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Abstract.-- The advancing f ron t  of beech bark disease 
i n  the  northeast is now located i n  western New York and 
Pennsylvania. The disease is k i l l i n g  t r e e s  a s  f a r  west a s  
cen t ra l  New York. Cryptococcus fagi iuga scale  was found 
on nearly every t r e e  examined during a northern New England 
disease survey. From t h a t  survey and Resource Evaluation 
p lo t  data,  beech morta l i ty  is  estimated a s  high a s  50 percent 
i n  Maine and about 30 percent i n  New Hampshire and Vermont. 

INTRODUCTION 

Beech bark disease has been spreading 
westward throughout New England i n t o  New York 
and Pennsylvania s ince the  ear ly  1930's when 
the  d i sease  was f i r s t  discovered i n  Maine 
(Houston et a l .  1979). Its spread throughout 
the  nor theastern  s t a t e s  follows three  s tages:  
the advancing f ron t ,  the k i l l i n g  f ron t ,  and 
the  a f t e m a t h  zone (Shigo 1972). The advan- 
cing f r d n t ,  characterized by scat tered 
Cmtococcus  fsaisuga Lind. scale  pupulations, 
is present ly  located i n  western New York and 
north-central  Pennsylvania. The k i l l i n a  
f ron t  is found in cen t ra l  New York and north- 
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eastern  Pennsylvania. Here heavy Nectria 
in fec t ion  is causing mortali ty a t  a hiah 
r a t e .  The aftermath zone is  i n  Maine i d  New 
Rampshire, where the  disease  has been present 
the  longest.  In  these areas  sca le  and Nectria 
populations a re  endemic. beech snrout th ickets  
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a r e  abundant, and many t r e e s  a re  defect ive  
(Houston 1975). 

MATERIALS AND METHODS 

From 1975 t o  1977. the  Forest Pest  
Management group of ~ ~ ~ - U S D A  Forest Service, 
Northeastern Area, S ta te  6 Pr ivate  Forestry, 
conducted a survey t o  determine the r e l a t i v e  
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Prevalence of the  causal organisms of beech 
bark disease,  including C. fapisuga, ~ectria 
coccinea var. faginata Lohman, Watson, and 
Ayers, and Xylococcus betulae (Perg.) Mor- 
r ison.  Northeastern Forest Experiment Sta t ion 
Resource Evaluation permanent survey p l o t s  i n  
Maine, New Hampshire, Vermont, and New York 
were used t o  obtain a well-distributed sample. 
Few Resource Evaluation p lo t s  in southern New 
England contained beech, therefore Msssaehus- 
setts, Connecticut, and Rhode Is land were not 
included i n  the survey. Recently, Resource 
Evaluation crews were asked t o  continue the 
surveys i n  Maine and New York. Since these 
surveys have only jus t  concluded, few data  
a re  avai lable  from those s t a tes .  However, 
Forest  Pest  Management has compiled prelim- 
ins ry  r e s u l t s  f o r  New Hampshire, Vermont, and 
severa l  counties i n  Maine. 

RESULTS AND DISCUSSION 

Overall, populations of C. f a ~ i s u z a  
s c a l e  were low throughout the  three  s t a t e s  
surveyed. Aowever, sca le  was present on 
every plot  examined. Of t h e  nearly 1000 
t r e e s  examined, only 12 t r e e s  l e s s  than 8 
inches i n  diameter and 2 t r ees  greater  than 
8 inches i n  diameter were found uninfested. 
Various amounts of f r u i t i n g  and 5. 
betulae were noted throughout the  survey area. 
Figure 1 i l l u s t r a t e s  the  advancing f ront  i n  
western New York, where only sca le  is  present 
on t h e  majority of the  p lo t s ,  and the k i l l i n g  
f ron t  throughout the  cen t ra l  portions of t h e  
s t a t e  where is abundant. 



has been act ive for  more than 40 years,  more 
than 50 percent of the t rees  i n  the 5- t o  11- 
inch diameter c lasses  are  now dead; l e s s  than 

Figure 1.--Location of New York 
Resource Evaluation p lo t s  sur- 
veyed i n  1978 t ha t  contained 
beech with scale only (above) 
o r  both s ca l e  and 
(below). (From i n  

Figure 2.--Distribution of beech mortal i ty  i n  
northern New England by diameter class.  
(Number of t rees  In each c lass  i n  parentheses.) 

From mortality,  damage, and t r e e  volume 
estimates, the  merchantable timber u o l m  lo s s  
t o  beech bark disease i n  Vermont was estimated 
a t  nearly 300 million board feet.  This inclu- 
des the volume of t rees  k i l l e d ( 1 3 5  million 
bd. f t . ) ,  the volume of dying t r e e s  (62 mil l ion 
bd. f t . ) ,  and the volume of l i v e  t r e e s  rendered 
cu l l  by the disease (95 mil l ion bd. f t . ) .  
Merchantable timber losses have not ye t  been 
calculated for  the  other s t a t e s  i n  the survey. 

Table 1.--Cumlalive beech a r t a l i t y  on f o r e s t  survey p l o t s  
i n  New mmpshfre. V e m R t  and Haine up re 1970 and 

Mortality differed from p lo t  t o  plot .  1970 to 1977. 

but was found on about half of the plots  
examined. (The number of beech t rees  per Percent a r r l a l i r y  

plo t  ranged from 1 to  20, the  smallest avet- Scare 
38"  D B R ~  <8" DBH 

iye  number being i n  New Hampshire.) Overall, 1970 1971 1970 1977 
a higher percentage of the larger  diameter 
t rees  have died from the disease (Fin. 2). N ~ W  unmoshire - 

stare s private  lands m 24 8 12 

Table 1 shows the  beech mortality on ~ a r i o n a l  f o r e s t  land 19 30 7 19 

the  Forest Survey p lo t s  from the  ear ly  1940's v e m n r  

t o  1970 and f r k  1970 t o  1977. For t k e s  s t a r e  s privar; lands 29 37 18  18 
greater than 8 inches i n  diameter a t  breast  Netionel foTe8t land 29 32 35 35 

height,  losses  range from 24 percent i n  New m i n e  
Bampshire t o  50 percent i n  Maine. nancock county 29 so 23 54 

Franklin and Oxford 23 29 44 44 
C0"nfles 

Comparing percent mortality in the 
aftermath zone in Maine with the  k i l l i ng  
front  i n  Vermont suggests tha t  a higher per- 'eased on USDA Forest s e r v i c e  ~esovrce Evaluation p l o t  data 

centage of smaller t r e e s  a r e  now being k i l l ed  
and Pest mnagernt d i s e a s e  survey data.  

by the disease i n  the  aftermath  able 2). b ~ r e e  diameter at  breaat he ight  i n  1971 for New Hampshire, 
In  Hancock County, Maine, where the disease 1972 for Vermnr, and 1968 for m i n e .  



mble 2.-cumlarive beech mrtsllfy (in percent) by diameter class 
.n forest survey plots in va-nt and uancock county. 
hin@ from rhe r h  of in ir is1  infecrioa vnril 1977. 
( ~ w b e r  of trees examined i n  pareorheres) 

Dianrer clsae (inches) 
state 

5-7 8-11 12-15 16-19 20-22 

Bansock County, SS(24) SO(16) lrO(10) 100(1) 100(1) 

ve-nrb 12(150) 18(130) 44(158) 58(52) 12(21) 

Blnfec~ian preaent 4w years 

La maladie de l'korce du hstre s'est 
itendue vers l'ouest depuis sa dgcouverte 
dans le Maine au debut des annies trente. 
Des populations de la cochenille Cryptococ- 
cus fa~isuga se retrouvent maintenant dans - 
l'ouest de 1'6tat de New-York et le centre 
de la Pennsylvanie. L'avance meurtrisre, 
caractirisie par un tau €lev€ de mortalit6 
des arbres causie par des infections graves 
de Nectria se situe dans le centre de New- 
York et le nord-est de la Pennsylvanie. La 
zone ravagie inclut le Maine et le New- 
Eampshire. 

De 1975 A 1977. des Louioes du erouoe - .  
Forest Pest Managemint ont 'viiiti les 
parcelles de l'Unit6 Forest Resource Evalu- 
ation situies dans le New-Eampshire, le Ver- 
mont et plusieurs comtis du Maine, pour 
dbterminer la prisence du C. fagisuga, du 
Nectria coccinea var. faginata, et du 
X~lococculus m. La cochenille 2. 
fagisuga fut retrouvie sur presque chaque 
arbre examini. On estime que jusqu B 50% 
des hstres dans le Maine et environ 30% dans 
le New-Hampshire et le Vermont sont morts B 
cause de la maladie. En giniral, une plus 
grande proportion d'arbres a fort dimstre 
sont morts. Dans la forst ravagie du Maine, 
plus de 50% des arbres de petit diametre 
(5-11 pouces au d.h.p.1 sont morts, compara- 
tivement ?l moins de 20% au Vermont. Dans 
cet Btat, prss de 300 millions de pieds 
mesure de bois furent perdus 3 cause de la 
maladie. 

Seit die Buchen-Rindennekrose um 1930 in Maine 
entdeckt wrde, hat sich die Krankheit stetig 
nach Westen ausgebreitet. Die Buchenwollschild- 
laus (Cryptococcus fagisuza) ist derzeit im 
vestlichen New York und im mittleren Pennsylva- 
nien anzutreffen. Die "killing front", die a16 
Polge starken -a-Befalls durch hohe Ster- 
beraten der Buchen gekenneeichnet ist, ver- 
liiuft im mittleren New York und dem nord6stli- 
chen Pennsylvanien. Die "aftermath zone", also 
das Gebiet, iiber das die Krankheit bereits hin- 
weggegangen ist, umfaflt Maine und New Hampshire. 

Von 1975 bis 1977 wurdmauf Beobachtungspar- 
zellen in New Hampshire, Vermont und Maine 
Bestandsaufnabmen durchnefiihrt und das Auftre- - 
ten von C. fagisuga, coccinea var. fa- 
ginata uFd Xylocoeculus - registriert. 
C.isuga - wrde dabei an fast jeder unter- 
suchten Buche (= ~randifolia) festgestellt. 
Nach Schiitzungen sind in Maine fast 50% und in 
New Hampshire rund 30% der Buehen als Polge der 
Krankheit abgestarben. Dabei ist der Anteil der 
Biiume mit grSflerem Stammrdurchmesser noch h5her. 
Im "aftermath forest" in Maine sind iiber 50% 
der diinneren Buchen (12,5 - 27.5 cm BHD) abge- 
storben, im Vergleich dazu in Vermont weniger 
als 20%. In Vermont gingen durch die Krankheit 
fast 8 Mio. fm Buchenholz verloren. 
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