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lNTRUDUCTlON 

Al though this report ha~; oeen 1vri t ten \vc ! l , r the~ fuct, it is beln;:; 
pr~:scnted at this tirn 1,; 11ios1Jy ;Jn hi'-;to;·ical accou11t of the events as they 
occu,re<l iu 197 11; an<l to provide c,mt;nui of hi (,; caJ. d,1t tllrough an 
epidemic: budworm situ;1tion which stLll exi;ts. '-,,:nti2,1Jy, it is a compiL:i 
ho11 of d;Jta from the four Rcgion:ll l:.ntomolo st ; Ccorte J.ai1onte, David 
Struble, llubbard Trefts, and l-lenry Trial, ,Jc.; ,l!ld from fun1ter State EntomoJo 
gist, Rooley W. Nash; from former Survey [niomoiogis1, Dr. Edmund Brower; and 
from the present Survey Er: toni•J togi st, !Zi ch,.rd U•:-:,Jrl;unL 

The use of trade and company names j_,1 chis i-c:po1't is for the reaJer's 
benefit. l t does nc,t constitute offici ;11 endorser1t(:!ll of these pro(lucts or 
services by the Maine Forest Service to the e.;,,clus iun of othc,r products or 
services that 1nay be cm1a]lv suiL-1.bU: '.'ro111 other sotuYcs. t • 

EVENTS LEA DJ NC TO na~ 19],j SPfzAY OPERATION 

1 ri July 197:SJ th n':sul ts of a:, aeria; de:fo l i;1tion s1irvcy indicated sornc 
3. S million acres were budworm- i 11fes ted to some deg rec n. 11C! approxinw_-ce ly 
800,000 acres were moderatcJy to severely c18foliai\'d. Fall and winter :<oak 
ing-out collections of 1~l73 74 provjcied hazard dD-Li \ihich indicated tcp 
mortality was already occu(Ting at some collection polnt,;; namely TSR13 east 
of Gero Is]andJ \Vestrnardancl in the Cucret1:e C.1111p ;.1.ren. Tl5RS on the Blackstone 
Siding Road west of Square Lake Ri <lge, Tl7R5 in the Di,.'.kcy Brook-Route 161 
,JTea, T9R7 1/7 mile north of Salmon PooJ and T81l.i-l ·:;outh o Chase Camp area 
Dead trees were also reported in T9Rti on the Levesque Rond, and in New S'lveden 
in the Rista--Jemptlan<l Statjon area. 

Number,j of larvae rec:ovcrecl Fror,1 fal1-willt(J J~n:; 74 soaking-out collec•­
tions also indi c:,ted modera-i (: Lo cxtn:me populat iow; of ovenvintering Lnvae 
jn most collections, with extreme populati_ons of over 1(;00 larvae po_· 100 sq. 
ft. of ~"ir foliage being rec:orded from st,ver,; I col kclions. Populations of 
:rnl-6~)0 l:1rvac \'/ere expected Lo JJl'Oducc· (,C 909,, defoliatio1t; the extreme 
numbers r10 LOlH defoliation of i974 foliage, •:,i LL some accompanying :1:,.lL 
damage and hack feeding on ol,ler foliage, 

Heavy ]97:S egg mass counts, heavy pa:.,! defoliatio,1 ond dccJ.1ning tree v1g 
or indicated some 430,000 acres nczcded immedl ate tn.,atm(~ll.t in l~;71J to keep the 
trees alj ve. Al though al 1 ,Lreas proposen for l.r,';;tment wa.rrantecl such ac_-ti on, 
the hazard clatci were stratified in th,: evc-:n1 acre:1g(' had to be cut for some 
reason, c1nd to sati:jfy rcquirem(:nts fur :q,1nov:•! in the Environmental Impact 
Siatement. The areas Heeding t;•ent:mcnt 11?r(: !,l in nrnnl>c'r, were widely scat---
tercd, and included arc;:.-i never bc::fcrrc spr;:1yc~d. Proposed spray areas \\lere 
assigned p r-iori_ ties in dcr rc:ising orcler of nc,,d i-or treatment as dctennj ncd by 
Nash) Stark and Trefts on November !S, l97~;) and l•ic llS .follows: J4, S, 8> 
J 2, 6, 10 <)- 12- 13 - lJ , :;; , 7, n n d 11 ( li:. . I ) . 
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collected near the A1Jag;1sh Riv,-::r, south of tl.r, village of Allagash in TJ4R1l 
WELS by In<:,(;ct R;uige:r Mc3reair1y an<l Scve11 1.;!;:nds pecsonnel. 

spruq~ by l1eavy budworrn--causecl dcfo 1 i atj on. Spruce 8 j ncl1es or more in diam­
et_c,r are usually first attacked, althouL:h in {:pi-dcrnjc ~)j_L1Jat:tonsj tTees of c1.lJ 
diameters may be attacked. Hcetle acti~i is m(,st re:i,Li Ly obs rved 3 feet 
above ground on th8 8" dbh trf_\es. Tile beet le 1.:,, fa i-;·Jy l;nge (about 1/ 4 11 

lon 

JU though 1wt a pri1:1e cons i dcrat ion in rhe :c,pc:iy--110 spray decision, the po­
teot ia 1 buildup of this beet],'. was ncvcrthZ:.•lc, :; a f;:;:ctor, alo11g with increased 
susceptibility of the ',pruce budworm-clamago,j •;pruce-fir forest to lightlling 
strikes a11d result11nt forest fire danger. 

THE 197,1 SPRAY PROJbC:T ANU HEU,TcD OPERATIONS 

Ohj<c,ctives of t!t(: treatment were to reduct: significar:tly budworm popula 
t:ions and, by so ctoin.!~, prevent hudv;onn-cau:, 1,·d trc,-: mortality, maintai:t tree 
vigor, preserve and protect exj'.,t·u1g wildlife hnb 1 t,i1) and maintain the recrea 
tional and aesthetic values uf the are:1 (keep the trees alive). An accompany­
ing objective w:Js to maintain a stablrc rcconom;' in an an~a i,hen.' healthy, pro 
duct-ive forests arc the major sonrce of incumv. 

As in the past, the Maine Forest Se1·vice de lei t!ic reconunenclation tc 
spray until it was essc:nt ia l to protect spruce cJJ!d fir frurn imminent and '1 n 
creasii, 2; tree mortality. Natural control factor"', :;uclt as parr.sites, predators, 
and weather were given time to exert m;1ximum influence against epidemic hu<lworm 
populations 1,rith only limited success. 

The 1974 protection project consiste(.1 of 11 operahonal spray areas (Fjg. 
l) aHd involved the usu:il preparations and detail.eel pLJnninf~- Clearance was 
obtained f:irst with the Boarci of PesLicides Control. Open explanatory meet 
ings were he}d w~th cunserv,rUon groups, rela1ec.! State agcnc.i.es, and. local 
groups. Publicity was released through the i1ew media. 

r• l • 
l'l!llUl 

State of Maine funds were made ,w;i:i 1ablc Fc!J. 20 through legislative ac-­
t1on. Equal US. Forest Service funds ~11re madr avajlable May 15 (50-50 fund 
ing). This dcl;.·-ty \Vas 1nost. fTus·Lratinj; i11 the pl~u111i11g and preparatory phases 1 

s-i.nc(-; no furtds could be C<.)JrnniLtt\d UTltil ;111 pTnjec·t funds were in l1andS) 

Direct opPrationa 1 costs v.:eTc· $ .. 3?> per acre~ ] nd Lrect operational cos·ts 
;Jrnounted ·Lo approx.in1ate1y $2~t!4 pc-r ,~Jc♦ r()~ Tot~-1] 

pe1"imentaJ sp rHy costs I an1ou.ntcd to (1pproxin1atc 

T]lC' 

purj ect cc::;ts, includi 11g ex-
1, 500,000 (@ $3.35/A). 
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remote areas, detailed consideration was given to use of the Millinocket and 
Houlton Airports or of helicopters; however, these alternatives were abandoned 
due to associated administrative, transportation, and housing problems. 

Planning and efficiency were aided greatly by the cooperation of numerous 
State and City departments which were listed in previous reports. The 
est financial benefit was from the Department of Education through the North­
ern Maine Vocational Technical Institute, where all personnel attached to the 
airport ate in the dining hall (at cost), and lived gratis in the dormitories. 
Having all airport personnel at one place facilitated their supervision as we 1 
as supervision of all associated functions. 

Contacts and Caution Areas 

Real cooperation was also realized from Loring Air Force Base officials, 
and Carl Betterley, the F.A.A. representative at Loring, plus the one at Houl 
ton Airport. Pre-spray meetings and correspondence, good telephone and radio 
communications, and excellent advice on emergency procedures assured that 11 
concerned were well informed and all contingencies were covered ly. 
Since the Air Force had SAC bombers on low-level training flights over or ad 
jacent to some spray areas, both Loring and Houlton were notified 24 hours 
prior to each spray period. Notification of completion of spray periods was 
also given. Bombers were con@anded to rise to altitudes which would prevent 
collisions with our aircraft during spray periods. Two spray blocks (30 and 
31) actually were adjacent to and over Loring property in the Town of Caswell. 
Again, notifications were made through good telephone and radio coTI®unications. 

DOT in Canada was informed as to when our spray planes would be turning 
over the Canadian border. 

Passamaquoddy Indian Governor Socabasin was notified by Director Holt 
as to spray application on Indian Township. Personal contact work was con­
ducted there by H. Trial, Jr. and Eastern Region personnel. 

Personnel assignments and plane contractor are shown on the table of or­
ganization (Table 1). 

The first spring field activity associated with the spray project was 
the contact work or public relations phase. Most of the contact work was con­
centrated in spray areas 4, 5, and 6 in Aroostook Co. and area 14 in Washing­
ton Co. (Fig. 1). Personal contacts beginning in March were made with all 
residents in or within 1/4 mile of spray areas to explain the project, proce­
dures to be used, and to seek out caution and avoidance areas. A notice was 
left in the event no one was at home. 

All summer camps within and adjacent to the proposed spray areas were al 
so visited by Forestry personnel familiar with these areas. Remote areas im­
possible to reach by car or truck were reached by snowmobile. A notice of the 
proposed spray project and a fact sheet about the insecticide 11 Zectran 11 were 
posted conspicuously on each camp, Also contacted were non-resident owners, 
Town officials and public lot leasees. Telephone numbers and addresses of 
people to contact (Locke and Struble) for further information concerning th 
project were also left with the notices. 



Table 1. - Table of organizatiou for the June, 1~74 Maiue spruce hu<lworm spray project and accompanying surveys. 

OPERATED BY: 
~L\lNE DEPARTMENT OF CONSERVATION 

BUREAU OF FORESTRY 
DIVISJON OF ENTOMOLOGY 

Commissioner 
Dr. DonalJson Koons 

Dir. Forestry Bureau 
Fred E. Holt 

.. 
_D_1_r_._-~A~d~1-n_i_·-n_·-_i..:.s-_t_r-_a_:~i~v:e~~S~-e-_-r:v:i:c:e~.s:: ..... --'---~---u-._s_._F_o_r_c_3_t_s_e_r_v_1_· c-e-Coordin · I Richard Sawyer _ Paul Buffam 

Tech. Ass t. 
Struble 
Trial, Jr. 
Tref ts 

Collectors Laboratory Analysis 
Atwood McMullen F. Congdon c. Morneau 
Devine Pratt H. Congdon V. 
Dyer Smith I. Currie w. 
Holmes E. Gagnon V. 
McBreairty M. Hebert J. 

D. Martin J. 

Accompa~yi;;g 's·~;rveys·· f~r all Regions 
Same Men Alternating 

Associated ··Monitoring 
Maine Forestry Bureau 

Birds 
Ir1sects 

Mr. S. Melvin 
Dr. E. Osgood 

Insects and Plants Dr. A.E. Brower 

Tucker 
St. Peter 
Raf ford 
York 
Milligan 

Note: The base for spraying operations was Presque Isle 

Barracks 
Custodians 
L. Michaud 
E. Searway 

Advice & Assist. 
B. Fliegei: 

B. McDougall 
Forest Protection 

...__ ___ L_imi ted 

Maps & Progress 
J. Walker 
J. Hinkley 
J. Chene 

~iunicipal Airport - total acreage was 430,000 (including experimental) 

Mixing 
W. Bennett-Leader 
S. Day, Ingalls, 
Mitchell, Rushinal 

& Worster 

Pumps & Loading 
W. Dow-Leader 

Plus 
Mixing Crew 

COOPERATION BY: 

1) U.S. FOREST SERVICE 
NORTHEASTERN AREA S. o, P. F. 

2) FOREST PROTECTION LTD. 
OF NEW BRUNSWICK 

3) PRESQUE ISLE CJTY MANAGER, 
FIRE-POLICE DEPARTMENTS 

4) NORTHERN MAINE VOCATIONAL 
TECHNICAL INSTITUTE 

Cooks 
M. Keagan 
C. Keagan 
I. Bartley 

! G. Gi:een 
N. McCrum 
F. Fitzgerald 

Gasoline Supply 
Dead River Co. 

Plane Spray 
Contractor* 7< 

Supervisors 
G. Wilson 
I. Guess 

* Northe~st Helicop­
ter Service 

Old Town, Maine 

** Glohe Air Inc. 
Mesa, Arizona 

(Jl 
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Caution areas sought were small fish ponds, bee-hives, poultry and mink 
farms, organic gardens, and other areas which we:ce not to be sprayed nor flown 
over. These were detailed on USGS maps used by spray and guide plane pilots, 
and on the master map at the airport, and were eliminated from the spray plan. 
In late May, caution area markers, each consisting of a brush-filled cloth bag 
covered with a fluorescent orange hunting vest attached at the end of a long 
pole, were secured to a dominant tree or structure near the caution area so 
that it extended above the forest canopy. This difficult task was accomplished 
with the helpful assistance of Maine Public Service Co. personnel and equipment 
through Don Collins in Presque Isle. 

The Insecticide 

Zectran was used and was the best of only two chemicals registered for 
use against the spruce budworm at that time (See Appendix A for general infor-• 
mation). Approximately 41,835 gallons of Zectran CF24 stock solution (1. 5 lbs. 
or 24 oz. active ingredient per gallon) were shipped in May by Dow Chemical 
Co. to a railhead at the airport facility. This stock solution was diluted 
by our crews, 1 part to 1 1/2 parts kerosene supplied by the Dead RiveT Co. Our 
storage tanks with a total capacity of 108,000 gallons were at the base to in­
sure plenty of spray mixture at all times and to allow mixing of all material 
prior to start of spray application. The spray mixture was applied in one ap 
plication at the rate of one quart per acre, each quart containing .15 lbs. 
(2.4 oz.) actual Zectran (vs. the same amount in one gallon of spray mixture 
per acre in 1973). 

Sprar_ Aircraft 

Six PV2 aircraft, each with a capacity of 1,200 gallons, and 3 TBM air­
craft, each with a capacity of 800 gallons, were used. TBMs were flown in 
teams of 3; PV2s flew in teams of 3 or 2. One helicopter was used to treat 
2,660 acres along inhabited roadsides and lake shores (Table 2). 

Spray plane teams were guided as j_n the past by a pair of Cessna planes 
flying above, each manned by an experienced navigator supplied by Forest Pro­
tection L tel. of New Brunswick. The seven Cessna planes and pi lots were sup­
plied by Maine Aviation Corporation of Portland. 

Swath width for each TBM was 367 feet; for each PV2 it was 550 feet. 
Spray aircraft flew at 165 m p.h. and 100-175 feet above the trees. Aircraft 
spray systems using nozzles #8008 were calibrated to emit droplets 110 ± micron 
m.m.d. 1 Spray block size was usually nine miles (N & S) by 2 1/2 miles, al­
though size was often adjusted to compensate for water areas, (Table 3). Flight 
was normally from north to south and return. 

mass median diameter 
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Table 2. - Townships and approximate acreages sprayed by helicopter in 1974. 

Block It Aprrox. Miles Approx. Acres ---- ... 

L Indian Town 1 2 1/ 2 62 1/ 2 
2. Waite & Indian Tmrn 2 10 250 
3. TlRl 3 23 575 
4. Perham 18 2 1/2 62 1/2 
5. New Sweden - Rista Sliding 22 8 200 
6. Westmanland Pl t. - RailToad 21 8 200 
7. Stockholm 23 ,.., 50 L 

8. Tl6R4WELS - Madawaska Lake 24 10 250 
9. Tl 7R5WELS South of Guerette 26 9 225 

10. Tl 7R5WELS - Cross Lake 27 8 1/2 212 1/ 2 
11. Frenchville 28 l 1/ 2 37 1/2 

-------
85 + 2,125 + 

Timing ~i ~E_Tay Operations c1nd Larval Developme~_!__ 

Spraying started June 8 p.m. when the required 90% of the larvae were 
in the fourth and fifth ins tars (a strong 20% wen, fifth), as detennined by 
field crews at the Portage and Cross Lake laboratories (Figs. 2, 3 and Table 
4). It was completed June 16 a.m. Area 14 was the first area ready for 
spraying as expected, based on larval development checks in the various areas. 

Duration ~£ Sprar_ ~roj ect 

Weather was so favorable in 1974 (Table S) that very few possible spray 
periods were cancelled. This was reflected in the 9-day completion period. 
Total plane-carrying-capacity was 7200 gallons less than the previous project, 
or 57% of that in 1973. This was due to using less spray mixture per acre in 

1974, but we also had considerably more "haul distance" in 1974. A total of 
420,000 operational acres were treated. 

Safety ~ncl Radio CCJmmunications 

Safety was again stressed - generally through police and fire protection, 
specifically through the provision by the Public Health Laboratory of Ernest 
Richardson and Robert Batteese. These men kept any of the crew exposed to the 
chemical under constant surveillance during mixing, loading, and spraying. In­
valuable help was given by 12 men of the Fire Control Division in setting up 
and operating the mixing and loading equipment also by the radio staff in 
providing excellent pl ane--to-plane-to-airport communications. 
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Table 3. 1974 spruce budworm spray blocks and acreages. 

Area 

L Beau Lake * 
2. 19Rl2 

3. Allagash 
4. New Canada 
5. Cross Lake* 

6. Hamlin-Caswell 

7. Musquacooks 
8. Grand Lake Seboeis 

9. Beetle Mt. 
10. Coffelos 

11. McCarty Field 
12. Urnbazooksus Lake & Stream 
13. Longley Pond 
14. Washington Co. - St. 

Croix River 

Block No. 

14 
15 22,599 
16 - 11,496 
17 
29 
18 - 12,389 
20 - 9,092 
21 - 15,245 
22 - 14,809 
23 - 4,778 
24 - 12,897 
25 - 7,785 
26 - 10,439 
27 - 7,373 
28 - 9,786 
30 - 13,308 
31 - 10,593 
12 
32 - 8,402 
33 - 14,381 
34 - 13,996 
35 - 13,534 
36 - 14,138 
37 - 8,170 
38 - 6,470 
39 - 8,738 
40 11,029 
41 - 8,077 
42 - 13,544 
43 

8 - 14,940 
9 - 4,447 
7 

10 
11 

1 - 16,316 
2 - 12,758 
3 - 11,546 
4 - 7,330 
5 - 11,664 
6 - 15,849 

13,441 

34,095 
3,051 
3 612 

23,901 
20,943 

120 559 
4,970 

19 387 
2 37 
2,204 
2,441 

75,463 
Grand Total ...... 431,033 

* Block #19 was dropped. Acreage figure was not included in the totals. 

Block #13 (Narrow band along west side of Beau Lake) was also 
to steepness of terrain and closeness to international 
waters. 
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Tab le 4. - Spruce budworm deve 1971-1974 (Approximate dates). 

INSTAR OR DEVELOPMENT STAGE 

1- 2 Weeks Lasts a \I/eek Few Days l Week 2 Weeks Start Light Trap 
Year (Start Dev. Co 11.) III IV V VI p M 

1971 
(Oxbow) 5/19 5/26 6/ 3 6/11 6/20 6/20 7/1 
1972 
(Portage) 5/23 5/29 6/2 6/13 6/22 6/19 7/1 
19 73 
(Wash. Co.) 5/ 28 6/ 4 6/7 6/ 18 6/26(609~+) 7/1 
1973 
(Garfield) 5/ 4 6/ 5 6/10 6/13 6/20 6/20 7 I 3 ,~ 

µ 

1974 5/22 
(\I/ash Co.) (Fli]2j2er Creek) S/31 6/7 6/13 6/18 6/25(30%+) 
1974 
(Oxbow) 5/ 23 6/ 3 6/9 6/ 14 6/24 7/3(71%) 
1974 
(Alla2ash) 6/13 
1974 
r ckey Bk.) 6/12 ~ 

1974 
(T14R6-Beaver Bk.) 6/10 
1974 
(Third Mus uacook) 6/14 
1974 
(Round Pond - Telos) 6/12(62%) 6/12(31%) 



1964 T. 
R. 

1965 T. 

1966 T. 
R. 

1967 T. 
R. 

1968 T. 
R. 

1969 . T. 

R. 

1970 T. 
R. 

1971 T. 
R. 

1972 T. 
R. 

1973 T. 
R. 

1974 T. 
R. 

12 

Table 5. - Weather records Caribou Weather Bureau 
May 16-31, June, July and August, 1964-1974. 

T= Temperature 
R= Rainfall 
Dep. = Departure from 30 yr. average 1940-70 
Days= Days precipitation e.g. 11(7) 11 days, 7 of which had measurable precip. 

May June July August 

Dep. Days Dep. Days Dep. Days Dep. Days 
51.6 +1.8 58.8 -.2 65.8 +1.3 58.6 --11. 0 
1.6 -.22 11(7) 1.8 -2.27 19(13) 3.58 -.46 22(17) 3.38 -.29 19 17 . 

51.6 -0.8 61.1 +2.1 61.5 -3.0 60.9 -1. 7 
1.86 -0.68 12 (10) 1. 25 -2.82 18 (12) 3. 71 -0.33 18(13) 3.60 ··O. 0 2 12 

58.5 -.9 60.4 +1.4 64.1 -0,4 62 .0 -0.6 
0.97 -1.30 8 (3) 2.06 -2.01 18 (12) 3.27 -0. 77 18(12) l. 5/f -2.13 16 -, q 

-'--L 
-·-··· 

43.4 -7.2 62.1 +3.1 68.4 +3.9 6LL 2 +1.6 
1.47 +o.92 10 (6) 1.69 -2.38 17 (10) 4.18 +0.14(17-14) 4. 81 +1.14 15 (12) 

50.7 -0.2 59.l +0.1 66.3 +1.8 59.l -3.5 
1.11 -1.70 10 (6) 1. 65 -2.42 19 (9) 4. 2L.f +0.20 18(9) 2.01 -1.66 ]9 11 ·---

50.5 -L 7 60.7 +1.7 62.9 -L6 61+. 0 +Lt, 
1.84 -0.15 8 (7) 3.47 -0.60 16 (12) 3.73 -0.31 15(12 4.02 +0.35 18(15) ,_N ____ 

52.1 +0.7 61.7 +2.7 69.7 +5.2 66.0 +3.4 
1.61 +1.23 10 (8) 3.25 -0.82 17 (12) 2.54 ,-1.50 16 (10 3.18 -0 .49 15 (13) 

54a2 +1.7 59.3 +0.3 64. -0.5 I 
61.3 -L3 I 

LOO -0.97 5 (5) 2.62 -1.45 19 (13) 2.79 ·-L 25 20(13 3.39 -0.28 19(15) 

60.1 +2.5 61.5 +2.5 64.7 +0.2 60.5 -2.1 
1.60 +0.66 7 (5) 4.97 +0.90 17 (12) 4.21 +0.17 17(15 5.07 +l.~O ll1 (12) 

50.1 -LO 63.0 +4.0 6EL 6 +4.1 66.4 +3.8 
4.10 +2.00 12 (9) 2.13 -1.94 21 (13) L+. 62 +o.58 17(12) 2.95 -0. 72 21(1-~2 ~,-·--·-

46.6 -4.5 62.7 +3.1 64.7 -0.2 6Lt,3 +2.0 
1.11 +0.65 9 (7) 2.82 -0.59 19 (13) 3.39 -0.59 21 (17) 3. 98 +o. 20 LL( 
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Efficacy peterminatio~ and Results 

FORTRAN IV computer programs were developed by Dr. Gary A. Simmons, Uni­
versity of Maine, Orono to process field data for determination of insecticide 
efficacy from the 11 Abbott" formula method or 70-twig ample Simmons and Chem 
method. All field efficacy data for the 1974 season were automatically han­
dled by the University of Maine. Once phoned in, complete statistics were 
returned to Bureau of Forestry Regional Entomologist H. Trial, Jr. in Old Town 
within 15-30 minutes, resulting in a savings of considerable time and effort 
by Bureau of Forestry entomologists. 

Efficacy determination for the project using Abbott's Formula showed an 
average of 93% and a range of 91-98% reduction in budworm populations when ob·­
vious misses were eliminated from plot data. Overall efficacy was 85%. Good 
protection of foliage also was obtained; a further reflection of the short 
completion period. (Good protection is considered 60% or better of current 
growth). 

Using Abbott's formula and eliminating obvious misses, efficacy in the 
Allagash area (Area A) was 98.6% with a range of 97.3-99.9; for the Caswell­
Stockholm-New Canada area (Area B) 90.9% with a range of 84.5 97.3; for the 
Musquacook-Grand Lake Mattagamon-Beetle Mt. area (Area C) 95% with a range of 
92-98; and for the Washington Co. area (Area D) 97% with a range of 95-99. 

Collections inside and outside the spray area were as follows: 

Area (See Fig. 4) 

A 
B 
A-B (Outside only, 

between areas A & B) 
C 
D 

Totals 
Grand Total 

Pre and post-Spray Samples 

No. Inside 

20 
30 

so 
:50 

130 
200* 

No. Outside 

10 
10 
10 

20 
20 
70 

* 200 pre- and 200 post-spray samples 

For the first time, the Simmons and Chen method for determination of ef­
ficacy was tried, but only in Washington County along the St. Croix River 
(Area D). Abbott's formula was used elsewhere as well as in the Eastern Re 
gion, as a comparison for the Simmons and Chen method. 

Briefly, the new Simmons and Chen system involved taking seventy 18 11 

l0ng twig samples from within each large spray block as close to time of 
spray application as possible. Seventy 18" post-spray samples were taken 
from the same general area as the pre-spray srur~les and within a few days of 
spray application. The advantage of the Simmons and Chen method was that all 
samp Jes were taken within spray blocks, and fcv,;er samples per given area were 
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necessary to obtain a reasonable confidence level. 

The Simmons and Chen pre spray count was 26 
unadjusted (all 70 twigs counted) post-spray count 
twig and resulted in 85.346% control (26 3.81) x L 

26 

arvae per 18" twig. The 
was 3. 81 larvae per 18" 

Adjusted control similarly calculated and del 
(1.68 larvae per 18 11 tv1ig) was 93.S4So (26-1.9~ 100). 

26 

Monitoring 

obvious misses 

Monitoring of non-target organisms was contracted with and conducted by 
retired colleague Dr. A.E. Brower. No harmful effects were indicated. (See 
Appendix B for Dr. Brower' s summary of effects plus a list of moribund moths 
found and orders of insects killed by Zectran in 1974). 

Research Projects 

In addition to ~upplying funds for the 1974 budworm suppression project, 
the 106th Legislature also provided approximate $49,000 in funds for re 
lated studies. We contracted with Drs. John Dimond, David Leonard, Marshall 
Ashley, and Gary Simmons, Universi of Maine, Orono who conducted the fol 
lowing research: 

Dr. Leonard conducted research on parasite releas (Brachymeria inter-
me<liaJ and related studies. Dr. Ashley conducted earch on aerial photog-
raphy to improve efficiency in locating budworm-damaged areas needing con­
trol. 

Dr. Gary Simmons conducted research on Deve of Computer Program-
ming for Handling, Sorting and Analyzing Budworm Survey Data, on Improving 
Efficiency of Egg Mass Sampling, on Malaise Traps for Adult Spruce Budworm 
Moth Sampling, and on Application of Degree Days to Spruce Budworm Phenology. 

Field Tests of Sevin, Thurici and Zectran were conducted by Dr. John 
Dimond. TI1e Sevin 4-0il tests involved different t conventional or 
Beeco-rnist nozzles, operational or helicopter application, and a new formula­
tion. 

ThurJ,cide@ tests included unclil,J,Lted and water-diluted Th,Rricide@ alone, 
Tirnricid~ plus Chi tinase, ThuricidJ!:9 plus Zectran, Thuricid~ plus Sumi th ion. 

Zectran tests involved 2.4 oz. a.i. in oil applied at the rate of 1 qt./ 
acre when development was in the third and in the fourth instar. 

Details and results of the above tests are availab e from the individual 
researcher or in a final progress report sent former 
covered all cooperatively-funded research projects. 
ational and research spray application data 

Commissioner Koons which 
Table 6 summarizes □per-
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Table 6. - Swnmary of 1974 spray application data. 

Rate Per 
Spray of Gallons Spray Plane 

Treatment Timing Block AEpl. Mix Acres Nozzles Swath Aircraft 

Sevin-4 Peak 3rd 42A,42B* 1 Qt./ A 2383 9530 8004 367' TBM 
Oil 

Zectran Equal 3rd 39 1 Qt./ A 2185 8738 8008 367' TBM 
& 4th 

Sevin-4 90% 4th 38 1 Qt./ A 1618 6470 8004 367' TBM 
Oil & 5th 

Zectran 90% 4th All Other 1 Qt./ A 103, 750 415,000 8008 367' TBM 
& 5th (Opera-

tional) 550' PV-2 
B. t. 800 

* 42A = W 1/3; 42B ~ E 2/3 

1974 Larval and Pupal Parasitism 

Early larval parasitism was determined as in previous years; i.e. dissec­
tion of 100 second instar larvae from each sample point. Sample points were 
eleven in number. 

The fourth and sixth instar samples were collected from nine plots scat­
tered through northern Maine. Samples consisted of 10 larvae from each of 10 
trees, making 100 larvae per plot. These larvae were reared through to adult­
hood (segregated by individual trees) and the parasites collected. 

The pupal samples were taken from post-spray samples of oudworm popula­
tion density. The samples were allowed to complete development and the para­
sitism rates noted. Results of the parasite surveys are swnmarized in Table 7. 

Note: In a memo from Dr. David Leonard, University of Maine Entomology De­
partment, to Robley W. Nash, State Entomologist on September 13, 1974, Dr. 
Leonard reported lack of emergence of budworm adults from pupae to be 9.3% in 
Indian Twsp. (Washington Co.) and 23.3% in the Shin Pond area (Penobscot Co.). 
He speculated that pathogens may have killed more budworms than at first re­
alized. Parasitism was not associated with this lack of emergence. 

DISTRIBUTION OF SPRUCE BUDWORM LARVAE IN 1974 

The Forest Insect and Disease Survey conducted throughout Maine each 
year has for many years provided information on larval spruce budworm 
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Table 7. - Spruce budworrn parasitism data - 197!+. 

1-2 Parasitism: (Dissection by Jeanne St. Peter) 

Sample Point 

Black Brook* (64) 

T9R4* (90) 

Rockabema 

Tl4R6 

Oxbow 

Tl5R5 

Wallagrass 

Webster Lake 

T13Rl4 

T14Rl2 

T15Rll 

Average 

% Parasitism 
Apanteles Glypta 

5 12 

8 10 

8 9 

6 4 

10 7 

3 10 

7 4 

6 5 

10 2 

7 9 

13 4 

7.5 6.9 

Total Parasitism(%) 

17 

18 

17 

10 

17 

13 

11 

11 

12 

16 

17 

14.4 

'k Incomplete sample.. A full sample was 10 larvae from each of 10 trees ( total 
of 100 larvae from each sample point), 

I-4, 1-6 & Pupal Parasitism: (Struble) 

Parasite When Sampled % Parasitism 

Hymenoptera 

Apanteles I-4 4.67 

Glypta I-4 2,89 

I-6 5,24 

Itoplectis Pupation 0.10 

Phaeogenes Pupation 0.26 

Meteorus Pupation 2.62 

Diptera 

Tachinids Pupation 2.25 
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distribution. Past surveys have yielded larvae mostly from Aroostook, Pis­
cataquis, Somerset and Washington Counties; however, the 1974 survey re­
vealed larval budworrn populations in virtually all counties (Fig. 5). 

MOTH FLIGHTS 

A storm originating in the St. Lawrence River area of Quebec evidently 
was responsible for transporting massive flights of spruce budworrn moths into 
the Allagash-Fort Kent areas. On the night of July 14-15, windrows of spruce 
budworrn moths were observed on the bridge at Allagash, and so many moths were 
attracted to street lamps that the ground underneath was made greasy. Heavy 
moth catches were noted in the Deboulie area which normally only catches low 
numbers of moths. In Portage, the light trap was completely full by 1:30 
A.M. More than the usual numbers of moths were also caught at Hay Lake. 

On the night of July 15-16, large numbers of budworrn moths were attracted 
to street lights and spotlights in the Augusta area. On the 16th, many moths 
were observed on blue, Norway and white spruce at the Entomology Lab in 
Augusta and new egg masses observed on the foliage. 

On July 22 in the Musquacook Lakes area, moths were still abundant on 
trees - most eggs were green and unhatched. 

On July 24, moths were still flying at Topsfield and females were still 
gravid on this date. 

On the nights of July 18-19 and 23-24, Maggie Marquis got 2 quarts of 
budworrn moths at Chesuncook Darn. Moths were still flying at Pittston Farm 
and Chesuncook Darn on the night of July 25-26. Flights were seen in many 
Maine towns between July 14-17. Many moths were observed around a lighted 
greenhouse in Brunswick during this period. 

area 
was a 
top. 
cloud 

On July 16 at 9:30 P.M. the Weather Bureau radar screen in the Caribou 
showed an unknown mass 35 miles southerly of Loring Air Force Base. This 
band 20 miles wide at altitudes up to 8,000 feet, and with a very flat 
The flat top would indicate rather definitely that the mass was not a 
formation. 

Adult moths moved into states to the south of Maine on a massive mid­
July cold front that carried moths as far South as West Virginia. News re­
ports indicated that homes in the Pittsburg, Erie, and Cleveland, Ohio areas 
were covered with the moths. According to Jim Nichols, this apparently ex­
plains why adult budworrn were picked up in Pennsylvania a month after native 
population adults had disappeared. Severe defoliation had occurred on hemlock 
in the spring at Prince Galliteen State Park in Cambria Co., on 8,900 acres 
in Cameron Co., 3,500 acres in Elk Co., and 500 acres in Clearfield Co., in­
cluding Parker Dam State Park.l 

1 Pa. For. Pest Mgt. - Jim Nichols, 8/8/74 
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The following narrative report by Richard Dearborn also lends support to the 
massive numbers of moths encountered: 

Spruce Budworm Moth Flights 

Larval populations of the spruce budworm in 1974 reached levels unprece 
dented in Maine for more than 50 years and large moth flights resulted. While 
only those who live or travel through the spruce-fir areas of the State real 
felt directly the impact of the larval feeding, the moth flights were notice­
able to nearly everyone, statewide. As a result, we had not only an increased 
awareness of the spruce budworm situation but the possibility of at least some 
budworm larval activity on spruce and fir even in southern Maine in 1975 

There seemed to be at least two distinct flights of moths in 1974 wi 
the first being the larger of the two. The following is the sequence of events 
as they were reported to us: 

Sunday night July 14 Allagash-St. Francis-Ft. Kent-Portage-Presqtrn sle 
Caribou - Moths everywhere at lights across much 
of northern Maine. TI1e road from Allagash to Ft. 
Kent was literally covered with moths with windrows 
along the side. They formed piles against the 
sides of the bridge crossing the Allagash. Moths 
seemed to precede a storm front from the NW. 

Monday night July 15 Central-North Central Maine - Moths reported as 
heavy at lights in Jackman, Greenville, Long A, En 
field, Lincoln and many areas in between. Moths 
covered windows at some resorts such as the Squaw 
Mtn. Inn in Greenville. Moths were so abundant 
beneath lights in a mi 11 yard at 1-loleb that when 
workers walked through them they left foot prints. 
Moths also caused concern at the GNP Mill at East 
Millinocket where they were abundant in work areas. 
Roads were very greasy. At a woods camp at Telos 
it was reported that moths could be shoveled off 
the ground. 

Tuesday night July 16 Central-Southern Maine Reports of abundant moth 
activity from Farmington, Old Town, Orono, Bangor 
and Winslow. A "snowstorm" of moths reported at 
lights and along highways from Portland to Saco 
Biddeford & Kennebunk. A heavy dusting of moths 
reported from Fryeburg, Sebago, Brunswick and Kit 
tery. A heavier continuation of Monday night's 
flight was reported from Lincoln to Springfield & 
St. Croix area, where some motorists claim they 
had to stop their cars to clean off windshields, 
and from Medway. This also appeared to be the 
heaviest flight night in Fredericton, N.B. Canada. 
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The dates and information listed above refer to peak nights and it should 
be pointed out that some moth activity followed these Jutes in the areas list­
ed. In northern Maine moth activity also occurred on preceding nights but 
much less so in southern ivlaine where most moths were transients. Additional 
peaks of abundance were reported in northern and eastern Maine: Island Falls 
and other northern points on Sunday night, 3u1y 2J; Springfield, Topsfield on 
Thursday night, July 18. Moths from all of these flights caused concern as 
they entered homes and production areas in mills. The early flight (July 
14-16) seemed to move from the NW to the SE, generally but later flights were 
more spotty. Moths fell into vats of dyes in clothing mi11s, on to wet paper 
on screens at the start of processing in paper mills and many other nuisance 
areas. Moths also laid eggs on and in homes in some places where they were 
very abundant and these greenish spots were not appreciated. Moths fe 11 be­
neath lights on roads making them greasy and causing some concern. Many news­
papers were swamped with calls and requests for information on these flights 
of "mille-rs." 

While most of the moths in southern Maine were badly rubbed and probably 
came long distances, some were seen which wore we l 1 marked and obviously the 
product of local populations. This was especially true at Augusta and Bruns­
wick and most likely elsewhere. 

Specimens were seen in most cases where a report was received and a def 
inite determination made. 

The results of a light trap and Malaise trap survey carried out for bud­
worm moths in .July have been released. 

Note: See also pp. 5 and 6, 
Maine Forest Service, 

Forest Insect and Disease Notes No. 1, 1974, 
Augusta, Me. 

Around mid-.July, 1974, former State Entomologist R.W. Nash was informed 
by Forest Protection Ltd. that moths were quite abundant at 5,000 feet alti-· 
tude, and that some guide and spray planes experienced danger in flying by 
8 P.M. Maritime Daylight Time. Aircraft windshields were becoming opaque 
from battered moths and their exuded green eggs. ~loths apparently were mostly 
females. Local dispersal of moths generally showed equal numbers of males ;md 
females, while long distance dispersal generally showed mostly females. First 
substantial flights generally contained males, second substantial flights gen­
eral contained female moths. 

As in past years, light trap stations were maintained throughout the month 
of .July and were located as shown in Fig. 6. Spruce hudworm moth catches 
identifi eel from these light traps a.re listed in Tab le 8. 

DEFO LlATlON SURVEY 

Defoliation in 1974 increased over that in LCJ7::; in both magnitude and in 
tensity. By lnte June alid car1y July, s.::; million acres were uniformly brown 
(Fig. 7). 





Table 8. - Spruce budworm moths identified from light trap collections during 1974. 
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Wes tern Re ion 

Tn the Western Region, defoliation incre;ised and was :~evere in the Dole­
Long Pond-Penobscot Lake, Town Brook area of T3RS, TlR.13 (Frenchtown) and 
T1Rl2 between Farrar Mt. and Big Spencer Mt. just north of First Roach and 
Kokadjo. 

Light defoliation was reported in the fol low in areas. Dennistown, 
Canada Falls Lake (west of Moosehead), north of Seboomook Lake, the St. 
/\urelie area, and cast of Depot Camp on the S. W. BTanch of the St. John Rive re 

Baxter Park 

In Baxter Park, the Center Mt., Wassaticook, Burnt Mt., Strickland Mt. 
areas suffered the second consecutive year of heavy de foliation. Defoliation 
was a 1 so heavy south of McCarty Field, and ext Teliw l y heavy around McCarty 
Field. North of McCarty Field (all of T6R9 and ThRlO), very heavy defoliation 
occurred. 

Northern Reg i.on 

In the Northern Region, with the exception of ::-;pray areas (Fig. 1) and the 
predominantly potato growing areas in northeastern Aroostook, defoliation was 
uniformly heavy. 

Eastern Region 

in the !:astern Region, in addition to the arc,1 proposed for sprayint•,, Jc­
foliation increased in intensity along Rt. 6 and north of Rt, 6 along Tom:1h 
Stream in Codyville Plt. Defoliation also incrc.:tscd in Lambert Lake and V;inc,·-
boro as well. A new epicenter started in Hainesvi lie and defoliation was 
heavy to severe along the east and 1ve:ot branch of the ~lattawamkcag. A hn2,1nl 
rating of 12 13 was calculated for the river nrea, :md 1·atings decreased in 
value back from the river toward the lsl;md Fall ;irc~i. 

In addition to formal :Vluine Forest Service survey 1·csults, additional in­

formation on defoliation was received from individuals, such as John llartranf , 
Oxford Paper Co. (now Boise Cascade) who reported conditions in Big Ten, Tl0lzi7 
on the Aroostook Somerset border. 

PrentLss and Carlisle, Creat Northern Paper Co., and possibly others, 111 

dependently hi red Se1val l C:o. of Old Town to take infra red photography for 
evalLwtion of spruce-fiT stands damaged by the spn1cc lmd1wrm. This 1·,as ~1. ncv; 
approach to bud1vorm damage cva l uaticn over ext ens i vc areas. 



,\fter the L9'7 1I spray project wa,; completed, j t was learned th,;t spcay 
block i/4 in the Eastern ion hac.l been cut over w; erirJy a:"; January of 19 .1. 

applic:1tion to [his block was o. w:1 te of m:iterial ancl pointed up tlw 
need for a gt·eat vo_icc by l'1ndovn1ers and l;t11dmana,f~ers _i_n desier1ation (tC 

drcas tu bt; c; J m I a t:ed front the spray _C)roj ec t a-ce;:-, as rccummendcd t)y i·t1-i nc 

Forest Service, Di ision of EnL•))nology personnel. 

LGG MASS SURVEY 

The egg mas survey connnenced jn J\uRust ;1, past years cu1d JY::_~ovi 
inforn;atiorJ :m rnass n1.unbers in rcl:1tion tc tnc hazatcl a1:r! tree c:iLi,Jn 
at spcc:iLic lou1tion~-;. The 11umber of c;:,rnple:; :,earched wo.:; 902 and :his nv 
eragecl ahoul :;;.() srn11pJc,; per township 1vithin the infested an~a. The:; d:i '.l 
provided the 111aill l1asi'., foe JC)?'.; spTay-no spray decisions. 

Egg mass coiurts wt;re cxt1·e1nely in 1~)7 1l with 1nan:v rs;_u:1'1.irq~ couiit· 

of ,000 l)Cl 100 sq. ft. ul' foliage. li,c avE:r:iP,e for alJ samp1 :-; l )(i 

per 100 sq. ft. of foJin;i,c. 1\ count of from 21)] 1100 was sufficient to c,ius 
compJetc dcfol i:.it;or1 oC current growth jn 197'). The extremely high ccw,ts 
were expcct,Jd lo ,·,,sult in complet(: defoliation of 1()7S growth, ilH Judi,1 
;ixi ls, and backfcc·din~; on old~l' foliugc (Fig. 8, Table 9). Ra1,v t.rc(, i1a;;11rd 
dnt;i by Erid de•-;ignnt on is on file at the Entorno!ogy L:ihoratory :,;;cl '11clndc', 
egf: niass counts) i~T·cc condJti_on and vigor val11es. 

Mass Parasitism, Dead of Other Causes 

The foJJowing v;c1lues for pari!.si.Usm and "dead of other causes': (DOC) ;ir2 

percentages of the total nc\lJ egg masses. The v:1J ues fo1· old egg rnassc,.; ,,re· 
a percentaf,;e of the tota ! number of egg masse:, found, both old and new: 

Parasitism 

JX)C 

Old Masses 

x 

V 
A 

0. 24~, 
0.84 
4.09% 

SOAK I 01G- OUT OF OVERWTNTf:RING SECOr<D INSTAR Li\RV1\E 

Soakirq.~ <Jut pcocedurcs were the ~nne as outlined in the 197::~ spruce hnd,­
worm report, ,.-1ith the cxn:;1nion that hexane or hexanes was substituted for 
be117,ene ns recommended hy }:rnie Richanlson of the Pulilic Health Lahoratlny. 
1-Iexanes do not advt;rscly affect 1i~veT tissues as cloes benzene :Jn situatj_ons oF 
inadequcitc: vcnt_i_ L~~ition. /\lso 5 the hexanc:s are rnor·e ec:onon1ical to 11:_;c} a11d 
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Spruce budworm hazard ratjng system 

Category 

Trace 
Light 
Moderate 
lleavy 
Severe 

Trace 
Light 
Moderate 
Severe 
Dead Tops 

Poor 
Fair 
Good 

None 
Light 
Moderate 
lleavy 

No. 

Very lleavy 
Extreme 

!Iazard Rat:i ng 

Current Defoliation 

Previous Damage 

Tree Vigor 

Egg Mass Deposition 

Mass/100 Sq. Ft. 

0 
1-100 

101 240 
2L1 l 400 
401+ 

j(J()()+ 

Revision Very Low 
LO'd 

Moderate 
rt/•,~•~•-•••• .. . ] -- L: ~ 
l\t:<_UIIIJJJ\:JlUclL tUJl 

l 974. 

Very High Pre--saJvage 

Hazard V:1 iuc 

() 

1 
2 

4 

0 
3 
(y 

9 
12 

+l 
0 

- l 

Infestation Level 

0 
1 
2 
3 
4 
5 

Range of ToLi l V;:lucs 

0 4 
5 - 7 
8 - 11 

i -''\ 

lL 

17 
16 
22 



pe rfurm about as ii 11 as the benzene in 1..:aptur in the scconcl i nstar larvae at 
the he,,;anc wa tcr interface in the se1Jar,1to1·y flmm~l. 

In ad<.lition to use of soak out datc1 to b;;ck up egg ni,:1ss collection 
chta for detcrndnation ef control 1u,eds in ti,(-• furr,,_t si1-u;1tion, s -out 
col L:ctions were lso made in the Christmas t rec 1;rowing areas of the State, 
particularly in Southern and Eastern Maine. l<csull.s of these ,;urveys are con 
tained in Appendices C - L. Guidelines for z:s tinwuon of overwintering larval 
populations, infestation levels, and defoliation anticipated are given in 
Tables 10 :md 11, 

,JFI' l{ANCER OVERfLI(;!IT 
OF A PORTION OF nm DEFOLl/Hi~D /\REA 

On December 20, 1974 ;-in overflight of some of the more severely defoli 
ated area:; was made to ass,rre that u1nformity of stcmd da:n;.1ge appraisal exist­
ed between each Regional Entomologist an<l the l·ie ld Survey Coordinator. This 
was important at the t:ime in the event hazard <fat a had to be stratJ fied. Pri 
oritics would h,ivc to be established to enable b,:st use of the insecticide 
::n.'ailabJc in the event sufficient amounts could ;1,1t be obtained to treat the 
en tin: area recommended foJ lowing evaluation of the l;iologica] data. Reports 
on this fl:ight are included in Appendices F L 

SUMM1\Rl ZED REGIONAL REPORTS 

Northern Region (Davj d Struble Regional E11tomologist) 

Despite better than 90% bu<lworm kill and good foliage protection 1n the 
sprayed areas, in fiights of moths from un::;prayed areas necessitates re-spray 
1ng most of the area as wnl} as vast new acreage in 1975. 

Defoliation ir1 l~l74 encompassed most of the c\Vc.ilable spruce fir type in 
the region. This buildup of current population, coupLed with the massive in­
fJights, gave (egg 01a:os deposjts averagjng 1100/100 ,-;q, ft. of foliage; almost 
rhn~e times the population necessary to completely defoliate the new growth 
for 1975. 

Oven-1.intering larval sumples were collected to c1,,sess the potential defol­
iation outside the major infestation and to recheck representative areas with­
in the spray area to determine 1arval survivul. 

The s;ll'uce hark beetle 1,v,is projected to become a major new problem for 
th(~ next few ye;-irs, While there were v<,ry few inst nces 11oted in 1974, the 
possibility of a major buildup of the spruce bark beetl1:- was very real when 
one cons idcrs j_ncreasi ng nwnbers of budworm-1veakc1;ed and killed trees and the 
massive blowdown in Baxter State \lark. 

Ea5tern l~£t{icrn (H. Trial, ,Jr. - Regional Entomologist) 

For th(' 
a portion of 

fir:::; t t- :i Hle 
W;Jshingt(J11 

in tlic hislory uf bu<l110rm cor,Lrn1 projects 111 

C:o. l✓ a~; ,;i.1n1ycd to control the :;prucc budworrn, 
tv1aine} 

C c.>Ollle 
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Table 10. Density of oveewintcring spr11cc, budworm larvae and infe:-,1·ati01i 
levels per 100 sq. ft .. of fir branch surface. 

Overwintering l:xpcctcd 
. Ft. J,<::Vt) J 

0 Ni 1 0 

J 100 Low 

101 300 Medium 

301 90 

6S1 Extreme 100 

Table 11. - Density of overwintering spruce budworm larvae and infec·u1t ivn 
levels per single fir branch (frorn Kettela correspondr-cnce) 

Infestation 

Light 

Medi.urn 30 

Jleavy 22 70 lO(n 

Severe 
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7S,500 acres along the St. CToix River from Vanceboro to Grand Falls and largt, 
portions of Waite and Indian Twps. were spra.yed in L'::J74, and included areas 
with a hazard rating of 12 or more (Table 9). 

Camp posting and persona.1 contact wen~ the m:=tJor c1Jntac•: activities con­
ducted, Oscar Ward and Roger Milligcrn of the F:in-• Control Divi.sion assistE,d 
regional entomology personne 1. liazard markers were inst al. led al cir,g Dr. David 
Leonard's parasite release site along Flipper Creek, Indian Township and at 
two residences along U.S. Rt. J as per requestec'l by the owners. 

!Jevelopment co]lectjons were started on ~ay 22 and continued through 
June. The Flipper Creek Rd. (U-Road) west of U.S. RL 1 was chosen as be 
ing representative of the area because it was average i11 elevation and temper­
ature. Additional checks on development were made throughout the spray area 
while pre--spray co1lect.i.ons were being made. 

Between May .30 and .June 5 a total of SO pn>spl'ay collections weTe taken 
and populations determined i11 the field, except for 3 points. Twenty of the 
total number of collections were made outside the spray area, 

ivlos t of the area was sprayed on the evenin 5 ,)f ,June 8 ,•.n<l 
,June 9. A portion of block 1 was not completed :inti l June J .2. 
;:icreage along the highway and flowage was sprayed by June 14. 

the morning of 
Helicopter 

Post-spray collecti.ons were taken between June 29 and July 3 and searched 
in the field. Larvae and pupae wore saved for determinat1011 of percent para­
sitism. About 30% of the population was in the Jarva] stc1ge on June 29, but 
pupation 1vas nearly complete by July 1. Most coJ Jections taken on June 29 
were inside the spray area where very few larvae or pupae were found. 

Western Begion (Hubbard Trefts - Regional Entomologist) 

Control efforts in 1974 in the Region did little or nothing to reduce tree 
damage in 4 out of the 5 areas treated. In the Coffeelos area, in that part 
which was sprayed both i11 1973 a11d 1974, the trees have made a noticeable re­
covery. Foliage loss was c1lmost complete on the otheT four areas (Beetle Mt., 
Urnbazooksus, Longley Pond, and McCarty Field). The McCarty Field area appar­
ently was not even sprayed in 1974. Surrl1undi11g areas suffered continuing 
heavy foliage loss with additional mortality shmving up, espedally in those 
areas missed during the 197~ operation. Extensive areas west of Chesuncook 
continued to be hard hit with some tree nwrtality expected there over tl1e win 
tee New areas of defoljation in J97L1 incJwbd the Cir flats west. of Farr;:iT 
Mt. and north of Fi·rst Roach Pond. Extensive areas of blowdown in western 
Baxter Park (within the budworm area) were expected to c1dd further to the fire 
hazard already existing from budworm-ki]led trees in the area. 

From the n1asstve 1noth flights in July and the hlgh number of egg masses 
:found throughout the region, it appeared that more hudworm damage would result 
itJ 1975 than 1,1e hove seen for at lea~:t 50 year's. 

Spray recommendations were set forth for ·100, 000 to 800,000 acres in the 
Northern part of the Seboomook and Moosehcc1d Disr-ricts (Crnccmgomoc to Telos 
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south to Birr Spencer Mounted n area). E s,,wherc i_n the inn (Cup , c 
K.L, Dennistown, Jim Pond, .hirkman, Pic!i:1nbon Lakes, Wilson [v!ilJs, Cohnni 
Gore, etc.) budwu rm dairwgc wa5; expected to he eve re 1.n l () 
wintering Larval surveys 

fn 1974, Warren t)cr1ncrt 5 Slcvc~ Da > ;\u~:;t'111 SiJ1r1np~i:1~ Str·-v Vlhe~tt(-'1l1y rid 

John I-iir1kley carr 1:::d our haTe of th !o;:1d du1··f11 the:~ s rii~ operat·ions ;~ 
Presque Isle. Ducing ti1c st:VC'r:d gnJund :rncl :u:riaJ surveys, !h\Jc Wight, 1 
Bowden, Bruce Down,·; (E:1stcrn Regjon) ., r;er,r·g:c ohnson, Asa M:trkcy, Mynm 
Witherill, John Knight, Bruce Labbe, .,rnJ Ch:1r i Robjnson of the No1·thci'll 
Region helped out in obtaining :1s intensi.ve ~md as rnnplctc :i. hudwctrn ,nv 
as has ever been undertaken l_n the W8stc·1·n 1on" >liJ{c Pellr;tic'r (Lf.Jj B~t 
State Park), Larry 1--Iuntcr (;\l J~1;~ash Vla tan C[l rpenLer (Creu-t_ l\Iurt-i1cTn 

Pape 1- Company), and Scot cy ',k innc:r from P,1ttcn 1 su a,~,; i ,.; n U: ';u t·vc/. 
Hub Tn:fts, :Vtlynard Atwood, dnci Cray in '.~1,1i th wc'r·,.: kept vccy husy 1 :, 1 l ~':;c 
people going in the same direction ;rnd not tri JJR over one nnoth 
tinuing fall and wi_ntcr '~nrvey~ yielded more det::ilecl infoTnw.tion 0,1 tvh,it o 
expect in 1_975~ A_pJ)Tox-i_m~itely ')~')0 gg mass ~imptes wc,-1·e taken ·in nos :1r·(-~a~3 

most serious! ;1ffected by lrnclv:nrn1 in il)'/11. 

MF.ET! NCS, fU:COMJ\lf:r,:D/\T;Ul<S AND PlU:PAHATl ONS 
FOR Tl!E 19/'.~ SFlV\Y PRO.JH:T 

Follow_i;1g an ea_rly rHt~eting of iv1ainc f7()_rcst :;er,llc:e· 1:.11turnolo;~y J)i_vls Ofj_r 

U.S. Forest Scrvic<; ;md industcy personnel., ,1 r·cqucst wa:; mad to ilav 1 ' pr:' 
liminary acreage figure for U1e 1975 project hy ember JO; thi::; to he !'e 
fined by micl--October for plannirn: purpose> Ili ,:onjunct on 1vith plarrnin 
phases, the foJlowing meetings were hclc!: 

DLrectoc Helt 1net with 3 
connoc,tion \~j_ th ting J 97,~) sp~cay funds nnd t:t in;:~ now 

to produce Zcctran for ]975. A pre! iminaj-y ,i,-r(,fif'.C figure f . '\ 
heavi ly-to .. scverely-defol iated :icres w:1s Jffe•;cn eel, and n rojcct 
lion acres w,is recommend(:d :.1t thi.'.; ti.m(;. 

C:l,em i Co. 
(W[ j ] J t 1n 
of':'ISrnil 

September 19 
in Augustn to 

A j o inf· C;n i; 1 di a 11 LJ. .<; m c e t i n °, i:n s iv; l d at h Civic (:(~ntc 

cltsct1ss cooperr,tivc buchV()~rrri activities~ 

October 1 ·1 The Entomology Staff Mcctin w,1:; hclcl at Bolton llill to Finalize 
spray rec01m1tt\Jtuat ions. 

October 23 

aCT"GS. 

A Land ivlanager En tomo lo 
the Entornology Division 1 

t :+,~et i ,1g was held 10 in form I ,md 
rc·cormncndn i ions to spray 3 .. r; n1 i, 1 l j on 

A real problem developed in late fall, 19'H whc,n insecticides for the 
recommended acreage wc1re foun<l to be i ,1 short supply. 
insecticide availability was as follows: 



33 

Actual 
Insecticide Gallon Insecticide Gal. Acres Per Total 
Name Quantity_ Per Gal. Cost Gallon Acres -----

Zcctran (Firm) 19,880 1 1/ 2 lbs. $13.95 10 198,800 
Sumithion (Firm) 12,000 8 lbs. .35. 00 32 384,000 
C: • 
,J8Vl11 4-0il 125,000 4 lbs~ 7.00 4 500,000 

(Possible) 

TOTAL ],082,800 

The big problem was finding facilities to convert elemental phosphorous 
to a sulfonated tri chloride form as a basic ingredient of Sumithion. Then it 
had to go to Japan to prepare technica] Sumithion with solvents, thence back 
to the U.S. for addition of emulsifiers, thence to Maine. To accomplish all 
this within the necessary time frame was an important factor in itself. 

1974 SPRAY PROJECTS AND CONOITIONS IN THE 
ADJACENT CANADIAN PROVINCES 

In 1974, Quebec sprayed about 6.5 million acres at a cost of approximate­
ly $1.28 per acre. Insecticides used in the operational project were Feni 
trothion, Matacil, and Zectran. 

New Brunswick's spray program covered approximately 3. 9 mi Ilion acres at 
a cost of approximately $0.68 per acre. Insectjcides used in the operational 
project were Fenitrothion, Phosphamidon (Dimecro11) and TrichJorfon (Dylox). 

New Brunswick also tried Phosphamidon against adult moths in 1974 in a 
large scale test following sma11 scale tests in 1973. 1be chemical was ap 
plied in two applications at l oz. in 6.4 oz. solution per acre. Application 
was by boom and nozzle (8006). A radar station at Renous, N.B. i•las used to 
record any moth migration into the adult spray area following spray applica­
tion. Details on this test are available from Forest Protection Ltd., Fred­
ericton, N.B. 

The Newfoundland outbreak, initiated in 197], intensified to an estimated 
7.2 million acres in 1974. Some 2.1 million of these acres were moderately 
to severely defoliated. Results of the 1974 egg survey indicated an expected 
4.5 million acres would be moderately to severely defoliated in 1975 barring 
a population coJJapse due to spring weather conditions. 1 

In New Brunswick, 8. 3 mi Ilion acres suffered moderate to severe defolia­
tion in 1974 particularly in north, west, and north central portions of the 
province. In the Bay of Fundy and east coast areas, the situation had im­
proved considerably. In the high country of central N.B. (2,000 feet alti 
tude and up) trees appeared real green even though there were high egg counts 
in this area in 1973.2 

1 In: 11 \foody Points" Newfoundland For. Centre. Can. For. Ser. 6(3): 1974. 
2 Phone conversation R.W. Nash: For. Prot. Ltd. 7 24-74. 
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In Quebec, 80 million acres suffered moderate to severe defoliation. 
Smaller acreages were defoliated i.n Nova Scotia and P.E.L 1,fortal ity of l,ai 
sam fir resu1 ting from the outbTeak was observed over :,; . CJ mi 1 lion acres ii: 

Quebec Province. Some 90,000,000 acres were seriously infestecl tn J97 1t in 
Maine, Quebec and New BTunsw:ick.3 

Continued high population levels were forecast for l97S in most i nfc,, Lul 
areas and expansions anticipated in some areas.4 

3 Maine 1974 Fact Sheet. 
4 In: Annual Report ]974, Forest Insect and Disease Survey, Environment Can­

ada, Forestry Service. 



APPENDIX II A" 

ZECTRAN - GENERAL INFOR~~TION - 1974 





1 

APPENDIX A 

ZECTRAN - GENERAL INFORMATION - 1974 

Introduction: These summary statements are based on technical reports on file 
with the Maine Bureau of Forestry and concern the insecticide used in the 1974 
spruce budworm control project. 

General: Zectran (C12 H13 N2 02 (4 dimethylamino-3, 5, xylyl methylcarbamate)) 
is a carbamate insecticide and has been tested by the manufacturer (Dow Chem­
ical Co.) since about 1960 and by various federal and state agencies since 
1965. In many cases test animals were exposed to higher rates of Zectran than 
would normally be encountered outside the laboratory. 

Registration: The Zectran fonnulation CF-24 is registered by the Pesticides 
Regulation Division of the Environmental Protection Agency of the U.S. Govern­
ment for aerial application at the rate of 2.4 ounces of actual material in 
one quart of oil per acre against the budworm. 

Mode of Action: Zectran is both a contact and stomach poison. Basically, 
Zectran adversely affects an organism by reducing the amount of cholinesterase 
available for normal functioning of its nervous system. The cholinesterase 
inhibition caused by Zectran is reversible and rapid recovery in animals ex­
posed to sublethel doses can be expected. A single spraying at 2.4 ounces of 
Zectran per acre could not be expected to produce harmful effects on the ner­
vous systems of higher animals. 

Toxicity: Zectran is considered less hazardous than the organophosphorus in­
secticides (e.g. dibrom, malathion) and far less persistent than the chlori­
nated hydrocarbons (e.g. DDT, aldrin). It presents a low hazard from eye and 
skin contact and a moderate to high hazard from ingestion. However, when us­
ing normal precautions in handling insecticides, it does not pose a human 
health hazard. Zectran has a low cumulative effect and does not build up in 
an animal's body. 

Persistence: Because of its low degree of persistence, Zectran's harmful side 
ffects have been greatly reduced. Conclusive tests have shown that Zectran 

breaks down very rapidly in sunlight and loses 50% of its potency in 4 hours 
and is almost completely dissolved into harmless by-products in 4 days. Be­
cause of its low persistence, Zectran does not build up in food chains as oc­
curs with some of the chlorinated hydrocarbons. 

Selectivity: When compared with several other insecticides, Zectran was found 
to be far more selective against the spruce budworm and less active against 
non-target insects. In one test Zectran killed 91% of the spruce budworm and 
only 35% of other associated insects. 

Effectiveness Against the Spruce Budworm: Extensive field tests indicate that 
budworms are reduced by80 to 95% depending upon the particular test circum­

tanccs. A 10,000 acre test in Maine in 1971 indicated that 87.5% of the bud­
worm were killed by Zectran when all factors were considered. Other insecti­

des have yielded a higher degree of control but are no longer acceptable for 
use. 



1:ffect on PreJato1·s and Parasites: Te t:; conducted in 1965, 1966, 1968, and 
l cated tint budwonn par:~s ti srn by A,e,!l.!_1_teles fwniferanae and §]ye_!~. 
fiunifeDinae actuaJ ly i.ncn\ascd fo I lowing treatment Zectran. This sur-

va or ncrease may be caused because pa:rasitized budworm larvae are moce 
L~:Lh::1rgic and Jes.s J ikel to come jn contact wjth the spray. When compared 
v1ii:h the :tsectic-idc Naled, Zect,·an killed :non: spiders (nmi specjfic pi·eda­
tor':,) and ,tphi. mite predator';. Tn ti:i!C'·, of epidemic populations, c:.s now ex·· 
ist jn northern Maine, pa1·:1:;ites and tors :,i.mpJy are unable to cope with 
budworm populations. 

Effect on Fisl1: Zectran is ?articularly safe to fish. L11bo1·atory tests of 
rainbow trout, bluegills and channel catfish by the U.S. Pjsh 

and Wildlife Service at Denver, Colorc1do, showed that Zectran is i1eo.r]y :5,000 
tinie•; Jess toxic to fi:,h than DDT. In field tests (1965, 1966, and 19() in 
\tiine :-incl Mont:;na, no ;JJmormaJ hchctvior was observed in live caged cast,'rn 
brook trout 11hen exposed to 'htrious dosages of Zectrau. Since aqualic ins Ls 
v,en~ only Lempor;:irily affected, there w:1s no imjgration or intrastrcam move 
ment of trout because o ioss of normal food supply. In t]1e l~J6'i Maine Zee 
tran tests no dead fi.sh were noted in drift nets fol lowing spraying. 

011 Birds: Because of their high metabolic rates, birds are very sus-
c to some insecticides. Feed tests have been conducted with cotur-

nix quail, mallard ducks, chukar partPidge, house sparrows and house finches 
1::!lr)rc some· mortality did occur 1,1hen JosaRes of Zectr:rn higher than tho'.';c ex-· 
pc i::cd unclcr nonual field condition:•; were admini,;r.ered. No harmful effe(:ts 
on breeding success were noted i11 either blue or ruffed gr1>use in the field. 
Field tests in T daho ;rnc! M011talla ( 1 l)()S- 1967) i ndj c,.lt.ed no measuTcab 1 e cf fee L 
on 1Jopulation numbers, •;pecies co 111posi ti.on, or nesting: suc:cf~ss of sevcuil 
sp(xies of thrushes, spo rr·ows ,rnd western tanagers as a result of Zcctran 
spr:iying, Since s11btle changes ,vt,re not noted by trained observers, it was 
assumed that a(:r i a 1 prny i ng lwd no e Ffect on these birds. As part of these 
tests, fluorcscc11t 1Jn:cti,~le were added tot.he spray for:nulc1tion which showed 
U[J in sto,Kich ana ses of ;n;cr:tivo1·ous birds fe(:ding on dead or dyi.ng bud-
wocrn .larvne in the spray area~ Bc:cau.sc f th1.-; spraying, b:1<li-,;orrn l;_i·_rvae be 
came temporarily more av:1iL1ble to the birJs ;u1cl small m;1mmals studied. The 

ec1:;onal decline in inse,~t popul:,tio,i wa:-; not '-,uffic.ient, however, to caus 
·f1f:\;t aba1-1Gt-i1111lent. 

t:ffer..:t on Mai,Jrt,;L~.: Studie~; by the U.'~. Fish cllld Wildlife Servjc1.c: indicat 
es of icc,.ran, producin;: :,ymptorns of toxicity, couJd he tolci­

:)t d by mule deer for rnuntns withoHt permanent d(:'.tri,nental effects. Studi 
of sn1alJ mc1rrnnrJls (reJ squirrels_, flying sq1_Lirrcls 5 golden~1nantlccl _r:rot1nd. 
squJ.r1·(:: Ls 5 ri:hipn1'.Jnks _, clec1· rn:i ce, e1nd rcd~-backed rr1j indicated 110 h!1Tn1fu l 
effects even w!wn some species had cons urned large numbers of Zectrar,-k i l lcJ 
bud1<:onn J.arv:1e. OL::crv;:itioiE'. of thesc:c marnmc1ls, by trapping, maTking, cct:·;qJ 
pi1ig Lochni_rJtJ(;s \rvc:r(-; :!l~ld,>: 011 hot}! :->J)rayecl and unsprayed a:rr~;➔ s. 

ta tes :1nd n() 

Test appJjca.tior;s of several foru,.ulatious oC ZectTan and oil 
tho pTo~posed forrnula-tion CF«-24 hc1s 110 (Ldve--r-.~;e cffc'-:t on soj_ J 
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Carcinogenicity: Feeding tests conducted by the Wisconsin Alumni Research 
group and the Dow Chemical Company indicate that cancerous effects were no 
different in animals either exposed or not exposed to varying amounts of 
Zectran in their diets. Based on these tests the Environmental Protection 
Agency concludes that Zectran does not pose an imminent threat of this nature 
at the proposed use level of 2.4 ounces of actual Zectran per acre. 

Teratogenicity: No birth defects were noted in mice injected with Zectran 
at a higher rate than would be found in the field. It is, therefore, con­
cluded that fetal abnormalities would not be expected in animals exposed to 
Zectran (e.g. 2.4 ounces/acre) in the proposed spray areas. 

Summary: It is concluded that Zectran is one of the safer insecticides other­
wise it would not have been accepted for federal registration. It is reason­
ably effective against the spruce budworm without adversely affecting fish and 
wildlife. 
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APPENDIX B 

MONITORING DATA FROM EIGHT BLOCKS SPRAYED IN 1974 
WITH ZECTRAN FOR CONTROL OF THE SPRUCE BUDWORM 

Dr. A. E. Brower 

Working from Shin Pond, eight spray blocks (Nos. 35 to 42) were checked, 
from June 11 to 16 with additional limited observations outside the sprayed 
blocks. This was the fifth consecutive year of regular monitoring of spray 
areas. Unexpected weather conditions permitted spraying of a large part of 
this whole area June 10, the day of arrival. 

This is an area of rolling hilly terrain covered with second growth for­
est. In the past it has been heavily cut, and now has a considerable admix­
ture of hardwoods. Except in block 42 very little cutting in recent years 
was encountered, and so comparatively few man-made disturbances. The rock 
surface contained very few natural pools of shallow water. No severe defol­
iation was encountered; therefore, comparatively few budworm larvae were ex­
pected. The above combination of factors made the finding of spray affected 
spruce budworm larvae unlikely; therefore, the chief emphasis was placed on 
finding dead or affected vertebrate life, adult insects, or necrotic plant 
tissue. An unexpected factor was the relatively large number of adult moths 
knocked down by the spray. Fifty seven individuals of 21 species of forest 
moths were found. In block 38 a big tadpole was found dead, and in block 40 
a large dragon fly nymph, with the spray the suspect; however, very numerous 
tadpoles of all sizes appeared normal. No other evidence of any effect on 
birds or other animal life was found, except insects. Lists of the species 
observed in these groups are attached. Black flies, mosquitoes, and toward 
the end, deer flies were annoying, presumably because of post spray emergence. 
Midges, gnats, caddis-flies, and stone-flies were killed in usual numbers. A 
complete lack of dead parasitic Hymenoptera was unexpected. A flight of car­
penter ants took place about the time of the spray. No bees were seen except 
seven about three-leaved dewberry one day. Rarely a bumble bee was seen at 
first, but they became fairly common about apple and lilac blossoms. No dead 
beetles were found; some live ones were identified toward the end. The de­
layed warm weather inhibited insect emergence. 

A low number of warblers and insect feeding birds was noticeable, prob 
ably due to their having settled in areas of higher budworm populations. 
Birds of 66 species, 58 genera and 26 families were recorded. No dead or mor­
ibund birds were found. 

Outside of microscopic life and fungi, an attempt was made to cover a 
wide range of plant life from lichens and mosses to the highest plants. Her­
baceous plant growth was delayed and only the earlier species were identifi­
able. The list includes 69 families, 189 genera, and 255 species. No necrotic 
effects attributable to the spray were found. In various places on fir and 
spruce tip blight (probably by Rehmiellopsis) was observed. In block 39 a 
Crataegus bush was found with a considerable number of its leaves with most 
of their venation a striking bright red, possibly due to bacteria, in the vas­
cular system. 
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A complete listing of the birds, t1pland animaJ life, amphibia, woody and 
herbaceous plant life monitored is on file at the Maine Forest Service, Ento 
mology Laboratory, 50 Hospital Street, Augusta, Maine Oti330. Only the moths 
and orders of insects killed by Zectran are included here. 

Dead or Moribund Moths Pound on Spray Blocks (35-42) 
June 11-15, 1974 in Northen1 Penobscot Co. 

Meo. List No. of 
Numbers ~ecimens Found 

1675 Polia latex 1 
4223 & 4223.l - Nyctobia limitaria & anguilineata 10 
4225 Neodezia albovittata 2 
4246 Lobophora nivigerata 1 
4266± Eupithecia miserulata, etc. 3 
448S Hydriomena renunciata 1 
4509 Xanthorhoe lacustrata 7 
4516 Xanthorhoe ferrugata 4 
4S58 Euphyia intermodiata 2 
4605 Bapta semiclarata l 
4606 Bapta vestaliata l 
4608 Bapta glomeraria 1 
4856 & 4857 Melanolophia canadaria & signataria 15 
4875 Protoboarmia porcelaria 1 
4882 Glena cognataria l 
5()15 Campaea perlata 3 
5023 Apaecasia detersata l 
S125 Caripeta divisata 1 
8383 Machimia tentoriferella l 
21 species Total specimens 57 

Some moths were too decomposed to determjne. 

One larva of canker worm type was found and one spruce hudworm larva. 

Hymenoptera 

Carpenter 
ants 

Totals 

16 

16 

Orders and Numbers of Insects Ki lJcd by 
ZectTan Spray - .June 11 16, 1974 

era 

Crane 
flies 16 

Tachinids 4 

Midges, 
Gnats, 
etc. 769 

789 

Neurnptera 

Hemerobius 

Plecoptera 
---·-·-----·-

10 

IO 

Ephemerida 

2S5 

Total insects 1073 



APPENDIX 

SPRUCE l3UDWORM SURVEY CHRISTMAS TREE AREAS 

FALL-WI R 1974-1975 





APPENDIX C 

SPRUCE BUDWORM SURVEY 
CHRISTMAS TREE AREAS - FALL-WINTER 1974-75 

Southern Region - McMullen & Pratt 

Town 

Friendship 
Waldoboro 
Bristol 
Wiscasset 
Southport 
Southport 
Boothbay 
Benton 
Albion 
Knox 
Jackson 
Troy 
Burnham 
Burnham 
Winthrop 
Livermore Falls 
Hartford 
Sumner 
West Paris 
Greenwood 
Greenwood 
Norway 
Waterford 
Phippsburg 
Windsor 
Somerville 
Washington 
Searsmont 
Morrill 
Palermo 

Location 

Overwintering Larvae 
per 100 sq. ft. 

branch area 

On Forest Lake Rd. opposite pond. 
2 miles east of U.S. 1 on rd. by Duck Puddle pd. on Rte. 32. 
On road from Pemaquid neck to Rte. 32. 
At airport near town Christmas tree lot. 
On east side Drive, half way point north and south on island. 
Same area only on spruce. 
.2 mile north of Boothbay playhouse on Rte. 27. 
At fifteen mile stream on Unity Road 
Near Albion-Benton town line on Bog Rd. 
Knox Center on Rd. to Aborn Hill. 
.5 mile East of Jackson Corner on Rte. 7 towards Jackson. 
.5 mile north of Troy Corner. 
Between Twitchell Corner and Dodge Corner. 
.5 mile south of Winniecook Station. 
On rd. from Winthrop to Wayne, north end of Mt. Pisgah. 
On Moose Hill Rd. 
Rte. 140, 1/4 mile north of Sparrow Brk. 
On Rte. 219, south of Fields Hill. 
Rte. 219, 1 mile northeast of Trap Corner on Old Rd. 
Off Rte. 219, near Twitchell Brook at the Triangle in Rd. 
North of Overset Mt. along Twitchell Brook. 
South of Meadow Brook on Rd. going south from Rte. 118. 
Rte. 35 West of Rices Hill. 
On Rte. 216, south of Small Point. 
On Rte. 17, .5 mile east of Windsor Corners. 
North of Jones Corner beyond Don Hewitt's farm on county rd. 
On Rte. 17 near Davis Stream, just east 
Off Rte. 173 on dirt rd. to east side of Quantabacook Lake. 
East of Row Hill. 
On road to Hostile Valley off Rte. 3 

144 
343 
171 
212 

92 
91 

233 
240 
llO 
127 

52 
90 

202 
254 

52 
486 
146 
126 

82 
75 

100 
161 
100 
226 
499 
303 
317 
190 
277 
182 

Infestation 
Level 

Medium 
High 
Medium 
Medium 
Low 
Low 
Medium 
Medium 
Medium 
Medium 
Low 
Low 
Medium 
Medium 
Low 
High 
Medium 
Medium 
Low 
Low 
Low 
Medium 
Low 
Medium 
High 
High 
High 
Medium 
Medium 
Medium 

Expected % 
Defoliation 

1975 

31-65 
66-90 
31-65 
31-65 

1-30 
1-30 

31-65 
31-65 
31-65 
31-65 
1-30 
1-30 

31-65 
31-65 

1-30 
66-90 
31-65 
31-65 

1-30 
1-30 
1-30 

31-65 
1-30 

31-65 
66-90 
66-90 
66-90 
31-65 
31-65 
31-65 
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SPRUCE BUDWORM SURVEY 
CHRISTMAS TREE AREAS - FA,,l...-WINTER 1974- 7 5 

Eastern Region - Trial, Jr. ~ Devine 

Town 

~lllford 
? l t. 33 
T 2 S :vl;) 
Springfield 
~1attawarnkea_g 
Ki ng1nan 
Webster 

CarToJl 
Lincoln. 
1 32. MD 

i tncyvi.Ll e 
,~,oneshoro 
Penobscot 
Bh:e dill 
Sedg1'lick 
Baring 
Fra-:-1kl i.n 
Franklin 
Frankl in 

Location 

10 mi. west of Greenfield-Milford town lin0 on county rd. 
10.2 miles east of Crocker Turn, on CCC rd. 
3.1 miles south 0£ Stud Rd. on CCC rd. 
2 miles north of Rte. ton rd. to Pr0ntiss. 
l mile north of town on Rte. 2. 
l mi.le south of Kingman-Macv,ahoc town line on R·ce. 170. 
i/2 mile east of Mattagodus St., on Rte. 170 
2 miles north of Drew-Prentiss to¼n line on Rte. 170. 
9/lO mile west of Washington County Li~e on Rte. 6. 
About 1/2 mile in on Airport Rd. 
2/10 mile east of Main River on Rte. 9. 
2 miles in on T 25 Barren Rd. from Rte. 9. 
13.9 1niles sout~ of Rte. 9 on Rte. 192. 
2~2 ::-tiles h1est of Pleasarit Riverj on Rte~ ~~~ 

Paul Birdsalls Lot. 
Ro6ney Cookman Lot. 
Conrad Rupert Lot. 
J. Bryson 1 s Christmas Troe Lot. 
H. Noyes Georges Pond Lot. 
Debeck 1 s Lot on Rte. 200. 
H. Noyes Makerplace Lot. 

Overwintering Larvae 
per 100 sq. ft. 

branch area 

0 
1-:00 

101-300 
301 650 
651+ 

Infestation 
Leve} 

0 
Low 
Medium 
Iligh 
Extreme 

Expected% 
Defoliation 

0 
1-30 

31-65 
66-90 
90-100 

Overwintering Larvae 
per 100 sq. ft. Infestation 

branch area Level 

620 1--!iGh 
b 

354 High 
640 1-ligh 

1198 Extreme 
2033 Extreme 
3267 Extreme 
2469 Extreme 

877 Ex'.:.rer.1e 
863 Extreme 

2075 fxtrerae 
254 Medi W11 

23,l ;1~edium 
218 :\Jed:]_um 
712 Extreme 
272 Medium 
242 ~edium 
249 Medium 
994 Extreme 
206 iv!edium 
3:51 High 
384 High 

Expected ?" 

Defoliation 
1975 

66-90 
66-90 
66-90 
90-100 
90-lOO 
90-~00 
90-100 
90-100 
90-100 
90-100 
31-65 
31-65 
31-65 
90-2-00 
31-65 
3:;_ ·-65 
31-65 
90-100 
31-65 
66-90 
66-90 

N 
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APPENDIX D 

SPRUCE BUDWORM 
OVERWINTERING LARVAL SURVEY REPORT - EASTERN REGION 

1974-1975 

Due to the extensive budworm flights experienced in the summer of 1974 
we feel it necessary to make a general survey of the overwintering budworm 
populations in the Eastern Region. 

In addition to the general budworm evaluation we evaluated the 1975 bud­
worm potential in a number of commercial Xmas tree lots and in the 1974 Wash­
ington County spray areas. A total of 53 overwintering samples were taken. 
Of these 31 were general samples, 8 were from Xmas tree lots, and 19 were 
from the 1974 Washington County spray area. All samples were considered in 
the general survey. 

Most of the samples taken were searched by Dan Pratt and Jim McMullen in 
the Southern Region. Five samples were processed in the Northern Region. 

Results - General Survey 

Results of the general survey showed 35 points with extreme 1975 budworm 
populations. Of the remaining 23 points, 11 were high, 12 were moderate, and 
none were low. Results are summarized in Table 1. The mean larval count in 
the region was 1021 and 1495 in the extreme area. 

With the exception of the 1974 spray area only 2 points had as high as 
moderate 1974 feeding with most of the remainder showing only a trace of 1974 
feeding. Previous feeding in these areas was no greater than light with the 
great majority of points showing only a trace of past feeding. The lack of 
previous feeding strongly suggests that the great numbers of overwintering 
larvae are the result of 1974 moth flights and not from budworm populations 
native to the areas. 

The areas hardest hit by the 1974 moth flights were the Northern two 
thirds of Penobscot County and the Northern half of Washington County (Figure 
I). Both these areas have unifcnm extreme overwintering populations and can 
expect 90 to 100% defoliation of 1975 fir growth. Hancock County and the re­
mainder of Penobscot and Washington Counties showed a mixture of high and mod­
erate infestation levels. Southern Washington County has some scattered ex­
treme areas. 

Results - Xmas Tree Lots 

Results from Xmas tree lots are not encouraging (Table II). Of the 8 
lots sampled 5 were moderate, 2 heavy and one extreme. Samples were taken 
from dominant or co-dominant fir in the area of the lots. The commercial 
trees themselves were not sampled but, many larvae from surrounding trees will 
spin down to the shorter stock. If budworm populations get to the Xmas trees, 



even moderate damage would make the tree w1marketable. We do not know l1ow 
many egg masses were deposited on the small tree,:; this summer. We \vilJ sar1-
ple Xmas tree size stock for population if time permits. 

Result,:; - Washington County Spray Arca 

The mean larval count from this area was 1813 per 100 sq. ft. This count 
is much higher than even tl1e egg mass counts indicated. These larval counts 
are, however, comparable with counts taken in the extreme portion of the gen­
eral survey area (149'i per JOO sq. ft.). It was thought that the excellent 
efficacy obtained in this area i11 1974 would mean a reduction in the 1974 egg 
mass deposit. Because of the massive 1974 flight, this was not the case. 

Overwintering larval counts fTom the Washington County spray area are 
given in Table III along with the egg mass counts taken at the same area in 
August of J 974. In terms of egg r,1ass and larvae per 100 sq. ft. the two 
figures have very little correlation. This is probably due to the small mnn­
ber of samples taken. 

OVERWINTERlNG BUDWORM POPULATIONS ON 
CimI STMAS TREE SIZE STOCK 

Our overwintering samples were taken on large trees surTotmcling Xmas 
tree lots, therefore, we have had no figures on the number of lo.rvao on the 
Xmo.s trees themselves. To test this population we obtained 4 Xm;,s trees 
from a lot where the surrounding population was high. We cut the trees jnto 
2 foot sections (startiug f1·om the top), measured the square foot area of the 
branches, and put the foliage through the soaking process. Results of this 
test are given in Table IV. 

All trees showed moderate bu<lworm population. Two trees taken near 
larger trees at the t,dge of the lot had higher populations than trees from 
the center of the lot. lhc top 4 feet of all trees produced the most lo.rvne 
and Jn all cases there 1,en: pcohably enough Lirvae to cause considerable dam­
age. 

Buchvo1·m larvae on the Xmas trees at this time are from eggs deposited 
directly on them or fall dispersal of J arvae from large surrounding trees. 
Another dispersal will occur when larvae become active this spring. This 
spring dispersal will deposit many more larvae on the Christmas tree:; in the 
lots. 
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Table I. - Eastern Region overwintering budworm population 1974-75. 

Larvae per Population Expected 
Town 100 sq. ft. Level Defoliation 

Milford 620 H 61- 90% 
Plt. 33 354 M 31- 60% 
T 28 MD 640 H 61- 90% 
Springfield 1198 E 91-100% 
Mattawamkeag 2033 E 91-100% 
Kingman 3267 E 91-100% 
Webster 2649 E 91-100% 
Drew 877 E 91-100% 
Carrol 863 E 91-100% 
Lincoln 2075 E 91-100% 
Lincoln 887 E 91-100% 
T 31 MD 254 M 31- 60% 
T 25 MD 234 M 31- 60% 
Whitneyville 218 M 31- 60% 
Jonesboro 712 E 91-100% 
Dixmont 161 M 31 60% 
Stetson 303 H 61- 90% 
Garland 250 M 31- 60% 
LaGrange 803 E 91-100% 
Bradford 749 E 91-100% 
Glenburn 132 M 31- 60% 
Seboeis 1529 E 91-100% 
Woodville 2683 E 91-100% 
Long A 1932 E 91-100% 
Hudson 882 E 91-100% 
T 36 MD 221 M 31- 60% 
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Table IL - 1974-75 overwintering budworm samples from Xmas tree lots. 

Larvae per Population Expected 
Town Lot Owner JOO s 1 · fL Rating Defoliation _,, ___ -

Penobscot Birdsall 272 Moderate 31 65°& 
Blue Hill Coolman 242 Moderate 31- 65~6 
Sedgwick Rupert 249 Moderate ~,;i 65% 
Barring Bryson 994 Extreme 90-100% 
Franklin De beck 331 High 66-- 90% 
Franklin Noyes 206 Moderate :n 65go 
Franklin Noyes 33,1 High 66- 90% 
I-lolclen Mills 190 Moderate 31 65% 
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Table III. - Overwintering larval results for 1975 - Washington County spray 
area. 

Egg Mass Larval Location With 
Count per Egg Mass Count per Larval Regard to 

Town Point# 100 sq. ft. Level 100 sq. ft. Level Spray Area 

Lambert Lk. El0 1547 E+ 1488 E In 
Lambert Lk. Ell 769 E 739 E In 
TlR2 El4 763 E 1153 E In 
TlR2 El7 613 E 2587 E Out 
Lambert Lk. E22 301 H 1064 E Out 
Lambert Lk. E24 960 E 1954 E In 
TlR2 E27 587 E 1853 E In 
Waite E28 354 H 3894 E Out 
Codyville E31 133 M 832 E Out 
TlRl E32 434 E 910 E In 
TlRl E35 1079 E+ 1090 E In 
TlRl E38 870 E 1988 E In 
Talmadge E42 273 H 2710 E Out 
Indian Twp. E44 136 M 513 H In 
Indian Twp. E45 405 E 1440 E In 
Indian Twp. E47 800 E 1994 E In 
Codyville E51 990 E 2338 E Out 
Danforth E52 514 E 3053 E Out 
Topsfield E53 456 E 2835 E Out 
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['able IV. Oveniintering spruce budworm larval population levels from the upper, m::d, and lower crown of Xmas 
:rees in the Eastern Region - winter of 1974-75. 

Sec, j No. of No. of Larvae/ Ave/ Infestation Expected 
No. I Sq. Ft. Larvae Lar. sq. ft. 100 sq. ft. 100 sq. ft. Level Defoliation 

' T I Top 2.0 , n 5 500 I l. \j 

R 
I I 

I 
E Mid I 17.0 4 . 24 24 180 Moderate 31-65% 

I I 
E i 

Bot I 19.0 3 .16 16 
1* I 

I I 

I Top ") " 4 2 200 
I 

.:..u 

T I 
Mid 4.5 19 4~2 420 228 Moderate 31-65% 

2 ·k i 

' 

Bot 26.C 17 .65 65 

Top 2.25 6 2. ! 270 

T 
Mid 14.0 7 .so so 116 Moderate 31-65% 

3 ;"" 

Bot 15.0 4 .27 27 

' I 
Top 2.0 6 3 300 

T 

i Mid 13.5 15 1. l 110 159 Moderate 31-650c 
-!• -f; ·}: ! 

j I I 

I I I Bot l 13 C () I 10 .67 67 I 
! i 

! i ' I ' -➔-••T" 
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APPENDIX E 

SUMMARY SHEET - OVERWINTERING LARVAL SURVEY 
1974-1975 - NORTHERN REGION 

Grid Designation Tup. Larvae/ 100 Sq. Ft. Hazard Rating 

Al9-7-12 T - 19Rl2 2667 14 
Bl8-8-8 16Rl3 2859 5 
Bl8-5-16 17Rl3 589 7 
B18-4-23 16Rl3 867 4 
B18-7-19 16Rl3 573 3 
Bl8-4-23 16Rl3 494 3 
Bl9-6-4 18Rl0 329 3 
B19-5-19 Allagash 1422 14 
B21-9-22 15R6 556 4 
B21-6-25 16R6 1082 17 
B21-6-23 16R6 341 6 
B22-7-18 16R6 1702 9 
B22-4-20 l 7R5 1085 14 
B23-6-4 Van Buren 309 4 
B23-9-17 Conner 2234 22 
B23-9-2 Cyr 2439 22 
Cl6-9-l 13Rl6 922 4 
Cl7-6-3 14Rl4 1137 6 
Cl7-2-16 14Rl5 2369 17 
Cl8-7-10 13Rl3 1135 5 
ClS-2-8 15Rl3 643 4 
Cl8-5-2 14Rl3 1308 5 
Cl9-5-l 14Rll 1636 15 
Cl9-3-3 15Rl0 882 14 
C20-9-14 13R8 374 4 
C20-8-25 13R9 1355 6 
C20-8-3 13R9 4434 6 
C21-2-4 Winterville 614 3 
C21-6-10 14R6 314 7 
C22-6- ll 14R5 910 8 
C22-8-7 13R5 620 19 
C22-5-24 14R5 488 17 
C24-5-2 Limestone 1864 10 
C24-5-18 Fort Fairfield 1045 9 
D16-5-22 llRl 7 1556 5 
D16-4-17 llRl 7 1382 5 
D16-9-21 10Rl6 1101 5 
016-6-23 11Rl6 2278 5 
016-2-8 (9) 12Rl7 942 4 
D16-1-17 12Rl7 523 4 
D17-7-20 10Rl5 2486 5 
017-6-13 11Rl4 1736 19 
D17-3-12 12Rl4 1205 8 
Dl 7-4-18 11Rl6 1747 10 
Dl 7-5-9 11Rl5 1198 18 
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Grid Designation 100 Sq, Ft. Hazard Ra i 

D17-1 24 12Rl5 1288 18 
Dl8-3-17 (2 12Rl2 1305 14 
D18-3-9 12Rl2 2790 18 
D21-3-20 12R6 1385 8 
ElS-6-3 9Rl8 214 5 
ElS--8-17 7Rl9 640 8 
El6-6-l 9Rl6 3659 17 
El6-l 21 9Rl8 1480 ] 4 
El7-4-2 9Rl6 876 9 
El8--2 17 9Rl3 2831 14 
El8-3-19 9Rl2 1195 18 
El8-6-9 9Rl2 1733 18 
El8--6-2 9Rl2 1 62 18 
El8-6-20 8Rl2 972 21 
El8-2-21 9Rl3 2295 21 
El8-7-10 7Rl3 2680 17 
El8-6-21 8Rl2 1049 17 
El8-9-4 8Rl2 1080 14 
E21 2-23 9R7 863 9 
E21- 8-11 8R7 833 9 - -~~--,-•.=~--~•··-
E20-6-23 8R8 1505 17 
020-3-13 (14) 12R8 1260 18 
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APPENDIX F 

REPORT ON 
OVERFLIGHT OF PORTIONS OF 

PROJECTED 1975 SPRUCE BUDWORM 
SUPPRESSION AREA 

DEC. 20, 1974 

D. A. STARK 

On December 20, 1974, Stark, Struble, Trefts and Trial rented Folsom's 
of Greenville Bell Jet Ranger II helicopter at the rate of $175.00/hr. for 
4.1 hrs. ($717.50). The purpose of the flight was to establish uniformity 
between Regional Entomologists as to what a "hot" budworm situation was by 
overflying representative areas in each area under the survey responsibility 
of the individual entomologist. This would enable the most equitable solu­
tion to the problem of choosing areas in greatest need of treatment, should 
the entire proposed 3,500,000 A suppression project have to be reduced in 
size. 

Prior to going to Greenville, I phoned to determine snow conditions in 
the proposed flight area because of a 4" deposit in the Augusta area early in 
the morning of the flight. I was assured "only a dusting" had occurred, so 
proceeded to Greenville. On arrival, it was apparent the deposit was equal 
to that of the Augusta area. 

The flight originated at Greenville, proceeded to west of Big Spencer 
Mt. (T2Rl3), north over Cranberry Pond and east of Lobster and Little Lobster 
Lake (T3Rl4 & 15), north along the east shore of the W. Branch of the Penob­
scot, west of Chesuncook L., north to Longley and Umbazooksus L., Eagle and 
Churchill L., Umsaskis L. (TllR13); east to Second Musquacook (TllRll), Carr 
Pond (Tl3R8), and there to Portage to refuel. From Portage we went south to 
just east and south of Chandler L. (T9R7), then followed the Mooseleuk Stream 
(T9R7), then followed the Mooseleuk Stream (T9R8) to Mooseleuk L. (Tl0R9). 
We then back tracked south on Mooseleuk Stream east to Oxbow and Cranberry 
Pond just across Rt. 11 (T9R5); thence south along St. Croix Stream past St. 
Croix Siding, St. Croix L. to Smyrna Mills; thence west along the northern 1/4 
of Dyer Brook-Hersey, between Roberts and Hay Bk. Mt. (T6R6), northwest to 
Snowshoe L. and west to the south shore of Scraggley L., west to Beetle Mt., 
(T7Rl0), south between Webster and Telos L., southeast around the east and 
south side of Strickland Mt. (T4Rl0); west to the south side of Soubunge Mt. 
(T4Rll), west to Chesuncook Lake and return to Greenville. We set down once 
north of Lobster Lake along the W. Branch of the Penobscot and also the out­
let of Second Musquacook (TllRll) to observe defoliation from the ground. 

The advantage of the flight was ease of communication with one another 
due to the low noise level in the cockpit. Headphones were also available 
and were used part of the time. In addition, we were able to set down and 
make ground observations in normally inaccessible places. 

The disadvantage of the flight was the high per hour cost. The obj ec­
tives of the flight could have been met with the Forestry Cessna or Beaver; 
however, we would not have been able to communicate as freely or set down as 
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we did on occasion. 

The 
areas and 
regions. 
follows: 

1. 

2. 

joint flight confirmed our individual ideas of most severely damaged 
unified thou~1ts as to areas in greatest need of spraying between 
Some impressions J got while flying over the infested areas were as 

Need for a moTe intensive fall damage survey. The defoliation 
survey is fine as is and outlines the area wherein the egg 
mass survey should be conducted, however, this only shows cuT­
rent defoliation. If we are going to be asked to modify OUT 
recommenclations (stratify) for areas to be included within a 
spray project, we need more detailed data on the damage as it 
appears after red needles have weatlic red off. 

There are extensive areas of spruce/fir type heavy to spruce. 
In these areas the fir cannot withstand another year of defol­
iation hut the spruce possibly can stand 1 or 2 more years. 
We possibly should eliminate such areas from the 1975 spray 
project and concentrate our efforts on those areas that are 
heavy to spruce/fir; with a predominance of fir in them. The 
fir is in need of immediate protection; the spruce can wait a 
year or two. 

3. It was al so quite apparent that full crowned fir trees could 
prob;:~bly withstand ;.mother year of heavy feeding, hut the fir 
with small crown ratios would suffer extensive mortality if 
not included in the spray project. The fact that we had a re­
cent snowfall alJ,,wed this observation. Heavy budworm feeding 
diJ not allow snow accunmlation compared to lower crown por-
t i.ons. 

4. In line with comment mm1ber 1, more Federal monies should be 
made available for pre- and post proJect tree condition stud­
ies. More detailed data ini tL'll ly cos ts more money than we 
are used to having spent in past years; however, if we cut 
down acreage to the bare necessity, we wilJ save money in the 
end. 

~- lt is obvious that new systems have to he devised to establish 
priority areas 1vithin the total recommended spray area. This 
means (a) greater input from concerned landowners and (b) great 
er use of aerial or ERTS photography. Also, more attention has 
to be give11 stand con~osition, especially in relation to ratio 
of spruce/fir in softwood stands. Certain areas in the state 
can be e Li.minated from cu:rrent and future spray projects and 
such a1·eas should be es tab 1 is heel on a I . 250,000 base map. Such 
areas wouJJ be (l) mixed stands with less than a given basal 
c1rea or volume per acre of red and wh.ite spruce and fir (2) ex­
te;1sjve hlac spruce stands, (3) hardwood are3.S and (4) areas 
that have spruce·-fir but are "frag:i le areas" (above a given 
elevc1tion), are not scheduled to be cut in the near future, or 
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for some other reason e.g. rocky and hard on machinery, in­
acessible, etc. 

Some of the more severely damaged areas observed were Long Lake-Urnsaskis 
(Tl1Rl3), Second Musquacook (TllRll), Mooseleuk River (T9R8), Dyer Brook-Her­
sey along the Mattawamkeag River, I-Iowe Brook, Snowshoe-Scraggley Lake (T7R7-
T7R8), West Branch of the Penobscot River, Longley Pond-Umbazooksus, Chesun­
cook Village (Gero Island) (TSR13), South of Little Millinocket Lake and Bea­
ver Pond (T7R9), east and south of Strickland Mountain (TS and T4Rl0) and 
north of Mud Pond (T4Rl2). 

Respectfully submitted, 

D. A. Stark 

NOTE: This report is strictly my own impression and unbiased by Regional En­
tomologist's reports which are also being submitted independently for 
later consolidation following discussion. 
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APPENDIX G 

SPRUCE BUDWORM REVALUATION 
COMMENTS & RECOMMENDATIONS FROM 

JET RANGER FLIGHT, DECEMBER 20, 1974 

1. We did not fly the entire area. The entire area must be flown before the 
best 600,000 or 1,000,000 can be chosen. 

2. Of the areas we covered, several stand out as having the most softwood 
per acre and the worst budworm damage. 

a. Along the west branch of the Penobscot from Lobster Lake 
to Chesuncook. The river valley itself was very heavy 
to fir. 

b. The East shore of Chesuncook Lake and Gero Island. 
c. Longley Pd. and north of Umbazooksus Lake. 
d. West shores of Chamberland and Eagle Lakes. 
e. West of St. Croix Stream; between the stream and Rt. 11. 
f. Dyer Brook Township. 
g. Millinocket Lake area and southwest to Telos. 
h. TI1e McCarty field - Strickland Mt. section of Baxter 

Park. 

3. We should consult the land owners regarding areas of high fir content or 
high spruce content. Several areas we examined had poor looking fir but 
the spruce looked good. I think we could let the high spruce areas go 
another year. High fir content should provide much weight toward a spray 
recommendation. 

4. The areas we checked in Hub's region were much more consistant as far as 
heavy damage and high softwood content. I think we may get the most for 
our money in that area. Parts of my area are damaged just as heavily but 
the sprayable units are not nearly as large. We didn't see Dave's worst 
areas. 

5. The part of the Musquacook area sprayed in 1974 looked very good. 

6. Parts of the Telos area and northern Baxter Park may be beyond saving. 

My recommendation is that we do considerable more flying and mapping in 
the entire spray area. After we have seen it all, we should map 500,000 acre 
blocks of the land we think have the most danger from the budworm and rate 
them by priority. I think the Regional Entomologist and Stark should estab­
lish these blocks together. When I refer to a block, I do not mean the land 
has to be in one unit. When we are told what the final spray acreage will be, 
we can choose the appropriate number of spray unit. 

Finally, I think any future flights should be made in one of our own air­
craft due to the cost of the jet ranger. 

H . Tri a 1 , Jr. 
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APPENDIX H 

STATE OF MAINE 
INTER-DEPARTMENTAL MEMORANDUM 

Date: 12/23/74 

To: Doug Stark 

From: David Struble, Regional Entomologist 

Dept. Conservation - Forestry 

Dept. Northern Region 

Subject: Joint Helicopter Flight - Folsom's Jet Ranger 

Thoughts -

Trip was valuable in that it enabled regional entomologists to compare 
representative areas of budworrn damage in the different areas of responsibil­
ity. I question the added value over a trip in the amphib. beaver consider­
ing the total cost. 

I feel very strongly that this trip should not be interpreted as a dam­
age survey. Certainly there was ample chance to evaluate damage in certain 
areas but some areas were looked at more closely than others and not all the 
areas suggested for spraying were examined. 

Of the positive aspects of the flight: 

1. Damage seems to be, for the most part, associated with balsam 
fir. This indicates to me that, if we must cut back acreage, 
priorities of areas could be determined by the percentage of 
fir in the stand. This information should be available from 
the various landowners' cruise data. 

Another criterion might be the total volume of fir in the 
stand. It seems to me that even if there is 95% fir in the 
stand composition, there must be a minimum volume per acre 
that can be economically sprayed. 

2. The 1974 Musquacook spray block looked fairly good. The total 
infestation around Musquacook looked better than I remembered, 
but I don't think we took a representative look at the area. 
Before we talk of removal of any areas I think they should be 
examined much more closely. 

3. Aerial photography of the dead tops and trees appeared very 
plausible while we were flying. 

The fresh snow did not stick to the dead, bare tops but did 
remain on the foliated part of the trees. Photographic anal­
ysis of damage should be facilitated by such a situation. 
There would be a problem with sun angle, but the advantage 
of snow on the trees may offset this liability. 
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APPENDIX I 

BUREAU OF FORESTRY 
WESTERN REGION 

GREENVILLE, MAINE 04441 

December 23, 1974 

Mr. Fred Holt, Director of Forestry 
State Office Building 
Augusta, Maine 04330 

Dear Fred: 

I thought I would put down a few thoughts for you regarding our helicop­
ter tour of some of the budworm areas last Friday with Henry Trial Jr., Dave 
Struble, Doug Stark, the pilot, and myself. 

The purpose of the flight (e.g. 4.1 hours flying time) was: 

1. To compare budworm damage in several different areas. 
2. To see what areas most deserved spraying within the 

3.5 million acres (e.g. to see which areas would be 
sprayed if only 600,000 or 1,000,000 acre supply of 
insecticides were available). 

We found in answer to the first objective that we were in general agree­
ment on our hazard ratings, etc. 

The second objective evoked considerable discussion. As we viewed sev­
eral specific areas from the air and then from the ground, we asked ourselves 
how much of the area would die if it were not sprayed in 1975. (Incidentally 
our flight took us from Greenville over Ragged Lake, Lobster Lake, Ragmuff 
Road, down to West Branch to Chesuncook, west of Black Pond, up the west shore 
of Chamberlain Eagle, Churchill and Umsaskis, thence east to Second Musqua­
cook, Portage, Forks of the Machias, Mooseleuk Drainage, Oxbow, St. Croix 
Stream and Lake, Dyer Brook, Mt. Chase, Whitehorse Lake, Scraggly Lake, south 
of Millinocket Lake to Third Lake Matagamon, Webster Lake, Thistle Pond, 
Strickland Mtn. area, Nesowadnehunk Lake, Harrington Lake, Mud Pond, Chesun­
cook Lake, Caribou Lake, and Greenville. Most of these areas are included in 
part of the 3.5 million acres). 

In some areas we would estimate a total loss of fir if not sprayed in 
1975, but in most areas we did not feel that more than 10% of the total fir 
component would be lost. In other areas of a high spruce content, even a to­
tal loss of the fir might not be significant. I feel with additional flights 
of all areas that we could eliminate large acreages knowing that only 600,000 
or 1,000,000 acres could be sprayed. Of the areas that we viewed together by 
far the roughest areas were down the West Branch to Chesuncook, between Black 
Pond and Longley Pond, some small spots along the Allagash between Chase Carry 
and Umsaskis Forestry Headquarters, the Mooseleuk Drainage, Dyer Brook, be­
tween Millinocket Lake and Third Lake Matagamon, the Strickland Mtn. area, 
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and Mud Pond just east of Chesuncook. 

1. I feel quite strongly that we (the Maine Forest Service Ento­
mology Group) should make the first choices as to which areas 
could be eliminated because I feel we are completely unbiased 
an<l certainly most knowledgeable of the budworm. 

2. The next criteria would be the percentage of spruce and fir in 
a stand which would also be unbiased. (e.g. eliminate all 
areas of high spruce content regardless of landowner intentions). 

3. The next criteria would be access roads, management plans, 
type of stand landowners desire, etc. which would be biased 
and different for each landowner or manager. 

The above three points might serve as a suggested approach as to how best 
to fit 600,000 or 1,000,000 acres into 3.5 million. 

TI1ere were several other points of discussion but they do not bear di­
rectly on the current situation. 

These thoughts are primarily my own so you may have some differences ex­
pressed by Doug, Dave, or Henry. Although a little too long, it is hoped that 
some of the thoughts expressed here may prove useful in approaching the bud­
worm problem. 

jp 

cc: Williams 
Nash 
Stark 
Trial, Jr. 
Struble 

Respectfully, 

Hub Trefts 
Regional Entomologist 




