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BACKGROUND wi th in  t he  s t a t e .  S t a t e  land-use s t u d i e s  in- 
d i c a t e  t h a t  fo re s t l and  management p o l i c i e s  

The r e f o r e s t a t i o n  of su r f ace  mines i n  should a s su re  a continuous and adequate supply 
Pennsylvania became prevalent  i n  t h e  middle of timber t o  meet pro jec ted  demands. Penn- 
1940's wi th  enactment of s t a t e  l e g i s l a t i o n  sy lvania  is expected t o  experience about a 
t o  r egu la t e  su r f ace  mining of bituminous 50% inc rease  i n  demand f o r  timber by t h e  year 
coal .  Though t h i s  e a r l y  l e g i s l a t i o n  d id  not  2000. Pennsylvania recognizes t he  importance 
provide f o r  i n t ens ive  environment p ro t ec t ion  of fo re s t l and  f o r  timber, f o r  p ro t ec t ion  of 
s tandards  i n  comparison t o  s t a t e  l e g i s l a t i o n  o the r  f o r e s t  r e l a t e d  resources  including water  
which followed i n  t he  e a r l y  1960's and e a r l y  and w i l d l i f e ,  and f o r  t he  b e n e f i t s  derived 
1970's and i n  con t r a s t  t o  today's s tandards,  from fo re s t l and  f o r  a e s t h e t i c s  and recrea-  
i t  d id  e s t a b l i s h  t he  beginning of l a r g e  t i o n a l  purposes. 
s c a l e  su r f ace  mine reclamation a c t i v i t i e s .  
The p l an t ing  of t r e e s  became a s i g n i f i c a n t  Most of t h e  mine land reclamation i n  
p a r t  of t h e  reclamation process. Tree Pennsylvania is  performed i n  conjunction with 
p l an t ing  continues t o  be a land reclamation the  a c t i v e  su r f ace  mining of coa l  under t h e  
p r a c t i c e  f c r  providing permanent, long-term l e g a l  requirements which r egu la t e  such mining. 
vegeta t ion  f o r  watershed pro tec t ion ,  Pennsylvania has  had an abandoned mine land 
w i l d l i f e  h a b i t a t  and timber production. reclamation program s ince  1968 fol lowing the  

enactment of t h e  Land and Water Conservation 
The trend wi th  regard t o  changes i n  and Reclamation Act. This Act provided fund- 

land use a s  a r e s u l t  of sur face  mining a r e  ing  f o r  ac id  mine drainage abatement, ex t in-  
not  r e a d i l y  d iscernable  because of t he  un- guishing of underground mine f i r e s  and burning 
a v a i l a b i l i t y  of s t a t i s t i c s  f o r  making such r e fuse  banks and b a c k f i l l i n g  of open mine 
a determination. However, a s ta tewide  sha f t s .  The acreage reclaimed i n  t h e  s t a t e ' s  
land use r epo r t  f o r  Pennsylvania showed abandoned mine land reclamation program is 
t h a t  f o r  t he  period from 1950 t o  1974 small  i n  comparison t o  acreage reclaimed on 
the re  was a 9.7% inc rease  i n  woodland a c t i v e  su r f ace  mining opera t ions  a s  requi red  
acreage whi le  pas ture land and cropland by t h e  Pennsylvania Surface Mining Conserva- 
acreage showed decreases  of 26.6% and 15.7X, t i o n  and Reclamation Act and t h e  Federal  
respect ive ly .  Though these  f i g u r e s  do no t  Surface Mining Control and Reclamation Act of 
d i r e c t l y  r e f l e c t  changes i n  land use  1977. The requirements wi th  r e spec t  t o  re- 
pa t t e rns  a s  a r e s u l t  of su r f ace  mining, vegeta t ion  of  a c t i v e  su r f ace  mine opera t ions  
t he  f i g u r e s  do i n d i c a t e  t h e  genera l  t rend  is t o  revegeta te  wi th  grasses ,  legumes, t r e e s ,  
f o r  land use  changes i n  Pennsylvania. shrubs o r  any combination of t he se  which pro- 
Over 17 mi l l i on  ac re s  o r  more than 60% of v ides  permanent vegeta t ion  capable of s o i l  
t he  land su r f ace  i n  Pennsylvania i s  covered s t a b i l i z a t i o n ,  con t ro l  of e ros ion  and sedi -  
by f o r e s t  growth. A l a r g e  por t ion  of t h e  mentation and support ing t h e  postmining land 
mineral resource i n  Pennsylvania is  over- use. The accepted revegeta t ion  p r a c t i c e  f o r  
l a i n  by f o r e s t s ,  so  it is reasonable t o  s o i l  s t a b i l i z a t i o n  and eros ion  and sedimen- 
assume t h a t  e x t r a c t i o n  of t he se  minerals  t a t i o n  con t ro l  is  t o  e s t a b l i s h  a herbaceous 
by su r f ace  mining would have a s i g n i f i c a n t  vege t a t i ve  cover. Consequently, a l l  su r f ace  
impact on the  o v e r a l l  f o re s t ed  acreage mine s i t e s  a r e  i n i t i a l l y  e s t ab l i shed  wi th  

herbaceous spec i e s  and t r e e  and/or shrub 
p l an t ing  i s  accomplished i n  combination wi th  

'paper presented a t  t he  symposium - herbaceous vegeta t ion  i f  requi red  f o r  s o i l  
Trees f o r  Reclamation i n  t he  Eas tern  U.S.: s t a b i l i z a t i o n ,  e ros ion  and sediment con t ro l ,  
Lexington, Kentucky, October 27-29, 1980. permanent vege t a t i ve  cover, o r  f o r  develop- 

ment o r  improvement of land f o r  commercial 
'surf ace  Mine Program S p e c i a l i s t  , fo re s t l and ,  w i l d l i f e  h a b i t a t ,  r ec rea t iona l  

Pennsylvania Department of Environmental land uses o r  any o t h e r  land use  r equ i r ing  
Resources, Bureau of Mining and Reclamation, t r e e s  and shrubs i n  t he  p l an t  community. 
Harrisbutg,  PA. 
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The sources of t r e e  seedl ings  f o r  plant-  Since p l an t ing  requirements and p r a c t i c e s  
i ng  on su r f ace  mine s i t e s  has  been pr imar i ly  changed t o  r equ i r e  t he  i n i t i a l  p l an t ing  of 
t he  s t a t e  f o r e s t  t r e e  nu r se r i e s  and p r i v a t e  herbaceous vegeta t ion  fol lowing b a c k f i l l i n g  
nu r se r i e s  loca ted  wi th in  t he  s t a t e .  The and grading, t h e r e  were concerns t h a t  those 
g r e a t e r  po r t i on  of t h e  t r e e  seedl ings  s i t e s  which would a l s o  be planted wi th  t r e e s  
planted on mine s i t e s  a r e  obtained from would be adversely a f f ec t ed  by t h e  competi- 
t he  s t a t e  f o r e s t  t r e e  nurser ies .  During t i venes s  of t h e  herbaceous vegetat ion.  We 
the  pas t  t h r e e  years ,  t he  number of t r e e  i n i t i a l l y  shared these  concerns. Currently,  
seedl ings ,  from t h e  s t a t e  nu r se r i e s  and we do not  s e e  t h i s  a s  a s i g n i f i c a n t  problem 
planted on su r f ace  mine s i t e s ,  has i f  herbaceous spec ies  and r a t e s  of applica-  
ranged between 2 and 2% mi l l i on  seedl ings  t i o n  a r e  c a r e f u l l y  s e l ec t ed  and t imely 
per  year. During t h i s  same t h r e e  year p l an t ing  of t h e  t r e e s  is accomplished. We 

I 

period the  demand f o r  t r e e  seedl ings  from recommend low-growing, non-agressive herba- 
t he  s t a t e  f o r e s t  nu r se r i e s  has exceeded ceous spec ies  and p l an t ing  of t he  t r e e  spec ies  
t he  supply. It has been d i f f i c u l t  f o r  t h e  a t  t he  sane time o r  a s  soon a s  p lant ing  con- 
s t a t e  nu r se r i e s  t o  determine t h e  demand d i t i o n s  and the  p l an t ing  season permits  

I f o r  t r e e  seedl ings  from year t o  year  and fol lowing seeding of t h e  herbaceous spec ies .  
t o  e s t a b l i s h  production l e v e l s  accordingly. Some of t he  p lanted  herbaceous spec ies  we 
The standard app l i ca t ion  form f o r  order ing  have observed which a r e  extremely competi t ive 
seedl ings  from t h e  s t a t e  f o r e s t  t r e e  ~ ~ i t h  t r e e s  inc ludes  crownvetch (Cornonil la  
nu r se r i e s  f o r  p l an t ing  on su r f ace  mine s i t e s  v a r i a ) ,  s e r i c e a  lespedeza (Lespedeza cuneata), 
has been revised  t o  provide more information f l a t  pea (Lathyrus s y l v e s t a i s ) ,  whi te  sweet 
by t h e  landowner a s  t o  acreage an t i c ipa t ed  c lover  (Meli lotus a lba ) ,  and yellow sweet 
t o  be  p lanted  i n  t he  f u t u r e  and the  pro- c lover  (Xel i lo tus  o f f i c i n a l i s ) .  Weeping love- 
jec ted  year  of planting.  g ra s s  (Eragros t i s  curvula)  when seeded i n  

excess of 2 l b s . / ac re  can become competi t ive 
with t r e e  seedlings.  Of t h e  herbaceous 

REVEGETATION PRACTICES legume species ,  b i rd s foo t  t r e f o i l  (Lotus 
co rn i cu l a tu s ) ,  p a r t i c u l a r l y  t h e  lower-growing 

Tree p l an t ing  p r a c t i c e s  w i th  regard t o  empire va r i e ty ,  has  been commonly p lanted  i n  
spec ies  s e l ec t ion ,  establishment techniques conjunction wi th  t r e e  seedlings.  
and recommended t iming of p l an t ing  have 
changed somewhat over t he  years.  It was The establishment of t r e e s  on su r f ace  
once t h e  recommended p r a c t i c e  t o  p l a n t  t r e e  mines by i n t e r p l a n t i n g  wi th  b lack  l o c u s t  
seedl ings  during t h e  Spring and F a l l  (Robinia pseudoacacia) , European a l d e r  
seasons. The U.S. Fores t  Serv ice  research  (Alnus g l u t i n o s a )  and Autumn o l i v e  (Elae- 
conducted during t h e  1960's evaluated F a l l  agnus umbellata) appears t o  have some 
and Spring p l an t ing  of t r e e  and shrub seed- s i g n i f i c a n t  bene f i t s .  Such leguminous t r e e  
l i n g s  on su r f ace  mine s p o i l  i n  t h e  Bitumi- and shrub spec i e s  planted a s  nurse  t r e e s  has 
nous region  of Pennsylvania (Davis 1973). improved the  growth r a t e  of t h e  o the r  t r e e  
Resul t s  of t h a t  research  s tudy showed con- spec i e s  i n t e rp l an t ed  wi th  t h e  nurse  t r ee s .  
s i s t e n t l y  higher su rv iva l  r a t e s  of seed- A 7 year  o ld  p lant ing  of b lack  locus t  
l i n g s  when p lanted  during the  Spring season. (Rob i n i a  pseudoacacia) and hybrid poplar  
The advantages of Spring p l an t ing  were (Populus x.) i n  a l t e r n a t e  rows a t  a spacing 
g rea t e r  on the  s i t e s  wi th  t he  more ac id  of 8 f e e t  w i th in  t h e  row and 10  f e e t  between 
spo i l .  Current s t a t e  r egu la t ions  r equ i r e  rows has  been documented wi th  having hybrid 
seedl ings  t o  be p lanted  during t h e  Spring poplar  (Populus -) with  dbh's a s  l a r g e  a s  
p l an t ing  season and no l a t e r  than May 15  9.5 inches and 60 f e e t  i n  he ight .  The p lant -  
except where cold s to rage  nursery  s tock  is ing  was performed on ac id  mine s p o i l  without  
u t i l i z e d .  The p l an t ing  season may be  ex- t h e  b e n e f i t  of s o i l  amendments. 
tended t o  June 1. 

The t r e e  spec i e s  commonly planted on 
Most r e f o r e s t a t i o n  on su r f ace  mine su r f ace  mined land i n  Pennsylvania inc lude  

s i t e s  has been wi th  p lanted  seedlings.  red p ine  (Pinus r e s inosa ) ,  Eas tern  whi te  
Nursery s tock  is  gene ra l ly  1-0, 2-0 o r  3-0 pine (Pinus s t robus ) ,  Japanese l a r c h  (Larix 
bare-rooted seedl ings  with t he  exception of l e p t o l e p s i s ) ,  Austr ian p ine  (Pinus n ig ra ) ,  
hybrid poplar  which is planted  a s  an  un- Norway spruce (Picea a b i e s ) ,  European a l d e r  
rooted cut t ing .  Some e f f o r t s  have been (Alnus g lu t inosa ) ,  b lack  l o c u s t  (Robinia 
made t o  e s t a b l i s h  t r e e s  by d i r e c t  seeding. pseudoacacia) ,  hybrid poplar  (Populus x.) 
However, wi th  t h e  exception of b lack  locus t  and nor thern  red oak (Quercus rubra) .  
(Robinia pseudoacacia) , d i r e c t  seeding has  
been unsuccessful. There is s u b s t a n t i a l  I n  summary, Pennsylvania recognizes t he  
i n t e r e s t  among wood-using i n d u s t r i e s  which importance of t r e e  spec ies  f o r  su r f ace  mine 
own su r f ace  mined land t o  e s t a b l i s h  land reclamation and the  p o t e n t i a l  t he se  
commercial hardwood species  by d i r e c t  seeding. r e fo re s t ed  lands  have f o r  timber and 
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