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THE BUCK-HUDED BUIJ,lORM SURVEY 
ON THE TONGASS NATIONAL FOREST, ALASKA 

S.Uon or 1954 

by 

w. F. McCambridge 

'~ 

During the surmner of 1954, the black-headed budworml/ outbreak 
covered approximately 6,740,0CXJ gross land acres of the Tonga"" 
National Forest and Glacier Bay National Monunent in Southeast 
Alaska.. The ootbreak waa situated within the northern portion or 
the forest, north of Frederick Sound (eee map at the end of this 
report). South or Frederick Sound and in the Yakutat area budwonr: 
activity had died out. 

Western hemlock suffered heavie8t defoliation in the Lynn Canal and 
Icy Strait areas (north and west o! Juneau). Scattered pockets of 
moderate to heavy defoliation, with some light top killing, were 
!ound on Chichagof Island, along tne west coast of Baran.of Island, 
and in a few localities on Admiralty Island. In general, budworm 
feeding in 1954 was much lighter than that which occurred in 195.3. 

Hemlock forests south of Frederick Sound are recovering after 
years of defoliation by the budworm. The forests for the most 
part have ta.ken on a green appearance after an extended period 
when much of the country renected. a reddish cast. Sane large 
patches of severe hemlock top kill, gr.:, in color, a.re found at 
Moira Sound., Clioltnondeley Sound, Polle Inlet, Ratz Harbor to Red 
Bay, all oo Prince of Wales Island, and on Wrangell Island and 
Mitko! Island. Top kill on Admiralty, Bara.no! and Chicha&of 
Islands cannot be mapped with certainty at this time. 

Canplete tree kill ia negligible. At Juneau in Evergreen Bowl and 
along the Mt. Roberts trail, sane scattered tr&e kill in young 
pole-d.~e hemlock may ha:n taken place as a rewlt o! budworm 
feeding. This tree kill is not detrimental to the stand since 
cn.tppreaeed hemlock were killed, and a light thinning of the stand 
produoed. 

The htnloclc sawf~ outbreak south of Frederick Scund has died 
out. The Mvfly continues to accompany the bud.worm nortlnra.rd, 
but i a light in mo1t areas. Excuraioa Inlet near Icy Strait con­
tained considerable evidence of sawfly this year cnd undoubtedly 
there are other such areas. Defoliation at Excursion Inlet was 
not eon,eidered serious. 

i/ AcJ.~ril YAGIOI Fern&ld 

11" Neodj.prim },u.gae, Middelton 
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Hemlock twig nmple■ collected at widely distributed locations on 
the Ta.."lgua Natial&l Forest were exam) ned for budworm eggs in order 
t• Chtermine the l!lmtent arrl seTerity or defoliation which could be 
e.JP&Cted in 1955. These examinations indicate th. follCM:i.ngt 

l. The black-headed budworm outbreak in Southeast Al&eka ie 
rapidly drawing to a close. No widesp?'1'&d def ollation of 
Hrious magnitude, i.e., he~Yy enough t.o a.auso top kill, 
is expected in 19SS. 

2. Sane light but noticeable budworffi feeding may take place," 
north of Juneau at a !fllltl locations scattered throughout 
the Lynn Canal and in the 'rlcinity of Icy Stra.it-Glacier 1 

Bay. . 

). Hsnlock forest, which suffered heavy defoliation in past 
years should begin to recover and gradU&lly regain their 
growth. 

INTRODUCTION 

Since the fall o! 1952, extensive ~eye of the black-headed bud­
worm have been carried out und.er fund.a made aY&i.lable by the 
Forest Pest Control Act. The surTeya, until thie yeu, ha•e been 
under the direction or the Division of Forest Insect Investigations 
of the Bureau of Entanology and Plant, Quara.n:ti.ne end have always 
been closely associated with the Alaska Forest Research Center at 
Juneau. The Division of Forest Insect Investigations has now been 
transferred to the Fore8t Service under the Branch of Rese&rch and 
the 1954 budwonn survey was a !unction of the Al.ask& Forest Research 
Center. , 

.la in the put, close cooperation has been maintained vi.th other 
field pereonnel or the Forest Service, and nth other interested 
~eneie1 and. individual.a in the gathering o! hemlock twig eamplea 
and aubmisoion of observation reports. 

IHf OUTBREAK 

Hip\9q 

The outbNak of the black-headed budworm began about 1947, 
probably in a number of locAtiOll9 throughout the southern.half of 
the Tongua National For-eat. The first evidence of budwonn feeding 
was noticed at the mouth or Anan Creek in 1948. By 1950, the · 
infestatioo wu widespread &nd much in •TidGOce in th• Twelve Mile 
Arm on Prince o! Wales Island, and northeast to the Bradfield Canal -
a distance o! a:pprox:imr.taly W mileth During the ~r of 1951, 
he1.vy b.idworm feeding vu en.dent over moet o! Prine• of Wale, Ialand 
a.nd !rm. Rnillagi.gctdo Ial.an4 to Petersburg. The outbreak extended 
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across eane 140 mil.ea. In 1952 the.bud:worm had becaae epidsnic 
fran the Portland Canal to the Admiralty Lakes region on Admiralty 
Island - an area encaapa.aaing about ll,600,000 acres., and extending 
acro~a 21.+D miles. 

The budworm outbreak reached its greatest extent in 1953. During 
that year the budworm wa.a epidemic over the entire Tongase National 
Forest, an area of 16,073,000 a.crea. The outbreak extended. fran 
the Portland Canal to Yakutat, a distance of about 500 miles. It 
became evident in 195.3 that ldJ.ile the range of the budworm·outbreak 
continued to enlarge, the severity of defoliation was decrea~ing. 
Hemlock etands throughout 8.,000,0GO a.cree in the areas of previous 
heavy feeding eouth of Frederick Sound were BU.ffering only light . 
defoliation. Defoliation north of Frederick S:>und to Juneav..,. a.nd 
west to the eastern portioos of Chichago! and Be.ran.of I~, was 
heavy. North of Juneau and at Yakutat defoliation was li~,. 

Preeent Status 

During the a"Umt-ner of 1954, the black-headed budworm was in epid~c 
proportions fran the southern tip cf Bar&nof !eland to Ske.gw~ 
(see map at the end of this report). The &rea of epidemic waa 
approximately 6,740,000 gross land acree. Of thio tot&l., a.bout- . 
400,000 acres ~e within the Gls.cier Bay National. Monument. · 

De.foliation of western hemlock was very light on the mainland fr:m 
Frederick Sound north to Juneau. The orlly s.ren of readily 
noticeable defoliation., and thic on Sitka spruce, ·was bet\\-oen the 
mouth of tbe Taku. River and the eettlement of Tuleequah in British 
Columbia. 

Heaviest defolie.tion of hemlock li."aS in the Lyrm Canal area and on 
Chichagof I sle..nd in the vicinity of Ten~ee Inlet. Moderate 
feeding and general browning of the hemlock foresta extended dam 
the west coast of Chichagof and Ba.ra.nof Isla.nds, and such feeding 
waa·found scattered all aver the islands. Defoliation on th~rre 
ialanda was not as heavy a.e occurred in islands throughout the 
southern portioo. o! the Tongass, and hemlock top kill is not~­
pected to be extensive. 

Admiralty Island was heavily infested by budworms in 1952, anq tp 
a greater extent in 1953. This year, feeding was generally light, 
but as yet the .t orests have been al.ow in recovering rrcn previcr~& i 

attacks. At Chapin Bay, Chaik Bay, Thayer lake and other locations, 
feeding has been heavy, and top kill is eamnon and feirly extenaive~ 
However, it will not be possible to determine the extent or top 
kill until the trees begi.,."l to shov eigru, or recovery. 

No infestation o! the black-heAided bud.worm wu found south of 
Frederick Sound with the exception of a thin band on the west shore . 
or Kuiu Island. At Yakutat, no budworma ecul.d be rou.n:1 • 

.... .3 -
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Those forest e eout.h of Frederick Sound which suffered heavy 
defoliation in the past ar-e we:: on the way to recovery in most 
instances, and it i3 now difficult to tell whore bua.worm feeding 
was heavy just a few years ago. Throughout most of the country 
llhere bud:worm feeding was heavy an occasional dead top on a do..TI4-nant 
hemlock tree is all that remains as evidence of the outbreak. 

A few or the better stands of hemlock were infested so heavily tnat 
the majority of domina.Dt ste.ms s1.J.ffered top kill. These areas 
appear gray and are found in patches at Moira Sound, Cholmondeley 
Sound, Polk Inlet, Ratz Harbor to Red Bay, all on Prince of 't-lales 
Island, and on Wrangell Island and M.i.tkof Island. The sggregste 
of these areas totals about 10,000 acres. 

The only known area where tree killing might be attributed to the 
budwonn is at Juneau. In Evergreen Bc-.vl and a.long the lower portio:; 
of the Mt. Roberts Trail, a few suppressed and intermediate trees 
have died within the pa.st year. These trees were growing in young 
pole stands of mixed he.mlock and epruce. Death appears to have 
been brought about by budworrn feeding which occurred in 1953. It 
ie quite poeeible that it was not the severity of budworm attack that 
killed these trees, but rather that the defoliation provided the 
light shock which brought about the death of these weakened 
indh·iduals. When the residual stand~ recover a.rid come back with 
full needle compli:?rnenta, it wi.11 be difficult to see where dar.:age 
had occurred. In fact, the removal of a few suppressed &!d inter­
mediate trees should have a beneficial affect ·on the remaining 
trees. 

In younger stands which are under study, no complete kill has been 
!ound. However, top kill up to 4! feet has resulted after one 
year of budworm feeding. This kill haa taken pl.ace in trees that 
were apprOJd..mately 25 feet in height. This condition is typical 
of the effects of budworm feeding on young open-grown herr.lock 
reproduction. Whether these young tre~s can recover 'Without 
deformity remains to be determined. 

Trend 

The trend o! the black-headed budworm continues downward. Defolia­
tion of heml.ock in 1955 should be light with perhaps only a few 
areas of noticeable feeding 1n the Lynn Canal area,and possibly 
in the vicinity of Icy Strait-Glacier Bay. This feeding will not 
be heavy enough to ca.use top kill of hemlock. These conclusicns 
were reached after a atudy of the egg count data t&ken fran hemlock 
twigs collected at areas widely dietributed over the Tonga.se National 
Forest. These egg count data ere presented in Table I which follows. 
In this table, defoliation is expected.to be cbvioue and associated 
with off-color foliage only at those locations whose mean eggs per 
twig inch of needles is greater than .11. Only two locations show 
a greater egg concentration - ~..ile 2) and Nile 25 out of Juneau. 
Should egg parasites or other natural control be active in theee 
areas, defoli&tion will be substantially reduced. 

t 



1J. ,ck-headed budworm egg count data collected f~ •• ~ml~ck hdg samples cut on the Tongaes National-' 
Forest - Fall of 19_2l!. 

No. of Twig Egge per Date 
Location 10° twige inches 

lEggs 
twig inch sample Remarks in of. of 

sa.mole needles ni:,pnl QQ 
collected . 

1 Frederick Cove 30 940* 1 .oo Sept. 15 ... 
2 Johnsen Cove 30 940* 0 .oo Sept. 14 
J Dall Cove JO 940➔~ 0 .oo Sept. 13 
4 Three Lagoons 30 940-* 0 .oo Sept. 16 
5 · Dolood Cove JO 94()-J~ 0 .oo Sept. 16 
6 Windy Point · - - 0 .oo Sept. 17 
7 Lencat5ter Cove JO 94Crf 0 .oo Sept. 16 
8 Weet Arm Cholmondeley Sound JO 940➔} 0 .oo Sept. 17 
9 Ketchikan JO 9hQ->t- 12 .OJ. Sept ... 21 

10 Da'Wson Mine 30 940-::- 0 .oo Oct. 2 
Thorne Bay 30 94cy.c- 6 .oo Oct. 9 
Neets Bay 30 9401~ 6 .oo Sept. 22 
Ra.tz Harbor JO 940* 0 .oo Oct. ll~ 
Edna Bay JO 9'4-0* 17 .02 SApt. 2J 
French Cove 30 9401i 0 .oo Oct. l 

16 Anan Creek 30 940* 1 .oo Sept. 23 
17 Red Bay 30 94Qil· 2 .oo Sept. 27 
18 Wrangell Narr&ws 30 940~ 2 . oo Sdpt • 27 

Petersburg Dam JO 9',0* 1 • oo 3ept • -;:_4 
20 P~tereburg 30 940* 0 .oo Sept. 24 

Security Bay 30 850 23 • 03 Sept • 27 
False Lindenberg Head JO 91,0-:~ .5 .oo Oct. 5 

23 Fick Cove 30 835 60 .. 07 Oct. 7 
'24 Coffee Cove 30 %0-;~ 19 .02 Oct. 5 
25 Salt Lake Bay JO 876 46 • 05 Oct • 12 
26 Sea Gull Flats 30 543 54 .10 Octe 13 

Hoonah JO 678 41 .06 Oct. ll 
28 • HO'Ward JO 669 59 .08 Cc-t. f3 

-
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~;;;.,;.,;,... ......... ,..;;,,,.....------------'¼'--c ___ o ___ UJ]t data collected f~emlock twig samples cut on the Tong,q,59 Nation~• 
continued) 

No. of Twig Eggs per Date 
10'' twigs inches 

Eggs 
twig inch sample Location in of of Remarks 

erunnle needles needles 
collected 

-
29 Douglas - Mile 5 JO 633 26 .04 Oct. 6 
JO Douglas 30 94~ 14 .01 Oct. 6 
.31 Thane .30 897 35 .04 Sept. 29 
32 Evergreen Bowl (hemlock) 75 1410 79 .06 Oct. 1.3 
32 Evergreen B~l (spruce) 75 1943 168 .09 Oct. 11,12 
.33 Gold Creek 30 94D-H- 12 .01 Sept. 29 
J4 Mile 10 'Z7 1000 39 .04 Sept. JO 
35 Mile 5 30 901 48 .05 Sept. 30 
36 Pleasant Island 30 676 48 .07 Oct. 9 
37 Excursion Inlet 30 542 34 .06 Oct. 8 Hemlock sawfly damage 
38 Mile 15 30 819 45 .05 Oct. 3 canmon. 
39 Mile 20 JO. 822 99 .12 Oct. 3 
40 Mile 25 30 485 59 .12 Oct. 3 
41 st. James Bay JO 979 31 .03 Oct. 7 
42 Bridget Cove 30 693 36 .05 Oct. 5 
43 Echo Cove 30 940* 13 .01 Oct. 6 ·. 

44 Jamestown Bay (Sitka) JO 728 34 .05 Oct. 111-
45 Skagway (spruce) 29 1416 15 .01 Oct. 4 
46 Eliza Harbor JO 940* 6 .oo Oct. 22 
47 Windfall Harbor 30 892 17 .02 Oct. 23 
48 Taku Harbor 30 940* 15 .02 Nov. l 
49 Whitewater Bay JO 940tt- 5 .01 ifov. 11 
50 Hood Bay (South Ann) JO 94(){f- 2 .oo Nov. 12 
51 Hawk Inlet 30 511 40 .08 Nov. 8 

* An average baeed on 31 eamplee of JO twigs each cut in 1953. 

0 
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During 1954, bud.worm feeding was observed to be quite noticeable on 
mountain hemlock growing at ti.n1berline. At other locations 
~efoliation on western he~iock \:ae more prevalent at higher eleva­
tions than at the lower levele ,d,ere previous bud.worm feeding had 
been heavy. This condition wa5 noticed over widespread aree.a and 
was reported by Andersen, Leifaie and Wageta.ff.. Wa,gstUf aleo 
noticed that egg deposits ~ere he,vier at the higher elev~tione at 
Hollh. Fram two samples of thirty twigs ea.ch he counted l egg 
on the sea level sample and 28 egga fro.Ti a sample t.a.k~n at 1600 feet. 

METHOD OF SURVEY 

Aerial mapping of the outbre;J.;: and ground sampling activities were 
interspersed between August 17 and November 12. Aerial mapping 
of the area north of Frederick Sound wae done accord.lng to pre­
arranged flight paths which were la.id out as contour st~ips in the 
Lynn Canal a..~d Taku River areas, and as grid lines across Chichagof, 
Admiralty and Baranof Islands. Ground sampling in these areas 
followed the aerial. mapping. 

Aerial mapping and ground sa..~pllng were carried out contemporaneously 
in the vicinity of Petersburg. Aerial coverage of the area was 
made by contour flying and ground samples were taken at pre-arranged 
locations along the flight path. This syster:1 of eu...rvey is very 
satisfactory, affording welcome physical exertion from the more 
tedious aerial mapping. 

Throughout the southern portion of the Tongass where budwcrm 
activity was nil, as determined fran the 1953 egg count data and. 
verified by boat travel and co:nmercial flights between vfrangell and 
Ketchikan and Craig and Ketchikan, all bud.worm surveying was 
accomplished by boat travel. 

As in previous years,field personnel were requested to collect hem­
lock twig sa~ples for budworm egg.counts. Thirty 10-inch twigs 
were cut from each sampling location and air-freighted to Juneau 
'Where the egg counts were made. When twigs were cut at the outset 
of extended boat trips, they were kept moist and shipped whenever 
the opportunity arose. Twigs packed closely in moist burlap remained 
in good condition for approximately one week. 

The egg counte obtained fran these twig samples are presented in 
Table I. On the strength of investigations carried on in 1953 to 
interpret the significance of data tabulated as eggs per trig inch 
of needles, the prediction was made that defoliation of hemloc~ 
would be obvious and accompanied with discoloration when the mean 
egg count reach~d .11 or more eggs per twig inch of needl.es. 
During the summer of 1954 those predictions were checked and found 
accurate with two exceptione. 

.... 7 -
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In September or 195.3 an ei::g e.,w·Jt. o! · .53 egge per tm.g inch of 
spruce needles and .21 tggf', p-ar t·rlg inch of hemlock needle3 u·M 
obtair..ed e.t Skagway. Budwoi-it defoliation resultir..g frorn such egg 
counts W&.s expected to be hea"r.r E:n.::,:ugh to cw.~e general tree 
browning on both tree 3pad.e~. On June 16 bud",!,om k""V?\c were 
found in almost every bud, i,_l'ld drJlll'..ge appeQ.?'<;d. cerhin. Ee-waver, 
by the end c.f' the gummsr \.'!1:it def ol.iation did trJw placs nt SY...£1.gt.iS..V 
'W'as hardly notict-able. W:v th~ p:-odict~d daJ!l .. 'Se did not- o.~c:ur ie 
net known. 

The second exception to ~ho ful.f:Ulmar.t of th.a, prc:dic.ted rir.mn~~ 
occurred a.t the ,h.1..T1eau Gold Ei.na s.rea. The J.95.3 fa.U egg .!ount 'K~~ 

.29 eggs psr t'Wi.g inch cf h{;r.J.ock nec-<!.los. In !;e\,-v c: 19~l,, ~not!icr 
sample of 30 twigs was cut r.t t.his aren end a mean of .lJ. egg~ per 
twig inch of needle~ was obtained,.. It, i~ C"ntire~v pose-;ible ths.t the 
latt.er egg count was t..rie mo~:. l:ccurate, for defollb.tion Wr.L:S ho.rely 
visible. 

Part of the diecrepancy bet'\\"een the fall e.nd spring egg courita a.t 
the Gold Nin~ &rea may be d·.1e to ·weathering. Hc.we:-..re:-, t.hiCJ, ~-::­
crep~~cy is not believed to be large. 

Four s.re~:, ·wi:::-e checked to detur::iin-3 if ~&thering ua.a a fc?.~toj_"' 
in egg rac!uction. Ths re:ni":.t:i .f .:l!J.cw·: 

J-:.meau - ¥.dle 9.5 
Juneau ·- !file 12~5 
Jur..e~~ - Gold C~eek 
Ju..."1.eau - Gold P.J r:,J 

.c9 

.19 

.52 
f,29 

,06 
.18 
,.70 

1'1 e---

The above egg, CC"J.n.t means are bas~:! on a S&:nF,l~ of JO ten-inch h~:::­
lock t~~gs. These discrcp.'"l..~cieg_~nd Dome field ~2-)eervations 09~m 
tc indicate that JO tan-inch heml.ct;k tw:5.ga ie not a highly accm ate 
awiple f-cr deter:nining the int.en!)it:, .. of b~nwor .. n eggs et r-~r given 
are&o NeYerlhele~s, a~ long &s the use to which thes~ .;O tw:tge ~ 
sc.mples is put ~,d the method o.!' N>llect.:ing and. tr~"ispo:t-irJJ th~l 
do not change, they ~"ill bo oon~idc~ed practie~l ~nd s~ti~factory 
for deitermiri.ing the spr~d and rclzi.tive intenc:1-t,r of the b~l:3.ck­
headed budwonn ~.ltbreti.!t ~ 

FACTOR3 CAUSINJ OUTBREAK DECLINE --------
Four natur&l control !actore ~-e irnp:>rtUlt in ·ccntr-lbut:L"lg to tbc 
decline of the bla.ck-heRded budwcrm cutbres.k. 

Of major importsnce a.re ~a~it,~3 &";d tho ir.ability of the bu:i¥.o::.":11 
to $U..-viv~. Parasi tim varie~ con::;i6.erabj_y bai~~en ~~ bu-; 

- 8 -
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U5u~lly the e~~reietc provi-:.h.:! --~:·.:f.-tct.:.. .. :~- :.,-•~d!}Ctirr. c ~ :-:,.:-;·;••::::-1 
pnpula ti OD !J * J. ~ tr~ e I.! '.'.n] au :.:. r · .... s. ~ .:;;: r1~ ... !'\.:. f.: i:-..,i ~'."'' ~..; s· :.:-~i ,- '·• ':,!--:- ""'.;~f~ 

r:·1~;:!_tt1r:--:• ~::._:~·:.·:, 1~01::.!? !':'c,r~ "~ ,,,.t. i~ :'::~" \ 1~""'; !q~ .. ~~.~- .. ~ .:· ~ ~- ··, ~• 
'\r~=- tfl !~ t.":t:e r.:.:.:--i-; :.-..~~ C -:.,.:: tc.5 .. ~r!e t:~. .. c; l" ;---~ .. _.,.~ §0!!":t:, •• ~ ~: -~~ µ! ·" ~l. !: i ,( ~.; sr:1-: 

LF-::--Y:-w. d.:.s;~ec-t:~c!'ls :·evt:a_'j.e:.l .. <, t.c1 :•7 p-:rccr.t 1·.:1n.&i:i!"~.:: j_c t}~~ 

fifth ir.2·l=.:-, :-l.:-.d 52 per~ent c:· t:i~ f~.1:-th ir..:..:-r..r. Fu:":!E:l~ef; 

e:t,3rg~-l fr-er:. u;:, to 25 r-":>rccn~. er- t.~1'.' b·~:::wc-:--::i ;··J:. :.J.e ,. T: i5 ~·.' ... f::r-: :~~.., 

i ~ si.'7: llar +, ~, t ~at "·hi~!: ?CC".\.' :. ~·( -: . ~. t:: J · •. :·. e ._._ ,.:. -:1r':- ~ i:: ::i.? :; '3 • · ~: 
1.: ~ 'Jtl, 
~>: :.h., 

rr'.o::~.:. ~f t~~ :r~r:.~r.....:. p.~~r.~.~:. L 

-S.!:.d ?\?-~~ .... .f'n~ - L:::~ ... :: .... : ., 

,.,, ........ ...,_~ ... 

•••• _1 •• 

:-1 . 
. :. ' .. _ ; '2. .. , .._ -:.: ~•,:,. ·:, .. ,., .. p 

y . ..:>•1• • ~· <.:>.-

t,~~~~1e·:i ~.i~il-:e~i ~~.'!-. c:_:r-::,·t .. : 
":~~~ r.-o~::s~rJJ.e, ;.:r,G~i::.c 
ar~1J1~0:.:~· .. ~t,elJ.r :;::~ p~: .. ( ,:','!:. c·:I\ t..~;<t ;)~ 
~:3~"'!:"tur;i ()f 1-:,e:..~·:; ~~:_. .._•,t.;ct.• .. ~ t.~~ -. ~-. ·.• 

r·· .. ._ .. 

. . - ( 
.... , - ~ . 

# • ... 

11# .. , ~.~ :·)J.l. ~c;...c,:-.~ 
:- ~,t.,:~.7 ca.;~.; 

Lar•:ae (',f the hemloek s~.-nly w~:::::e C(t!".!:'l.:'n ov~:-· :'!~-::: c-~ '!:J· -~ :.:r:•t_ ~_.. 
reo:.'t rec~~::t tlack-h0a:ied b11dw0~ i~:-'?.s~s.:i~!:, ,,.15.t.~: r2·,::·~ - ,.~;;;:·::.._;-• 
~~)s~ prevtle::t ::--.t Ex.cu;-sion l!'"ilr:t 5 ~:e:•.:ev"'r-: ;-o lc-,.::.•.a: ic:·1 w~e 
+ h~ Qf.'.J,rf""\ "tr c,.,.,., ~·; d o,r;,::.•; p ..... : rlorr•-i (' <°;!'l'" .-r,"l -;.• .,..,,, -·· l "\ ., .. -~ ,·• ~, ey : •; ,,.,,"; ~ ... , ··~ ,,.,,.·, .. :---.; '-~ ............. _,. -·~ ..... r•-·-·:"·~ ·Ci '-:':..,~ ........ _;;-· ... ,t,~4, .. \.1~ . .., .. .:. ... ,. _:.,.. ""'-~--
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