not occur 
~ ing the larval development period. (66% survival in 1960, 50% in 1961, from 
111a through period where male larvae drop from colony.) 

Other sampling possibilities: (1) Number of emerging adults per square unit 
fthe forest floor (Canadian); (2) cocoon collection just prior to emergence 

(11mber per unit of time, sq. ft. counts. Should be followed by disection to 
tetermine percentage of parasitization). The greatest danger here is prolonged 
cool, wet weather during the larval period. 

Currently in Virginia, both square yard cocoon counts are being utilized to 
follow population trend and to determine their possible use in predicting degree 

defoliation. An egg survey will substantiate our predictions. In general, it 
lppears that at least 90% of the cocooning sawflies must be destroyed by rodents, 

11 mammals and parasites to result in negligible defoliation the following year. 
Aerial Surveys: Limited to determining degree of defoliation and determining 

llftaa of infestation. Such cooperative surveys with the U.S. Forest Service 
lVebeen used for several successive years in Virginia to check the accuracy of 

egg surveys and in addition show us new areas of activity. 
The egg sampling plan for the Virginia pine sawfly in Virginia has been 

lewetoped over a period 9£ several years based on extensive sampling in semi• 
ent randomly selected plots. In the original plan only the number of infested 

-• (based on l•inch twig tip samples) were ~tilized to predict defoliation. 
•hortleaf pine, the number of egg infested needles on the tips did not vary 
in years of light or heavy defoliation. 

A slightly more sophisticated plan involving fewer but larger 8amples has 
evolved. This plan involves not only the number of infested samples per plot 

•lao the number of eggs per sample. 
ln connection with the survey plan a comprehensive study of the native parasites, 
ts, small mammals and their impact on the sawfly population is currently 

g Completed. 
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~-.2?...£.las;;if!!:!_~ (based on egg sampling, two 311 twigs per tree, ten trees 
pet stand.) 

0•1 trees infested: 
S 

II II 

2• 
6•10 II II 

0-20% defoliation expected 
20-50% II II 

50% + It II 

As developed in 1961 for use in future (based on two 15-inch twigs from each 8, 
of five trees) 

No. Samples with Eggs 

4-5 

2-3 

0-1 

Avr. # Egg-infested needles 
per infected twip 

over 50 
under 50 
over 50 
under 50 
over 50 
under 50 

Defoliation 
predicted 

heavy (over 50%) 
light to moderate 
moderate (20-50%) 
light (8-50%) 
light 
negligible 

A very similar smapling plan has been developed by Kapler and Benjamin (1961) 
for the red pine saw.fly in Lake States. (based on 10 twigs from each of 5 trees) 
~e life history of the red pine sawfly is very similar to that of 2!~-C. A 
1equential sampling plan for this sawfly has also been developed in the N.E.) 

Avr, No. Egg-bearing Infestation Predicted Defoliatio 
twigs per plot Classification '7. of old foliage 

0 to 9 Light 0 to 25 
10 to 19 Hedium 25 to 50 
20 or more Heavy 50 to 100 

A sequential saMpling plan for pratti prat,!! has been developed, but at least 
for shortleaf pine needs additional data to me.ke it useful under donditions of low 
population. One of the current dra,hacks of the plan is that only two catagories 
of defoliation a:ce ut:1.lized: "noticeable" and "not noticeable". As more information 
from field plots is available, an intermediate category could be added. 

!!foliation £1assificat1';,n 

An attempt was made in 1961 to develop a defoliation category more closely 
•plicable to both ground and aerial surveys. The following defoliation classes 
lire adopted for aerial survey use: 

Light - 10% or less foliage removed 
Modet·ate - 11-90% foliage removed 
Heavy• 91 .. 100% foliage removed 

For damage evaluation and control consideration, however, the 0-20, 20-50, 
50·Plus categories are more practical. 
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1961 Forest Insect Work Conference Abstract. 

l Members: 

SUMMARY OF DISCUSSION PANEL ON SOFTWOOD DEFOLIATORS 

Dr. L.A. Hetrick, Dr. Wm. F. Waters, Mr. A. T. Drooz, J. F. Coyne, 
Chairman. In addition, the Chairman solicited cOD111ents from all 
those in attendance and in particular Dr. E. Wallace of the Sault 
St. Marie Can4da Laboratory and Mr. Robert F. Clark of Fordyce 
Lumber Co. , Arkansas. 

oi1'8 Remarks: 
£2Yne: 

1, Since sawflies are perhaps most important in Southern States they are to 
dwelled upon during this session. 

2. About 12 species Gf pine sawflies found in Southern States; 3 or 4 of 
which are widespread and capable of causing economic losses. 

3, Need for more study of sawfly species: at least one species causes 
actual tree mortality; either responsible for growth increment loss; 
defoliation may lead to secondary attack by other insects that live in 
weakened trees; loss of needles in soil erosion plantings important in 
some areas; basic investigations will add to present knowledge of forest 
biology. 

Dr, Hetrick: 
1. Of pine defoliators species other than sawflies may merit investigation -

examples of these are Nepytia semiclusaria and Colaspis pini. 

2. In regard to pine sawflies physiological differences between single and 
multiple generation species should be explored. The actual losses 
incurred during sawfly outbreaks should be further investigated. Current 
observations of!!• excitans in Florida indicate that this species remains 
endemic in pond pine stands until conditions for major outbreaks are right. 

Dr. Waters: 
Gave particulars in using insect pathogens in control programs against pine 
sawflies. Excellent results have been obtained against!!• sertifer in various 
locations in the Northeast. Care must be taken in the correct application of 
the disease material whether it be virus, fungus or bacteria. Application 
must ~e made under optimum climatic conditions to achieve the best results. 
To date no known cases of insect resistance to applied diseases have been 
observed. 

ML Drooz: 
Gave a brief summary of work with the larch sawfly in the Lake States and 
how similar lines of investigation might be ~dapted to the southern species. 

!t:,, Wallace: 
Outlined morphological, physiological and cytological means by which 
Canadian workers are now facilitating the separation of closely related 
aawfly species. 
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~· Clark: 
-Offered a bri~f comment on the importance of investigating any phenomenon, 

insect, disease or others that may hinder the maximum production of forest 
stands. 

the Chairman adjourned the panel after summarizing briefly the material 
delivered by other panel members. 
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THE PIACE OF SURVEYS IN BIOLOGICAL EVALUATIONS 

OF PINE AND HARDWOOD DEFOLIATORS!/ 

by 

Arnold T. Drooz 
Division of Forest Insect Research 

Southeastern Forest Experiment Station 
Forest Service, u. S. Department of Agriculture 

In his presidential address delivered at the fourteenth annual meeting of the 
1980ciation of Economic Entomologists in 1902, Andrew Delmar Hopkins,· the progenitor 
,f forest entomology in the United States, declared, 11lt must be remembered that 
~cause an insect is common at one time or place it does not always follow that it 
dll continue to be so or that it is common in other places." In the succeeding 
~ragraph he noted that the collector should be on the lookout for the insect's · 
memies--parasitic and predatory insects and disease organisms. Thus, Dr. Hopkins 
,resented the essence of the survey--biological evaluation relationship. 

Assuming we know!!:!!! it is, reconnaissance surveys are conducted to let us know 
mere it is during a particular time period. These remarks are in special reference 
iosurveys for survey purposes--as contrasted with experimental or research types. 
k ~ant to know~. where,..!!!~, and hazard, but to obtain this information is only 
prt of the job. Given time and money, these questions can be answered readily. As 
malmost every field of endeavor but archeology, our curiosity is particularly 
aroused with concern for the future. In our case this ptognostication may be termed 
a "biological evaluation." In its simplest solution, the results of a biological 
waluation would point to population decline, prolongation of the current population, 
u population increase, and effect upon the host. At this point the whole thing 
recirculates• that is: the survey produces information of value in locating the 
iample areas for a biological evaluation, the results of which help predict the 
•cessity for, and where to survey in the next cycle. Possibly, various requirements 
tould be met for initiating control operations. Then precontrol surveys and 
~1tcontrol surveys should be made, and these in themselves are rather detailed, 
'1ological evaluations of the pest population and hazard. At their best, such 
analyses depend upon a thorough ecological knowledge of the insect and host. 

Por example, the biological appraisal of forest tent caterpillar populations 
&tarts with the overwintering egg masses. This is a static population. that can be 
llmpled ef.f:tciently over extensive areas by use of pole pruners or a light axe. 
Jaalysis of the data based upon a sequential system that relates eggs to defoliation 
~tegories ~as been developed for sugar maple in New York State. In Minnesota 
•other scheme utilizes aspen tree diameter vs. the number of masses. It seems 
•biple, doesn't it. Let's dwell for a few minutes on some subtle pit~falls. 

ln 1953, a springtime egg mass survey was undertaken to predict the course of 
•out a 6,000,000 acre net outbreak in northern Minnesota. The results would have 
~ one to expect the vast outbreak to continue~ Then the following events occurmed. 

first week-and·a-helf of May were quite warm. The tiny caterpillars began 
~rging from their eggs. On May 8th, aspen leaves at Grand Marais, Minnesota, were 
e size of a 25-cent coin. Over most of northern Minnesota tamarack was leafing 

~tin the bogs. On May 10th, the weather was cool and showery. The morning 
~ the eleventh there was snow on the ground, and flurries continued through the 
~lfth near International Falls. Leaves and twigs froze, as did many caterpillars • 
... se larvae that survived the low temperatures, starved to death before new foliage 
~~eared. Thus the outbreak was rapidly and severely reduced in Manitoba, western 

trio, and Minnesota. 
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other forest tent caterpillar sampling problems arose in Pennsylvania during a 
biological evaluation. Here, primarily oaks and sugar maple were being defoliated. 
sugar maple egg samples appeared reliable, but collections from the oaks presented 
,confusing and unreliable estimate of projected hazard. What was the difficulty? 
~1 oak species were sampled rather than only scarlet and scrub oaks. The forest 
tent caterpillar oviposited almost exclusively on scarlet and scrub oaks in this 
~ 8e. A look at the resultant defoliation would yield no clue to this phenomenon. 
~e other oaks were defoliated by the wandering caterpillars. In the southwestern 
art of the State high larval populations caused little damage, Most of the cater

:n1ars had become infested with the fungus, Entomophthora aulicae and perished. 

The basis for biological evaluations for certain other lepidopterans is also 
the egg stage. :Predictions are regularly made for the eastern tent caterpillar, 
elm spanworm, spruce budworm and the fall cankerworm in this manner, although 
detailed sampling techniques are lacking for most of these. Larval samples have 
been fitted to the sequential plan for lodgepole needle miners, spruce budworm, and 
the winter moth, to name a few. Of course, la1;Vae are much closer than eggs to 
damage, and present a good sampling target if they do not develop too rapidly. 
~e difficulty with sampling lepidopteous larvae is that they may drift for miles 
vith the wind when they are tiny. 

The egg stage of the red-pine sawfly has shown itself amenable to the sequential 
plan, but the Virginia pine sawfly on shortleaf pine has defied analysis to date. 
lis is likely due to a technical difficulty associated with the paucity of high 
egg sample data. The red-headed pine sawfly has been studied in depth and an 
evaluation of the percent of egg-bearing trees in a plantation indicates the need 
for control operaUons. 

Considerable work with sawfly surveys has been applied to cocoon sampling. Some 
prominent examples have been the European spruce sawfly, the imported pine sawfly, 
red-headed pine vawfly, and the larch sawfly. Al though detection purposes are 
Mrved in this way, reliable damage predictions in terms of defoliation have not 
resulted. Diseases, predation, effects of the physical environment, and reactions 
of the host plant have, in one instance or another, muddied the attempts at biologica 
evaluation based upon the cocooned insect. Indirect means of assessing populations 
hve also been attempted. The use of frass traps, diptermus puparia counts, and 
head capsule traps are some of these. 

Although reliable indicators of damage potential have been worked out for some . 
forest pests, much work remains on many of our common pest species. When important 
Insect population details have been solved, the questions of the effects of weather, 
•laease, parasitic11n, and predatism on the outbreak will remain unanswered. There
fore, ·the damage survey is required, and the survey-biological evaluation cycle 
•tarts anew. 
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The Needs of Forest Industry 
for Surveys and Biological Evaluations 

By B.. R. Mason 

The future of the southern pulp and paper industry depends on its ability to 
plan for and produce an adequate supply of wood fiber. The responsibility rests 
1argely on industrial foresters and tree farmers and depends on their ability to 
bring millions of acres of land back into production for trees. In general this 
lnvolves the reforestation of sub~uarginal crop land, conversion of poor quality 
hardwood stands to pine and replanting pine in existing pooi-ly stocked stands. 

In the South this future demand for timber is currently being met by the plant
ing of more than a million acres of pine plantations annually. A reforestation pro
gram on this scale has never taken place before. Plantations of the proper species 
md with proper spacing is the goal of intensive forest management in the South. 
Industry has generally accepted this method of reforestation because with plantations 
the soil's maximum capacity is realized and production is increased up to 30 percent 
~re than the average well-stocked natural stand. 

Plantations, however, also have their disadvantages. They result in pure 
wen-aged stands and are often not established at the optimum spacing for the 
particular site. Selecting proper species for each site is not always connidered 
md trees may even be planted outside of their natural geographical range. In 
general the objective of accelerated tree farm programs by industry and others is 
to plant and grow trees much as an agricultural crop~ The result, of course, is 
that we are often fostering conditions which are ecologically unsta~le and over a 
period of time will have a tendency toward insect outbreaks. 

Industries engaged in plantation management, however, are generally well aware 
of this fact and have accepted the responsibility of protecting tree farm plantations 
from insect epidemics much as we would protect them from fire. To do this we, by 
111 means, need techniques for making surveys and biological evaluations of our 
feat problem, whether they be insects, disease, rodents or severe weather. For the 

Jor amount of this information we rely heavily on research by the many public 
agencies supplemented by our own research and adaptations necessary to meet our own 
~rticular situation. But I think, even more important, we need more information 
• preventive techniques which will enable us to realize maximum yield from our 
•ltes at minimum risk. . We need more coordination evaluation and a drawing together 
of the mar.~-, important facets in forest ecology including not only entomology, but 
:ao pa.tho:i.ogy, sil vi culture, soils and manag~ment. In biological evaluations of 

1
•ect problems industry expects a broad approach to its prQblems always keeping 

oremost in mind its ultimate objective of masimum production of timber. 
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Population Surveys 

L, o. Warren, Univ. of Arkansas 

In developi.ng a program for making population surveys, various problems must 
be constder~do First, is the survey going to be general or specific. Then, what 
i ll constitute an adequate sample, how is the sample to be taken, etc, What applies 
,o one insect may not apply to another. 

The be~avior of the insect must be considered, How does the weather affect 
population. le"lcls, what are the host relationships, and attention needs to be given 
the parasite••predator species that may be present. 

Most of our surveys detect symptoms of infestation rather than population levels 
resulting in visible damage. New techniques are needed whereby population levels 
~e measured rather than symptoms. 

surveys should be on a continuing, periodic basis with ultimate objectives in• 
eluding 

(1) 
(2) 
(3) 

detection of fluctuation in population levels 
fa~tors responsible for i1uctuations 
critical levels at which control is needed, if at all. 
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Standardization of Population Survey Techniques for Aerial Surveys 

Robert Heller, u.s.F.s. 

The Beltsville Forest Insect Laboratory has not yet. tried to relate pine and 
~rdwood defoliator populations to aerial surveys. We have made surveys for the 
,1rg:1.r,la pine sawfly Neodiprion pratti pratti, but the air estimates of light, 
toj!!°~-~!,, and heavy defoliation have not been based on ground collections of 
Tu11age. Sometime soon this should be done. Because most of the hardwood defoliatore 
~e not host specific, relating various degrees of feeding to several tree and insect 
IPecies \o1!.ll be a more co111plex job than analysing situations where one species of 
1118ect feeds mainly on one or two tree species, as in the case of the spruce budworm. 

A co~cer.ted effort is being made to relate spruce budworm populations with both 
the resuJ. ting defoliation and how air observers classify the feeding damage from the 
ur, A short description of how this was done in Minnesota may point the way for 
dmilar studies with southern insect defoliators. 

Thirty, one acre plots were selected to represent a wide range of budworm popula• 
tlons, viz., 0-30 larvae per 15-inch twig.· Both larval and defoliation collections 
• re made on these plots. A quantitative ground method was developed for measuring 
mrrent defoliation based on the percent of foliage missing from each growing shoot 
~& 15-inch twig. This kind of sampling proved better than previous visual estimate · 
11de by binoculars. 

Air estimates of these plots were made by 6 observers flying at 500 and 1000 feet. 
~e operation recorder was used to take down these air estimates. 

l e results in brief were as follows; 

1. Larvae populations of less than 4 per 15" twig generally caused less than 
25 percent current defoliation and air observers could separate this degree 
of light defoliation from the moderate and heavy damage. 

2. Larvae populations above 5 per 1511 twig caused moderate to heavy damage. 

3, No differences could be shown between air observations of moderate and heavy 
defoliation when quantitative defoliation data from several years were compare, 
Therefore, the moderate and heavy classes were combined into one class-· 
moderate to heavy. 

4, Observations made from 500 feet above terrain proved to be more accurate 
than those made at 1000 feet. 

S. Experienced air observers produced closer estimates of damage than untrained 
ones. 

Based on this test ~e were able to establish a relationship between larvae popula• 
tlon, the resulting ground defoliation, and what the air observer will call this 
fefoliation (Table 1). We think it represent·s a step in establishing more realistic 
•tandards for air observers and also relates damage and insect population to the 
lertal es ttmat e. 
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Appe eran~~ of s~:w:>1ce budworm defo1iation from the air re1ated 
t:> ~ar s cf defo liati.on a11d rr-,bably larval population 

Appea1~ance £rum the air Percent ciefoliAtion 
measured on ground 

No visible change in 0-lO 
foliage, all foliage 
appears health{ and green 
(Munsell 2.56 _/ 7/8) 

Light browning of current 20-40 
foliage in tops of fir; 
this may occur on scattered 
trees only (Munsell 10 yr. 
7/6) 

Considerable green foliage 50-100 
behind current moderate to 
heavy feeding - defoliation 
appears orange to light brown 
(Munsell 5 yr. 6/6) 

Entire crown begins to appear 50-100 
gray behind dark brown color, 
this is caused by current 
heavy defoliation following 
several years of previous 
heavy feeding (Munsell 5 yr. 
7/4) 

Year.s stands are 
under attack 

Indefinite 

l to 3 

1 to 3 

3 to 5 

Larval pop. /1511 t· 
Probably is: 

0-2 
(endemic) 

2-3 

10-25 

5-15 

1/ These are Munsell notations as measured on color air photographs depicting hue, value, and chroma. 
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Biological Evaluations and their Place in Determining Sampling Procedure. 
William E. waters, u.s.r.s. 

sampling and biological evaluations contribute to each other reciprocally. 
l\'.iuations ain1ed at providing a basis for decision on control rather tha.n providing 
, description of infestation conditions only, require some quantitative data and 
thUS a reasonable, accurate, and meaningful sampling plan. In turn, any biological 
r1aluation can provide additional information from which a method of sampling can 
~ developed or improved. Personal judgment ba~ed on experienpe may substitute for 
, quantitative sampling appr~ach, but subjective evaluations of this sort lack the 

111
1formity and consistency often needed to conduct surveys on a cooper.ative basis 

,ffectively. And all of us do not have field experience to make a really sound 
,ersonal evaluation of every situation that we are faced with. 

specific information needed to develop a valid sampling plan for any biological 
1valuation includes, (1) definition of the sampling universe of the insect> (2) 
ielection and definition of the sampUng unit, (3) the nature of the distt:ibution 
,f the insect counts or other variate used, (4) knowledge of the relatio!'.sM.p 

tween insect numbers and damage caused. Each of these and any classific~tion of 
~pulation or damage derived therefrom must be clearly defined and described so that 
they can be used elsewhere. 

The sampling plans for the red pine sawfly developed in the Northeast and Lake 
!tates are a good example of the case where, even though certain items such as the 
ampling unit are different, the plans can be applied equally effectively by either 
,arty and a common interpretation given to the findings of both. 
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NANTUCKET PINE TIP MOTH l\ESEARCH 

Panel: Raymond H. Beai 
Jack Heikkenen 
Lloyd o. Warren 

Wm. w. Neel 
Lacy Hyche 
L. w. Orr, Moderator 

Discussion of this subject was limited because several of the panel members 
d taken part in an all-day discussion of tip moth problems at a meeting o= the 

echnical Committee for Regional Project S-36 on October 25. Most of the pine tip 
soCh r.escarch in 1961 emphasized biological studies rather than additiona:i. ,'lttempts 
to find an effective and practical insecticidal centrol. Moth population~ wm:e 
genex-ally much smaller than they have been during the past three or four yee . ...:s. 
Differences in tree growth on sprayed and check plots in the Southern St:lti.011 1 s 
30-year study are beginning to appear in areas where the insect was abuna~nt in 1961. 

warren presented an interesting summary of data from study plots nea~ El Dorado, 
ArkRnsas, showing that lob lolly pine trees protected by spraying with DDT sc·,en 
times in 1958 and six times in 1959 maintained their size differential in 1960 and 
1961. The data are as follows, 

Average Height of Trees Average 
Mar. 58 Oct. 58 Oct. 59 Oct. 60 Oct. 61 R}:!~~~~.L 

!ill --~2:S.:~~!l... 

Sprayed 3.3 5.6 9.8 12.0 1S.7 3,0 
Check 2.6 J.4 5.5 8.5 11.l 2.1 
Difference .1 2.2 4.3 3.5 4.6 0.9 

Somewhat similar studies by Neel in Mississippi and Hyche in Alabam3 ahow less 
advantage in tree growth on sprayed plots, probably because the insect has been 
ruch less abundant on their study areas. Results of these and other studi.es indicate 
that the tip moth has relatively little effect on height growth of trees u.:1less 
~re than 50 percent of the terminals are killed. 

Discussion by Heikkenen and others of techniques for appraising tip moth 
populations and injury emphasized the need for consideration of length of twi.g 
killed and number of larvae present per tip, rather than simply recording number 
of tips showing evidence of injury. This is a difficult problem and one that 
vai,·,:nnts inter.sive study. There is probably some definite relationship between 
~ltiple infestation of individual tips, length of tip killed, and percent Gf total 
tips infested. 

Beal found that potted loblolly seedlings treated with phorate in June had tip 
10th eggs deposited on them but that the larvae failed to develop. Check seedlings 
Vere heavily damaged by the end of the season. He did not obtain any deHnite growth 
•ti11rJla.tion effect in potted seedlings treated with phorate, although field experi
-nts in 1960 had indicated such an effect. Further work with systemics appears 
to be warranted. 

l Warren released large numbers of artificially reared parasites (Macrocentru_! sp. 
n study plots but did not find any definite increase in parasitization as compared 
ijth check areas. Additional work with parasites is planned by several people. 

t Considerable interest was expressed in ecological studies to learn more about 

1
he effects of spacing, shading, site quality, and mixtures of plant species. Such 
tudics may help to explain why plantations are generally more heavily infested than 
•re stands of natural reproduction. 
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studies airmed at eventual development of tip moth tolerant or mesistant strains 
ot crosses of pines are being conducted by Jack Coyne at the Southern Institute of 
forest Genetics. Other genetics studies involving the tip moth are being made by 
the Texas Forest Service in cooperation with Bob Thatcher at Nacogdoches and by A. 
J, Hodges Industries, Inc., at Many, Louisiana. Results of some of these studies 
are beginning to show promise of success. 

PUBLIC RELATIONS 

comtDittee: Gordon Barnes, Extension Entomologist 
Paul J, Frey, Fishery Research Biologist 
Robert H. Clark, Forester, Fordyce Lumber Company 
Dr. Curtis Mason, Niagara Chemical Company 

Public relations is one of the most important factors to consider when a 
program requiring large scale use of insecticides is planned. It can not be over• 
looked or ignored. Public relations is a must. A poor job may be done or a good 
job may be done. Which one may determine the success of a program. 

Research is a prerequisite to good public relations. Facts must be available 
to present. The soundness of a program must be determined through research infor
mation. With factual information available, then the public may be informed. 

First of all the control program should be nec~ssary. The gains from the 
application should more than offset losses and problems that are encountered in 
making the iniecticide application. Analysis of a program should be made with the 
cooperation of all segments of the public which may be involved. Any program of 
forest insect control must be necessity take into account its effect on fish and 
wildlife field to work out the best approach to take is probably one of the first 
steps in public relations • 

Every effort to exploit possible indirect and natural control measures should 
be made. Effects on public health must be well known. Pesticides manufacturers 
are playing a great role in the field of toxicology and effectiveness of insecticide . 
The release of their information to all people by radio, letters, television and 
the press is very important in informing the public on insecticides • 

The first public to be sold is the organization responsible for developing the 
pesticides program. Everyone should be in agreement and know what his responsibilit 
is in carr-,ting out the program • 

With the various publics in mind each should be reached with factuel informatio 
pertaining to their interests. Mass media, persone,l contacts, personal letters and 
any other communication methods should be used. The publics should be reached as 
quickly as possible with facts trying to get the jump on rumors and £else informatio; 
since this is hard to overcome once it has started. 

INDUSTRY'S PART AND VIEWPOINT IN 
PUBLIC RELATIONS OF PESTICIDE USAGE 

Curtis L. Mason 
Niagara Chemical Division 

FMC Corporation 
Greenville, Mississippi 

Attention was called to the activities of the National Agricultural Chemicals 
Association in its program of informing the public as to the need for pesticide 
usage and the safety of their usage when handled in accordance with label directions. 
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particular attention was called to the N. A. C. A. publ;J.cation entitled "Open Door 
to plenty" available from National Agricultural Chemicals Association, 1145 19th 
street, N. w., washing•:on 6, D. c. Special discµssion centered around the section 
of this booklet entitled "Pesticides and Wildlife" on pages 50 and 51, listing the 
following recent recommendations for forested areas: 

"1. insect infestations should be sprayed before they reach upper drainage 
areas. 

"2. Insect control programs should be undertaken before infestations cover 
1arge acreages of forest land. 

"3. Wherever practicable, spraying around the edge of lakes should be done 
nth small planes and when wind velocity is low. 

"4. Spraying should be carried out so as to avoid airplane turns over streams 
or the use of streams as boundaries for spraying operations." 



'.! t . ~ !~ r · ... /I .. 
' '"' ;,- tJ 

• ·T, 
~ " . . 
~l~Jocd 
9:)" '.t '/'il! 

i1ahr 
es&s 
1!'1rr&! 

erg li 
1"tGa 
10 !il~U 

IUSINESS MEETING 
October 27, 1961 

Chairman L.A. Hetrick presiding. The secretary reported on the disposition 
, the Kulash Memorial. Five U. s. Savings Bonds bad been presented to the Kulasb 
children yet at home. 

A report from the nominating committee was given by Richard Mason, Chairman. 
Jack Wooten was nominated to complete the tena of Herman Mayeux who had resigned 
~cause of other interests. This was for one year. Caleb Morris was nominated 
for a three year term. These men were elected to fill the respective positions to 
tbich they had been nominated. 

Suggestions for the next meeting site were received from the floor. Knox• 
dlle, Auburn and Asheville were suggested. Sentiment for a later meeting date 

s expressed by some. 

Ideas for the theme of next year's program were solicited. SQme diecussion 
~the arrangement of the program was made. 

Following adjournment of the conference, Chairman Hetrick called a meeting 
of the executive counsel. The counsellors chose Auburn, Alabama as the next meet• 
tog site. 

Ed Merkel and Bernard Ebel were selected as Co-chairmen of the program 
•ittee. 

Financial Report• December 1, 1961 

Following payment for postage, stencils, 
typing, etc, and collection of this year's 
registration fees, a total of $143.85 is 
on deposit at the Mcilroy Bank, Fayetteville, 
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Conferrees 

Sixth Annual Forest Insect Work Conference 

Alabama 

Lacy Hyche - Auburn University 
William Padgett - Alabama Division of Forestry 

Arkpnsas 

w. J. Baerg - University of Arkansas 
Gordon Barnes - University of Arkansas 
Grover Dowell• University of Arkansas 
Charles Lincoln• University of Arkansas 
Faye Meade· University of Arkansas 
carter Seymour• Arkansas State Plant Board 
James Tiner· Arkansas Forestry Commission 
Lloyd o. Warren• University of Arkansas 
Charles Wilson - University of Arkansas 

Florida 

George w. Dekle - Florida State Department of Agriculture 
L.A. Hetrick• University of Florida 
Vaughan Mccowan - Florida State Board of Forestry 
R. c. Wilkinson - University of Florida 
William Yearian • University of Florida 

Georgia 

Ching H. Tsao• University of Georgia 

Louisiana 

A. D. Oliver• Louisiana State University 

llisaissippi 

w. w. Neel· Mississippi State University 

Rorth Carolina 

H.J. Green - North Carolin Forest Service 

Oklahoma 

Clyde A. Bower• Oklahoma Department of Agriculture 
J.M. Goin• Oklahoma Department of Agriculture 
Moody Wade• Oklahoma Department of Agriculture 

Tennessee 
Ralph B. Quillen· Tennessee Division of Forestry 

Texas 

Leroy Williamson• Texas Forest Service 
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~u:ginia 

Caleb L. Morris - Virginia Division of Forestry 

U, s. Department of Interior, Fish and Wildlife Service 

paul J. Frey 

0, s. D. A. Forest Service 

Robert C. Aldrich Washington, D.C. 
, J. W. Bonberg 11 II 

Robert Heller II It 

J. s. Yu.ill It II 

John K. Krocher • u.s.F.S. Upper Darby, Pennsylvania 

William E. Waters, u.s.F.S. , New Haven, Conn. 

O,S.F,S. • Region 8 

w. D, Buchanan• Asheville · 
Leonce A. Cambre - Alexandria 
w. M Ciesla - Asheville 
Henry Galucha Jr, - Alexandria 
Dewin I. Hazard - Valdosta 
Michael H. Jones - Alexandria 
David E. Ketcham .. Ale,.mndria 
Hoover L, Lambert - Asheville 
Gene Ostwark ~ Alexandria 
Russell K. Smith• Atlanta 
Dale Vander,bl\r g - Valdosta 
John F. Wooten• Atlanta 

Southeastern Forest Experiment Station 

Edgar Clark• Asheville 
John c. Dixon• Asheville 
Arnold T. Drooz • Ash~ville 
Berne.rd H. Ebel .. Olustee 
Jack lt. Hdkenen - Macon 
R. J. Ko~al • Asheville 
E. P. Merkel - Olustee 
C. F. Speers - Asheville 

Southern Forest Experiment Station 

Ray H. Beal - Gulfport 
W. H. Bennett - Ne...:-1 Orleans 
Jack Coyne .. Gulfport 
H. R. Johnston - Gulfport 
L. w. Orr - New Orleans 
Robert C. Thatcher• Nacogdoches 

~nadian Department of Forestry 

D. R. Wallace 
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tndustry 

Robert Clark• Fordyce Lumber Company 
Rohe~t E. Lee - Union Bag-Camp Paper Corporation 
Riche~d R. Mason• Hiwasse Land Company 
Curtis Mason• Niagara Chemical Company 
Lyle Reynolds• Helena, Arkansas 
w. R. Smith• Shell Chemical Company 




