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T h i s  papor was ouigi.na3Ly done as a,l i t ,erature  search  for  Scienrs  Litsrature,  

S boo1 of Librarianship,  University of Denver, i n  the sp r ikg  of 1967. Thc wri te5 

shwid  the  ~u:t5clo by Jams, Wtabilization of Mine b p s  i i i th Vegetation," Zndeavor, 

1966, t o  her professor sziying with enthusiasm, 'W. thcy  can  do t h i s  (cover and control 

t h e  sand dumps) i n  South Lfrica, we can do it here  (gouthwestern  United States.)  

The quiet  reply was, %ood. Why- don't you do your literat;urc seasch on t h i s  subjecb?" 

And so it was done,, but  only back t.0 1960, using  theresources of the  l i b r a i e s  of 

the  University or: Denver, In  February 19'70, his .  Don,Baker, $e,, Diractor of New h x i c o  

Burcau of Mines and Hi e r a  Gesourccs became interestcd a.nds;l:ed that t h e  paper be 

brought np-to-dato and developad more 6Ull.y.. 

If . .  

I n  May 1970 tha writer was asked t o  go -bs-go t o  Salt Lake city, Utah, to   consul t   wi th  

Fir. K a l  C, Dean who conhLbuted many of t,!lr? mst.e?I.K!? OR hrfi-k-f5:6 cc:?fsxze-s -.:IS 

sppos ia .  

Acknovrlcdgn~crh i s  g r a t e f u l l y   g i b n  t o  I&?. Harold i%dino~trsky who encouraged the 

first part of t h i s  p ~ o j e c t ;  t o  Dr, Jrtrnes F. D~ltc, Library  Director, and Xrs. Nildred A. : 

Barrett, assistant  Library  Direc tor, New 1.Icxico Sta te  UAversity  Library, who havc given 

assistance and diroction; t o  14re Tcs'ry Corbett, graduate  student who searched t h e  

\ 
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Whon man first learned that cer ta in  socks contained  uscful  materials, and he 

bagan t o   d i g  i n  the  earth  to  obtain  these  materials, ho did not have a v  idea of %he 

future problems resu l t ing  from t he  displacad s o i l  and rocks.  Since  there was plenty of 

land, man movedabout on every  continent on th i sar t lap   lu red  on by the  precious  ores, t o  

ell conceivable  places, from  ocean depths t o  plain8 ami t o  mountain tops. And everywhere 

herremovedthe  top  soil,  constructed roads and destl-oged some of %he  natural veg:eta%iop, 

yenelally  contributing t o  erosion of the  land by water a d  wi& ; and t o  t h e  pollution 

3f the air and water. 

. .  

Qver one hundred >rears ago Gcorge Perlcins I4msh:&.came alarmcd and wrote hi5 book, 

"W M a n  and Mature, the  conserv6tion  classic. In t h i s  book he mot s ,  Y!he result of man's 

ignorznk d5sl-f.enrd ef 3hxu- IGWS or" ilatiii-.e. . was t i e  cieterioration of the  land"e In . 

1963 Stmar t  Udal1 published his book, @ s e t  mg i n  which he  disCUsSe8 o w  

country as a new nation,  rich with resources. The us0 of these resowees and t h e  conse- 

quont results is simply and effect ively  told.  

. Reclamation of land is not new f o r  it was practiced by the shepherds eild?,o'c,ber& 

I 

- 
t%...Riblic&:. k&es who b u i l t  rock  retaining walls on %he hillsides t o  hold the  yrecious 

rainwater and dug di tches   to   diver t   the   water   to   f ie lds .  

The reclamation of the sand dunes in   t he  r cgion of Les Landes, southwestern  France 

&S one of th:: greatest  achievements of m a n .  Before 407 A. D. t h i s  was a forested area, 

supplFing %me with rcs in .  Pfter the  Vandals d c s t r o p d  t h e  aria by lcveling tho  villages, 

s ca t t e r ing   t he   pop le ,  and burning tho  forests, t hews te r ly  winds bgan movjng the  sand 

which cven tud ly  covered more than /+oO,oOO acrest  creating 2 l/l+ million  acres of marsh- 

land. 
.. 
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In l77e tbc French 'overrment appointed Willers to   c rea te  a military Fort  a t  Arcackon. 

He presented  the  principle of lldune fixation.lI  Approxinately 20 y m m  later Napdeon 

assigned Bremonticr t o  control  these dunes. A l i t e r o r a l  dune was  esta.blished and re- 

foresbing of t h e a n d  behind t h e  dune was begun; t h e  m a s h  l a d s  were drained by Chin- 

braient. Today t h e  forest3 i n  t h i s  a r e a  produce muchtimber  andwsin, ?.n addition to 

supporting  nmberous health r ososts 

I n  England the abandoned limestone workings a t  Dudley Castle and Wrenfs  Nest were 

fir& planted   in   t rees  by the .Earl of h d l e y  about 2215. East Fa-k, Wolverhmpton, 

&gland, opened in 1896, i s  t h e  e a r l i e s t  )?ark grown over an area of p i t  shale and other 

W L S ~ Q  rock as described by W@c and sism. The Kidland Reafforesting  Association, which 

was  formed i n  190'3j succcss€ulZy  reforested waste areas i n  l3laclc  County,  Engl.and. 

One of the main objectives of t h i s  Association was t o  prove t h a t  

it would be worth while from a business view t o  establ.ish forests onmaste  land. Waste 

areas  in  other European countries and South Africa have been revegetated dey;endi.ng  on the 

type and kind of materials, the  climate, and the  interest  and needs of the people. 

In South Africa  the mining orerations of the Witwatersrand  gold f i e l d  have developed 

huge  dwaps of f i ne ly  ground rock, covering 25,000 acres, wi th  some dumps as high  a8 two 

hundred feet .  . A  permanent cover has beenaught  f o r  over f i f t y  years; different  methods 

have been trzied  without  successe In 1953 the  s i tuat ion became s o  serious  that  a l l  tho 

previous l i t e r a tu re  was reviewed and the  decision was made t o  develop a permanent cover 

of vegetation JPIP which once establisheqbould need no fur ther 'care  or  aid. Now a f t e r  a 

decade of many trials and t e s t s  and hard work, such a cover  has  been  established and is 

J 
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C hother  type  of mining more common i n  the  esstern and central   par t  of our  country  has 

increased productLon in the  last twenty  years.  Scrip  mining removes the overburden of . 
s o i l  and rock which exposes a veln of coal.  After  the  coal  has been removed, the  operator 

moves  on t o  another  field,  often  leaving open pi ts ,  and spoi l  banks of  loose d i r t .  Xirerals, 

mainljjr l e f t  exposed t o   t h e  elements produce adverse  chemical  conditions. In some cases 

the  sulphuric  acid and iron hydroxides have  washed in to  streams, k i l l i ng   f i sh  and plant 

l i f e .  The d i r t  from the  spoi l  banks has covered some farm lands with much loss of acreage. 

In  England under. the  direction  of  the  Nationdl Caal Board the apea t o  be overcast . . 

( s t r i p i n e d )  is az&?dJg studied and planned before  the  contract is given to   the  pr ivate  

company.  The first foot   of top  soi l  is removed  and carefully saved. The next two f ee t  

of soil   are  stockpiled i n  another  place.  'hen  the re%fining overburden is removed. After 

f f p p o u - y b d /  

the  ore  has been removed, t h e  process i s  reversed,  the f inal  top  layer i s  graded,& 

leveIed, seeded and fe r t i l i zed .  Amt In a comparatively  short. t h s  area ia ijro2uc'.- Ant: 

vegetation  according to   t he   o r ig ina l  plan. 

There is  a difference i n  the two operations f o r  the  area in England is smaller, more 

leve l  ~ ~ e - s L  "with more moisture  than many places in the 

United States  and4riigidly  controlled by the  government 
1s 

Revegetation.of mine dumps is desirable  for economic returns, bank stabil ization, a d  

landscape and amenity improvement. Practical  s tabi l izat ion procedures  include php ica l ,  

vegeta.tive, chemical,  and combinations methods. Preplanning of waste  disposal, is now a 

d u a l  practice  for I man$ companies beginning new operations, 

According t o  J. M. Panc i s ,  Chief  Forester,  Office  Services  of Bethlehem Steel, 

IfReclamation work is as diverse  as  the number  of s i tes ,  geographic  locations,  results 

desired, type and t ex tu re  of the waste, loca l  soci.'aL  demands  and the  incentive or lack OP 

it on the  part   of  the agency or  cornparry performing the h-ork." 



Gene:-al principles which  have been used  follow  the  basic  steps. Because each site is 

different,  t h e  f i r s t   s t e p  is t o  oonsult,.plan and work with  the  local  agricultural  experts 

regarding  materials to be used. . Thenarea is tes ted  for  pH and neutra.lized.  Thepfertilizcr 

is added t o   t h e   s t e r i l e  s o i l  and rock, the  mixtures of comerc5.al  seed and/or plants are 

.sewn or  planted by  hand o r  air,  prokection  for  the  kegetation from wind, grazing  animals 

o r  vandals and enough.. moisture, u$dly in a mist form is provided unt i l   the  growth is 

well established, and then  nature  isallowed  to  take over.  Research has shown tha t  commercid 

grains   andgrasses   are   best   for   s tar t ing  these  plots .  Cere must  be taken i n  selecting 

native  plants f o r  no t   a l l   a re   des i rab le .  

wUdJ2l ,C& 

' .  
In the United States some individual coal.  companies have made con t r sbu t ions   t o   t he  

forestation of waste a r e a s   s h c e   t h e   t u r n  of the  century. The  Harmon Coal Co:nr.any o f  

Pennsylvania and the Hanna Coal company of Cadiz, Ohio, i n  add i t ion   t o   t he   n l lno i s  Goal 

Striprers  Association and the  Indiana  coal  Strippers  Association are pioneers i n t h i s   e f f o r t .  

The f i rs t   large  scale   plant ing of trees was i n  Indiana ia 192R.  These  companies  have re- 

claimed  land w i t h  trees, and grasses, and have developed  parks which  have been'given t o  the 

communities i n  which they  operate. Many of the s ta te  parks i n  southwestern  Indiana  are 

Eoner  str ip mines. %her areas have been devel.oped for  agriculture,  pasture,  orchards, 

timber fo r  pulpwood, housing and indus t r ia l   s i tes ,  community water  supplies and wildl i fe  

preserves. 

Much research  has  been done by the United States  Forest  Service a t  the  Nokthzeastern 

Forest Experiment Station,  the  Central  StBtes  Forest  Eqerjment  Station,  the  Forest 

Service Research Station at  Darby, Fennsylvania,  ,and t h e  West Virginia and  Ohio Agricul- 

tural   kperiment  Stations  with  the  the  types of gasses,  legumes, and t r ees  t o  be used a s  

cover  yegetation f o r  mine-out areas. In  addition t h e  Soil.ConservatSon  Service the the 

h r e a u  of Mines have contributed  valuable  research. 



The national government has  passed some acts  of  legislation  dealing  with  conservation. 

The btinerdl Lands Laasing Act of 1920 established a plan  for  the  orderly development of 

mineral  sources,  including o i l ,  gas, and coal. The Soi l  Conservation Act of 1935, began a 

nationwide program of s o i l  and moisture'conservation, The Wilderness Act of 1964, gave 

leg is la t ion  of the  multiple  use  policy t o  nc tura l   a reas .and   to   cer ta in  existing wilderness 

areas.  Included i n   t h e  Surface MininggReclamation Act of 1968, is the  objective  to prevent 

dispoilment  of thousands of acres of  mining  land. Proposed l eg i s l a t ion   i n   i J ach  1969 

provided for the  control of s t r i p  mining  to.Iprevent thedes t ruc t ion  of scenic  landscapre. 

The b i l l  cal led  for   federal   act ion against offenders in   areas  i n  whichs ta te   l eg is la t ion  

. .. 

fails  to.cope w i t h  the problem. The b i l l  wqs not  acted'on by the  Congress. ' 

Many of t h e   s t a t e s  have passed laws, now tight,ened, .to  enforce  closing  the  pits,  leveling 

thewpoi l  banks, and replanting the a sea. The North Dakota rkclamation Law of 1969, was 

pat1,erned af te r   the   I l l ino is  Act  and is  one of  the most s t f i i c t   i n   t h e  country. The 

operators  are  required  to  present a plan of r ec l aa t ion   t o   t he   S t a t e .   .Wer  s sr fae  

mining operations are completed the  operators must carry  out  the  reclamation of the mined 

land t o  provide any of a number of  uses,  including  forestry,  grazing Lands, crop  lands, 

wildlife  habitats,  recreational land,/home or  industrial   si tes.  It is  unlawful to surface. 

mine i f  the  oveeburden exceeds tenfeet  without a per.mit. Where possible,  operators must 

assist in impounding water for   lakes  or  ponds  b y constructing  necessary dame. Montana's 

Reclamation Law ot? 1967 is based on t h e  Colora.do Law. I n  Montaxa the  reclznaticn of the 

land is  i n  accordance to  the  highest  potential  use  available. Apjroval i s  given by the 

Montana &Ireau of Nines and Geology, which makes an annual. inspection of  each s i t e .  The 

mi ning compaqy  may receive a refund f o r  the  cost  of t h e  reclamation  up t o  a maximum of 

1/2 the  annual  license  tax, %e . k$oming kclamation Law of 1969 requires  the  construction 

of dams where lakes should form, adequate  covering of acidic  materials, and the   f i l ing  

of leases, maps and repor t s  by ope. a tors   to  &ow l ads  reclaimecd L t  i s  no wonder that   the  

Society  of 1,Iining Engineers  reports  that  this  recovery  technique  (strip mining) i s  declining 

in  popularity,   partly duc:.;to fewer reserfes and the  added cost  of reclamation. 

and 
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Karl C, Dean reports  "the most: innovative  study of t h e  Bureau of  Nines has  been t h e  

development of a combination  chemisl-vegetative s tab i l iza t ian  method. The use of proper 

chemic'& i n  conjunction  with  vegetative growth can  have several  advantages. The chemical' 

can  be of benefit by (1) preventing  sand  blansting of the  plants, (2)  retaining  moisture 

i n   t h e   t a i l i n g s  by decreasing  evaporation, ( 3 )  aiding i n  germination by absorbing  heat, 

(4) adding  organics, and (5)  preventingreflection of t he   sun ' s  rays back onto  the plant.'! 

(Dean, Karl C...Utilization and' StaGilization  of  solid Mindral Wastes ...pl 6)  

At Kennecott's McGi11,  Nevada, 10-acre plot where tail ings  are  ' located  in a climatically 

harsh s i te   for   vegetat ion w i t h  a short  growing sea?on, wide'temperature  range, and annual 

r a in fa l l  8.37 inches,  the prima.ry objective of stabil ization  against  wind erosion and 

native  plants coning i n  was achieved i n  one year. 

In  Arizona the  different mining cornpanies are  working dividually  for reclamation. 

Phelps Dodge Corporation,  Arizona's largest copper  producer announced the  cpeatlon  of a ' 

new Division of Envirohnental  Engineering and &search,  July 1, 1970. 'he main office 

w i l l  be i n  Tucson under  the  direction of Dr. James D. Forrester. 

Reclamation of th'e mine dumps and t a i l i ng  dams has begun in central Arizona at, Miami 
, .  

copper Company. Dirt from the nearby areas was brought i n   t o  cover  the  tailings dams and 

then  planted  with  domestic  grasses andgains and native  shrubs. 

San %nud . . . .  .... 

South of Tucson,  Anaconda Mining iBompany spent  half  of  their first six years of 

operation of t h e i r  new Tw3.n %t tes  mjne fo r  therenova1 of  230 million b n s  of overburden. 

Over 206 million tons  of materials were used i n  constructing  three  square4 shaped dikes. 

%ese  dikes  sel've  as a dam t o  impound the mill tailings,  to  prevent wind  a-osure and t o  

provide a screeh from residential   areas and  highway views. hilt with  bases 1,060 f ee t  

wide, the  dikes  are  terraced on the  outs ide  to  a width  of 2.50 feet  a t  the  top, The benches 

are  30 fee t  wide with 50 foot lifts for  a maximum height of 260 feet .  Landscaping work 



e 
began  on the  south. The s o i l  and rock were f e r t i l i zed  and native  shrubs and :grasses were 

seeded and planted on the  slopes.  lhe  treas were sprinkled only unti l   the  plantings were 

established.  After  three  years  the grGwth  can  be seen in   f igures  1 and 2. $igure 3 

shows where the  landscaping  stopped fo r  on0 period, A re turn visit / in the s::ring of , . 

I >  

by the  writer 

1971 showed a grea.t i:.;provement  and the  'ipread of thc#rasses;  the  wildlife,,was be&inning 
, r ~ o ? s < h . n /  J ' C , d d * L a  

t o  re turn to the a.rea, 4iwhdiRd;waliPa.  

American Smelting and &fining Company north and sGuth of Tucson i n  working with a loca l  

nursery is  using st i l l  another method of  stabilization. Holes have  Been  dug near  the 

edge of the bank, .:' f i l l e d  w i t h  ahs i c  so i l ,  and planted  with  eucalyptus  trees. "he sides 

of the benches have been  planted wi.th g-ass&and then coverd with s trkw unt i l   the   g rass  is 

extablished. 

'1 

.I 

In t h e   s m e r  of 1970 work  was  tegun  on  a t e s t   p l o t  of the New Cornelia Mine a t  Ajo, 

Arizona. The tailings had weathered fo r  nine years. A small mount  of sawdust was mixed 

i n  the  top  layer  of  tai l ings and w a.ter from the sewerage se t t l ing  dam which is justt h e l m  t h e  

t e s t   p l o t  was pumped up and usedj A t  the  t ime of t he   wr i t e r ' s   v i s i t   a l l   t he  salt cedar 

cuttings from the  previous sWmner and t h e  present  spring were t b i v i n g ,  a s  was the  wild 

bermuda grass and some of t h e  oleanders. A t r i a l  vegetable  plokwasbeing  tried. 

for ;zi?igakiur,* 

In northern New Yexico landscap5ng work is being done a t   t h e  Pittsburg-Midway s t r i p  . , 

mine near Gallup. In southern New &xico  both Kennecot'c . .  'opper company and Phelps Dodge 

are working towards similar ends  near Silver city. 

There is other workbeing  done  which has  not been mentioned here, 

O f  special   interest   to  reclamation work is a new shrub, the  Arnot Bristly locust  which 

was developed a t   t h e  USDA S o i l  conservation  Service Big n a t ,  (New  York, plant  materials 

center, An open branched shrub which grows  rapidly an4 thickens  providing a dense canopy 

and good leaf   l i t t e r   for   so i l   p ro tec t ion   the   shrub  has  been successfully grown in acid 

so i l   wi th  a pH of 4.0 and i n  alkaline  soil   with a pH of 715. It. i s  drought res i s tan t  

and thrives on l o w f e r t i l i t y   s i t e s ,   b u t  does  not compete with  establkhed  vegetationn, It 

spreads by root  suckers,  particularly on coarse s o i l s  and may  be propagated  by  seedlings. 

'~ 



I 

, .  

Perhaps good coinmupity publis  relations  couldbe developed by speaking  before local 

Gaden Clubs and requesting  supplies of t h e  bearded iris, T h i s  iris requires a sunny 

location,  shallow  well-drained soil, and l i t t l e  moisture,. The.: spreading Shizomes hold 

the soil and the  iplants  serve as a wind break for  smaller &"I%,, plus providing  color ' 

in the  spring. 

' sd.;d 

The m i t e r  has g m  I@ i n   t he  sou&hves.teri? p w t  of the United States and has long been 

concerned with  erosion of soi1,from  ove~graaing, from stripping L'ne land of na.tura.1 

vegetat on fo r   r ea l   e s t a t e  development, and from mining. Now t h a t  a vegetative  cover  has 

been  developed for land which is sirnil&- to  the  western  s ta tes ,  and fo r  a.nother region 

which is in themstern  st ies,   the:&iter hopes t h a t  there will not be too long a l ag  

before work of t h i s  type is  done here a t  each mine andmnge of land which hasken  

changed by man, .. . 
.. 

. .  

. ... 

. ....~. .. 

.. 
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Iieclmation of land is not new9 but, thePoclanation of mine dumps and t a i l i n g h s  is 

cmpaxzi;ivcly  recsnt,  Effective  vegetative  eovers have bccncbvelopcd but  there is a need 

f o r  more reseasoh t o  be done in 'chis area of conservation. b d  there is o. need t o  l o t  

Sonlo s u c c ~ s s f d  work has been  dona w i t h  the mine dunps of finely-ground rockwhich 

haw caused dust storas in South lirrica and 'in Nevada. biork fo r  a vegetative  cover of 

the  'str5p-mines i n  tho  ccntr i t  and aonbern p m t s  o f   t h e  United States in a d i f f o r m t  

climate has been S U C C G S S ~ U ~ ,  Additiollal work i n  '&rope, Japan and the  Ha1saiia.n Islands 

has been described in other reports. 

The cost of t he   r ehab i l i t a t ion  of tho  land  has t o  b e  added t o  the cost of $k.oducing 

the  ore. h g i s l a t i o n  by tho,s'cat.es i s  incf-eosing, but these is  scme fcdwal   control  coming 

as more and more people become concerned. Tho writer would l ike  t o  see more xofk done, 

especially i n  the  r!estcril  United. Stztea. 
. .  

" . 

.. 
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. . -  $KYJRQLS OF IWOPXATICN 

Bmausc so much work has  already  bean done in r;ks'Lliliz;i'ng.coE?,  mine dvnps, the main 

goal of t h i s  paper i s  t o  a i d  and ass5.st those paople and mining companies who operate  west 

of the  Mississip:.i River i n  the  United States, The redlamation viork i n  the   wes tyn   par t  

of t h i s  country maynquire methods and matcrials which axe d.ifferttrat from those  procedures 

used i n  the  eastern  half  of t.his  country, so papers on alkaline, radium and sa l ine   so i l s ,  

sand dunes, sand and gravel p i t s ,  coppr  and gold ~nlnes are  included. The book by Whyte 

describes  stabil ization of industr ia l  dumps, including  ceramic dumps, as wal l  as mining 

dumps. 

Reports  range from his tor ica l  work t o  t he   l a t e s t  symposium t o  be published in 1971. 

The papers  presented i n t h e  proceedings of t h e   I n t e r a a t i c n d   h o s i l m  on Ecolom 

I Rovenetation of Drasticslle  gisturbod m, UniversiLy  Park,  Pcnnsylvanizs AUgu6k 1969, 

are idcnt i f ied by t h e  +w a t  the end of each  reference. Copies of the  abstracts of the  

papers may Lw obtained from the  New b x i c o   h r e a u  of Mines and Mineral Resources. 

For t h i s  paper rnost of the  l i terature   avai lable  was found in periodical.  articles. 

There is l i t t l e  book material; y d  on this  subject,  but there i s  brief  infonnation i n  t ex t  

and i n  Dlcturos i n  some books on conservation. 

One of t h e  p rob lcqhas '  been t o  Rindzeports of conferences, symposia and h s t i t u t e s  
of [;hi, I ;krd~Lw S c * ~ c h  

which are not  published in the  usual m-dia  and indexed o r  abstracted by the  reference 

services  used  here. For this   reason  the writer is  aware tha t   sme  exce l len t  ~*;or.k may 

not be included. 

Finding or deciding on subject headings t o  use in guides,  indexes, and ;;bstracts 

was the  main problcm i n  t h i s  study. '&e writer began fan  searching  with  the James a r t i c l e ,  

Vtabi l iz ing  Mine h p s  with  Vegetation," September, 1966, issue of Endeavor, using the  I 

subgect  headings of agriculture, botany, and engineering  science. 



c 
Using these  headings i n  the Headers-&%  (May 19/+5-%arch 1970),  the  writer  included 

conservation,  erosion, man-influcnce in environment, minas, natural  resourccs, re clamation . 
of land,  soil,  vegeta.tion, and weathering,  Conservation was t o o  wide a subject. The 

other  subject headings had nothing rclabed t o  the   specif ic  areao %he most f r u i t f u l  

headingvas rcc.lamation of land. 

The Enfineerinq index (1907-1.rasch 1970)  undor the  heading  reclamation  of  land  referred 

the  wri ter  t o  see also c o d  mines  an6 mjnirp"land.  reelmation. Tho Indu.st.rls& AYLS Jndex 

(1945-1957)  which beeyxe the  &3& Science TecllnoloKX 2- (1957-1hPch 1970)  used 

the heading of re damatlon of land. The @.bliopachg: of (J\rly-De~nher 19& 

1969)  bsgan  using t h e  headings mining, r c c l a a t i o n  and reclamtion of land u n t i l  1948 and 

then  dropped the f i rs t  hesiding. &ri.culture ws (1919-1964) becamc Biole,yicaJ. 

I BgriCultul'al - ..- Illflex In Septwnber.1964 (15'64-1969) and used thcj headings reelanation of land; 

beginning  with September 1954 the  additional headilag of spoi l  banks was used, 

In government publications t h e   oat^^.:^ %t;& 2~ 2;s lirli.tcCi k a " ~ s  Goverrment 

Publications (19!&-Jun3 1970) l i s t ed   en t r i e s  under reclamat.i.on of land.  In  the Lis t  of 

E. 2. & of ani Publications h t i c l c s  t h e  hoad:ings vzry from strip mines-- 

aband.oncd, vegetation  studios, coa l  stripping  costs--reclaiming  land, coa l  mines, land 

rehabi l i ta t ion to s t r i p  mines-land rehabi l i ta t ion problens. From t ho  Publications 

Distribution Branch, h r e a u  of Hines, Reports of Znvesti,p.tioas and Information  Circulars 

several   entr ies  were found whi le  visititqj a t  Salt Lake City- These wws separate lists 

and no headings were used. 

- - " 

!bc kict5.onaz-y Catalog of the  Nation& S i c u l t u r a l   L i b T a q  1862-1965, v.51 PUB .- 
REF used  the hebding of reclamation of land. The Libra17 g Gonaress CF*taloE - Boolcs: 

Subjects gave the  hqdings  reclamation of land, a l k a l i  lands, and sanddmes.  Citations 

arc  given t o  these references  only for  some may  be d i f f icu l t  to obtain 6lsevrhere. 

-^- - 
" 

s"""- ub e c t  h i d e  t o  Books i n  Print, 1969> has a limitcd amount  of  mct.berials under 

reclamation of l and  but  not all could. be considered; , 

. .  

~. . 

J 
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. * The public  catalog a t  the { a r e r s i t y  of Denver l ibrary  J . istbbooi:s  for  conservation 
- 

wd@r  tho  subject heading of  reclamation of land. A more thorough search of t he  catalog 

was not  done thsrc in 1967. Browsing in the  classification 331D973 and looking i n  specif ic  

books was more profitable. A t  Nev hkxico State University  l ibrary the public  catalog l ists  

the s ubject, headings  of s t r i p  mining, s t r i p  mining--congresses, quarries and quarrying- 

Conpe5sw9  hydralic mining-congresses,  botany-Pennsylvania, botany-e mlo&y, mining 

en heer ing .  Found in th i s   I lb rssy ,  %he  book by R. 0. khyte and J. Irl. B. Sisam, & 
&ablisfiment of Venetation ,n J&- !Le has  served t o  g ive   ewly  backgromd 

i.nformation for  t h i s  papw. The Index of Genera and Species  given in tha  qpendir  E hou2.d 

be of .rv.lue. 

Nevrspapez' indexes  used vf ere: The - h'ew " York " Tlmes - Index (1945-1769) which Eforrad 

the vrritcr t o  reclamation,  land, see coal, U. s. rcclamatizn; U.@searcbez & 
" Arizona " News - i n  - the -___ 4-izona  Republic ( ~ ~ I ~ p t . 2 ~  July-becaber, 1966)  used t h e  subject 

headings  mining i n d u s t q  see a l so   coppr  and copper industry; a .Q Arizona News in $& 

" kJeons  *, (1763-1965) refereed t h e  writer t o  c o p ~ e r ,  mining industry see d s o  

copper and copper indu.8tz-y. The l ib rar ian  a t  the Arizona has given  assistance i n  

searching Lo bring t h e  r efererices up-to-date. 

kcyclopdias   included the &c-m 3hcxcloozdia Sc5ence, and  Yearbook 1966, 

$qclops& Hritannica and Er i tamica  nook t he  Year, 1965,. 1969, %~,wlooad& hnerl.cma 
. .  

. _"- 
" Yearbook, 1969, u r s  " Year-1966, and " Korld " Book Yearbook, 19969, 1970. 

I n   t h e  work of coal mine reclamation in the United States the names of C,  A. Lir;strom 

from t h e  Central Sta.tes Forest b p e r h e n t  Stationp G. L. Lomy'and P, H, Struthers from 

the Ohio Agricultural Experiment Station, 1.I. C. Bramble fmm Pennsylvania figign;icultural 

&p>-iment  Station, and E. H. Trron frm West Virginia  Agricultural   bpriment  Station 

we prmincnt,  Foreign names and countries  repl-escntated s how 1.I. Knabe from Germany and 

L. KroLkowski i n  Poland. 

" I ' .  

$2 

I n  the  work of gold mine reclamation work the  names .A.?&: James and D. Chenik are 

outstanding. 

,For copper minereclamation work the  name of Karl C. Dean is  leadcngl; t h e  f i e l d  today. 

I n  %he area of plant  tolerance t o  salts the  nam& of Leon Bernstein i s  prominent, 

~ ~. . . .~ .. . 
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