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Abstract.--Fruit trees were planted successfully in 
1918 and organized afforestation began in 1928. Profes- 
sional foresters had a hand in some of the very earliest 
planting projects. Formal reclamation research played an 
important role in applying science to early reclamation 
technology; however, considerable work has preceded the 
scientists. Some success has been experienced with tree 
planting on coal waste slurry, a problem site with uniquely 
adverse conditions. Some indications were found showing 
early Chinese Chestnut tree plantings developing into timber 
form trees, under some conditions. It was also observed 
that Chinese Chestnut trees are reproducing naturally from 
trees planted on mine spoils as young as 12 to 15 years of 
age. 

INTRODUCTION common to this area is generally thick uncon- 
solidated overburden materials lying above 

Subject of this paper deals with the shale, sandstone; limestone, or a combination 
Eastern Interior Province (E.I.P.). Though of the three, which form the balance of the 
the bulk of this region is in Illinois, the overburden above coals in this area. 
E.I.P. area extends over Southwestern Indiana 
and the northern part of Western Kentucky. There is considerable similarity between 
All of the coal mining activity in Illinois surface mining conditions in the Illinois and 
and Indiana is within the E.I.P.; however, Indiana unglaciated regions. Unconsolidated 
Kentucky occupies parts of two coal provinces materials layers are generally thinner than 
of which only Western Kentucky is within the in the glaciated region, with about three feet 
E.I.P. to ten or twelve feet of unconsolidated mate- 

rial commonly occurring. 
Generally, the E.I.P. geographically is 

characterized by relatively low relief to level The E.I.P. of Kentucky resembles the un- 
or nearly level land topography. Lesser por- glaciated coal region of Southern Illinois and 
tions of all three states within this province Southern Indiana to some degree; however, 
have commercial coal mining operations on topographic relief is somewhat greater and 
steeper topography which occasionally also existing natural soils are part of the total 
may include steep (over 37%) slopes. Unlike unconsolidated materials layer which is sig- 
steep slope areas of Appalachia; however, nificantly thinner. The more undulating topo- 
steep slopes of the Eastern Interior Coal graphy and thinner soils of the unglaciated 
Province tend to be relatively short in slope region stand as a striking contrast to the 
length. level to nearly level topography and thick 

soils (up to 16 inches of A-horizon soil) in 
Bulk of the surface mining in Illinois the prairie region of West Central and North- 

and about half of that in Indiana occurs ern Illinois, which comprises some of the 
within the glaciated region, with relatively nation's most productive agricultural lands. 
low relief topography. Another feature 
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Rainfall generally is about 40 inches or 
more annually in the E.I.P., decreasing 
slightly as latitude increases northward. 
Climate in the entire province is favorable 
for a wide variety of commercial crop pro- 
duction and also favorable for commercial 
forest production. 

RECLAMATION HISTORY 

Some of the oldest, if not the oldest, 
land reclamation effort in the country occur- 
red in the E.I.P. This would seem not too 
surprising, since the earliest commercial coal 
surface mining in the country is reported to 
have occurred near Danville, Illinois in 1866 
(Illinois Blue Book 1971-1972). 

Peach, apple and pear trees were suc- 
cessfully planted on mine spoils in Clay 
County, Indiana in 1918. Though some small 
forest plantings occurred earlier, an organ- 
ized afforestation program on mine spoils in 
Indiana started in 1928 (Medvick 1973). 

An interesting early influence in Illi- 
nois involved the tree nursery program de- 
veloped in connection with the Civilian 
Conservation Corps program. Discontinuation 
of that program in the late 1930's made sur- 
plus trees available which were purchased by 
coal operators and planted on strip mine 
spoils (Illinois Blue Book 1971-1972). 

A land reclamation law in Indiana came 
about in 1941 (the second one in the nation). 
Kentucky came out with a land reclamation act 
in 1954, and Illinois passed their first 
effective law in 1962, after an act passed 
many years earlier was declared unconstitu- 
tional. 

There were numerous common traits among 
the early state land reclamation laws. Both 
pre-law and during early periods under these 
laws, land reclamation and tree planting were 
almost synonymous terms. 

RECLAMATION TECHNOLOGY 

Very little if anything was known ini- 
tially about tree planting methodology on 
mine spoils. There was obviously a lot of 
guess work; however, it is known that pro- 
fessional foresters had a hand in some of 
the very earliest planting projects as early 
as 1928 (Medvick 1973). 

planting stock. Tree planting stock was 
shipped by rail from eastern tree nurseries, 
prior to the time tree nurseries were es- 
tablished locally. 

Under these conditions, both planting 
success and planting failures were exper- 
ienced. To those who came along on the scene 
later, these early successes and failures be- 
came laboratories from which to learn. As 
such, results preceded the science. 

Eventually individual state coal opera- 
tor associations enlisted the aid of forestry 
researchers from the U.S. Forest Service and 
from the various university agricultural ex- 
periment stations. The science of land rec- 
lamation began to take shape. Some tree 
species selection began to emerge and some 
recognition of different spoil conditions 
permitted some unsophisticated -- yet real 
effort to include or exclude certain species 
on some generally specific sites (Limstrom 
and Deitschman 1951). 

By around 1950, afforestation was no 
longer a hit and miss situation. Trying to 
establish a "preferred" type forest on vary- 
ing sites became the major objective. Tech- 
nically, afforestation on mine spoils, in a 
rough fashion, at least, was a known practice 
and this fledgling science preceded statutory 
requirements calling for mandatory planting 
of disturbed lands in all three states of the 
Eastern Interior Coal Province (Arnott 
1950). 

Probably the 1950's and 1960's were the 
big "growth years" in surface mining land 
reclamation - just as it was in surface 
mining afforestation. Following are some 
highlights of this period: 

(1) There were about a handful of "ex- 
perts" across the country and these people 
all knew each other and, by keeping in close 
communication, they learned from each other's 
mistakes -- and successes. 

(2) Development of technology on strip 
mine forage establishment brought about op- 
portunity to choose another land use option. 
It was this fact which caused a sharp decline 
in afforestation in Illinois (Grandt and Lang 
1958). 

Tree "wildlings" were used prior to 
availability of nursery grown planting stock. 
Walnuts were direct seeded possibly because 
there was no tree nursery growing such 

l~rnott, Donovan, Jr. 1950. Initial 
survival of planted hardwoods on strip mine 
spoil banks of Indiana. Purdue University, 
Dept. of For. Unpublished Thesis. 



(3) Exposure to repeated failures 
helped discerning land reclamationists to 
learn where options were real and where they 
were just imaginary. The trend from affores- 
tation to forage reclamation in Illinois was 
followed in Indiana; however, in Indiana, 
this did not come about until the late 1960's. 

( 4 )  Many thousands of acres of pro- 
ductive strip mine forests in the E.I.P. 
stand today as silent monuments to the suc- 
cess of phenomenal growth of strip mine 
afforestation of this period. Afforestation 
continued as a major land reclamation prac- 
tice in Kentucky even beyond the period of 
extensive grading work which, by law, elim- 
inated the ridge and valley topography on 
mine spoils areas. 

(5) During this time period, the 
science of land reclamation changed a great 
deal; however, field conditions -- the 
spoils being planted -- changed very little, 
until the late 1960's. 

(6) Early land reclamation laws in 
the E.I.P. required some minor grading 
work -- but not enough to change site con- 
ditions. This fact helped a great deal to 
perfect afforestation practices with minimal 
confounding. 

ARRIVAL OF THE BULLDOZER 

In the late 19601s, Kentucky, followed 
by Indiana, enacted legislation calling for 
elimination of spoil ridges and valleys. 
Illinois followed suit in 1971. 

In addition to changing the topography, 
bulldozers have a way of affecting other 
parameters also -- the site itself becomes 
"something different". There might be a 
better expression for it; but, soil com- 
paction surely comes close, until a better 
expression is found. 

One need only review a modest sampling 
of land reclamation literature to discover 
that effects of soil compaction on mine spoil 
afforestation has a wide following among both 
proponents and protagonists. As a result, 
any serious student of land reclamation is 
entitled to be, at least somewhat, confused. 

If we refer back to our discussion of 
the "big growth" years in surface mining 
reclamation, it should be noted that, over 
a significant period of years, spoil con- 
ditions remained generally unchanged and 
only the techniques employed changed. Thus, 
it was easier to evaluate cause and effect. 
It is a fairly safe prediction to state that 
anyone who tries to duplicate results of 

afforestation on ungraded mine spoils by ap- 
plication on graded mine spoils, is in for a 
few surprises. 

Most perplexing of all is the fact that 
one can establish an excellent stand one year 
and a complete fizzle the very next year on 
what appears to be and might really be iden- 
tical spoil. 

A "hidden1' problem in dealing with 
graded mine spoils is the fact that we are 
dealing with both cuts and fills and, in any 
given spot, we don't know which is the case. 
One need not be a soils specialist to know 
that amount of site compaction, soil air 
space and surface water insoak rate may not 
be the same on cuts as it is on fills. How 
much confounding such factors cause, one can 
only speculate about. For those who propose 
to do research on graded spoils, in order to 
overcome confounding caused by cut and fill 
differences, this writer advises designing 
plots and rows long enough to overlap both 
site types and to orient rows at right angles 
to original spoil ridges. This would avoid, 
for example, comparing a row planted on a fill 
with a row planted on a cut. 

Graded spoils, if not too rocky, can be 
planted with a specially adapted tree planting 
machine; however, use of the planting machine 
might justify change of tree species. 

Conifers seem to tolerate graded spoils; 
however, in the hardwood region, the idea of 
having to abandon hardwoods carries a negative 
image among many reclamationists. Both silver 
maple and red maple seem to be out-performing 
other hardwoods and may prove to be excep- 
tions. Black locust can be established, if 
cover alone is the objective. 

TREES VS FORAGE 

It is some indication of advance in the 
state of the art which permits one to be able 
to choose between establishing either trees 
or forage on graded mine spoil. In many sit- 
uations, either is possible. Except for 
climatic limitations (not a problem in the 
E.I.P.) any spoil which will grow forage also 
will grow trees. However, some sites may be 
too sandy, too coarse in texture, or too 
acidic for forage and yet support acceptable 
and maybe even excellent afforestation possi- 
bilities. 

Heretofore, it has been the presumption 
that the existing site, in general, must be 
dealt with under the conviction this is a 
fixed condition and the only options avail- 
able had to do with finding a species that 
will tolerate or adapt to the given site. 



For many years, about the only site improve- 
ment considered practical would have been fer- 
tilization. 

During the past decade or so, it has 
been established that site can, in fact, be 
changed and changed drastically. Not only 
that it can be done, it has been done on a 
significant scale. In some cases, toxic 
spoils have been ameliorated by application 
of neutralizing agents (this has been widely 
practiced in West Kentucky). More drastic- 
ally, toxic spoils have been simply covered 
over by applying a suitable mantle of neutral 
earth. 

Successful site correction, of course, 
brings one back to the pleasant dilemma of 
being able to deliberately choose between 
vegetating with whatever is desired, for what- 
ever land use one might prefer. In such cir- 
cumstances, afforestation may or may not pre- 
vail. 

TOPSOILED SPOILS -- A NEW DAY 

On the presumption that present federal 
requirements for coal surface mining recla- 
mation survives the U.S. Supreme Court, both 
present and future reclamation on coal sur- 
face mined areas involves something approach- 
ing "original land" conditions. As a result, 
it must be readily apparent that one engaged 
in revegetation of such areas need be not 
necessarily a land reclamationist. If we re- 
fer back to former problems of having to 
plant raw spoils, by comparison, past exper- 
ience may be of only limited benefit. 

. If we can agree that we are now working 
in a "new day", we must also recognize that 
we have at hand an opportunity to create, by 
deliberate plan, almost precisely that which 
we envision should be established. We should 
be able to reclaim to row crops where that is 
desired and to forest where such is desired. 
Each should have their rightful place. We 
may have finally circumnavigated the circle. 

It should be a real pleasure to be a 
land reclamationist now and to exert one's 
efforts toward establishing, for example, 
not just a forest, but the very best forest. 
The fact that there are no existing large 
scale good examples to follow for reclaiming 
fully restored and topsoiled mine spoils 
should be a disadvantage only to the un- 
imaginative. 

Although the new land reclamationist 
might be able to ignore the site problems 
which plagued his predecessors, it should 
be pointed out emphatically that trees of 
the type preferred have a way of not planting 

themselves where we want them. Consequently, 
there is no escape from strict adherence to 
proper tree planting methodology. If this 
sounds a bit trite, it is pointed out that 
this writer has already observed complete tree 
planting failures on fully restored and top- 
soiled coal surface mined spoil areas. Prob- 
lems do still abound and they have only 
shifted to new dimensions. 

Unfortunately, legal constraints re- 
quire that herbaceous cover must accompany 
tree planting and there must be effective 
erosion control measures applied. Under such 
circumstances, tree planting failure cannot be 
corrected by simple replanting or interplant- 
ing, unless effective herbicide or comparable 
treatment also is used. 

Much more research is needed to deter- 
mine, for the different geographic regions, 
acceptable companion herbaceous species and to 
develop acceptable timing sequences with actual 
tree planting. Can selection of proper her- 
baceous species allow tree survival and growth; 
or, will it be unavoidable to use herbicides? 
If herbicides are to be used, chemical choice 
and technique of application, for large scale 
plantings, will likely become new areas of 
specialization for the new land reclamationist. 

AREAS WITHOUT TOPSOIL 

Some areas do not have topsoil present 
due to natural conditions, neglectful erosion, 
or, the area may have been previously surface 
mined. Thus, restoration of such area un- 
avoidably may have raw spoil as the best avail- 
able surface material. Revegetation problems 
on such areas, of course, should generally re- 
semble those immediately preceding federal 
interim standards, except that herbaceous, 
companion cover becomes a factor. 

Although specially adapted tree planting 
machines are available and most graded spoils 
are amenable to such machine planting, greater 
selectivity in species choice seems to be 
called for. In general, conifers seem to be 
adapted to machine planting; whereas, only a 
limited number of hardwood species seem to be 
so adapted. 

In general, this writer's experience 
and observations suggest machine planting re- 
quires tree species choice be those with root 
system displaying generally high fibrosity 
(numerous small rootlets). Conifers gen- 
erally meet this criteria. Among the hard- 
woods, soft maples and, to some degree, 
European Alder, give some indication of prom- 
ise. Among non-arborescent species, autumn 
olive has shown good survival and growth. 



Hand p l a n t i n g ,  by t h e  use  of a  p l a n t i n g  
b a r ,  seems t o  have achieved more c o n s i s t e n t  
t r e e  p l a n t i n g  s u r v i v a l  than  has  machine 
p l a n t i n g  on graded s p o i l s .  E r r a t i c  success ;  
however, s u g g e s t s  t h e r e  is s t i l l  more t o  be  
l e a r n e d  b e f o r e  we can expec t  " r o u t i n e  success"  
from graded s p o i l s  a f f o r e s t a t i o n .  Some sug- 
g e s t i o n s  f o r  improving s u r v i v a l  i n c l u d e  t h e  
fo l lowing:  

(1) P l a n t i n g  a s  e a r l y  i n  t h e  p l a n t i n g  
season a s  p o s s i b l e  makes p l a n t i n g  work e a s i e r  
because f r e e z e  and thaw s o i l  c o n d i t i o n s  seem 
t o  somewhat a m e l i o r a t e  compacted s p o i l  con- 
d i t i o n s  and workmen tend t o  do b e t t e r  work 
and p l a n t  deeper  under l e s s  d i f f i c u l t  p l a n t -  
i n g  c o n d i t i o n s .  Ear ly  p l a n t i n g  a l s o  h e l p s  
improve s u r v i v a l  due t o  longer  growth and de- 
velopment p e r i o d ,  a l lowing  b e t t e r  r o o t  devel-  
opment, p r i o r  t o  d ry ,  h o t  weather  s t r e s s  
p e r i o d  a r r i v a l .  

(2) The l a t e r  i n  t h e  season  p l a n t i n g  i s  
done, t h e  more c a r e  and s u p e r v i s i o n  becomes 
c r i t i c a l  t o  success .  P l a n t i n g  s t o c k  c a r e  i s  
e s s e n t i a l  and merely keeping s e e d l i n g  r o o t s  
wet is n o t  adequate.  A s e e d l i n g  can be  j u s t  
a s  dead from r o o t  mold a s  i t  is  from des ic -  
c a t i o n .  This  w r i t e r  observed a  f a i r l y  l a r g e  
s c a l e  t r e e  p l a n t i n g  f a i l u r e  dur ing  t h e  s p r i n g  
of 1980 where hardwood s e e d l i n g s  d i d  n o t  even 
open t h e i r  buds t o  beg in  s p r i n g  growth. It 
seems f a i r  s p e c u l a t i o n  t h a t  t h e  s e e d l i n g s  
p l a n t e d  probably were n o t  v i a b l e  p l a n t s  a t  
t h e  t ime of p l a n t i n g .  

( 3 )  A t r a c t o r  w i t h  a  r i p p e r  can b e  used 
t o  r i p  a  furrow a t  t h e  spac ing  planned f o r  
t r e e  p l a n t i n g  on graded s p o i l s .  Th is  t r e a t -  
ment n o t  on ly  should a m e l i o r a t e  g rad ing  com- 
p a c t i o n  and make p l a n t i n g  work e a s i e r ,  in-  
c reased  r a i n w a t e r  insoak  a l s o  would be  ex- 
pected and bo th  f a c t o r s  should improve t r e e  
s u r v i v a l .  Using a  t r a c t o r  w i t h  r i p p e r  i n  
t h i s  f a s h i o n  has  long been a  s t a n d a r d  prac- 
t i c e  f o r  euca lyp tus  p l a n t i n g  on t i n  mine 
s p o i l s  i n  Niger ia .  Timing of r i p p i n g  work 
should be i n  t h e  f a l l  o r  e a r l y  w i n t e r  f o r  
a r e a  t o  be p l a n t e d  t h e  fo l lowing  s p r i n g  
(Onosode, A. T., e t  a l .  1973). 

(4)  P l a n t i n g  graded s p o i l s  w i t h  a  com- 
m e r c i a l  t r e e  p l a n t i n g  b a r  becomes progress -  
i v e l y  more d i f f i c u l t  a s  s p r i n g  p l a n t i n g  
season  advances and d r i e r  weather  r e n d e r s  
compacted, graded s p o i l  h a r d e r  and more d i f -  
f i c u l t  f o r  t h e  p l a n t i n g  b a r  t o  p e n e t r a t e .  
Condi t ions  do develop where one j u s t  cannot  
f o r c e  a  commercial p l a n t i n g  b a r  i n t o  t h e  
ground. With such c o n d i t i o n s ,  t r e e  p l a n t e r s  
have a  tendency t o  "J" r o o t  t h e  t r e e  seed- 
l i n g s  and p l a n t i n g  f a i l u r e  is  almost  a s s u r e d .  

One s o l u t i o n  t o  compacted s p o i l  
p l a n t i n g  c o n d i t i o n s ,  assuming r i p p i n g  w i t h  a  

t r a c t o r  is  n o t  a v a i l a b l e ,  i s  t o  have p l a n t i n g  
b a r s  f a b r i c a t e d  a t  a  l o c a l  blacksmith shop. 
A p i e c e  of l a r g e  t r u c k  s p r i n g  can be  welded t o  
t h e  end of a  p i e c e  of 3/4-inch p ipe .  Length 
of t r u c k  s p r i n g  p i e c e  about  10 i n c h e s  would 
be  adequate and o v e r a l l  l e n g t h ,  a f t e r  being 
welded t o  t h e  p i e c e  of p i p e ,  should be  about  
49 inches .  The b l a d e  (end of t r u c k  s p r i n g  
p i e c e )  should be  hea ted  and hammered t o  be  
sharp .  No f o o t  s t e p ,  a s  is  found on t h e  com- 
m e r c i a l  p l a n t i n g  b a r ,  i s  needed. Such a  t o o l  
has  enough h e f t  t h a t  i t  can b e  jabbed i n t o  
t h e  ground l i k e  a p o s t  d igg ing  spud and, even 
i f  repea ted  jabb ing  i s  r e q u i r e d  f o r  hard  s o i l  
c o n d i t i o n s ,  e v e n t u a l l y ,  a  p roper  dep th  t r e e  
p l a n t i n g  h o l e  can be dug w i t h  t h i s  t o o l .  

(5) It is  never  d e s i r a b l e  t o  p l a n t  
t r e e s  on f r e s h l y  graded s p o i l .  I d e a l  con- 
d i t i o n s  a r e  f o r  g rad ing  work t o  be completed 
i n  t h e  f a l l  o r  e a r l y  w i n t e r  and undergo win- 
t e r  weathering c o n d i t i o n s  p r i o r  t o  p l a n t i n g  
e a r l y  t h e  fo l lowing  s p r i n g .  

( 6 )  Where h e r b i c i d e s  a r e  t o  be used,  i f  
pre-emergent type  is  chosen, s i g n i f i c a n t  ad- 
van tage  is  a v a i l a b l e  i f  r i p p i n g  w i t h  a  t r a c t o r  
i s  done because t rea tment  a long  t h e  t r e e  rows 
( r i p p e d  furrows) can b e  done e f f i c i e n t l y  where 
one p l a n s  t o  a l low herbaceous cover  t o  develop 
i n  t h e  s t r i p  between rows. 

(7)  P e r e n n i a l  herbaceous cover ,  a s  a  
t r e e  p l a n t i n g ,  companion cover ,  should n o t  
be e s t a b l i s h e d  ahead of t r e e  p l a n t i n g .  By 
e s t a b l i s h i n g  t r e e s  and herbaceous cover  a t  
t h e  same t ime ,  i t  may be  p o s s i b l e  f o r  t h e  
t r e e s  and herbaceous growth t o  s u r v i v e ;  
whereas, p l a n t i n g  t r e e s  ' i n  e s t a b l i s h e d  cover  
i n v i t e s  t r e e  p l a n t i n g  f a i l u r e ,  u n l e s s  h e r b i -  
c i d e  t rea tment  is  a p p l i e d .  This  w r i t e r  is  
of t h e  op in ion  t h a t  much more needs t o  be 
l e a r n e d  about  d e a l i n g  w i t h  companion herba- 
ceous v e g e t a t i o n  and,  h o p e f u l l y ,  o t h e r  com- 
p e t e n t  r e s e a r c h e r s  w i l l  j o i n  i n  on t h e  type  
of r e s e a r c h  being done by Vogel, whose paper  
on t h i s  s u b j e c t  appears  on another  p a r t  of 
t h i s  program. 

TREES ON COAL WASTE SLURRY 

A number of c o a l  was te  s l u r r y  lagoons 
have been p l a n t e d  wi th  t r e e s .  Some s t a n d s  
a r e  now over  t e n  y e a r s  of age. Out of n i n e  
s i t e s  p l a n t e d ,  a l l  showed some degree  of 
s u c c e s s ,  wi th  on ly  one complete f a i l u r e .  
The s i n g l e  f a i l u r e  had surface.  pH below 4.0. 
The o t h e r  s i t e s  had pH above 4.0. 

The h i g h e s t  success  was achieved w i t h  
cypress  p l a n t e d  i n  a  s t r i p  around a  wate r  
a r e a  and extending i n t o  t h e  water-covered 
s l u r r y  a s  f a r  a s  t r e e  p l a n t e r s  wearing 
rubber  boots  could walk and s u c c e s s f u l l y  



anchor trees i n t o  t h e  s l u r r y .  Appearance of 
t h e  t e n  y e a r  o l d  s t a n d  shows v e r y  few t r e e s  
f a i l e d  t o  s u r v i v e  and growth r a t e  appears  t o  
be s a t i s f a c t o r y .  

On d r y  s l u r r y  a r e a s ,  some f a i r  s t a n d s  of 
t r e e s  a r e  now growing and r e s u l t s  i n d i c a t e  
t h a t  s u c c e s s f u l  s p e c i e s  a r e  p i t c h  p i n e ,  j ack  
p i n e ,  V i r g i n i a  p i n e ,  cypress ,  r e d  oak and 
r i v e r  b i r c h .  White p i n e  proved a f a i l u r e ,  
a l though ,  i n  p l a c e s ,  i t  surv ived  a few y e a r s .  

Although some s u c c e s s  h a s  been achieved,  
no e n t i r e  s l u r r y  lagoons were completely,  
s u c c e s s f u l l y  a f f o r e s t e d .  J u s t  why t h i s  is  s o  
s t i l l  remains t o  b e  explored and e l u c i d a t e d .  
This  w r i t e r ' s  s p e c u l a t i o n  is  t h a t  t h e  answer 
l i e s  i n  v a r i a t i o n s  of s l u r r y  m a t e r i a l  which 
a r e  n o t  s u p e r f i c i a l l y  n o t i c e a b l e .  To t h e  
naked eye,  s l u r r y  a r e a s  appear  t o  be  l e v e l ;  
however, they  a c t u a l l y  s l o p e  a t  about  0.7% 
( p r e c i s e  composition of d i f f e r e n t  p a r t i c l e  
s i z e s  w i l l  a f f e c t  t h e  s l o p e  and probably no 
two s l u r r y  lagoons a r e  p r e c i s e l y  s i m i l a r ) .  

It i s  n o t  n e c e s s a r i l y  suggested h e r e  
t h a t  s l u r r y  a r e a s  cannot  be completely a f f o r -  
e s t e d  -- j u s t  t h a t  t h i s  w r i t e r  has  n o t  per-  
s o n a l l y  observed such. E f f o r t s  t o  r e p l a n t  
f a i l e d  a r e a s  would d e f i n i t e l y  seem t o  be 
worth t r y i n g ;  however, t h i s  w r i t e r  does n o t  
know of such being done. I f  a t t e m p t s  a t  re-  
p l a n t i n g  r e s u l t  i n  f a i l u r e ,  i t  may r e s u l t  i n  
d e l i n e a t i n g  a r e a s  which may r e q u i r e  t rea tment  
such a s  p o s s i b l y  l iming  and/or  f e r t i l i z i n g  o r  
s o i l  cover ing .  

Those a t t empt ing  t r e e  p l a n t i n g  i n  s l u r r y  
a r e  cau t ioned  t o  observe t h e r e  is a s p e c i a l  
problem i n  p l a n t i n g  dur ing  dry  weather  be- 
cause  t h e  s l u r r y  s u r f a c e  may become extremely 
dry  and powdery. Digging a h o l e  through t h e  
d r y  s u r f a c e  commonly w i l l  cause  dry  s l u r r y  
m a t e r i a l  t o  f a l l  down i n  t h e  h o l e  because,  
when d r y ,  s l u r r y  m a t e r i a l  i s   structurele less". 
P lac ing  a t r e e  s e e d l i n g  i n  a h o l e  p a r t i a l l y  
f i l l e d  w i t h  dry s l u r r y  would seem t o  i n v i t e  
p l a n t i n g  f a i l u r e .  To d e a l  w i t h  t h i s  problem, 
i t  h a s  been found t h a t  one can use  a t r e e  
p l a n t i n g  b a r  t o  r a k e  back and f o r t h  a couple 
of t i m e s  t o  s c r a p e  dry  s l u r r y  a s i d e  and ex- 
pose mois t  s l u r r y  found below. I f  one then  
d i g s  a p l a n t i n g  h o l e  i n  t h e  moist  s l u r r y ,  t h e  
h o l e  w i l l  r e t a i n  i t s  shaped opening t o  a l low 
i n s e r t i o n  of a t r e e  s e e d l i n g  and normal 
p l a n t i n g  procedure can then  be observed.  

A LOST SPECIES RE-ESTABLISHED 

A h a l f  cen tury  of s u r f a c e  mining a f f o r -  
e s t a t i o n  exper ience  i n  t h e  E.I .P.  has  t aught  
us  many t h i n g s  and has  had some s i g n i f i c a n t  
impact i n  o t h e r  ways. As o f t e n  occurs ,  re-  
s u l t s  o t h e r  than  t h o s e  sought  sometimes come 

about  i n  a way t h a t  exceeds a l l  e x p e c t a t i o n s .  
Such is  t h e  c a s e  w i t h  Chinese Chestnut .  

As is  w e l l  known, t h e  n a t i v e  American 
Chestnut  i s  a t h i n g  of t h e  p a s t ,  due t o  t h e  
c h e s t n u t  b l i g h t .  A once v e r y  v a l u a b l e  com- 
ponent of t h e  midwest and e a s t e r n  hardwood 
f o r e s t  h a s  n o t  been among t h e  numerous hard- 
wood s p e c i e s  p l a n t e d  on s t r i p  mine s p o i l s ,  f o r  
obvious reasons .  However, i n  approximately 
1949, i t  was decided t o  t r y  a s u b s t i t u t e  
v a r i e t y  -- Chinese Chestnut .  Th is  s p e c i e s  has 
been r e g u l a r l y  p l a n t e d  i n  Ind iana  ever  s i n c e  
t h a t  t ime and, f o r  many y e a r s ,  t h i s  s p e c i e s  
has  been producing c h e s t n u t s  f o r  t h e  enjoyment 
of l o c a l  c i t i z e n r y  and,  of course ,  f o r  wild- 
l i f e  food. 

Because t y p i c a l  Chinese Chestnut  t r e e  
growth behavior  t e n d s  t o  be ,  more o r  l e s s ,  
t h a t  a s s o c i a t e d  w i t h  f r u i t  t r e e s  (orchard 
form),  t h e s e  t r e e s  have taken  on t h e  image of 
being d e s i r a b l e  n u t  producer  components of a 
s t a n d  and no one i s  known t o  have given much 
a t t e n t i o n  t o  p o s s i b i l i t i e s  beyond t h a t .  

It i s  now p o s s i b l e  t o  r e p o r t  t h a t  some 
c h e s t n u t  t r e e s  a r e  developing under c losed  
canopy s t a n d  c o n d i t i o n s  i n  a way t h a t  o r i g i -  
n a l  o rchard  form i s  g i v i n g  way t o  developing 
a t imber  form c h a r a c t e r .  It i s  s t i l l  t o o  
e a r l y  t o  determine f i n a l  outcome; however, 
some p o l e  s i z e  t r e e s  w i t h  f a i r  t imber  form 
can now be  found. 

Something t h i s  w r i t e r  h a s  n o t  found 
appear ing  i n  t h e  l i t e r a t u r e  involves  repro-  
ducing c a p a b i l i t y  of Chinese Chestnut  -- 
e s p e c i a l l y  on s u r f a c e  mine s p o i l  a r e a s .  This  
w r i t e r  has  now observed enough i n s t a n c e s  i n  
d i f f e r e n t  s t a n d s  t o  conclude t h a t  t h i s  s p e c i e s  
is  reproducing n a t u r a l l y .  Stands where n a t -  
u r a l  r e g e n e r a t i o n  was found g e n e r a l l y  a r e  
about  12 t o  15 y e a r s  of age o r  o l d e r .  Thcs, 
i t  soon may be  p o s s i b l e  t o  conclude t h a t  we 
have s u c c e s s f u l l y  r e - e s t a b l i s h e d  a l o s t  
s p e c i e s .  
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