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l T 1 NERARY 

I was fn  Portugal from October 3 t o  December 18, 1982. Essent la l -  

l y  a l l  my t lme  except f o r  t h e  l a s t  11 days was spent a t  t h e  U n l v e r s l t y  

o f  Evora where I was Involved fn  research and teachfng o f  forage pro- 

duc t fon  and u t l l l z a t f o n .  F lve  days were spent a t  IUTAD fn  V l l a  Real 

consulting w l t h  t h e l r  Agronomy and Anlmal Sclence s t a f f .  On December 

14 1 presented a paper a t  a semfnar fn  Oelras. The t l t l e  o f  t h e  paper 

was l  dent1 f y  1 ng Pr f o r  1 t l e s  t o  l ncrease Pasture and Forage Product Ion  

I n Portugal .I1 The seml nar was organ1 zed and sponsored by A ID and 

PROCALFER. Nearly 150 forage and anlmal s p e c l a l l s t s  attended t h e  

seminar. 

Fol lowfng f s  a d e t a l l e d  l t l n e r a r y  o f  my eleven weeks I n  Portugal.  

SUMMARY OF ACTIVITIES 

October4 

Ar r l ved  fn  Lisbon on TAP 311 a t  6:30 am. Met by Dr. John Sanders. 

10:30 am - Meetlng w l t h  Mr. Charles Buchanan, AID 

11:30 am - Meetfng w l t h  Mr.  Donald Flnberg, AID 

2:30 pm - Meet1 ng w l t h  PROCALFER ProJect. ~ n $  Almelda A l  ves, Dr. 

Glen Purnel l ,  and Dr. James Black. 



October5 

Hol lday - Spend most o f  day v l s l t l n g  w l t h  D r .  John Sanders 

iktduxd 

10:OO am - Meetlng w l t h  Re l to r  A r l o  Lobo Azevedo 

1:00 pm - Lunch w l t h  ~ n $  Afonso de Almelda and Anlmal N u t r l t l o n  

group f o l  lowed by b r l e f  d lscusslon o f  mlneral data o f  

samples I had taken t o  U.S. I n  1981 f o r  spectrographlc 

anal ysls.  

OctaberL 

11:OO am - Meetlng w l t h  Dr. Potes, Head o f  Anlmal Sclence 

Department, U n l v e r s l t y  o f  Evora. 

2:30 pm - Meetlng w l t h  En$ Rosarlo G. O l l v e l r a  concernlng her 

research proJect  o r  her doctorate. 

OctaberS 

A l l  Day - a t  M l t r a  prepar lng f o r  class, v l s l t l n g  w l t h  En$ Afonso 

de Almelda and o thers  I n  Anlmal Sclence Department. 

9:00 pm - Meetlng w l t h  Prof.  Carlos Portas a t  t h e  home o f  Dr .  

John Sanders. 

Q , d x h x P  

11:OO pm - Meetlng a t  M l t r a  w l t h  En$ Afonso de Almelda and Dr. 

John Sanders t o  dlscuss p re l lm lna ry  p lans f o r  t h e  

Anlmal N u t r l t l o n  Semlnar on November 24 t o  26, 1982 a t  

t h e  U n l v e r s l t y  o f  Evora. 

QGhtB.Cn 

Sunday - Studled documents and v l s l t e d  w l t h  D r .  John Sanders. 



OctaberfP 

Went t o  Lisbon t o  v l s i t :  

Dr .  Carlos Fontes - D l r e c t o r  o f  Veter inary Extension; AID O f f l c e  

Octaber2L 

Returned from Llsbon. 

Octaber 22 

Un ive rs i t y  o f  Evora - wrote l e t t e r s  and summarlzed notes. 

Octabera 

8:00 am - v i s l t e d  Un ive rs i t y  farms a t  Daroeira and Oute l ro  w l t h  

Maria Helena Estudante, En$ Banza, Dr .  V i c t o r  Dordio 

and Dr .  Jose Ribeiro. 

Octaber26 

9:30 am - Meeting w i t h  Prof. Santos Junlor  (Vlce-Reltor).  

10:30 am - Meeting w i t h  F i t o t e c n i a  Department a t  M i t r a  concerning 

teaching assignments. 

Octaber22 

9:30 am - En$ Joaquim Dordio PCAA 

11:30 am - Prof. Marfano Fefo 

2: 30 pm - En$ Gonca l ves Fe r re i  r a  

October28 

Prepared f o r  classes a t  Mi t ra.  

Octabera 

10:OO am - Meeting w l t h  Santos Junior  

Prepared f o r  classes. 

O c ) a b e r r P B I I  

(Sat. 8 Sun.) - Prepared c lass  notes. 



Spent the  day a t  M l t r a  - Ag. campus and research farm o f  t he  

Unlvers l ty  of Evora. Met w I t h  Pedro S l  1 vet r a  t o  observe area on 

farm f o r  forage crops garden f o r  use I n  teachlng forage crops 

course. 

Went t o  Llsbon f o r  meeting wlth: 
~ n $  Teodos I o Sa l gue 1 r o  - Forage Extensl on 
~ n $  Andre Dordlo - Anlmal N u t r l t l o n l s t  
~ n $  E. Menezes de Sequelra - Sol I Mlcronutr tents 

Late p.m. went t o  v l s l t  research farm a t  Pegoes (near Llsbon). 

OctobetU 

Spent the  day a t  M l t r a  ge i t l ng  acqualnted w l th  f a c l l I t I e s  

lncludlng I lb ra ry .  

V ls i ted  University of Evora research farm a t  Beja w i th  John 

Sanders and Pedro S l l ve l ra .  

a.m. - a t  Unlvers l ty  o f  Evora -- Sandersf O f f l ce  

p.m. - a t  M i t r a  observlng forage seedlng equipment 

October168J.l 

(Sat. A Sun.) - prepared seminar t o  be presented a t  Elvas. 

Octaberu 

Was t o  s t a r t  teachlng but  beglnnlng o f  classes delayed 2 weeks. 

V is i ted  National P lant  Breedlng Stat ion a t  Elvas and ~ n $  David 

Gomes Crespo. Presented seminar i n  afternoon: Problems I n  Forage 

Production and U t l l l z a t l o n  I n  Portugal. 



November1 

(Hol lday) 

November2 

I was t o  have s ta r ted  teachlng today bu t  s t a r t  o f  classes was 

delayed one week t o  reso lve  problem o f  buslng students t o  Mltra. 

V l s l t e d  Marlo Carvalhols research p l o t s  l nvo lv lng  t h e  use o f  

gypsum t o  Increase permeabl l l t y  o f  B horizon. 

November3 

V l s l t e d  w l t h  Dr.  P l res  da Costa, Ass ls tan t  D l rec to r  o f  National 

Livestock Center a t  Fonte Boa. He w l l l  be teachlng an animal 

science course a t  Mltra. Spent t h e  p.m. v l s l t l n g  w l t h  Dra. Ofel l a  

Pere l ra  Ben l to  r e l a t i v e  t o  a two-month short- term t r a l n l n g  program 

a t  Purdue Un I vers I ty.  

Navembet4H2 

Worked w l t h  Joao Manual Mota Barroso, my teachlng assistant ,  t o  

prepare f o r  classes. Spent some t ime I n  l i b r a r y .  

November5 

Meetlng a t  M l t r a  w l t h  Dr. Afonso de Almeida and Dr.  John Sanders 

t o  p lan semlnar on sheep product ion Nov. 24 8 25. Lunch w i t h  Dr .  

Nuno Potes, Afonso and Marla Jose. 

November2 

(Sunday) - worked on manuscript t l Ident l fy lng  P r l o r l t l e s  t o  

Increase Pasture and Forage Product ion I n  Portugal." 

November8 

Star ted teachlng Forage Management course a t  Un lve rs l t y  o f  Evora. 

My l a s t  c lass  was Dec. 6. The maJor 1 t y  o f  my t lme between Nov. 8 

and Dec. 6 was devoted t o  teachlng. 



Navember 12 

V l s l t e d  w l t h  Marlo Carvalho concerning h l s  n l t rogen  f e r t l l l z a t l o n  

o f  wheat experlrnents. 

NovemberU 

V l s l t e d  w l t h  Dr. Fred Cook, USDA from Mlss lss lpp l ,  an Ag. 

Econunlst on a consulting asslgnment w l t h  PROCALFER. 

Novemberu 

Nuno Morel ra from IUTAD v l s l t e d  Mltra. 

November24 

Presented a paper co-authored by Dr.  Afonso de Almelda, "Some 

Resul ts  o f  analyses of Forages R e l a t l v e  t o  N u t r l t l v e  Value," a t  

t h e  semlnar on sheep product lon a t  Ml t ra.  

NavembAra 

Attended second day o f  sheep product lon semlnar. 

Navemberz 

V l s l t e d  several farms near Evora w l t h  ~ n $  Pedro S l  l ve l ra .  

Novemberx 

V l s l t e d  several farms near Evora w l t h  Vacas de Carvalho and Pedro 

S l  l ve l ra .  

December1 

(Hol lday) - Traveled t o  t h e  southern p a r t  o f  t h e  AlenteJo t o  

observe forage product lon prob l ems w I t h  Dr.  John Sanders, ~ n $  

Jose Gonca I ves Fe r re l  r a  and ~ n $  Franc I sco Garc I a (Sol 1 s 

spec1 a l  l s t s  from t h e  Un lvers l  t y  o f  Evora) . 



December3 

Meetlng a t  M l t r a  w l th  En$ Pedro S f  l ve l ra ,  En$ Marlo Carval ho, 

Dr. Afonso de Almelda and Dra. O f e l l a  Pere l ra  Bento t o  dlscuss 

l n t e r d l s c l p l l n a r y  research proJects. 

V l s l t e d  qu ln ta  o f  En$ Franclsco Garcla. 

Meetlng w l t h  Re l to r  A r lo  Lobo Azevedo. 

December4 

Attended demonstratlon o f  c a t t l e  brandlng a t  Ml t ra.  

December2 

Meetlng w l t h  En$ Jose Goncal fes  F e r r e l r a  and En@ Franclsco 

Garcla. 

December1 

Traveled by bus t o  Llsbon. V l s l t e d  AID o f f i c e .  

December8 

Traveled t o  V l l a  Real by bus. Was met by Dr. James Ahlr lchs. 

December9 

V l s l t e d  w l th  Prof. Nuno Morelra and Prof. Armand. 

DecemberlQ 

V l s l t e d  w l t h  Prof.  Ana Plres, Prof. Nuno Morelra 8 Prof. Fernando 

Mart1 ns. 

DecemberU 

V l s l t e d  w l t h  En$ Bal azar and ~ n $  Afonso Hart lns. 

December 12 

(Sunday) - Prepared transparencles f o r  semlnar on Tuesday. 

DecemberU 

Traveled t o  Llsbon. 



December14 

Presented paper f f l d e n t i f y i n g  P r i o r i t i e s  t o  Increase Pasture and 

Forage Product ion i n  Portugalw a t  t h e  Forage and Animal Product ion 

Seminar a t  Oelras. 

IlecsmberL168l.Z 

I n  Lisbon w i t h  AID, wrote l e t t e r s ,  made phone cat 1s and prepared 

t o  leave f o r  U.S. next  day. 

DecemberM 

L e f t  f o r  N.Y. and spent n i g h t  i n  New York as f l i g h t  was t o o  l a t e  

t o  make connect ions t o  Indlanapol ls.  

December19 

Arr lved i n  Indlanapol ls .  

ACKNOWLEDGEMENTS 

I f ee l  inadequate i n  expresslng my g r a t l t u d e  t o  t h e  la rge number 

o f  Portuguese and USAID s t a f f  t h a t  made my eleven weeks I n  Portugal 

very product1 ve and en Joyab l e. The A I  D/L 1 sbon O f f  Ice, Don F l  nberg, 

Charles Buchanan, Jose L u i s  Plnheiro, and Ana Paula and t h e  PROCALFER 

administrators, Dr. Aimelda A ~ v ~ s ,  Dr. Glenn Purnel l ,  and Dr. Jlm 

Black, provlded me w i t h  Invaluable guidance, assistance, and 

cooperatlon. 

I t  was espec ia l l y  enJoyable t o  r e t u r n  t o  t h e  u n i v e r s l t l e s  a t  Evora 

and V l  l a  Real s ince I had spent 7 weeks a t  these two l n s t l t u t i o n s  I n  

1981. The admlnlst rators,  facu l ty ,  and students were fantastic hosts 
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and always f r l e n d l y  and he lp fu l .  They t r u l y  made me fee l  as though 1 

was a p a r t  o f  t h e l r  s t a f f  and a t  no t lme  d l d  I f e e l  I was a fo re lgner  

desp l te  my de f l c lency  I n  t h e  Portuguese language and my Braz l l l an -  

Portuguese accent. 

The funds f o r  t h e  mlneral analyses o f  t h e  forage samples obtalned 

I n  Portugal and analyzed I n  the  Unlted States and reported I n  t h e  

Appendix were provlded by Dr .  D. Woods Thomas, Assoclate Dean and 

D 1 r e c t o r  of I n t e r n a t  I ona I Programs I n  Agr I cu I t u r e  a t  Purdue 

Un lvers l ty .  

OBSERVATIONS AND RECOMMENDATIONS 

The maJor problems, o r  I lm l ta t l ons ,  r e l a t l v e  t o  forage product lon 

and u t l l l z a t l o n  were o u t l l n e d  I n  my 1981 short- term s t a f f  report .  In  

b r l e f ,  t h e  problem I s  low product lon and low qua1 l t y  forage r e s u l t l n g  

from t h e  acld, low f e r t l l l t y  s o l l s  and t h e  c l l m a t l c  l l m l t a t l o n s  o f  t h e  

Medlterranean c l  lmate. Anlmal performance I s  low as a r e s u l t  o f  t h e  

low q u a l l t y  forage and l l m l t e d  and expensive g r a l n  and p r o t e l n  

supplement. 

Three papers whlch 1 prepared w h l l e  I n  Portugal a re  Included I n  

t h l s  report .  The f l r s t  paper, I 1 l d e n t l f y l n g  P r l o r l t l e s  t o  Increase 

Pasture and Forage Product lon I n  P ~ r t u g a l , ~ '  was presented a t  t h e  

seminar a t  Oelras on December 14, 1982. My recommendatlons f o r  

lmprovlng pasture, forage, and anlmal product lon I n  Portugal a re  

summarlzed a t  t h e  end o f  t h e  paper. The need f o r  l n t e r d l s c l p l  lnary 

research I n  so l l s ,  plants, and anlmals cannot be over-emphaslzed. 
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A second paper concernlng "Expanding Wheat Acreage I n  Portugal"  

dlscusses t h e  t r a d l t l o n a l  de f lc lency  o f  wheat product lon I n  Portugal 

and poss lb le  solutions wl thout  d lsas t rous  e x p l o l t a t l o n  o f  t h e  l l m l t e d  

so l1  resources. 

The t h  1 r d  paper o u t  I 1 nes an exper lment t o  study t h e  I n f  l uence o f  

s tock lng  r a t e  o f  sheep on s o l l  f e r t l l l t y .  Several long-term sheep 

grazlng t r l a l s  have been conducted a t  Evora and Elvas whlch prov lde  an 

unusual and excel l e n t  oppor tun l ty  t o  study t h e  e f f e c t  o f  grazlng 

anlmals on s o l l  f e r t l l l t y .  

I  taught  a p o r t l o n  o f  t h e  forage management course o f f e r e d  a t  t h e  

Un lve rs l t y  o f  Evora. Nearly 60 students were en ro l l ed  l n  t h e  courses. 

The students were very I n t e l  l l gen t  and I enjoyed t h e  oppor tun l ty  o f  

worklng w l th  them although my teachlng was reduced t o  f l v e  weeks due 

t o  a delay I n  t h e  s t a r t  o f  classes. Hopefu l ly  several o f  t h e  students 

may be ab le  t o  pursue graduate study I n  t h e  Unl ted States. I  am 

especl a1 I y 1 ndebted t o  ~ n $  Pedro S 1 l vet ra, ~ n $  Vacas de Carva l ho and 

undergraduate teachlng a s s l s t a n t  Joao Manual Mota Barroso f o r  t h e l r  

ass ls tance and pat lence I n  he lp ing  me teach t h e  forage management 

course. Coples o f  my c l a s s  notes were l e f t  a t  Evora and V l l a  Real. 

Mlneral analyses o f  near ly  250 forage samples brought back t o  

Purdue U n l v e r s l t y  appear I n  t h e  Appendix. These samples were provlded 

by Dr. Nuno Morel ra and Dr. Armando M. Fer re l ra ,  IUTAD, V l l a  Real. 

Approximately 200 forage samples from Portugal were brought back 

t o  Purdue U n l v e r s l t y  l n  1981. The ranges I n  concentrat lons o f  t h e  
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var lous minerals a r e  reported I n  Table 3 o f  t h e  paper l1 ldent l fy1ng 

P r l o r l t l e s  t o  Increase Pasture and Forage Product lon I n  Portugal.I1 

Numerous de f l c lenc les  and poss lb ly  several t o x l c l t l e s  appear I n  t h i s  

table.  

Very few mlneral analyses o f  forage crops a re  a v a i l a b l e  I n  

Portugal. These analyses a r e  extremely usefu l  f o r  l d e n t l f y l n g  var lous 

s o i l  mlneral d e f l c l e n c l e s  and t o x l c l t l e s .  I n  addl t lon,  these analyses 

a re  valuable I n  determining mlneral supplements requ l red  by var lous 

c l  asses o f  1 lvestock and I n  prevent1 ng an1 ma1 heal t h  prob l ems such as 

grass tetany. 

I  p resent ly  have a graduate student  summarlzlng these two years o f  

mlneral data r e l a t l v e  t o  p l a n t  and animal de f l c lenc les  and t o x l c l t l e s .  

Analysls f o r  crude p r o t e l n  w l l l  be conducted on samples where 

s u f f l c l e n t  quan t i t y  o f  t h e  sample I s  aval lable.  I n  addl t lon,  some 

funds have been l d e n t l  f led t o  conduct molybdenum (Mo) ana lys is  o f  t h e  

legume samples. Mo has o f t e n  been assumed t o  be deficient f o r  legume 

product lon on many s o l l s  I n  Portugal bu t  very l i t t l e  data a re  

present ly  avai lable.  
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IDENTIFYING PRIORITIES TO INCREASE PASTURE AND 

FORAGE PRODUCT l ON I N PORTUGAL 

C. L. RHYKERD 

December 14, 1982 

Product1 v i  tl es I n  pasture, forage, and an1 ma l product ion a r e  low 

I n  Portugal, due p r l n c l p a l l y  t o  t h e  very s h o r t  growlng season Imposed 

by t h e  Mediterranean c l l m a t e  c h a r a c t e r i s t i c  o f  a major p o r t l o n  o f  

Portugal.  Moreover, most o f  t h e  areas w i t h  pasture and forage 

p r o d u d l o n  have acid, low f e r t i l i t y  so l l s .  

Since t h e  growth o f  pastures and forage crops I s  h l g h l y  seasonal, 

one principal problem i s  supplying good q u a l l t y  forage t o  rumlnant 

anlmals throughout t h e  year. The prlmary sources o f  forage dur lng t h e  

dry season and w l n t e r  a re  pastures w i t h  deferred grazing, straw, and 

hay. I n  sane regions dur lng t h e  w ln te r  even leaves from t r e e s  a re  

fed. A l  I o f  these methods general l y  provide poor qua1 l t y  feed, 

Inc lud lng  t h e  hay, s lnce It I s  c u t  a t  a very mature stage i n  t h e  

A l  entejo. 

More i n t e r e s t  has developed I n  Portugal i n  recent  years I n  

increasing ruminant animal, espec ia l l y  lamb, produd lon.  As 

l l l us t ra ted  I n  F igu re  1 (Casqulnha), t h e  p r i c e  o f  lamb I n  re1 a t l o n  t o  

wheat has increased markedly over t h e  past  decade. There I s  

considerable i n t e r e s t  i n  expor t ing  lamb s lnce Portugal I s  about t o  

en te r  t h e  European Common Market. In  addl t lon,  t h e  subsid les on feed 

g ra lns  may cease i n  1983. A l l  o f  these f a c t o r s  necess i ta te  t h e  



Figure 1 .  THE - h T U T  PRICE RATIO 11; PORTUGAL, ,1969 - 1961 (Casquinha 
e t .  a l . )  
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product lon o f  more, and b e t t e r  qua1 l t y ,  pastures and forages t o  

adequately and p r o f l t a b l y  feed an expandlng rumlnant anlmal Industry 

I n  Portugal . 
The f o l  lowlng recommendattons, I l s t e d  I n  order  o f  p r l o r l t y ,  a r e  

proposed t o  s t  lmu 1 a t e  d I scusslon and research d I rected towards 

resolving t h e  problems o f  low pasture, forqge, and anlmal 

p r o d u c t l v l t l e s .  

I. Slnce very l l t t l e  pasture and forage technology I s  available, 

t h e r e  I s  an urgent  need t o  t r a l n  more forage speclal  l s t s .  Portugal 

has a ser lous  shortage o f  forage s p e c l a l l s t s  t r a l n e d  t o  conduct re- 

search t o  produce o r  adapt t h e  requ I red techno1 ogy. Rum I nant an I ma l s 

especlal  l y  sheep t r a d l t l o n a l  l y  have been fed  by-products o f  t h e  cereal 

crops ro ta t l on .  The maln objective o f  much o f  sheep and goat  produc- 

t l o n  has been t o  u t l l l z e  t h e  stubble, (nrestolho"),  t h e  f a l l o w  

pasture, (npouslon), and t h e  natura l  g raz lng  and acorns I n  t h e  poorer 

so l  1 areas as below t h e  oaks ("montado") . Stock1 ng r a t e s  have gener- 

a l  l y  been low (.8 t o  1 sheep/ha) w l t h  loss  o f  welght dur lng  t h e  long 

dry  season I n  Medlterranean Portugal. Only recen t l y  has I n t e r e s t  

developed I n  more ln tens l ve  anlmal product lon such as seedlng Improved 

pastures and u t l  l l z l n g  forages as hay and/or s t  lage dur lng  t h e  

c r l t l c a l  per lods o f  I l t t l e ,  o r  no, p l a n t  growth (Crespo). 

Consequently, t h e r e  I s  a dearth o f  forage technology as we1 l as 

t r a l n e d  forage research specla l  l s t s .  
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1 1 .  Develop, by reg lon and sol1 c l a s s l f l c a t l o n  (concentrating on 

so l  I c lasses C and D l ,  a 12-month pasture and forage calendar. In  

most o f  Portugal, pasture and forage product lon I s  h l g h l y  seasonal, 

w l th  t h e  maJor p o r t l o n  o f  t h e  product lon occur r lng  I n  t h e  sprlng. 

Technology must be developed through l n t e r d l s c l p l l n a r y  research 

between so l  I, p lant ,  and anlmal s c l e n t l s t s ,  and agr l c u l t u r a l  econo- 

mists t o  provlde good qua1 l t y  forage throughout t h e  year by employing 

sane comblnatlon o f  t h e  following: 

A. Stockpl I Ing ( o r  deferred graz lng)  - u t l  I l z  l ng  ungrazed 

pastures dur lng  t h e  summer, f a l l ,  and wlnter .  Legumes 

genera l ly  a re  poor ly  adapted f o r  t h l s  purpose slnce, upon 

drylng, they tend t o  lose t h e l r  leaves whlch conta ln  t h e  

maJor p o r t l o n  o f  t h e  prote ln,  vltamlns, and mlneral s. 

StockplI1ng I s  t h e  cheapest method o f  conservat lon J& 

Ql=u=moootes.tnualitvfotaaenndthuslaweraalmal 

Derfarmance* 

8. Hay - a very practical method o f  conservlng forage I f  weather 

perrnlts c u t t l n g  before becomlng t o o  mature. The t r a d i t i o n  I n  

t h e  AlenteJo I s  t o  c u t  t h e  forage crop t o o  l a t e  t o  produce a 

hlgh q u a l l t y  hay l n  order  t o  avold t h e  r l s k  o f  r a l n  dur lng  

hay-maklng. 

C. S t  lage - requ l res  more c a p l t a l  and equlpment bu t  perrnlts 

forage conservat lon dur lng per lods o f  Inclement weather when 

hay-maklng I s  n o t  possible. However, many s o l l s  have very 

poor In te rna l  dralnage and t h e r e f o r e  may present a problem I n  

time1 y harvest  o f  forage crops f o r  s t  lage. Posslb ly  t h e  use 

o f  l a t e r  maturlng forage crops, o r  c u l t l v a r s ,  on these s o l l s  



- 1  6- 

may a i d  i n  t h e  product lon o f  h lgh-qua l l ty  s l lage.  I t  s t l l l  

should be eas le r  t o  harvest  b e t t e r  q u a l l t y  forage as sl lage, 

r a t h e r  than hay, on these s o l l s  s ince lt I s  genera l ly  

necessary t o  reduce t h e  molsture on ly  a re1 a t l v e l  y smal l 

amount t o  make s i l a g e  as compared t o  hay. The c lass  o f  

I l ves tock  belng fed  w l l l  be a major f a c t o r  l n  determlnlng t h e  

q u a l l t y  o f  forage requlred. 

The a v a l l a b l l i t y  o f  b e t t e r  q u a l l t y  forage throughout t h e  year w l l l  

perml t  t h e  u t i  l i z a t l o n  o f  animal breeds o f  h lgher m i  l k and meat pro- 

duc t lon  po ten t ia l .  

A c l e a r  example o f  t h e  necessi ty  o f  f i r s t  improving n u t r i t i o n  

before  lmport ing breeds o f  h igher product ion po ten t ia l  i s  t h e  common 

Portuguese t reatment  o f  t w i n  lambs. I f  a ewe has t w i n  lambs, t h e  

shepherd w i l l o f t e n  k i  l l one o f  t h e  lambs, s ince ewes i n  many regions 

a r e  n o t  capable o f  producing enough m i l k  t o  r a i s e  two heal thy lambs. 

The problems associated w i t h  t h e  seasonal i ty  o f  pasture and forage 

product ion i n  much o f  t h e  temperate zone have been resolved i n  recent  

years through t h e  increased use o f  conserved forages (Table 1). 

Improved animal n u t r i t i o n  over t h e  12-month per iod  i n  these count r ies  

has resu l ted  i n  a g r e a t l y  increased use o f  m i  l k and meat animals o f  

much h igher product lon po ten t ia l .  

Sllage-making i s  genera l ly  considered t o  be t h e  most e f f i c i e n t  

method o f  conserving forages s ince t h e r e  i s  much less loss o f  d ry  

mat ter  than w i t h  hay-making (F lgure  2). However, si lage-making I s  

expensive, s lnce it requ i res  c a p i t a l  and technology f o r  proper 



Table 1. Conserved forage production i n  sme European countries 

and the U.S.A. for 1978 - 1980 (Jarrige, De lfarquilly 

and Dulphy). 

Total Production 

Coun tq- 
6 10 tons dry matter 

Forages 

Conserved Forage 

Hay Silage 

U.S.A. 110 

France 40 

.Germany (F.D.) 19.6 

I ta ly  15.2 

U.K. 12.4 

Netherlands 574 

Be1 g i m  4.0 



Figure 2. Comparison of dry matter and nutrient losses from the 

field to the feed bunk under very favorable conditions 

in harvesting, storage, and unloading. 54 
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harvesting and handl lng  equlpment as we1 l as storage f a c l l l t l e s ,  a l l  

o f  whlch a re  dependent upon f o s s l l  energy. Hlgh market p r l ces  f o r  

ml lk ,  and o the r  d a l r y  products, meat and wool a re  requ i red  t o  make 

t h l s  system profitable. 

'The economlc cond l t l ons  i n  Portugal w l l l  d l c t a t e  whether t h e r e  

w l l l  be a  con t l nua t l on  o f  t h e  present  system whlch Involves t h e  use of 

low-qual l ty  pasture and forages along w i t h  straw and s tubb le  dur ing  

t h e  long dry  season o r  whether farmers w l l l  be ab le  t o  conserve hlgh- 

q u a l i t y  forage, whlch w l l l  make It poss lb le  t o  u t l l l z e  anlmals of 

h igher  genet lc  p o t e n t l a l .  

I l l .  Develop a  forage t e s t i n g  program (possibly through present  

s o i l  t e s t l n g  l abo ra to r l es  t o  analyze f o r  crude p r o t e i n  and In Y l t r ~  

d ry  mat ter  dlsappearance) -- The prlmary ob J e c t l v e  o f  t h e  program 

would be t o  p o i n t  o u t  t h e  very low q u a l i t y  o f  much o f  t h e  forage, 

lnc lud lng  straw, t h a t  I s  p resent ly  befng utilized. This program cou ld  

become lnd ispens lb le  I n  t h e  f u t u r e  I n  a s s l s t i n g  farmers t o  balance t h e  

r a t l o n s  o f  t h e i r  anlmals. 

Thls  program should be given h lgh p r l o r l t y  sfnce t h e  technology 

requf red  t o  Implement t h e  program i s  a l ready aval lable. In  add l t lon ,  

by using present  s o i l  t e s t l n g  l abo ra to r l es  t h e  c o s t  o f  implementatlon 

w l l l  be r e l a t l v e l y  small. 

Table 2 conta lns  gu lde l l nes  f o r  e s t a b l l s h l n g  hay and s i l a g e  

grading standards f o r  Portugal.  Only t h r e e  grades a r e  proposed t o  

keep t h e  program slmple and easy t o  Implement. I t  may be necessary t o  

r a f s e  o r  lower some o f  t h e  proposed values dependlng upon t h e  c l a s s  o f  

l f ves tock  u t l l l z l n g  t h e  forage. The importance o f  ob ta fn fng  a  

representa t ive  forage sample f o r  labora tory  ana lys i s  cannot be 
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Table 2. Proposed forage t e s t i n g  standards. 

Lab Test  

m==km- 
Low Med 1 urn High 

Crude Pro te in*  

D i g e s t l b l l l t y * *  

* based on K je ldah l  N x 6.25 

**JJ V 1  t r ~  dry  mat te r  disappearance can be used t o  es t imate  
d i g e s t  1 b l  l 1 t y  recogn i z  1 ng t h a t  In V l  t r ~  DMD va l  ues may n o t  a l  ways 
agree 100 percent  w i t h  In v i t r ~  values. 
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overemphasized. Vlsual r a t l n g s  should be dlscouraged s ince  they a r e  

o f t e n  erroneous and farmers w I l l be tempted t o  use them r a t h e r  than 

paylng f o r  a r e l i a b l e  laboratory analysis.  

IV. Study methods o f  e s t a b l l s h l n g  forage crops. Weed 1 ng 

failures, espec ia l l y  o f  legumes, a r e  a l l  t o o  common as exempl l f led  by 

t h e  recent  problems encountered by t h e  World Bank program 

headquartered i n  Evora. 

Two approaches should be used I n  at tempt lng t o  improve pasture and 

forage production. One method Involves t h e  i n t r o d u c t i o n  o f  legumes, 

whlch requ i res  add i t i ona l  technology and w i l l  be expensive due t o  t h e  

need f o r  seedbed preparat lon, t h e  c o s t  o f  legume seed, Inocul at lon,  

poss ib ly  I lmlng, f e r t i l i z i n g ,  and herblcldes. Sod seeding of legumes 

should be lnves t lga ted  s ince  It may reduce t h e  expense as we l l  as 

so l  l eros 1 on. 

Band seedlng has proven t o  be a super lo r  seeding technique f o r  

sma l l seeded forage legumes i n  t h e  Uni t ed  States (Heath) where t h e  

so l  l tends t o  be low I n  phosphorus, wh lch  I s  a pervasl ve problem I n  

P o r t u g a l .  The band seed lng  t e c h n l q u e  p l a c e s  a band o f  phosphorus 

f e r t l ' l i z e r  d i r e c t l y  below the  legume seed so t h a t  t h e  r o o t  goes 

d l r e c t l y  through t h e  band. This  method s t imu la tes  legume seedl lngs 

t o  grow f a s t e r  and reduces f i x a t l o n  o f  phosphorus I n  t h e  s o i l  thereby 

increasing I t s  e f f i c i e n c y .  

A second method Involves t h e  Improvement o f  n a t i v e  pastures. 

These n a t l v e  pastures must be charac ter ized re1 a t l v e  t o  species and 

management p rac t l ces  whlch w i l l  improve t h e i r  product ion w i t h  a 

minimum o f  expense. Natlve, as we1 l as introduced, legumes must be 

evaluated so t h a t  h igh y i e l d s  o f  hlgh-quai l t y  forage can be 
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produced wl thout  t h e  use o f  expenslve commerlcal nitrogen. The 

technique o f  sod seedlng legumes I n t o  these n a t l v e  pastures must be 

lnves t lga ted uslng legumes w l t h  to le rance t o  a c l d l t y  and low 

f e r t l l l t y  (e.g., subterranean c lover ,  serradel la, and M- 

dubkc). Competl t lon from n a t l v e  grasses and weeds must be reduced 

by p r l o r  ln tens lve  graz lng  o r  t h e  appl l c a t l o n  o f  a he rb l c lde  such as 

paraquat. 

Both o f  t h e  above methods o f  es tab l l sh lng  h lgher produclng 

pastures and forages w l l l  r e q u l r e  t h e  I d e n t l f l c a t l o n  o f  l l m l t l n g  sol1 

f a c t o r s  by reglons. Th ls  w l l l  Include such f a c t o r s  as pH, macro and 

m lc ronu t r l en ts  ( d e f l c l e n c l e s  and t o x l c l t l e s ) ,  Impermeable subsoils, 

lnocu la t l on  o f  legumes, and o the r  factors.  Table 3 conta lns  mlneral 

anal y s l  s  o f  a number o f  forage samp I es co l l ected near Evora and V i l a  

Real (Rhykerd). These data show tremendous ranges I n  concentrat lons 

o f  t h e  var lous mlnera ls  w l th  obvlous d e f l c l e n c l e s  and poss lb ly  

t o x l c l t l e s  exhlb l ted.  Add l t lona l  analyses, lnc lud lng so l1  analyses, 

a re  requ i red  t o  proper ly  l d e n t l f y  these mlneral problems by reg lon 

and so l  l type. 

Sol1 f a c t o r s  such as pH, f e r t l l l t y  and dralnage o f t e n  I l m l t  t h e  

product lon o f  legumes t o  a greater  ex ten t  t h a t  grasses. Thus, more 

a t t e n t l o n  must be d l rec ted  towards these f a c t o r s  when t r y l n g  t o  

Increase t h e  product lon o f  legumes. However, conslderable v a r l a t l o n  

e x l s t s  w l t h l n  t h e  legumes r e l a t l v e  t o  to le rance t o  s o i l  pH, f e r t l l l t y  

and pa la tab le  and r e q u l r e  a mlnlmum o f  Inputs f o r  Improved product lon 

and q u a l i t y  of pastures and forages. 

A very p e r t l n e n t  quest lon has been ra ised as t o  whether t h e  so l  I s  

o f  Portugal a re  t y p l c a l  Mediterranean s o i l s  as I n  Aust ra l la ,  



Table 3. Ranges i n  mineral  coacen t r a t i ons  of 120 fo rage  s a q l e s  obtained 
a t  Evora ( ~ i t r a )  and 47 f o r age  s a ~ p l e s  obtained a t  Vi la  Real 
( I ~ A D ) . '  S a p l e s  a t  bo th  l o c a t i o n s  include s epa ra t e  ana lyses  
f o r  g r a s se s  and legumes (Rhykerd). 

HIh'UVU, RAJGES L.3 F O G G E  CROPS 

Evora - H i t r a a  
Mineral  

V i l a  Real - ItTADa 

a. The sanp les  were obta ined from Dr. Afonso Almeida (gvora) and 

D r .  Nuno Moreira (Vi la  Real) .  
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Afr lca,  and C a l l f o r n l a  (excluding t h e  a l  l u v l a l  s o l l s ) .  Th ls  quest lon 

needs t o  be answered before attempting t o  adopt forage technology 

d l r e c t l y  from these countr les.  Some s c l e n t l s t s  have lnd lca ted t h a t  

genera l ly  t h e  s o l l s  o f  Portugal a re  more ac ld  and o f  lower f e r t l l l t y .  

The lack o f  success I n  Portugal w l t h  t h e  medlcs and o t h e r  legumes 

suggest t h a t  a c l d l t y  and low f e r t l  l lty problems may be more ser ious 

I n  Portugal.  Moreover, Table 3 lnd lca tes  d e f l c l e n c l e s  o f  near ly  a l l  

essent la l  p l a n t  elements as we1 l as poss lb le  t o x l c l t l e s  o f  several 

e l  ements. 

V. Evaluat lon by reg lon o f  t h e  var lous specles and v a r l e t l e s  o f  

grasses and legumes, IncIudIng cereals, whlch show t h e  g rea tes t  

po ten t la l  as pasture and forage specles. The p a l a t a b l l l t y  o f  t h e  

forage specles must n o t  be overlooked s lnce r a t e  o f  In take I s  an 

extreme l y  important cons 1 d e r a t l  on I n determ 1 n  1 ng t h e  r a t e  o f  growth 

and leve l  o f  product lon o f  meat, m l l k  and wool. 

V I .  Development o f  t h e  forage seed Industry. The technology f o r  

t h e  product lon o f  t h e  var lous  forage crops, especlal l y  legumes, must 

be developed before  en te r lng  I n t o  seed product lon. Present ly  the re  

I s  n o t  a la rge demand f o r  seed f o r  many o f  t h e  forage legumes, thus 

It may be more practical and econanlcal t o  Import those legumes 

especial  l y  I f  h lgh technology I s  needed t o  produce t h e  seed. E f f o r t s  

should be concentrated on t h e  product lon o f  seed o f  forage crops t h a t  

a r e  used I n  l a rge  q u a n t l t l e s  and a l s o  t h a t  can be produced p r o f i t a b l y  

i n  Portugal (Henry). For example, I f  Improved v a r l e t l e s  o f  vetch 

and/or lup lne  were developed f o r  product lon I n  assoc la t lon  w i t h  oats, 
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a wldespread crop comblnatlon I n  t h e  r o t a t l o n  I n  c l a s s  C and D s o l l s  

I n  t h e  Alentejo, then t h e r e  would be a demand f o r  Improved v a r l e t l e s  

o f  these specles. 

CONCLUSIONS 

P r o d u c t l v l t l e s  I n  pasture, forage, and anlmal product lon a r e  low 

I n  Portugal due t o  severe c l  lma t l c  and so l  l I lm l ta t l ons .  The 

product lon o f  pastures and forages I s  h l g h l y  seasonal r e s u l t l n g  I n  a 

lack o f  quan t l t y  and q u a l l t y  o f  feed dur lng  a considerable p o r t l o n  o f  

t h e  year. Fo l lowlqg I s  a l l s t  o f  recommendations t o  Improve pasture, 

forage, and anlmal product lon: 

1. An urgent need t o  t r a l n  forage specla l  l s t s  t o  conduct 

research t o  develop t h e  technology f o r  a profitable forage - 
anlmal Industry.  

2. Develop a 12-month pasture and forage calendar u t l  l l z l n g  

conserved forages. 

3. l n l t l a t e  a forage t e s t l n g  program t o  educate producers 

r e l a t l v e  t o  t h e  r e l a t l o n s h l p  o f  forage q u a l l t y  and Increased 

anlmal performance as w e l l  as an a l d  I n  balancing ra t i ons .  

4. Develop technology t o  assure t h e  establ lshment o f  forages 

l nc lud lng  resolving so l1  a c l d l t y  and f e r t l l l t y  problems. 

5. Evaluat lon o f  forage specles, Inc lud ing  cereals, and 

v a r l e t l e s  f o r  pasture and conserved forage. 

6. Development o f  t h e  forage seed Indus t ry  recogn lz lng  t h a t  t h e  

technology f o r  successful  establ lshment and product lon o f  

many o f  t h e  forage legumes must f l r s t  be developed. I f  t h e r e  
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i s  not a large demand for  cer ta in  legumes, espec i al l y those 

requir ing high technology for  seed production as i s  the  case 

with subterranean clover, I t  would be expected t o  be more 

economical t o  contlnue t o  import the seed. 
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EXPANDING WHEAT ACREAGE I N  PORTUGAL 

Portugal Imports very large quan t l t l es  o f  wheat, o f ten  I n  the  

range o f  50 t o  75 percent of  t h e l r  needs. The AlenteJo Reglon I s  t he  

major wheat producing area In  Portugal accountlng f o r  nearly 70 

percent of  the  t o t a l  productlon. 

Tremendous pressure I s  developing present ly I n  Portugal r e l a t l v e  

t o  great1 y expandl ng t he  acreage o f  wheat especl al l y I n  t he  A l  ente jo  

Reglon. However, there I s  grave concern by some sc len t l s t s  t h a t  

expand l ng the  acreage o f  wheat wou l d cause very ser lous sol l losses 

due t o  eroslon. Thls I s  due t o  t he  f a c t  t h a t  any lncrease I n  wheat 

acreage has t o  come from more marglnal s o l l s  whlch are much more 

subject t o  eroslon. The present cu l tu ra l  pract lces f o r  wheat can 

r e s u l t  I n  very serlous sol1 eroslon on s loplng s o l l s  slnce the  

t r ad  I t lona  l method o f  sol l preparation I s  deep plow l ng ( 1 /2 meter) 

followed by several dlsklngs t o  break up very large clods resu l t l ng  

from poor sol1 s t ruc tu re  due t o  very low sol1 organlc matter. 

I t  appears t o  me t h a t  w l th  the lmplementatlon o f  research on 

t l l l a g e  systems t h a t  I t  would be posslble t o  g rea t l y  expand wheat 

acreage wl th  reduced t l l l a g e ,  o r  n o - t l l l ,  systems and a lso g rea t l y  

lncrease legume productlon through lnterseedlng legumes I n  wheat. 

these Improved t l l  lage and cu l t u ra l  pract lces would reduce sol1 

eroslon, lncrease sol1 nitrogen, malntaln o r  posslbly lncrease wheat 

ylelds, and provlde be t t e r  q u a l i t y  forage f o r  grazlng a f t e r  harvestlng 

the  wheat. 

Experlments I n  V l l a  Real t h l s  past year based on my recommendation 

I n  1981 showed the  legumes would produce exce l lent  growth when 

lnterseeded I n  wheat. However, gra ln  y l e l ds  were suppressed by the  

Previous Page Blank 



legumes supposedly due t o  competi t ion f o r  molsture w l th  t he  wheat when 

t h e  wheat g ra l  n was f 1 l l i ng and matur 1 ng. In much o f  Portugal , the  

r a l n s  cease before t he  wheat I s  mature. The use o f  very ear l y  

maturlng v a r i e t l e s  of  legumes should reduce, or  el iminate, t h i s  

competl t lon f o r  sol l moisture a t  heading o f  wheat and s t1  l l take 

advantage o f  the  benef I t s  o f  t h e  legume i n  keepi ng sol  l eroslon t o  a 

mlnimum, f l x  n i t rogren and provlde be t t e r  q u a l l t y  forage f o r  grazing 

a f t e r  wheat harvest. 

In  t h e  United States, t he  app l i ca t ion  o f  reduced t i l l a g e ,  n o - t i l l ,  

and sod p lan t ing  have permitted us t o  p l an t  gra ln  crops on very 

r o l l l n g  land wi th  a very minimum o f  s o i l  erosion. 

Research on t he  above cu l t u r a l  pract  1 ces w 1 l i perm it Portugal t o  

g rea t l y  expand wheat acreage which i s  so desperately needed and a t  the  

same t lme keep s o i l  losses t o  a minlmum. To me, our s o i l s  are 

def in1 t e l  y one of  our most val uab l e natural resources and It I s  

imperative t h a t  we do a l l we can t o  preserve, and hopef u i l y improve, 

these s o i l s  f o r  present and f u tu re  generations. 

A second aooraach t o  lncreaslng wheat production i n  Portugal would 

be the  l n tens i f  l ca t l on  o f  wheat p rodud lon  i n  t he  present rotations. 

I t  I s  my understandlng t h a t  gra in  y i e l ds  are  considerably less t he  

second consecutlve year o f  wheat i n  t he  ro ta t ion.  No one knows t h e  

reason f o r  t h l s  reduction I n  gra in  y ie ld .  However, It would appear t o  

me t h a t  research concentrated on t h l s  problem would soon l d e n t l f y  t h e  

l i m i t i n g  fac tors  I n  t he  second year o f  production. Disease, Insect 

and sol1 f e r t i l i t y  problems should certainly be investigated. 
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EXPERIMENT TO SlUDY THE INFLUENCE OF STOCKING 

RATE FOR SHEEP ON SOIL FERTILITY 

A graz lng  exper lment was in1 t l a t e d  a t  El  vas and Evora I n  1976 t o  

study s tock ing  r a t e s  o f  sheep graz ing  on Improved pastures. The 

s tock ing  r a t e s  imposed 3, 6, 9, and 12 ewes per hectare. Experimental 

methods and r e s u l t s  have been repor ted  by Casqu i nha. 

These two experlmental s i t e s  prov ide  a r a r e  oppor tun i ty  t o  measure 

t h e  l ncrease I n  so l  l  f e r t l  l l t y  r e s u l t i n g  f rom 6 years o f  graz i ng by 

sheep and 4 s tock lng  r a t e s  along w i t h  supplemental feeding on t h e  

pastures. De ta i l ed  s o l l  ana lys is  were obtained from t h e  experimental 

s l t e s  a t  t h e  beginnlng o f  t h e  experlment. Petersen ( r e p r i n t  f o l l o w s  

t h l s  paper) has repor ted  t h a t  graz ing anlmals genera l l y  do no t  

Increase sol l f e r t l  l i t y  unless considerable supplement i s  fed t o  t h e  

anlmal s. The reason f o r  t h  I s  I s  t h a t  t h e  anlmal excre ta  I s  deposi t e d  

on on l y  a smal l percentage o f  t h e  area and I n  t h e  remal n i  ng p o r t i o n s  

o f  t he  pasture t h e  n u t r  l en ts  a r e  actual 1 y be1 ng dep I  eted. When 

anlmals on pasture a re  supplemented w i t h  hay, sf lage, o r  grafn, 

n u t r l e n t s  a r e  belng added t o  t h e  sol1 I n  d l r e c t  p ropo r t l on  t o  t h e  

supplement belng fed. 

S o i l  samples a r e  t o  be obtalned from a l l  t h e  experlmental pastures 

f o r  analys ls .  Due t o  t h e  la rge  v a r l a b i l l t y  r e s u l t l n g  from t h e  

d l  s t r  l b u t  Ion o f  ani ma l excreta, especl a l  l y a t  low s tock ing  rates,  

c a r e f u l  a t t e n t l o n  must be g lven t o  t h e  s o i l  sampllng technique. I  

would suggest t a k l n g  a la rge  number o f  samples from each pasture and 

samp l ing  t o  on1 y a depth o f  7-1/2 cm r a t h e r  than t h e  normal depth. 

Th l s  w i l l  p rov lde a more s e n s l t l v e  measure o f  changes I n  s o l l  



f e r t l l l t y  a t  t h e  sur face where t h e  g rea tes t  changes a r e  ant lc lpa ted.  

Another s o l l  sampllng problem r e s u l t s  from t h e  f a c t  t h a t  anlmal 

excreta I s  most l l k e l y  t o  be found concentrated I n  t h e  v l c l n l t y  of t h e  

water and feed bunks. Therefore, It may be des l rab le  t o  s t r a t l f y  each 

pasture and sample It I n  t h l r d s  o r  fou r ths  I n  order  t o  g e t  a measure 

o f  any d l f f e r e n c e  I n  sol1 f e r t l l l t y  caused by t h e  l oca t lon  of t h e  

water and feed bunks. Normally anlmals spend a greater  p o r t l o n  o f  

t h e l r  t lme I n  t h e  v l c l n l t y  o f  t h e  water and feed bunks whlch r e s u l t s  

I n  a greater  deposl t l o n  o f  anlmal excreta I n  these areas o f  t h e  

pastures. Obvlously t h l s  e f f e c t  would be expected t o  be much smal ler  

a t  t h e  lowest s tocklng ra te .  

I would suggest t h e  usual sol  l ana lys ls  -- pH, P, and K. A 

laboratory ana lys ts  f o r  N w l l l  be d l f f l c u l t .  The best  method t o  g e t  

an es t lmat lon  of t h e  N s ta tus  o f  t h e  sol  I s  from t h e  var lous  pastures 

may be a greenhouse experlment. Sol1 from each pasture should be 

c o l l e c t e d  from t h e  t o p  7-1/2 cm and used I n  an experlment t o  study t h e  

t o t a l  d ry  mat ter  production and N concentrat lon o f  a grass grown on 

each s o l l .  The r e l a t i v e  q u a n t l t l e s  o f  N removed from t h e  s o l l s  o f  t h e  

var lous  s tock lng  r a t e s  could e a s l l y  be calculated.  

Ryegrass (bllwm), a cool-season grass, and sorghum, a warm-season 

grass, a re  e x c e l l e n t  grasses t o  use f o r  t h l s  purpose because o f  t h e l r  

r a p l d  germlnat lon and vegeta t lve  growth. The cholce o f  specles w l l l  

depend on t h e  season of t h e  year I n  whlch t h e  pot  experlment I s  

conducted. In  fact ,  s lnce t h l s  I s  such a slmple experlment It may be 

advlsable t o  conduct an experlment I n  t h e  spr lng  w l t h  ryegrass and 

agaln I n  t h e  summer w l t h  sorghum. 



The resul ts  of t h i s  study w l l l  provide valuable data t o  a id  soi l  

analysis laboratories In  rnaklng more accurate f e r t l l i z e r  recornmen- 

datlons fo r  pastures in  the future. 
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The Distribution of Excreta by Freely Grazing Cattle and Its. Effect 
on Pasture Fertility: 11. Effect of Returned Excreta on the 

Kesidual Concentration of Some Fertilizer Elements' 
R. G. Petersen, W. W. Woodhouse, Jr., and H. L. Lucas? 

SYNOPSIS 

Data indicate that freely grazing animals distribute 
fcnili ters incficiendy, the degree varying with size of 
the area effecdvely fenilized by each excretion aad wirh 
the rare of loss of each dement  after application. The  
g ra t e s r  b e n d r  from excretal rerum of such elements as 
P aad K appear to be under conditions of high stocking 
rate and long periods. of grazing time. Reliable values 
for such factors as effmive area fenilizer per excretion 
m d  rare of nutrient Iosr a re  needed to estimate the effect 
of grazing animals o n  the fenility starus of a parrure. 

THE value of animal excreta in maintainins soil fertility 
is well known and many studies on the effects of 

mechaniclllp applying the various types to the soil as fer- 
tilizer supplements have been reported. Since around 7 5 5  
of the nitrogen and phosphorus and from 80 to 90% of 
the potassium consumed by grazing cattle normally passes . 
through the animal, the amount of fertilizer elements re- 
turned. in the excreta of cattle grazing productixre pastures 
is considerable. Little work has been reported on the effect 
of the fertilizer so applied upon the fertility of pastures, 
although some work has been done on the overall effect of 
the grazing animal on the pasture sod. (4, 2 )  

' Contribution from the Departments of Agronomy' and Experi- 
mental Statistics, Sor th  Carolina Agr. Exp. Sta., Raleigh, N. C. 
Published with the ipproval of the Director as Paper KO. 715 of 
the Journal Series. The results reported in this paper are pan of 
a thesis submitted bv the senior author in panial fulhllmtnt of the 
requirements for the Ph.D. degree at Sorth Carolina State Colltge, 

.Raleigh. P:esented at the 1954 meetings of the American Sociery 
of Agronomy, St. Paul. Minn. Received Feb. 13, 1956. 
' Formerly Assistant Statistician, Department of Experimental 

Statistics, Nonh Cirolina State College. now Station. Statisticim. 
Oregon Agr. Exp. Sta., Corvallis, Ores.; Professor ot Agronomy, 
D e p u a e n t  of Agronomy; and Proiessor of Statistics. Department 
of Experimental Statistics, North Carolina Stare Coilqe. Raleigh. 
The authors wish to express their appreciation to the American 
Potash Institute for financial assistance during this investigation. 

Bearing more directly on this problem, Sears and his co.workrrr 
in New Zuland (11)  found in one experiment that yields were 
materially increased by excreta returned by grazing sheep. How. , 
ever, in another trial, at another location. (12) excretal rtturc , 
failed to increve total yields although seasonal distribution an; i 
botanical composition were changed. The yield of wheat following i the sod was not affected. Vatkin, in Great Britain. (15) ia J : 
similar trial, found increased g rowh  from returned excreta xhrrr 
liberal niuogen fertilization was practiced, but failed to sho:,. an! I 
material benefit from excreu where nitrogen fenilizer wac omit:d. 1 
The effect of the excreta returned by grazing catrle has apparently 1 

.not been examined. 1 
The study reported in this and the preceding pap& (S) w u  ' 

designed to provide quantitative information on the disiributioc , 
of the fertilizer elemmts by grazing canle and to predict the pros , 
able effm of this return u w n  the fertility status of :he pLrt1.r. 
In order to characterize quantitativeiy the rffect of anv soil mtna. 
mmt  upon residual fertilit)., one must know the quantity of thc 
amendment applied, its chemical composition, and the rare J: 

which the applied elements are dissipated from the root zone. 1: 
is also necessary to characterize the manner of application ( s t  r t c  
amendment in both space and time. 

The literature dealing with barnyard manure as a soil mdend. 
ment indicates that mature cattle produce an average oi 56 pound5 
of feces and 20 pounds of urine per animal daily ( 10. >. 1. ' 1 .  
The chemical composition of fresh excreta may v i r y  with the ic1z. 
position of the iced and wi:h the age. condition. and size of :k: 
animal ( 10. 5). On the a\.erage. however. fresh cattle feces ton. , 
fain 0.38% N. 0.18% P a b  and 0.22% LO. while fresh can;: 
urine contains approximately 1.10% N, 0.015 p-41 and 1.i35 
Lo. 

In the preceding paper (8)  it was estimated that cattle pr~$i:;: 
an average of 12 deiecations and 8 urinations per animal b.111'. 
and that each defecation covers an area of 1 square foot uh::c 
each urination covers an area of 3 square fm. With these ?:;; 
mates and with the preceding estimates o i  quantity and chen&J. 
composition the rates of application per c.ucrt:ion oi the n:'..: 
fertilizer elements may be computed. iste table 1 ) .  

The manner in which excreta are distributed. in spacc rnd , : j : y z -  
by freely grazing cattle n .3~  described in the first plpcr 01 !-:' 

series ( 8 ) .  The empirical excretal frequency disrributlon dc:jic' 
therein will be used in the present paper to dtscribc the 3FCi1;" 
tion of fertilizer elements in the excreta of grazing cattle. 

The relationship bemeen residual concenuation in the rout 2"": 

and time after application of fertilizer elements his receic:d :k 
anention of sesaersl investigators. Salter and Green (9). '" 
ample. found that the loss per unit time oi nitrogen and n:r371' 
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PETERSEN ET AL.: EFFECT O N  P A S X R E  FERTILIII Y OF EXCRETA BY FREELY GRAZING ~LYILMALS 445  

Table 1.-Rare of application (pounds pu a a c  per u u c t i o n  
on the a r a  covered) of rhe major fenilizer elements in 

 he individual excreta of grazing cattle. 

1 Type of excretion 
Element 1 Feces Urine 

c u h n  is proponional to the concentration of these elements in 
the root zone of the soil. Data presented by Krantz et al. (6)  indi- 
tare a similar ratio between nitrogen loss and nitrogen concentn- 
oon. Although no & r m  evidence is available, there are indications 
[hat rhe instantaneous loss of potassium from the root zone is also 

to concentration ( 14).  It would appear, therefore, 
, that the assumption of an exponential relationship between residual 
I fertilizer concentration m d  rime after application may be adquate  
for purposes of this inrestigation. 

EXPERI3f EANT,4L PROCEDURE 

Estimates were computed for the proponions of the pasture 
apcred to be at  various leveb of m i d u d  nitrogen and potash 
fertility as a result of a& return. This required joint.consid- 

. mtion o t  the rate of application per excretion of nitrogen and . 
potash. the quantitative characteristics of the time-space distribu- 

' dm of a c r e u  by freely grazing cattle, and a function describing 
I che rate of loss of applied nitrogen and potash from the root zone 
i of the soil. 

To compute these estimates. it was necessary to make vvkral 
[n usumptions. It was assumed, 6 r s ~  that the m t a  of application of 
Y the fertilizer eleme?lts in the indiyidual excreta are those given in 

, uble 1. T o  d w r i b e  the application of the excreta by the grazing 
a l e  it was assumed that each animal produces a defecation. cov- 
m n p  an area of 1 s q w e  foot  every 2 hours, and a urination. 

b covering m area of 3 squue f* every 3 houn. It was also 
asurned that the change in the propohon of the pasture covered 

, b ,0. I, 2, . . . excretions with increasing length of grazing 
i ?nod may be d e s u i k d  by the empirical excretal frequency dis- 
I hbution derived in a previous paper (8). The grazing intensity $ ' pa d e n  to be one cow per acre from April 1 to Nov. 1. with 

'C grazing occurring during the winter period h e e n  Nov. 1 I md April I .  
' The residual concentration. Ct, of a fertilizer element in the 

m t  zone of the soil beneath an excretion at any time. t. was 
obtained from the relationship 

cI = C e-kf l - t )  r 11 

a.hich,C. is the quantity of the element initially applied in the 
~aeo 'on.  k is a constant proportional to the rate of loss of the 
element from the root zone of the soil, T is the time at which 
Ihe escretion was deposited. and e is the base of the natural 
logarithm. 

T h e  "Steady State" 

Theoretically, if the rare of loss of a given nutrient from the 
:wt zone is proportional to its concentration. the residual fertility 
of the soil underneath an excretion is affected for u, i dn i t e  period 
of time following deposition. Actually, however, a point is reached, 

or later. at which the concentration of each element beneath 
lo acretion will have become so low as to have no funher prac- 
k l  significurce. C:ilizing this fa& the concept of a "steady state" - 

4 adopted in this study to obviate the ntcessity of considering 
' xuently long and mtaningless periods of time and insignificant 

Fn~ctntrations of nutrients. For the purpose of this. study a 
study state" with r a m  to a given element is said to exist when 

concentration of that element in the root zone of the soil 
,da the fint exaction deposited in the pasture falls be1ow.r 
l=d which can be expected to effectively contribute to the fer- 
J!IV of the pasture. This condition is called a "steady state" since 
"Ier this point is reached, for each new ercretion deposited in the 
w u r e  there will be an old excmion b m a t h  which the fertilizer 

concentration has become negligible. Consequently, although the 
deposition of new excreta continues, the number of efi-ectivc 
excreu becomes constant. In other words an quilibriurn condition 
for that element with respect to residual fertiliy produced by 
excretal return will have been reached and will be mainuined as 
long as stoclung rate and excretal return remain constant. 

In this paper, a "steady state" for nitrogen is assumed to have 
been reached when the residual concentration beneath the first 
excretion has reached 10 pounds per acre and for potassium whea 
the concentration of this element falls to 20 pounds per acre. 

Loss Rates of Nutrients Applied in Excreta 

Data presented by Krantz et al. (6) indicate that in Indiana 
applied nitrogen is lost from the root zone through leadring, 
absorption by planrs, volatilization, etc., at the rate of about 40% 
per month. At this loss rate, the soil under a urine spot receiving 
nitrogen at the rate of 400 pounds per acre would still. contain 
over 60 pounds of nitrogen per acre at the end of the b i rd  month. 
Obse~a t ions  of numerous pasture experiments in K o n h  Carolina 
l e d  to the conclusion that under the soil and climatic conditiotis 
in th s  area, the loss rate is probably at least 40% per month. 
Even with rare; of nitrogm of this order, single applications of 
soluble nitrogen do nor appear to be efimive beyond about 3 
months. Sears (13) also. states that urine spots in Xew Zealand 
pasture are evident for periods of only 2 ro 3 monrhs. 

There appears ro he little in the literature that would suggest 
m y  specific figure for the loss rate of potash. Consequently. tbc 
rate used was arrived at through ?he consideration of the general 
knowledge available on the behavior of this element together with 
data cn rate of K r-mcval and duration of response to applied 
K from several pasture experiments in North Carolina. These sem 
to indicate that around 10% p a  month is a realistic assumptioo 
for the loss of potash in this area. 

RESULTS 

Expected P ro  onions  of a Pasture a t  Various Levels of 
Resi 1 ual N and K Fertility as a Result 

of Excretal Return 

Using the "steady state" concept, the above assumptions 
as to loss rate, and the assumptions previously given for 
stocking rate, excretal 'return, etc., the proportions of a 
pasture expected to contain in excess of various levels of 
residual nitrogen and potash as a result of excretal return 
have been computed. These are presented in table 2. 

I t  is important to remember that the fertilizer concen- -- 
trations given in table 2 represent only that fertiIizer added 
as excreta. They do not include fertilizer elements already 
present in the soil at the time grazing began, supplemental 
tertilizer applications, or N fixed by legume. I t  should 
also be noted that table 2 includes values for the end of the 
grazing season, the beginning of the next grazing season. 
and the average areas in excess o i  the indicated fertility 
level. Since gaz ing  is assumed to have been discontinued 
from No\.. 1 to April 1, no excreta are added during the 
winter while the loss of fertilizer elements may continue 
through the winter.= Thus the relative area at a given level 
of fertilit). will fluctuate from a maximum at the time the 
cattle are removed in the fall to a minimum at the time 
they are replaced in the spring. The average represents a 
value midway between these extremes. 

It is appa;ent that, under the assumptions made in this 
study, eicreta returned by the grazing animcll are very 
ineffective in supplying nitrogen to the pasture as a whole. 
The "steady state" for this element is reached in such a 

'It was assumed. for simplicity and for lack of adquate  data 
on this point. that the loss rate is the same in winter as in summer. 
Admittedly this may be incorrect. However. changing this to a 
rate of 5 %  in winter. for example. does not cause a major change 
in the end-mult. 
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Table  2.-"Study state"* proport ions of  a pasture (?c of  toral a r a )  u c p m e d  t o  be in  e x c a s  of various levels of N and K,o 

f m i l i r y  a s  a result of ucrcul return. 
1 

Fertility level 
(Lbs. per acre] 

g 10 ---.------.--._-.------.---- 15.93 
0 - -  - -  - -  - -  14.43 

h 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 11-57 
g 6 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
z 80--------------.------------- 
2 loo-- - - - - - - - - - - - - . - - - . . - - . - . . - .  
2 125 - 
2 I50 .- . .---.--------------.----- 
2 173 --------------- . ------------  

2 200- . . . . . . . . . . . . . . . . . . . . . . . . .  - -  
g 2.50 ..---.....--....----------.- 
2 300 - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
2 3 5 0 - - - - - - - - - - - . - - - - - - - - - - - - - - - -  
2 4 0 0 - - - - - - - - - - - - - - - - - - - - - . - . - - - .  
g 4.50 -------.--.-....------------ 

o o i  - 
' Time rrquired to reach "s~eady stale" is 8.5 month* fer S and 30 mnnths for p o w i u m .  I 

i 
! 

t 
T a b l e  3.-The relation of c h a o g a  in stocking rate to changes by Sears (11) and a number of others that excretal return. i 

in p r o p o n i o n  of  pasture area affected a t  "steady stare." under some conditions, may have a profound effect upon ! 
such things as natural reseeding, botanical composition ~ n d  i 

I 
kea above pounds grazing habit which may in turn materially affect produc- ! 

NO.  of mature animals per acre I residual K :O per acre tivity. Thus, the grazing animal may aflect the productirin 
I f r o m  excretal return 5. of the pasture either favorably or adversely without having : q 

1/3----------.-.----------------- 1 l2.87Fr made any direct change in the.fertility status of the purure 
I - - - . . - - - - - - - - . - - - - - . - - - - - - - - - - - -  3 3 . i ~ ~ ~  as a whole. 
3 - - - - - - - - . . - - - - - . - . - - - - - - - - - - - - - -  I 
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DISCUSSION 

, T 
Stocking Rate i a 

short time, 8.5 months, that a maximum of only about 
? 16% of the pasture can be expected to be affected to any 
b significant degree at ary one time. Even with tassium, 

which is lost much more slowly, a maximum of a E u t  37:; 
S of the arm can be expected to be at 3 residual level of 20 

pounds of G O  per acre. or above, at the "steady state". 
1.e.. liter 30 or mort months of gruing. 

9 It should be emphasized at this point that: 
U 
3 (a)  The results of this study apply directly only to areas 

where these assumptions hold, i.e., for cattle on pasnua  in 
soil and climatic arms similar to those in the humid as tern  
United States. 

(b) The same procedure could be used for any rype 
animal, in any soil and climatic region, provided that suit- 
able information is available regarding the amount, com- 
position, and distribution pattern of excreta and concern- 
in s  such thinss as effective area covered per excretion and 
loss rates.' 

(c)  This procedure was designed to study the effect of 
excreral return upon iertility status. It has been pointed out 

'One  of the hypothetical distributions studied in the prt\.ious 
ps?er might be used insttad of the empirical distribution. T h ~ s  is 
because the several distributions tend to g i r t  the same results as 
:he time r q u i r e d  to resch "steady state" decreases. In some vial  
computations, the "non-over lap" function gave essentially the 
same results as did the empirical distribution for nitrogen but not 
for potassium. T h e  Poisson distribution. howrrer. gave essentially 
the same results as the empirical disuibution for both nitrogen 
snd potassium. 

A major factor in determining the fraction of the pasrurr S 
irca that will be affected by excretal return is the meln ' 2 
excretal densiv reached at the "steady state" point. Thrs in  j 
tum :s largely determ~ned by the rate >f stocking. / 8 

The point in time r uired to reach a "steady state" for 1 
a given element is f i r 2  by the loss rate ior that elrmm~. , 
but the mean excretal density can vary widely dependin: I 
upon the number o i  animals grazing the puiure ?u:::- I 
that eriod. Some idea of the effect of rarylng th~s  ilcL: 
may & obtained from examining figure 1 ;  that is, doubi!ng 
the grazing intensity would have essentially the same effra 
as halrinz the loss rate. A specific example is shown In 
table 3. 

FIG. 1.-"Steady state.' proportion of pasture expected to b: :", 
t x c a s  of various levels o i  residual L O  fertility assumrnc, ''::'I 
ous rates of loss ( 5  per month) of I60 from root zone or '*"..i 
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Thus from the standpoint of the pashue as a whole, a 
very low stocking rate a-ill essentially prohibit excretal 
rerurn from having any material effect upon the residual 
iertility of  the pasture. On the other hand, where the pro- 
ductivity of the sod would afford a very high carrying 
q ~ c i t ) . ,  excre:al return could, in time, have an important 
e 5 e ~  upon pulure fertility. This is in agreement with the 
inding of Watkin (15) that with heat.)- N fertilization 
2nd. in turn. a heat-). stocking rate, fecal return appeared 
10 increase productivity, while with no N fertilization and 
a loarer stocking rate fecal return was ineffective. 

Loss Rate 

Since the time required to reach a "steady state" for any 
riven element 1s determined bs the loss rate for that ele- 
ment, this value h u  considerable significance. In order to 
shornr the effect of changing this assumption, the residual 
potassium levels to be expmed using three loss rates have 
been computed and are presented in figure 1. All other : ssumptions are as previously stated. 

As might be especred. cutting the loss race in half (from 
!o ro 5 5 )  materially improves the expected fertilizer 
esciency of the element returned in the excreta, with a 

j major change coming from the increased proportion of the 
yea having moderate to low lmlels of residual fertility. In 

5 run, doubling the assumed loss rare (from 10% to 20%) 

2: ; sharply decreases the expected dhciency by decreasing the 
u area of .pasture under which the residual fertility is affected. ' Obviously if the !oss rate on potassium or any other fer- < 
? i tilizer element can be assumed to be 3% per month, or 
f-- 
b even less, the picture in regard to excretal return by the 

gazing animal as a factor in maintaining pasture fertility 
Q , becomes more optimistic. Examination of the limlted evi- 

1 dence at hand has led the writers to conclude that for the 
i conditions existing in North Carolina it would be unreal- 
1 istic to assume a rate much lower than 10% for potassium 

or 40% for nitrogen. This probably will not hold for other 
ull and climatic regions, and this factor is certainly one i that should be taken into account in considering the appli- 

I cldons of this study to conditions in other areas. 
1 
I Effective Area per Excretion 

The area actually covered by m average excretion can be I determined with a fair degree of accuracy. The figures used 
i here a u  believed to be quite adequate for this f urpOse- However, it is recognized that the area effectively ertilized 

by a single excretion is likely to be larger than that actually 
covered, particularly with certain types of sods. The exten- 

i slon of roots, rhizomes. or stolons from plants external to 
the excreta-covered area into that zone would have the 
effect of increasing the area fertilized by a given excretion. 

I Also any l~teral  movement of fertilizer in the soil would 
have the same effect. This would. a the same time, reduce 

I the concentration of fertilizer under the area affected by 
! nch excretion. An estimate of the effect of increasing the 
m triective area per excretion may be obtained from figure 2. 

Tnc distribution of residual K.0 is shown, for the effective ! ucu of 1 and 3 square fm for feces and urine, mpec- 
tlvely, and for areas 3 times as luge, using a 3% loss rate. 

It is evident that such a three-fold increase in effective 
arm per excretion does change the expmed efficiency of 
the excreta in fertilizing the pasture u a whole. The pro- 

: poraon of the area that remains unaffected at the "steady 
i 

Fs. I.-"ready state" proportion o f  pasture expected to be in 
excess o f  various levds o t  residual KLG fxr:ility assuc-ing di i -  
frrent areas covered by individuai excretions. 

state" is decreased materially and at the same time the rela- 
tive area at wastefully high levels of fertility is also de- 
creased. The net result would appear to be a very substan- 
tial overall increase in the esciency of the excretal material 
as a pasture fertilizer. 

Unfortunately, the evidence in support of assuming the 
effective area to be as much as 3 times that of the area 
covered is not very strong. Obseneations made in connec- 
tion with this study suggest that. in this region, the effec- 
tive area is much nearer to the 1 and 3 square feet actually 
covered by feces and urine than the 3 and 9 feet assumed 
for this example. 

Sears (12) and others feel that earthworms are a niajor 
factor in increasing the effective area per excretion. NO 
measurements of this kind were made in connection with 
this study but continued observations led the authors to 
conclude that earthworm activity in most pastures in this 
region is so limited as to be of doubtful significance in this -- 
respect. It is recognized that, under soil and climatic con- 

.. 

ditions which are conducive to a large earthworm popula- 
tion, these might conceivably effect a material improvement 
in the distribution of fertilizers deposited in excreta. 

Implications 

On the basls of this study it appears that the grazing 
animal is much less effective in maintaining the fetiliry 
status of the average.pasture, especially durini  the first few 
yean of grazing, than might be hoped for and perhaps less 
than hls often been assumed. On the other hand, with 
pastures of high carrying capacity after grazing has con- 
tinued for some time, the excretal return of such elements 
as P and K, which are not too rapidly lost from the root 
zone. may provide a substantial contribution to the total 
fertility of the plsture. A disconcerting thought in this 
regard is that it appears to be inevitable that in order to 
take advantage of this contribution, it will be necessary to 
accept a less than maximum yield from a considerable part 
of the pasture. For example, if a certain pasture field is 
known to require the addition of 100 pounds of K O  per 
year to maintain optimum produnion, it can be c;llculated . 



under the assumptions used here that the average level of 
added K:O during the 7-month growing season is around 
60 pounds per acre. Thus adding 100 pounds of KO once 
a year is roughly equivalent to adding, at frequent intervals, 
an amount just sufficient to maintain the level of added 
K,O at about 60 pounds per acre. Table 2 indicates that 
excretal return maintains about 25% of the area at this 
level or above. Therefore, where no fertilizer potash is 
added, 7 5 5  of the pasture area will be below the optimum 
level and about 66Yc at a zero applied (below 20 pounds) 
potvh level. If, on the other hand, one chose to supple- 
ment excretal return by applying potash, something'over 
257~ of the area would be over-fertilized and if the sppli- 
cation were less than 100 pounds, at least 63% of the area 
would still be underfertilized. 

It does appear that the best possibility of cashing in on 
the fertility value of excreta returned by the grazing animal 
is on very high producing pastures. Thm, if the sod could 
be composed of plants with a reduced tendency toward 
"luxury consumption" of fertilizer elements, and if natural 
rainfall or irrigation ractices could be such as to minimize P le~ching losses. thus urther lowering the loss rate, the situ- 
ation, envisioned by some, might be reached where a con- 
siderable pr t ion of the fertilizer constituents applied to a 
pasture would function in a partially "closed cycle", being 
used over and over again. This situation may well exist on 
pastures in some regions now, but evidently not in the 
southestern U.S.A. 

In view of this maldistribution of fertilizer by grazing 
cartle some of the attention that h a  been devoted to 
m ~ h a n l c a l  scattering of feces spots is understandable from 
a fertility standpoint. Unfortunately, this operation, to be 
effective, would hare to be performed at rather f rquent  
intervals (every few days or prior to rains or irrigulon) 
and could only be partially effective in the case of nitrogen 
and potassium since about 5 5 5  of the former and 70% of 
the 13tter are contained in the urine. With most of the 
phosphorus being in the feces, f rquent  breaking up of 
mannre spots might conceivably imprcve the distribution of 
t h ~ s  element. Of course, this prxticr has other possible 
advantages not direcrly dependent upon fertility sntus of 
the pasture as a whole. 

The findings in this study would suggest that some of 
the advantage of alternating pastures with crops, sometimes 
referred to as "ley farming", may involve a redistribution, 
thrrjugh plowing and cultivating, of nutrients applied by 
the grazing animal. This would, in essence, increase the 
effective area covered per excretion. 

This study also tends to substantiate the belief, generally 
held in many heavily populated areas of the world, that 
soiiing, together with c~reful  conservation of the excretal 
mareri3l. is a far more eficient method of handling green 
forage than is grazing. That is, there is less waste of the 
forage grown and much less waste of the fertility passing 
through the animal, when :he pasture is cut and fed to the 
animal and the excreta returned to the soil mechlnically, 
than where the whole process is left up to the animal. 
Naturally. the eficienq of utilization of the fertilizer 
nutrients not retained by the animal is very much depend- 
ent upon the methods used to conserve and rmun  them to 
the soil. It would appear to merit consideration in any 
region where fertilizers are very deficient or excessively 

CONCLUSIONS A I W '  SUiMMARY 

The purpose of this study was to evaluate the efftc: 
excretal return by the freely grazing animal u on the ftr. 
tility status of the pasture, utilizing data an procedurej B 
developed-in the preceding paper. The conclusions reached 
are as follows: 

It is evident from this study that freely grazing CJ::~, 

are inefficient distributors o f  fertilizers, applying wasteiullv 
high rates on relatively small areas. The degree of :h& 
inefficiency does vary with the size of the area e f i e ~ t ~ t . ~ ~ ~  
fertilized by each excretion and with the rate of loss 
each element after it is applied :O the soil. Howeva. 15 

long as the assumptions as to the proper values for these 
two factors are kept within a reasonable range, the above 
gene131 conclusion app-rs to hold. 

At high stocking rates, where grazing continues loflF 
enough, and where an element (e.g., phosphorus) is iajr 
slowly enough, it would appear that mainten?nce fertilia. 
tion with that element might be adjusted downward, after 
grazing has continued for several seasons, to allow for :hlr 
added by the grazing animal. This point seems to meri; 
further study. 

At normal stocking rates, a mature cow per arre or 
less, and with elements that are rapidly dissipated, such ?, 
nitrogen, almost identical fertilization for a given level of 
growth would appear to be required whether the sod is 
grazed or mowed. 

For nutrients, such as potassium, that ;re intermedi~te 
as far as rate of loss is concerned, any allowance for t n ~ t  
returned under grazing should certainly be postponed until 
grazing has continued for several seasons. Whether, or ro 
what extent, adjustments should th:n be made in maintt- 
nance application of this element should be determined by 
what the optimum level of production is believed to k 
and with further clarification of the loss rate for this ele- 
ment under the particular soil and climuic conditions pre- 

- vailing. 
The procedure described in this paper is believed :a 

offer a m a n s  of pointing up the factors which determine 
the effect of the grazing animal on pasture fertility. Where 
reliable ~ l u e s  are arailble for such factors as efitaive 
area fertilized per excretion, and rate of loss of a particutl: 
nutrient, this method can be used to estimate: the effect or 
the grazing animal on the fertility starus of a given Future 
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APPENDIX 

Mineral Analyses o f  P l an t  Samples 

Samples 1 A  through 24C -- Corn P lan t s  from D r .  Armando M .  F e r r e i r a ,  
IUTAD, Vi la  Real 

Samples 1 through 823 - -  Forage Crops from D r .  Nuno Moreira,  
IUTAD, Vila  Real 



WHOLE CORN PLANT SAMPLES 
Provided by 

Armando M. Ferrei  r a  
IUTAD -- V i l a  Real 

4 Repl ications 
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------------------ N O T E  V A L U E S  N O T E D  B Y  I A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N 1  P C A MG M N  F E C U Z N B N A  A L  B A 
M I N I M U M  0 .05% 0 . 0 8 X  0 .04% I O P P M  25PP 5 P P M  1 O P P M  5 P P M  0 . 0 1  X 3 0 P P M  5 P P H  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 . 0 0 %  5 O O P P M  5 0 0 P P  100 P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D l  A N A  Q 7 H O 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 1 4 / 8 3  

ACCOUNT 061 R H Y K E R O  D R  C  L - PURDUE CUSTOMER A  M  F E R R E l R A  S A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L  I O N - - -  P P M  P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 1 - 0 6  
NUMBER X  N  X P XK XCA XMG MN F E  C  U Z N  X  S  B  XNA A L  B  A  W T  L U G -  I N  0 1 / 1 8 / 8 J  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0.16 0.89 0 . 3 0  0 .12  4 9  1 4 7  6 58 0.00 6 0.00 118 4 3  1 .OO 

------------------ N O T E  V A L U E S  N O T E 0  B Y  ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANOARO ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C  U  Z N  B N  A  A L  B A  
M I N I M U M  0 . 0 5 X  0 - 0 0 %  0.04% I O P P M  2 S P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  S P P M  
MAXIMUM 1 .00% 4.OOX 2.00% SOOPPM 5 0 0 P P  100 P P M  l O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  1OOPPM 

I MC AGRONOMIC S E R V I C E S  L A n O R A  I U R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 
/ 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/14/83 

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R R E I R A  6 A  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PP M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1 - 0 7  
NUMRER X N  % P XK XC A  XMC M N  F E  C  U Z N  XS B XNA A L  B A  W T  L O G -  1  N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- O I / 1 8 / 8 3  ------- C O M P L E T E D  0 2 /  1 4 / 8 3  

0.00 0.19 1  . I 4  0.29 0 . 1 4  6 0 99 7 7 8  0.00 7 0.00 9 6 4 1  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E O .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M  G M N  F E C  U  Z N B N  A  A  L B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0 . 0 4 %  I O P P M  2 S P P  5 P P M  l O P P M  S P P M  O . O l X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2.00% SOOPPM S O O P P  100 P P M  I O O P P M  l O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A R O R A T U R Y  
T E R R E  I i A U T E  I 1 N D l  A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
i T-. 

-._I 

L.3 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 1 4 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S r O M E R  A M  F L R H E I R A  7 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  PPM P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 1 - 0 8  
NUMBER X N  X  P XK XCA %MG MN FE C U  Z N  X  S  B  %NA A L  B  A  WT L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----a ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T k D  0 2 / 1 4 / 8 3  

0 . 0 0  0 . 1 5  0 . 8 1  0 . 3 4  0 . 1 3  5 6  1 3 2  6 59 0 . 0 0  6 0 . 0 0  1 0 1  3e 1  .OO 

------------------ N O T E  V A L U E S  NOTED B Y  O A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  STANDARD ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG MN F E  C U  Z N  8 N  A  A L  B  A  
M I N I M U M  0 .05% 0 . 0 8 %  0.04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 .01% 3 0 P P M  SPPM 
M A X I M U M  1 .00% 4 . 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  l O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A E U R A T O R Y  
TERRE H A U T E .  I NO1 ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 2 / 1 4 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R R E I R A  8 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 1 - I 0  
NUMBER X  N  X P  XK XCA XMG M N  F E  C  U Z N  X  S  B X N  A  A L  0 A W 1 L O G -  I N ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0 . 1 6  0.96 0.28 0.15 62 1 0 2  7  58 0.00 6 0.00 100 33 1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I O E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  . ................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  C R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U Z N  B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1  X  3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4 .00% 2 .00% 5 O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P H  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E H V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 I 3 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

.%--> 

Y-J 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 1 4 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C L - P U H D U E  CUSTOMEH A  M F E R H E I R A  9 A  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  0 3 - 5 0 7 1 - 1 1  
NUMBER % N X P XK XCA XMG MN F E  C U  Z N  X S  B XNA A L  B  A  Y T L O G -  I I.( 0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----a ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0.18 1.07 0 . 3 4  0 . 1 5  6 2  6 7 8 7 5  0.00 8 0.00 83 4 *  1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  $ ARE O U T S I D E  T H E  ACCU?ACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  .................... 
ACCURACY L l M l T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U Z N B N A A L  B A  
M I N I M U M  O.05X 0 . 0 0 X  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  O.OIX  3 0 P P M  S P P M  
M A X I M U M  1 - 0 0 %  4 . 0 0 %  2.OOX SOOPPM 500PP 100 P P M  l O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A U U R A T O R Y  
T E R R E  H A U T E .  I N D I  A N 4  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  LO 
0 2 / 1 4 / 8 3  

A C C O U N T  061 R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  A M F E R H E  I R A  I O A  
___-______-_---^------------------------------------------------------------------------------------------------------------------- 

S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1 - 1 2  
N U M B E R  X N X P  X K  X C A  XMG M N F E  C U Z N  X S B XNA A L  B A W T L O G -  I N  0 1 / 1 8 / 8 3  ------- _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _ _  __-- _ _ _ _  _ _ _ _  _ _ _ _  ___-  _ _ _  _ _ _ _ _  _ _ _ _  ___- _ _ _ _  C O M P L E T E D  0 2 / 1 4 / R 3  

0.00 0 . 1 7  0.86 0 3 6  0.15 6 3 5 7  6 7 2  0.00 8 0.00 6 9 5 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R h C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A M G M N  F E  C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2 . 0 0 %  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A [ % O R A l U R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATlON 

\r 
2G- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R r  P A G E  I I 
0 2 / 1 4 / 8 3  

A C C O U N r  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R R E  I R A  I 1 A  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1  - 1 3  
NUMBER XN x P XK X C A  XMG MN FE c u z N xs B XNA AL B A w r LOG- IN ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- o l / I e / e J  ------- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0 . 1 5  0.86 0.31 0.17 5 0  5 6 7 63 0.00 6 0.00 7 3 41 1 . 0 0  

------------------ N D T E  V A L U E S  N D T E D  B Y  O A R E  D U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I  W I T S  F D R  T I I E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G M N FE C U  Z N €3 N A  A L  €3 A  
M I N I M U M  O.OSX 0 - 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 X  4 . 0 0 %  2 .00% S O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  O.5OX S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E  I N O 1  AlJA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
02/ 1 4 / 8 3  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R R E I R A  l 2 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1 - 1 4  
NUMBER X N  X P  XK XC A  XMG N  F E  C U  Z N  X S  B  X  NA A  L B A  U T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 /  1 4 / 8 3  

0.00 0 .14  1.08 0.29 0.16 5 7  6 9 5 4.3 0.00 6 0.00 8 0 33 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  + ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

ELEMENT P c A n G M N FE c u ZN B NA A L B A 
M I N l M U M  0 .05X 0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 X  3 O P P M  5 P P M  
n A x l n u n  I .OOX 4 . 0 0 ~  2 . 0 0 ~  ~ O O P P M  SOOPP 1 0 0  PPM IOOPPM IOOPPM 0 .50% 5 0 0 ~ ~ ~  ~ O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A O O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

ikw->i 
7 ... 
s- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  1 3  
02/  1 4 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F L R H E I R A  1 3 A  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1 - 1 5  
N U M B E R  X  N X P  X K  X C A  XMG MN F E C U  Z N  X S  B  XNA A L  B  A  W T  L U G -  I N  ------- 0 1 / 1 8 / 8 3  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0015 0 . 7 9  0.29 0.14 3 5  7  9 6 4 3  0.00 5 0.00 105 33 1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  = A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

EL E M €  N T  P C  A  M G  M N  F E  C  U Z N  E) N A  A L  B  A 
MINIMUM 0 0 0 5 %  0 . 0 8 %  0.04% IOPPM ~ S P P  5 P P M  I O P P M  5 P P Y  0 . 0 1 X  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 X  4 . 0 0 %  2.00% S O O P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  47808 

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

--:\ 'L., - 
..rCO 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 2 / 1 4 / 8 3  

ACCOUNT 061 R H Y K E R D  O R  C  L - P l l R D U E  C U S T O M E H  A  M  F E R R E  I R A  1 4 A  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A H  I D  8 3 - 5 0 7 1 - 1 6  
N U M B E R  X  N X P  XK XCA XMG M  N F E  C U Z N  X S  A XNA A L  8 A  W  T  L O G -  I N  0 1 / 1 8 / 8 3  ------- __-- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0 . 1 8  0.79 0 3  0.1'5 53 86 8 66 0 . 0 0  6 0.00 1 4 8  43 1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N f  P C A  MG M  N FE C  U Z N  B N A  A L  f3 A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 X  I O P P M  2 S P P  5 P P M  l O P P M  5 P P M  0 . 0 1  X 3 0 P P M  S P P M  
M A X I M U M  I .OOX 4 .00% 2 . 0 0 %  SOOPPM 5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C k S  L A R O R A T L I H Y  
r E R R E  t1AUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  1 5  
0 2 /  1 4 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R H E I R A  1 5 A  . ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  H I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A R  I D  8 3 - 5 0 7 1 - 1 8  
N U M B E R  X  N X P  X K  XC A  XMG MN FE C U  L N % S  B  X N A  A L  B A  W T  L O G -  I N  O l / l 8 / B 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E l E D  0 2 / 1 4 / 8 3  

0.00 0.14 0.88 0.43 0 . 1 9  6 0  1 1 3  7 59 0.00 7 0.00 I S 1  5 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U a A C Y  L I M I T S  F D R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

ELEMENT P c A MG MN FE c u z N e NA A L B A 
MINIMUM 0.05% 0 0 0 8 %  0 .04% IOPPM 2 5 ~ ~  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2.00% S O O P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E H V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



1MC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  16 
021 1 4 / 8 3  

ACCOUNT 0 6 1  R H Y K E R O  D R  C L - P U R D U E  C U S I O M E R  A  M F E R R E  I R A  1 6 A  --_-_-___-------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  LAB 1 0  8 3 - 5 0 7 1 - 1 9  
NUMBER XN x P XK xc A x MG n N FE cu ZN xs B XNA AL B A w T L O G - I N  ---- ---- -_-- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E I  ED 0 2 / 1 4 / f 3 3  

0.00 0.14 0.83 0.30 0 0 1 4  4  7 7 3 S  4 3  0.00 5 0.00 I 1 6  33 1  .OO 

-------------me--- N O T E  V A L U E S  N O T E 0  B Y  * ARE O U T S I D E  f H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N O I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  ONE GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M N  F E  C U  Z N  8 N  A  A L  B A  
M I N I M U M  O.OSX O.OBX 0.04% I O P P M  2 5 P P  S  P P M  1 0 P P M  5 P P M  O . O l X  3 O P P M  5 P P M  
M A X I M U M  1.OOX 4 .00% 2 .00% 5OOPPM SOOPP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A O U R A T O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS 5 CHEMICAL CORPORATION 
(7--.- 
~1 
< , -. 
(-.I 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 2 / 1 4 / 8 3  

PAGE I 7  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R R E I R A  1 7 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1 - 2 0  
NUMBER X N  X P  XK XC A  XMC MN F E  C  U Z N  X  S  B  XNA A L  B A  WT L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0.19 1 . 0 9  0 . 4 0  0.18 63 8 6 8 78 0.00 1 0  0 . 0 0  1 4 9  6 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  ONE GRAM S A M P L E  ARE AS F O L L O W S  

ELEMENT P  C  A MC MN F E C  U  Z N  B N A  A L  B  A  
MINIMUM 0 . 0 5 ~  0.08% 0.04% IOPPM 2 5 ~ ~  5 PPM ~ O P P M  SPPM 0 .01% ~ O P P M  SPPM 
MAXIMUM I .OOX 4.00% 2.00% ~ O O P P M  SOOPP 1 0 0  PPM 1 o o P P n  l ooppn  0.50% SOOPPM IOOPPM 

I MC AGHONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  l N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 1 4 / 8 3  

ACCOUNT 0 6 1  RHYKERD OR C  L - PURDUE CUSTOMER A  M F t R H E  I R A  1 8 A  ................................................................................................................................... 
S A M P L E  - - P A R r S  P E R  M I L L I O N - - -  PPM P P M  PPM SAMPLE L A B  1 0  8 3 - 5 0 7 1 - 2 1  
NUMBER X N  X P  XU XCA XMG MN F E  C  U  Z N  XS B XN4 A L  B  A  W T  L O G -  I N  ---- ---- ---- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0  1 / 1 8 / 8 3  ------- COMPLETED 0 2 / 1 4 / 8 3  

0 . 0 0  0.16 0 . 7 7  0 . 3 6  , 0.19 65 7  1 7  68 0 . 0 0  7 0.00 1 1 9  4:: 1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  9 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  WEIGHT I N D I C A T E D .  .................... 
ACCURACY L l M l l S  F O R  THE STANDARD O N E  GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N 1  P C A  M  G  MN F E  C  U  Z N B N A  A L  B A  
M I N I M U M  0 0 0 5 X  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  5 P P M  
MAXIMUM 1 - 0 0 %  4 . 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  I00  PPM IOOPPM I O O P P M  0 . 5 0 X  SOOPPM LOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A B O R A I O R Y  
TERRE HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  5 C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 2 / 1 4 / 8 3  

P A G E  1 9  

ACCOUNT 0 6 1  R H Y K E R D  OR C  L - P U R D U E  CUSTOMER A  M F E R R E  I R A  1 9 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I 0  8 3 - 5 0 7 1  - 2 2  
NUMBER X  N X P  XK XC A  XMG MN F E  C  U Z N  X S  B  XNA A L  B  A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0.17 1 . 4 3  0 9 . 3 4  0.16 8 5  99 8 69 0.00 8 0.00 155 4 0  1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

ELEMENT P c A n G M N F E c u ZN B N A AL B A 
M I N I M U M  0 .05% O * O B X  0.04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1  X  3 0 P P M  S P P M  
M A X I M U M  1.OOX 4.OOX 2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I MC AGRONOMI 
TERRE H A U T E .  

S E R V I C E S  L A H O R A T O R Y  
N D I A N A  4 7 8 0 H  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  2 0  
0 2 / 1 4 / 8 3  

ACCOUNT 0 6 1  RHYKERD DR C  L - PURDUE CUSTOMER A  M F E R R E I R A  2 0 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM PPM P P M  SAMPLE L A B  1 0  8 3 - 5 0 7 1  - 2 3  
NUMBER X  N  X P  XK XC A  XMG M  N F E C U  Z N  X S  B  XN A  A L  B  A  W T  L O G -  I t l  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- O L / I 6 / 6 3  ------- C O M P L E T E 0  0 2 / 1 4 / 8 3  

0 .00  0 0.81 0 . 4 3  0.22 66 1 0 9  5 6 1  0 . 0 0  7  0 .00  I 4 7  4 3  1  .OO 

------------------ N O T E  V A L U E S  N O T E 0  B Y  * ARE O U T S I O E  THE ACCURACY L I M l  T S  FOR THE S A M P L E  W E I G I I T  I N D I C A T E D .  

ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM SAMPLE ARE AS F O L L O W S  

E L E M E N T  P  C A  MG MN F E C  U  Z N  B  N  A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 X  I O P P M  2 S P P  5 P P M  I O P P M  SPPM 0 .01% 3OPPM S P P M  
M A X I M U M  1 .00% 4 .00% 2 .00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  IOOPPM I O O P P M  0 .50% SOOPPM I O O P P M  

I M C  AGRONOMIC 
TERRE H A U T E .  

S E R V I C E S  L A B O R A T O R Y  
N O I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 2 / 1 4 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S  TOMER A  M F E R R E I R A  2 1 A  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 1 - 2 4  
NUMBER X  N X P  XK XC A  XMG MN F E  C  U  Z N  X  S  8 XNA A  L B A  W T  L O G -  I t 4  0 1 / 1 8 / 8 3  ------- ---d ---- ---- ----- ma--- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 1 4 / 8 3  

0.00 0 . 1 4  0.73 0 . 2 9  0 . 1 3  42 7 1 6 4 6  0.00 6 0.00 1 1 9  4 *  1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E l G H r  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M N  F E  C  U Z N  8 N  A  A  L €I A  
M I N I M U M  0 . 0 5 X  0 .08% 0 . 0 4 1  I O P P M  2 5 P P  S  P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 X  4 .00% 2.00% SOOPPM 5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM l O O P P M  

I MC AGRONOM l C  
T E R R E  H A U T E .  

S E R V I C E S  L A B O R A  
l N D l  ANA 4 7 8 0 8  

TORY 

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  f'L A N T  T 1 S S l J t .  A t I h I  YT. I S R I  I ' I I I ?  1  
o.)/on/nJ 

A C C O I I N T  0(,1 I I~ IYKCIJO O R  C L - P U R D U I :  ' CCISI I )MI_H A M Fr I J l l l  l l l A  2 2 A  
- - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - -  

SAMVI.F - - . P A ~ I  s PER MI~-L ION- - -  P I ' ~  f'l'M I'I'M S A M P L F  l . A l )  Ill H J - ! i O ? ? - O ?  
N I l M l j C R  X N X P X K X C A  X M G  M N  I-- E C U Z bJ X!i  R %N A A t  I I A  W T L IJG-  I 1 4  ------- - - - - ---- ---- ----- ----- ---- ---- ---- - - - -  A - - - - - - 0 1  / l t l / l l  ! - - - - -  - - - -  ---- ---- c:o'4l'l E  I [:I> 0 2 / 2 : > / t I  I 

0.00 0 . 1 8  1 - 0 8  0 0.22 Q R  I 2 4  3:: 29 0.00 H 0 . 0 1  1 5 0  I 2  1 . 0 0  

A C C U R A C Y  L l M l  I S  Full l l l E  S T A N I ) A R D  OFIF: G R A M  SAMI'1.E A l l F  A S  T I l C l . C l W ~ i  

ELEMENT P c A M G MN F E c u z N II N A AI- rln 
M I N I M I J M  0 . 0 5 %  0 . 0 0 %  0 . 0 4 X  I O P P M  25PP 5 PF'M I O P P M  S P P M  0 -  0 1  X .30PI7M T j  I'f'M 
M A W i M C I M  I . O O X  11 . 0 0 X  2 . 0 0 %  5 0 0 P I J H  5 0 0 P f J  1 0 0  PIBM I O O P I ' M  1 0 0 f ~ l * M  0 . 5 0 ~  C;OOPPF( I 0 C ) P I J M  

I MC. A G R O N ( J M 1 C  S F I I V  I C I - S  L A l l l l l J f i  l l l f l Y  
r F l < l I T  I I A I l r E  . I N T ) I  A N A  4 7 i j O r l  

IN I F A N A T I O N A I .  M I N E R A L S  & C t l E M I C A L  C O I I P O R A T I O N  



I M C  P L A N T  T I  SS IJE  A E J A L Y S I S  U C P f l l l l  
O J / O H / R . J  

A C C O I J N I  0 6 1  f l l l Y K E l 2 D  Dl4  C  L - FJURDUE ' C U S T O M F R  A  M  1 ~ I ~ I t I 2 I ~ I I J A  2 3 A  - ----------------------------------------------------------------------------------------------------------------------------------  
S A  Mf'L f .  - - P A R T S  P E R  MILL l f ' lN - - -  FJPM P P M  P P M  S A M P L F  ILAR 11) 8 3 - 5 0  72 -0 .1  
NIJFfCIE4 X  N  X P XI( XC A X M C  MN Ft: C U  Z N X  S H X t l A  A  1. l9A W T  L O C -  I N  O l / l O / l l J  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- --a- --- ----- ----  - - - -  ---- COMPL E IED O ~ / Z S / ~ I . I  

0.00 0. I 5  1 . 0 2  0.26 0.22 4  4 95 .13 2  7  0.00 6 0 . 0 1  I I 6  1 0  1 . 0 0  

E L E M E N r  P  C  A  M C  M  N F E C  V Z N H N A  A  L D A  
M I N I M U M  0 . 0 5 X  O.OBX 0 . 0 4 %  I O P P M  2 5 P P  5 PF'M I O P P M  5 P P M  0 . 0 1 X  JOPF'M 5P f 'M  
M A X I M t J M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  S O O P P ~ (  4 0 0 P P  l o o  PPM IOOPPM 1 0 0 1 3 1 ' ~  0 . 5 0 %  5 0 0 ~ ~ ~  ~ O O P P M  

I N T E R N A T I O N A L  M I N E R A L S  & C t i E M I C A L  C O R P O R A T I O N  



A C C r J l l N  l 0 6 1  H I i Y K F I I U  OR C L - P l J I 7 I l U E  , C IJS10WE11  A M F L l I r l E  I R A  2 4 A  - -----_---_----_-------------------------------------------------------------------------------------------------------------------  
!i AMI'Lf  - - P A R T S  P E R  M I L L I O N - - -  P I ' M  I M S A M I ' L F  ( . A l l  1 0  n J - S O I ? - O *  
N~JMIIER x N x P x K X C A  XMC M N F E cu  7 N x !i n XN A A I- 11 A w T L O G -  I N O l / l t l / I l J  ------- - - - -  ---- ---- ----- ----- ---- ---- ---- ---- ---- - - A  - - - - -  - - - -  ---- ---- C O M I ' L C ~ E ~ )  0 2 / 2 5 / 1 1 . 1  

0.00 0 . 1 5  1 - 1 6  0.35 0 . 2 4  4 9 9 6 I 9  0.00 (> 0 . 0 1  1 1  1 12 1 . 0 0  

A C C U R A C Y  L I M I T S  FOR T l l E  S T A N D A R D  O N t  G I I A M  SAMI 'LE AOE A S  F O L C ( J W 5  

E L E M E N r  P C A M C  M N F E  Z N C 1  PI A A L  f)A 
M I N I M U M  0 . 0 5 %  O .OOX 0 . 0 4 %  l O P P M  25PP Cz P P M  IOPI 'M 5PPM 0 . 0 1  X 3OPF'M l i P I ' M  
M A X I M I J M  I .OOX 4 . 0 0 %  2 . 0 0 %  S O O P P M  5 0 0 P P  1 0 0  P P M  l O O P P H  1 0 0 I 7 f ' M  0 . 5 0 X  5 O O P P M  I O O P I ' M  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



ACCCI t IN r  Of,! I ? I t V K F R D  D f ?  C  L - I'URDlJE * C U S l I l M E I ?  A M  I 'ERI IF  I R A  2 5 A  - ----------------------------------------------------------------------------------------------------------------------------------  
5 A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M  PI'M P P M  SAMPLC: L A n  1 0  0 1 - 5 0 1 2 - 0 5  
NUMf lER  X  N X P  X  K X C A  X M G  M N  F E  C U  Z N X  5 R XNA A  L fl A W T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 I/ l f l / f l . J  

CTIMI'l. ETED 0 2 / 2 t i / r r J  
0.00 0 . 1 8  1 - 1 1  0.30 0 . 2 2  5 8 9 0 4L 2 4  0.00 8 0 . 0 1  1 0 7  A 1 . 0 0  

------------------ N O T E  VALUES NOTED o r  sr ARE o u r s l o E  T t t ~  ~ c c u n n c v  LIMI T S  F O R  ~ t i ~  SAMPLE WE I G t i r  INDICAIED. - -------------------  
A C C U R A C Y  L I M I T S  FUR r t i E  S T A N D A R D  CINE G R A M  SAMI 'LF A l l €  A S  F I J L L I I W S  

CLEMENI P c A MG M N r E cu z N n N A 4 L R A 
M l N l M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5P fJM 0 . 0 1  1; 3OlJF'M 5 P P M  
M A X I M U M  1.OOX 4 . 0 0 %  2 . 0 0 %  S O O p P M  5 0 0 P P  1 0 0  PI'M IOOPPM ~ o o f > r > ~  0 . 5 0 %  5 0 0 ~ ~ ~  1 0 0 ~ ~ ~  

I N 7  E R N A T I O N A I  M I N C  R A L S  & CHEMICAL C O R P O R A T I O N  _ M 

C 

/ 



I M C  P L A N T  T l SCJOlI N 4 L  Y S I  S It€: F1IIR1 
0 3 / f ) f l / f ) J  

ACCOUNT 061 II I~YK~I?I> OII c L - I'UI~I)IJE. C O ~ ~ T ~ M E I ?  A M I F R I ~ F  IIIA Z C , A  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SAMPLE - - P A R T S  PER MILLION--- PI'M PI'M ~'I'M SAMPLE I.AU 11) 13.1-50 r 7 - 0 6  
N O M I I E H  X N X P  X K X C  A X M G  M N F E C U Z N X S  R X N A  At. M A W T L O G -  I N ---- 0 I /I B / f \ . J  ------- ---- ---- ----- ----- ---- ---- ---- ---- ---- ---  ----- ---- ---- ---- C O M P L E I  C I )  0 2 / 2 5 / l I J  

0.00 0 . 1 6  1 - 3 9  0.29 0.10 7 3 9 1 4 3  2 4  0.00 I1 0 . 0 1  I 0 6  7 1 . 0 0  

---------- --------  N O r E  V A L U E S  N O T E D  D Y  A R E  O U r S I D E  T t I E  A C C U R A C Y  L I M I T S  F f ) R  r t l F  S A M P L F  W l . l G l l r  I N I ) I C A I E I > .  . . . . . . . . . . . . . . . . . . . .  

E L E M E N T  P C A MG M N F E C U Z N  19 El A A I. 
M I N I M U M  0 . 0 5 %  O.ORX 0 . 0 4 %  I O P P M  25PP 5 P I ' M  I b t ' P M  I '  0. 0 1 X JOI'I 'M l'Ek,+lM 
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 . 0 0 %  S O O P P M  5 0 0 P P  1 0 0  P P M  I O O P I ' M  1 0 0 P I J M  0 . 5 0 %  5 O O P ) ' M  I O O f ' I I M  

I f4C AGI2ONi.114l (: SFCIV I C T S  L A I I O R A  1 I I I I Y  
T E I I I l E  t(A\JTf: . I N I I  I A N A  4 1 f l 0 f l  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
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ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E  ME NT P C A  MG M N  F E C  U  Z N  B  N  A  A L  B  A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  l O P P M  2 5 P P  5 P P M  l O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 .00% 5 0 0 P P M  500PP 1 0 0  P P M  l O 0 P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S l S  R E P U R l  
0 2 / 2 5 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R R F  I R A  68 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 2 - 2 0  
N U M B E R  X N  X  P  XK X C A  XMG M N  F E  C  U Z N  %S B XNA A L  B A  Y T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C U M P L E T E I J  0 2 / 2 5 / 8 3  

0.00 0.23 1 . 2 0  0 . 3 0  0 . 1 6  58 ? 5 5 31 0.00 6 0 . 0 1  90 9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I M D I C A T E D .  . ................... 
A C C U R A C Y  L l M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C  U  Z N  B  N  A  A L  B A  
M I N l M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  l O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0  P P M  l O O P P M  L O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

1  MC A G R O N O M I C  S E R V I C E S  L A D O H A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 2 / 2 5 / 8 3  

P A G E  I f3 

A C C O U N l  0 6 1  R H Y K E R O  O R  C L - P U R D U E  C U S l O M E R  A  M F E R R E I R A  7 0  ................................................................................................................................... 
S  A M P L  t - - P A R T S  P k R  M I L L  I O N - - -  P P  M  P P M  P P M  S A M P L E  C A B  I D  8 3 - 5 0 7 2 - 2 1  
N U M B E R  X N  X P  X K  XC A  XMG MN F E  C  U Z N X  S  €3 XNA A L  8 A  W 1 L U G - I N  O l / l B / B 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ---a- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.30 1.12 0 . 2 7  0 . 1 6  5 3 6 2  5 3 4  0.00 6 0.0 1 8 0 7  1 . 0 0  

------------------ N O l E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  1 H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G  M  N F E  C  U Z N 8 N A  A  L B  A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2.00% 5 0 0 P P M  5 0 0 P P  LOO P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A R O R A r O R Y  
T E R R E  H A U l E .  I N D I  ANA 47808 
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I M C  P L A N T  T l S S U t  A N A L Y S I S  REPORT 
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R R E  I R A  88 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 2 - 2 2  
NUMBER X N  X P  XK XC A  XMG M N  F E  C U  Z  N  X  S  B XNA A L  6 A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.23 1 . 1 3  0.28 0 . 1 6  52 7  4 5 30 0.00 6 0 . 0 1  1 0 0  8 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I V D I C A T E D .  

ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C A  M  G  M  N  F E C  U  Z N  0 ' N  A  A L  t3 A  
M l N l M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I .OOX 4 . 0 0 %  2 . 0 0 %  5 O O P P M  5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC AGRONOM l C  
T E R R E  H A U T E .  

S E H V  I C E S  L A F l I l R A T l l R Y  
N D I A N A  4 7 H O H  
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  2 0  
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C  L - P U R D U E  CUSTOMER A  M  F t R H E l R A  9 B  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPW P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 2 - 2 3  
NUMOER X N  X  P XK XC A  XMG MN F E  C U  Z N  X  S  B  XNA A L  B  A  W T  L O G -  I N  O l / l R / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

COt4PLETED 0 2 / 2 5 / 8 3  
0.00 0.23 1 . 7 6  0.30 0 58 1 3 7  6 30 0.00 9 0.01 1 2 9  Y 1 . 0 0  

------------------ N O T E  V A L U E S  NOTED'BY + A R E  O U r S t D E  T H E  A C C U R I C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

E L E  ME N T  P C  A  MG M  N  F E  C  U  Z N  B N  A  A  L B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 - 0 0 %  4 .00% 2.00% SOOPPM 500PP 1 0 0  P P M  l O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  RHYKERD D R  C L - P U R D U E  C U S T O M E R  A  M  F E R R E I R A  lOE3 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L.AR 1 0  8 3 - 5 0 7 2 - 2 4  
N U M B E R  X N  X  P  XK X C A  XMG M  N  F E  C  U  Z N  X S  B XNA A L  t3 A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 2 4  1 . 8 5  0.30 0 . 1 5  6 7  7 6  5 33 0 . 0 0  9 0.0 1  7  7  9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L F  W E l G l l l  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G  M  N  F E  C U  Z  N B N  A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  S  P P M  I O P P M  5 P P M  0 . 0 1 %  J O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 0 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
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IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OH C  L - P U R D U E  CUSTOMER A  M  F E R H E I R A  I l e  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  SAMPLE L A B  1 0  9 3 - 5 0 7 3 - 0 2  
NUMBER X  N  X P  XK XC A  XMG MN F E  C U  Z N  XS B XNA A L  H A  W T  L U G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  

C O M P L E T t D  0 2 / 2 5 / 8 3  
0 . 0 0  0 . 1 3  0 0 . 2 8  0 . 1 2  5 5  5 5 5 5 2  0 .00  5 0 . 0 1  9 1  4 *  1  .OO 

-----------------a N O T E  V A L U E S  N O T E D  B Y  = ARE O U T S I D E  THE ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACV L l M l T S  FOR T H E  STANDARD O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A M  G M  N  F E  C  U Z N  B N  A  A L  B  A  
M I N I M U M  O.OSX 0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  J O P P M  S P P M  
M A X I M U M  I .OOX 4 . 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  l O O P P M  l O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGHONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N 0 1  ANA 4 7 0 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION - 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

ACCOUNC 061 R H Y K E R D  O R  C  L - P U R D U E  C U S T O M E R  A  M  F E R R E  I R A  1 2 0  ................................................................................................................................... 
S  A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 3 - 0 3  
N U M B E R  X N  X P  XK XC A  XMG M  N F E  C U  Z N  X  S  0 XNA A L  B A  W T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- 0 I /18/83 ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 5  0.68 0.30 0 . 1 5  4  6 7 I 6 4 9  0.00 5 0 . 0 1  1 2 0  3:: 1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U r S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L 6 M I f S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M G  M  N F E  C  U Z  N t3 N A  A L  B A  
M I N I M U M  0 . 0 S X  0 . 0 8 %  0 .04% I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I MC AGl7ONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 0  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R R E I R A  1 3 B  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P  M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 3 - 0 4  
NUMUER X  N  X P  XK XC A  XMG MN F E  C  U  Z N  XS B XNA A L  B A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 2  0.62 0.38 0 . 1 6  4 4  7 7 5 4 0  0.00 5 0.0 1  1 5 3  4 1  1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  C ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M G M N  F E  C  U  Z N  B N  A  A L  B A  
M I N I M U M  O.OSX 0 .08% 0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  LOOPOM 

I MC A G R O N O M I C  S E R V I C E S  L A A O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  C O R P O R A T I O N  

[y -> 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

P A G E  2 5  

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R I 4 E I R A  l 4 E l  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON- - -  P P M  P P M  P P M  S A M P L E  L A R  I D  8 3 - 5 0 7 3 - 0 5  
N U M B E R  X N  X P  X K X C A  XMG M N  F  E  C  U Z N XS B XNA A  L B A W T  L U G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 6  0.90 0 . 4 4  0 . 1 6  6 4 9 4 8 52 0.00 7  0 . 0 1  1 3 2  4Z: 1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  1 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H k  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  U N E  G R A M  S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A M G M N  F E  C U  Z N  B  N A  A L .  B  A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  l OPPM 5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2.00% S O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

A C C O U N l  061 R t i Y K E R D  O R  C  L - P U H D U E  C U S T O M E R  A  M  F t R H E l R A  15H ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  1 0  8 3 - 5 0 7 3 - 0 6  
NUMUER X  N X  P X K  X C A  X M G  MN F E  C  U L N  X S  B XNA A L  B A  W T  L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  

C O M P L E T E D  0 2 / 2 5 / 8 3  
0.00 0 . 1 6  0.85 0 . 5 4  0 . 1 8  7 2  90 7 66 0.00 7 0.01 I 3 3  6 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  + ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR THE S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  M  G  M  N FE C  U Z N  B N A  A L  B  A  
M I N I M U M  O.OSX O.OBX 0 . 0 4 %  I O P P M  2 S P P  S  P P M  I O P P M  5 P P M  0 . 0 1  X  3 O P P M  S P P M  
M A X I M U M  I.OOX 4 . 0 0 %  2 .00% S O O P P M  S O O P P  L O O  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  l 0 O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A F I O R A T O R Y  
T E R R E  H A U T E .  1  N D l  ANA 4 7 8 0 8  
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
02/25/83 

A C C O U N T  0 6 1  R H Y K E R D  Dl?  C  L - P U R D U E  C U S T O M E R  A  M  F E R H E  I R A  I 6 U  
-------------------------------------------------------+--------------------------------------------------------------------------- 

S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 3 - 0 7  
N U M B E R  X N X P  X K  X C  A  %MG M N  F E  C U  L N  X S  R XNA A L  U A  W  T  L U G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  02/25/83 

0.00 0.15 0.90 0.40 0 . 1 5  60 8 4 6 5 1  0.00 8 0 . 0 1  1 1 4  5 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M  N  F E  C  U Z N B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  S O O P P M  500PP 1 0 0  P P M  l O O P P M  1 O O P p M  0 . 5 0 %  5 0 0 p p ~  1 0 0 p p ~  

I MC A G R O N O M I  C  
T E R R E  . H A U T E .  

S E R V I C E S  L A U O R A T O R Y  
I N D I A N A  4 7 8 0 d  

INTERNATIONAL MINERALS &CHEMICAL CORPORATION 

9, 
K- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/03 

A C C O U N T  0 6 1  R H Y K E R O  O R  C  L - P U H D U E  C U S T O M E R  A  M  F E R R E l R A  1 7 B  ................................................................................................................................... 
S  A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 3 - 0 8  
N U M B E R  X N  X  P XK XC A  XMG M N  F E  C  U Z N X S  8 X  NA A L  B A  U T  L U G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

C O M P L E T E D  0 2 / 2 5 / 8 3  
0.00 0 . 1 7  0.99 0.40 0.16 7 5 9 4 8 7 6  0.00 9 0.01 122 5 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  WE I G H T  I N O l C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  M  G M N  F E  C  U Z N I3 N  A  A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 0 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 0 0 0 %  2 . 0 0 %  SOOPPM 500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G H O N O M I  C  S E R V I C E S  L A R O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  2 9  
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  RHYKERD DR c L - PURDUE CUSTOMER A M FERREIRA i n e  ................................................................................................................................... 
S A M P L E  - - P A R T S  PER M I L L I U N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 3 - 1 0  
NUMBER X N  X P  XK XCA XMG M  N  F  E C  U  Z N  XS B XNA A  L B  A  W T  L O G -  I N  O I / l R / 8 3  ------- ---- ---- ---- ---- - ----- ---- ---- ---- ---- ---- --- ---- - ---- ---- ---- COMPLETED 0 2 / 2 5 / 8 3  

0 .00  0 . 1 3  0.91 0 . 3 0  0.11 5 4 7 4 6 5 1  0 . 0 0  4:: 0.01 1 1 6  3* 1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P  C A  MG M  N  F  E C U  Z N  B  N  A  A  L €3 A  
' M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 .01  X  JOPPM 5 P P M  

MAXIMUM 1.00% 4 . 0 0 %  2.00% SOOPPM 5 0 0 P P  1 0 0  PPM I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM IOOPPM 

I MC AGRONOMIC S E R V I C E S  LAOORATORY 
TERRE HAUTE.  l N D l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R 1  PAGF 3 0  
0 2 / 2 5 / 8 3  

A C C O U N l  0 6 1  RHYUERD OR C  L - PUROUE C U S l O M E R  A  M  F E R R E  I R A  1913 ................................................................................................................................... 
S A M P L E  - -PARTS PER M I L L  I O N - - -  P P M  P P M  PPM S A M P L E  L A A  I D  8 3 - 5 0 7 3 - 1  1  
NUMBER X N  X  P  XU XCA XMG MN F E  C U  Z N  XS B  XNA A L  D A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- CUMPLETEO 0 2 / 2 5 / 8 3  

0 . 0 0  0 . 1 4  0 . 7 4  0 . 2 7  0 .11  5 5  8 1  6 4 8  0 . 0 0  5 0 . 0 1  1 4 7  3* 1  .OO 

------------------ N O T E  V A L U E S  N U l E O  B Y  O ARE D U T S I O E  T H E  ACCURACY L I M I T S  F O R  THE SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM S A M P L E  ARE AS FOLLOWS 

E L E M E N T  P  C  A  MG MN F  E  C  U  Z N  B  N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0.04% I O P P M  2 5 P P  5 PPM l O P P M  5 P P M  0 . 0 1 %  3OPPM 5 P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  PPM I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOM 
TERRE H A U T E  

S E R V I C E  
N D I  ANA 

T URY 

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  3 1  
02/25/83 

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R R E I R A  2 0 B  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P  M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 3 - 1 2  
NUMBER X N  X  P XK XC A  XMG M N  F E  C U  Z N  X S  B  XNA A  L B A  W  T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- -_-_ C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 4  0 . 7 9  0.30 0.13 55 7 3 7  5 7  0.00 4 *  0.0 1 1 4 4  4 =  1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B V  ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACV L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C U  Z N  B  N  A A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I e 0 0 X  4 .00% 2 .00% SOOPPM 5 0 0 P P  LOO P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A U U R A r O R Y  
TERRE H A U T E .  I N D I A N A  47808 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R R E  I R A  Z I U  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 3 - 1 3  
NUMBER X N  X P  X U  XCA XMG MN F E  C  U Z N  X S  B XNA A L  B  A  U T  L U G - I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 4  0.71 0.36 0 . 1 2  74 8 5 6 96 0.00 4 0.01 1 6 6  5  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  THE ACCURACY L I M I  T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG MN F E  C  U  Z  N  B N  A  A L  B  A  
M I N I M U M  0 . 0 5 X  0 . 0 0 %  0.04% l O P P M  2 5 P P  5 P P M  l O P P M  S P P M  0 . 0 1  X 3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 .00X 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  LOOPPM LOOPPM 0 . 5 0 %  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT PAGE 33 
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C  L - P U R D U E  CUSTOMER A  M  F E R H E I R A  2 2 B  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 3 - 1 4  
NUMt lER X  N  X P  XK XC A  2 MG M N  F E  C U  Z N  X S  B XNA A  L B A  W T  L O G -  I N  O l / l F I / R 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 2 3  1 . 1 6  0.29 0 . 2 1  5 4 7 0  4 1  3 1  0.00 1 0  0.0 1  7 1  1 1  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  + ARE O U l S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C  U  Z N  f3 N  A  A  L B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  J O P P M  5 P P M  
M A X I M U M  1 . 0 0 X  4 . 0 0 %  2 . 0 0 X  5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  L O O P P Y  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

/:L* 

LF 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R R E I R A  2 3 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A A  I D  8 3 - 5 0 7 3 - 1 5  
N U M B E R  X  N  X  P  XK XC A  XMG MN F E  C  U Z N  XS B XNA A L  B A  W  T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C U M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.20 1 . 3 4  0.32 0.23 5 5  7 7 6 49  0.00 1 0  0.0 1 82 8 1 . 0 0  

------------------ NOTE VALUES NOTED BY ARE OUTSIDE THE ACCURACY L IMI TS  FOR THE SAMPLE WEIGHT INDICATED. .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM SAMPLE ARE A S  FOLLOWS 

E L E M E N T  P C  A  M  G  M N  F E  C  U  Z N  0 N  A  A L  B  A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  L O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1  X 3 O P P M  5 P P M  
M A X I M U M  1.OOX 4 . 0 0 %  2.00% SOOPPM 500PP LOO P P M  1OOPPM I O O P P M  0 . 5 0 %  S O O P P M  l O O P P M  

I MC A G R O N O M I C  S E H V  I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 

S? 
+' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 2 5 / 8 3  

A C C O U N l  061 R H Y K E R D  D R  C L - PUROUE CUSTOMER A M F E R H E I R A  I C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 3 - 1 6  
NUMBER X N  X P  X K  XC A  XMG M N  F E  C U ZN X S  B  XNA A L  B A W T LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0 . 0 0  0 . 2 2  1 . 3 3  0 . 2 6  0.22 58 6 1  5 3 3  0 . 0 0  8 0 .0  1  6 9 1 5  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  = ARE O U l S l D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S l A N O A R O  ONE GRAM SAMPLE ARE A S  F O L L O W S  

ELEMENT P c A MG M N F E c u z N e N A A L B A 
M I N I M U M  0 0 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 . 0 1  X 3 O P P M  5 PPM 
M A X I M U M  I . 0 0 X  4 . 0 0 %  2 . 0 0 1  SOOPPM SOOPP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E I ? V I C E S  L A D l l R A T O R Y  
TERRE HAUTE.  I N 0 1  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R R E  I R A  2 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  C A R  I D  8 3 - 5 0 7 3 - 1 8  
N U M B E R  X N  X P  X U  X C A  X  M C  MN F E  C  U Z N  X S  8 X N  A  A L  B  A Y T L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----a ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 2 1  1 . 0 6  0.24 0 . 1 7  56 1 7 9  7 31 0.00 9 0 . 0 1  1 1 5  5 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S r A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  MC M N  F E  C  U Z N  t3 N A  A L  B  A  
M I N I M U M  0 . 0 5 %  0 0 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  ' 0.0 1  X  3 0 P P M  S P P M  
M A X I M U M  1 0 0 0 %  4 . 0 0 %  2 . 0 0 %  S O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I  C  S E R V I C E S  L A B O R A T O R Y  
I E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
/ 

CP 
/- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  3 7  
0 2 / 2 5 / 8 3  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R H E  I R A  3 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 3 - 1  9 
NUMUER X  N  X  P %K XCA XMG M  N F E  C  U Z N  % S B  XNA A L  B A  W T  L U G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 2 0  0 . 9 7  0 . 2 7  0 . 1 0  58 9 3 5 3 1  0.00 9 0 . 0 1  1 1 9  7  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  0 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I  T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M G M N  F E  C  U  Z N B  N  A  A L  B A 
M I N I M U M  0 . 0 5 X  0 . 0 8 %  O.O*X I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 .01  X  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E H V l C t S  L A B O R A T O R Y  
r E R R E  H A U T E .  I N 0 1  A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  C O R P O R A T I O N  

/: 
L 

s' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

A C C O U N T  061 R H Y K E R D  O R  C  L - P U R D U E  C U S T O M E R  A  M F F R R E I R A  4 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 3 - 2 0  
N U M B E R  X  N X P  X K  XC A  X  MG MN F E  C U  Z N %S B  XNA A L  B  A  L O G -  I N  0 1 / 1 8 / 8 3  ------- U T  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  02/25/83 

0.00 0.20 0.89 0.24 0.22 4 9  1 4 4  5 2 9  0.00 7 0 . 0 1  1 0 2  1 2  1  .oo 

------------------ NOTE VALUES NOTED B r  5 ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N F E  C U Z N  B  N A  A L  U A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  L O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M l C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION .--- 
0 . U '. ... 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

A C C O U N T  0 6 1  R H Y K E R D  O R  C  L - P U R O U E  C U S T O M E R  A  M F E R H E I R A  S C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A A  I D  8 3 - 5 0 7 3 - 2 1  
N U M B E R  X  N X P  XK X C A  XMC M N  F E  C U  Z N X S  B XNA A L  U A Y  T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- --a- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  02/25/83 

0.00 0 . 1 4  1 . 1 6  0.27 0.18 44 102 4* 19 0.00 9 0.01 1 3 5  9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I  T S  F O R  T H E  S A M P L E  Y E  I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G  M N  FE C U Z N B N A  A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  J O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  S O O P P M  S O O P P  1 0 0  P P M  I O O P P M  L O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D l A N A  4 7 8 0 8  

INTERNATlONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T  l S S U E  A N A L Y S I S  RliF'fl11T 
03/0f3/0J 

A C C f J U N T  0 6 1  F I I I Y K I I R I )  OR C L - P U H D U C  . C I ) S  T I IMI -R A  M  I I I A  hC --_---------___---_----------------------------------------------------------------------------------------------------------------  
S  A M P L C  - - P A R T S  P E R  M I L L  I O N - - -  PP M  P P M  P P M  S A M P L E  C A f l  Ill 0 3 - 5 0 7 . 3 - 2 2  
N U M U E R  X  N X  P X  K X C  A  X M G  MN F E  C  U L N  X S  R X N A  A L  I) A  W T  L O G -  l r l  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- - - -  - - - - -  - - - -  ----  ---- O I / l f l / U ,  

C f l M I ' I ~ I ' l  T O  0 2  / 25 /A  j 
0.00 0 . l H  1 . 4 4  0.30 0.20 56 I 7 5  6 3 1  0.00 9 0 . 0 1  1 t . 7  R 1 - 0 0  

ACCURACY L I M I T S  F O R  T l l E  S T A N O A R O  O N E  G R A M  S A M P L E  A R E  A S  F n L I . O W S  

E L  E M k  N T  P C A M C  M  N F E C U Z N 0 N  A  A  L 
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 9 %  I O P P M  25PP 5 P P M  IOI 'PM 5 P I ' M  0 . 0 1  X J O P P M  D G P l ' M  
M A X I M U M  I e O O X  4 . 0 0 X  2 . 0 0 %  S O O P P M  5 O O P P  1 0 0  PF'M I O V P P M  I O O P P M  0 . 5 0 %  5 0 0 P i J M  I O O P I ' M  

IMC AGIIUNOMIC S E R V I C E S  L r l i o l a n i ~ t ~ ~  
T E R R E  I i A V T E .  l N O l  A N A  5 7 t ) O H  

INTEnNAT IONAL  M1NERAI.S & CHEMICAL CORPORATION - 
, -'? 

7-.,, \ .:, 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  DR C L - PURDUE CUSTOMER A M F E R R E  I R A  7 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  PER M I L L  I O N - - -  PPM PPM P P M  SAMPLE L A R  I D  8 3 - 5 0 7 3 - 2 3  
NUMBER X N X  P  XK XC A %MG MN F E  C U Z N XS 6 XNA AL B A W T  L O G -  I N  __-_ ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ---- ---- ---_ o l / l e / e 3  ------- COMPLETED 0 2 / 2 5 / 8 3  

0.00 0 . 1 6  1 . 2 7  0.32 0.21 4 9  89 43 26  0 . 0 0  9 0.0 I 1 2 2  1 0  1 . 0 0  

------------------ N O T E  V A L U E S  NOTED B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

ELEMENT P C A MG MN F E  C U Z N 6 N A A L  B A 
M I N I M U M  0 . 0 S X  0 .08% 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  IOOPPM I O O P P M  0 . 5 0 %  5 0 0 P P M  IOOPPM 

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 t 3 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 
I 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R R E  I R A  8 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 3 - 2 4  
N U M B E R  X N  X P  X K  X C A  XMG MN F E  C U  Z N  X S  B  XNA A L  B  A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0 . 0 0  0 .17 1 . 1 0  0.28 0.19 53 1 1 9  5 2 3  0.00 9 0.0 1  1 7 6  7  1.00 

------------------ N O T E  V A L U E S  N D T E D  B Y  3 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A M  C M  N  F E  C U  Z N  B N A  A L  6 A  
M I N I M U M  0 . 0 5 %  O.OBX 0 .04% I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I .OO% 4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  5 O O P P  1 0 0  PPW I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A H O R A T O H Y  
1 E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
/-- 

c-: 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  4 3  
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R H E  I R A  9 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I U N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 0 2  
N U M B E R  X  N  X P  XK X C A  XMG M N  F E  C U  Z N  X  S  B  XNA A L  B  A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T t D  0 2 / 2 5 / 8 3  

0.00 0.19 1 . 2 2  0.32 0.21 5 8  8 6  7 2 9  0.00 9 0 . 0 1  1 0 1  1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P  C  A  MG M  N  F E  C  U Z N B  N A  A L  El A  
MINIMUM 0.05% 0 .09% 0.04% IOPPM 2 5 ~ ~  S P P M  I O P P M  5 P P M  0 . 0 1  X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  LOO P P M  l O O P P M  1 O O p p M  0 . 5 0 %  5 0 0 p p ~  l o o p p ~  

I MC A G R O N U M I C  S E R V I C E S  LAt3ORATORY 
TEHRE H A U T E .  I N D I A N A  4 7 8 0 0  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

5 7  
" I 



ACCOUNT 0 6 1  R H V U E R D  O R  C  L - P U R D U E  C U S T O M E R  A  M  F E R H E  I R A  1 0 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 0 3  
N U M 8 E R  X N  X P  X U  XCA X MG MN F E  C  U Z N  X  S  B  XNA A L  8 A  W  T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.22 1 0 6  0.24 0.19 4 1  I19 5 30 0.00 5 0.0 I 2 2 6  9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  9 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C V  L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E  HE N T  P  C  A  MG WN F E  C  U  Z N  B N A  A L  B A  
M I N I M U M  O.OSX O.OBX 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  l O P P M  S P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 .00X  4.00% 2 . 0 0 X  SOOPPM S O O P P  LOO P P M  I O O P P M  I O O P P M  O.SO% S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T U R Y  
T E R R E  H A U T E .  I N D I  A N 4  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION , 
/. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 2 / 2 5 / 0 3  

ACCOUNT 0.61 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER A  M  F E R R E I R A  I I C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 0 4  
NUMBER % N % P XU %C A  %MG M N  F E  C  U  Z N  X S  B X N 4  A L  B  A  W T  L O G -  I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 2 / 2 5 / 8 3  

0.00 0 . 2 1  1.01 0 . 2 2  0 . 1 7  4 4  1 1 3  4 9  2 8  0 . 0 0  5 0.04 2 1 1  9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  a ARE O U T S I D E  T H E  ACCURACY L 1 M I  T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C  U  Z N B N  A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U U  1 .00% 4 . 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  IOOPPM I O O P P U  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

-5 '."* *-. . 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C  L - P U R D U E  CUSTOMER A  M  F E R R E  l R A  I Z C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 0 5  
NUMBER X  N  X P  XK XCA XMC MN F E  C  U Z N  X  5 B X N 4  A L  B A  W T  L O G -  I N  ---- ---a ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 2 4  1 . 1 0  0 . 2 6  0 . 1 9  5 1  1 4 8  5 3 0  0.00 6 0.0 1  2 6 5  1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S l D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G t l T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MC M N  F E  C  U Z N  B N A  A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  l N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
,' 

5" 
r' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

A C C O U N T  0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  A  M  F E R R E  I R A  1 3 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A D  1 0  8 3 - 5 0 7 4 - 0 6  
N U M B E R  X  N X P  X K  X C  A XMC M N  F E  C  U Z N X S  B XNA A L  B A  W  T  L U G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---_ -___ -_-- 0 1 / 1 6 / 8 3  

C O M P L E T E D  02/25/83 
0.00 0.20 1 . 1 0  0.35 0.27 68 1 6 3  5 33 0.00 1 0  0.01 1 7 0  1 2  1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M  C  M N  F E C  U Z N  B N A  A  L B A  
M I N I M U M  0 . 0 5 %  0 0 0 8 Z  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2.00% SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H a u l € .  I N D I A N A  4 7 0 0 M  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

-", .-, 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  4 6  
0 2 / 2 5 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C L - P U R O U E  CUSTOMER A M F E R R E I R A  1 4 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 0 7  
NUMBER X  N % P XK XC A  XMG MN F E  C U  Z N X  S  B XNA A L  B A W T  COG- I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 7  1 .31  0.31 0.20 59 1 4 1  6 2 9  0.00 9 0.0 1 2 4 5  8 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 &RE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  WE I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  M G M N  F E C U  , Z N  8 N A A L  B  A  
M I N I M U M  0.OSX 0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X l M U M  I o O O X  4 . 0 0 %  2.00% 5 O O P P M  SOOPP LOO P P M  I O O P P M  I O O P P M  O.5OX 5 0 0 P P M  I O O P P M  

I MC AGRONOMI  
TERRE H A U T E .  

V I C E S  L A B O H A  
ANA 4 7 8 0 8  

TORY 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

/';.* 
_In_ 

," 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

P A G E  49 

A C C O U N T  0 6 1  R H Y K E H D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R H E I R A  1 5 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A R  1 0  8 3 - 5 0 7 4 - 0 8  
N U M B E R  X N  X P  X K  X C A  %MG M  N F E  C  U Z N X S  B XNA A L  B  A  W T  L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- O 1 / 1 8 / R 3  ------- 

C O M P L E T E D  0 2 / 2 5 / 8 3  
0.00 0 . 2 1  1 . 4 2  0.32 0.20 64 176 7 30 0.00 1 0  0 . 0 1  2 2 3  8 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E 0  B Y  = A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM SAMPLE ARE A S  FOLLOWS 

E L E M E N T  P C  A  M  G  M N  F  E  C U Z N  B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  S O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  l O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  t I A U T E .  K N D I  A N 4  4 7 U O R  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  50 
02/25/83 

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R H E  I R A  I h C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 1 0  
N U M B E R  X  N X P  X U  X C A  XMG MN F E  C  U Z  N X  S  B XNA A L  B A  W  T  L U G - I N  0 1 / 1 8 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.19 1.00 0.26 0.20 4 9  1 0 2  5 2 9  0.00 6 0.01 I 8 9  9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E l G H r  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  U N E  GRAM S A M P L E  A R E  A S  F O L L C I W S  

E L E M E N T  P  C  A  M  C M N  F E C  U Z N  B N  A  A  L B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 .00% S O O P P M  5 0 0 P P  1 0 0  P P M  l O o P P M  1 0 0 p p ~  0 . 5 0 %  SOOPPM ~ O O P P M  

I MC A G R O N O M I C  S E R V  I C t S  L A B O R A T O R Y  
T E R R E  H A U T E .  l N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
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1 M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  5 1  
0 2 / 2 5 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U H D U E  C U S T O M E R  A  M  F E R R E  I R A  1 7 C  ................................................................................................................................... 
S  A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 1  1  
N U M B E R  X N  X P  X K  X C A  XMG M N  F E  C U  Z N  X S  B XNA A L  B A  W  T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- O l / I B / 0 3  ------- C O M P L E T E D  02/25/83 

0.00 0.20 0 3  0 . 2 7  0.20 5 1  104 5 3 0  0.00 6 0.01 1 9 6  9 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  MG M N  F E  C  U  Z N B N A  A  L B  A  
M I N I M U M  O a O 5 X  0 * 0 8 X  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  1OPPM S P P M  0 . 0 1  X  3 0 P P M  5 P P M  
M A X I M U M  1.OOX 4 .00% 2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  l O O P P H  1 O O P P M  O.5OX S O O P P M  l O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A F I O H A T O R Y  
T E R R E  ' H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

ACCOUNT 0 6 1  R H Y K E R D  O R  C  L - P U R D U E  C U S l O M E R  A  M  F t R H E l R A  I A C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  0 3 - 5 0 7 4 - 1 2  
NUMBER X  N X  P XK XCA XMG MN F E  C U  Z N  X S  B  XNA A L  B A  W T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.20 1 - 0 6  0 .31  0.22 58 113 6 30 0.00 7 0 . 0 1  2 1 5  1 1  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R 9 C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

ELEMENT P c A M G M N FE c u z N e N A A L B A 
M I N I M U M  0 . 0 5 %  O.OBX 0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0.0 1  X  J O P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2.00% 5 O O P P M  500PP 1 0 0  PPM l O O P P M  l o o p p ~  0 . 5 0 %  5 0 0 p p ~  ~ O O P P M  

I MC AGHONOMI  C  S E R V I C E S  L A R U R A T O R Y  
T E R R E  H A U T E .  I N D I  b N b  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P U R r  
0 2 / 2 5 / 8 3  

P A G E  53 

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S r O M E R  A  M  F E R R E  I R A  1 9 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 4 - 1 3  
NUMBER , X N  X P  XK XC A  XMG M N  F E  C  U  Z N  XS B  XNA A L  B  A  W T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0.16 0.94 0 . 3 2  0 . 2 6  60 7 7 6 3 3  0.00 8 0 . 0 1  1 2 4  1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  A C C U H 4 C Y  L I M I T S  FOR THE S A M P L E  W E I G t t T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  ' MG M  N  F E  C  U  Z N B N  A  A L  B A  
MINIMUM 0.05% 0 . 0 8 ~  0.04% aoppn Z ~ P P  5 PPM IOPPM S P P M  0.0 I X  J O P P M  5 P P M  
MAXIMUM 1.00% 4.00% 2.00% SOOPPM ~ O O P P  1 0 0  PPM IOOPPM IOOPPM 0 . 5 0 %  5 0 0 ~ ~ ~  IOOPPM 

1MC AGRONOMIC S E R V I C E S  L A O U H A T U K Y  
TEHHE HAUTE.  I N O I  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  CORPORATION 



P A G E  5 4  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M F E R H E  I R A  2 0 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 1 4  
NUMUER X N  % P  XK XC A  X M G  MN F E  C  U Z N  X S  B X N 4  A L  B A  Y T  L U G -  I N  ---- ---- ---- ---- - ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  02/25/83 

0.00 0.17 1.04 0.36 0.30 68 96 7 34 0.00 9 0 . 0 1  153 1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  1 A R E  O U T S I D E  T H E  A C C U R A C Y  L t M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N F E  C U Z N  B N A  A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 .OO% 4.001 2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A H O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 H  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
02/25/83 

P A G E  55 

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  A  M  F E R H E  I R A  2 1 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 1 5  
N U M B E R  X N  X P X K  X C  A  X M G  M N  F E  C  U Z N  X S  B X N A  A L  B A  * T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- C O M P L E T E D  02/25/83 

0.00 0 . 1 8  1 . 7 3  0 . 2 8  0 . 1 6  5 3 9 1  6 2 8  0.00 1 0  0 . 0 1  1 3 4  1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M 1  T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M G  M N  F E  C  U Z N B N  A  A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 P P M  
H A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  S O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A f l O R A T O H Y  
T E R R E  H A U T E .  I N D I A N A  4 7 U 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 2 / 2 5 / 8 3  

P A G E  

ACCOUNT 0 6 1  R H Y K F R D  OR C  L - P U R D U E  CUSTOMER A  M  F E R R E I R A  2 2 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 4 - 1 6  
NUMBER X  N  X P  XK XCA XMG MN F E  C U  Z N  X S  B XNA A L  B  A  W 1 L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- --a- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  

C O M P L E T E D  0 2 / 2 5 / 8  3 
0.00 0 . 1 7  1 . 4 0  0 . 2 4  0.15 5 4  8 5 5 26 0.00 6 0.01 1 3 1  7  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P  C  A  MG M N  F E  C  U Z N  B N A  A L  9 A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 .04% l O P P M  2 5 P P  5 P P M  l O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  100 P P M  l O O P P M  l O O P P M  0 . 5 0 %  S O O P P M  l O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E I  I N D I A N A  4 7 U 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
0 2 / 2 5 / 8 3  

P A G E  5 7  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER A  M  F E R H E I R A  2 3 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- P P M  P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 4 - 1 8  
NUMBER X N  X P  XK XCA XMG M N  F E  C U  Z N  XNA A L  B A  W T  L U G - I N  0 1 / 1 8 / 8 3  X S  B  ------- ---- ---- ---- ----- ----- ---- --a- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 2 / 2 5 / 8 3  

0.00 0 . 1 7  0.88 0 . 3 1  0.26 6 1  1 4 3  5 3 1  0.00 6 0 . 0 1  2 4 0  1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  ARE O U T S I D E  T H E  ACCURaCY L I M I T S  F O R  THE SAMPLE W E I G t i T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD O N E  GRAM SAMPLE ARE A S  F O L L O W S  

ELEMENT P C A  MG M  N  F E  C U  Z N  0 N  A  A  L B  A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  IOPPM 5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X l M U M  I .OOX 4.001 2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  IOOPPM I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A O U R A T U R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 
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I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 2 / 2 5 / 8 3  

P A G E  5 8  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  C U S T O M E H  A M F E R H F I R A  Z 4 C  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 . 3 - 5 0 7 4 - 1 9  
NUMBER X N  % P  XK XC A XMG MN F E  C U  I N  X S  B %NA A L  B A Y T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 8 / 8 3  ------- 

C O M P L E T E D  0 2 / 2 5 / 8 3  
0.00 0.18 1.47 0.30 0.17 5 1  145 5 2 6  0.00 7 0701 233 1 0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U r S l D E  T H E  ACCURACY L I M I T S  F O R  T t i E  S A M P L E  W E I G H T  I N D I C A T E D .  . . .................. 
ACCURACY L I M I T S  FOq T H E  S T A N D A R D  ONE GRAM S A M P L E  A R E  A S  FOLLOWS 

'ELEMENT P C A MG M N F E  C U Z N  e N A A L  13 A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  l O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 - 0 0 %  4 . 0 0 %  2.OOX 5 0 0 P P M  500PP LOO P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B U R A T O R Y  
TERRE t l A U T E .  I N D I  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
---: *- 



AMosTRos ENV IADAS eaBB ANAL ISE EELQ RHYKFRD 

Samp l e Exper i ment Treatment PI  a n t  Stage o f  
Develoment  

1 Nitroaen Fertllizatlon 0 KgN + 0 KgN Oat M i  l k Stage 
2 I n  Qat f o r  Forage 11 11 (Alone) 11 

5 o n ~ o o d ~ e r t i l i t v ~  O K g N +  40KgN " 11 

6 11 11 11 11 11 

9 11 0 KgN + 80 KgN " 11 

10 11 11 11 11 11 

13 11 0 KgN + 120 KgN " t t  

14 11 11 11 11 11 

17 11 30 KgN + 0 KgN " 11 

18 11 11 11 11 11 

2 1 (1 30 KgN + 40 KgN " 11 

2 2 11 11 11 11 11 

2 5 11 30 KgN + 80 KgN " 11 

2 6 11 11 11 11 11 . 
2 9 11 30 KgN + 120 KgN " 11 

30 11 11 11 11 I t  

33 11 60 KgN + 0 KgN t t  

34 11 11 11 11 11 

37 11 60 KgN + 40 KgN 11 

38 11 11 11 11 11 

4 1 11 60 KgN + 80 KgN " 11 

4 2 11 11 11 11 11 

45 11 60 KgN + 120 KgN 11 

46 11 11 11 11 11 

............................................................................... 
49 N l t r ~ g e n F e r t i I l z a t l o n  O K g N +  OKgN Oat La te  M i  l k  
50 i n  Qai f o r  Forage on 11 11 (Alone) Stage 
5 3 hFert f l l t \ rU 0 KgN + 40 KgN l1 11 

5 4 11 11 11 11 11 

57 11 0 KgN + 80 KgN " 11 

58 11 11 11 11 11 

6 1 11 0 KgN + 120 KgN " 11 

62 11 11 11 11 11 

6 5 11 30 KgN + 0 KgN l 1  11 

66 11 11 11 11 11 

69 11 30 KgN + 40 KgN " 11 

7 0 11 11 11 11 11 

73 11 30 KgN + 80 KgN " 11 

74 11 11 11 11 11 

77 11 30 KgN + 120 KgN " 11 

7 8 11 11 11 11 11 

8 1 t t  60 KgN + 0 KgN l1  11 

8 2 11 11 11 11 11 

8 5 11 60 KgN + 40 KgN l1  11 

86 11 11 11 11 11 

89 11 60 KgN + 80 KgN " 11 

90 11 11 11 11 11 

93 11 60 KgN + 120 KgN " t t  

94 11 11 11 11 11 

............................................................................... 
! '. J 

\\ 



Samp l e Experlment Treatment PI  an t  Stage o f  
Devel opment 

97 N I t r o a e n  F e r t  I I I 0 KgN + 0 KgN Oat II 

9 8 I n  Q& f o r  Forage on 11 11 (From t h e  II 

101 hFertflltvm 0 KgN + 40 KgN Mix ture)  11 

102 and Mlxture Q& nnd I! 11 It I! 

105 k k h  0 KgN + 80 KgN 11 

1 06 11 11 11 11 11 

109 11 0 KgN + 120 KgN II 

110 11 11 11 11 11 

113 11 30 KgN + 0 KgN " II 

114 tt 11 11 tt 11 

117 tt 30 KgN + 40 KgN It 11 

118 tt 11 11 tt 11 

121 tt 30 KgN + 80 KgN 11 

122 I t  I t  I t  11 . It 

125 tt 30 KgN + 120 KgN " II 

1 26 11 tt 11 tt II 

129 tt 6 0 K g N +  OKgN " 11 

130 tt tt tt tt 11 

133 tt 60 KgN + 40 KgN " tt 

134 11 tt 11 tt tt 

137 tt 60 KgN + 80 KgN It 11 

138 tt tt tt tt 11 

141 tt 60 KgN + 120 KgN " 11 

142 tt tt 11 tt tt 

-----------------------------------------------------------------------------. 
145 11 0 KgN + 0 KgN Vetch Flowering 
1 46 tt tt tt (From t h e  tt 

149 tt 0 KgN + 40 KgN Mtxture)  tt 

150 11 11 11 11 11 

153 II 0 KgN + 80 KgN " 11 

154 11 11 11 11 11 

157 11 0 KgN + 120 KgN " 11 

158 11 II 11 11 II 

161 11 30 KgN + 0 KgN " 11 

162 11 11 11 II 11 

1 65 11 30 KgN + 40 KgN l1 11 

166 11 II 11 11 II 

1 69 11 30 KgN + 80 KgN 11 

170 11 II 11 11 11 

173 11 30 KgN + 120 KgN II 

174 II 11 II 11 11 

177 11 60 KgN + 0 KgN " 11 

178 11 11 II 11 11 

181 11 60 KgN + 40 KgN l1 11 

182 11 11 11 11 11 

185 11 60 KgN + 80 KgN 11 

186 11 I1 I1 11 11 

189 11 60 KgN + 120 KgN " 11 

190 II 11 11 11 11 

, :  

! 
i 



Sample Experlment Treatment PI  a n t  Stage o f  
Development 

193 Seed 1 ng Dates and 1 s t  Seed + 1 s t  Cut Oat T l l l e r l n g  - 
1 97 N u m b e r p f U I n  2nd 11 11 11 Beglnnlng o f  
198 Qaks f o r  Forage 11 11 11 11 11 Stem El onga- 
20 1 (5 Seeding Dates 3 rd  " II 11 II t i o n  
202 + 2 Cuts o r  1 Cut t t  11 11 11 11 11 

205 Only) 4th Seed + 1 s t  Cut 11 11 

206 11 11 11 11 11 t I  I 1  

209 11 5 th  " 11 II 11 11 

21 0 11 11 I t  I t  I t  11 I t  

- - - 

21 6 11 1 s t  Seed + 1 s t  Cut Weeds Vegetat ive 
220 11 2nd Seed + 11 11 

224 t t  3rd  Seed + tt " 11 11 

2 28 11 4th Seed + l1 tt t t  11 - 
23 2 11 5 t h  Seed+ " 11 11 .............................................................................. 
23 3 11 1 s t  Seed + 1 Cut Only Oat M i  l k  Stage 
23 4 11 11 11 I t  I t  I t  11 

23 7 II 2nd Seed + tt t t  t t  11 

23 8 11 11 11 I t  I t  I t  11 

241 11 3rd  Seed + 11 11 11 

242 11 11 11 I t  11 11 I t  

245 11 4th  Seed + It tt  11 II 

2 46 I t  I t  I t  11 11 I t  11 

249 11 5th  Seed + " 11 11 11 

250 11 t t  11 11 I t  I t  I t  

.............................................................................. 
253 t t  1 s t  Seed + 1 Cut Only Weeds La te  
254 11 I t  11 I1  I t  I t  Matur 1 t y  
2 57 11 2nd Seed + I t  I t  I t  

258 11 11 11 I t  I t  I t  I t  

264 11 3rd  Seed + tt 11 11 11 

265 11 4th Seed + " 11 11 11 

266 11 11 I t  11 11 I1  I t  

269 11 5th  Seed + " t t  t t  11 

27 0 t t  t t  t t  n 11 11 11 

1 s t  Seed + 2nd Cut Oat M I  l k Stage 
I t  I t  I t  11 I t  11 

27 7 t t  2nd Seed + " 11 t t  

27 8 11 11 I t  I t  11 I t  I 1  

28 1 t t  3 r d  Seed+ " " 11 11 

282 11 I t  11 I t  I t  I t  I t  

285 t t  4 th  Seed + tt " 11 I t  

286 11 I t  11 I t  I t  n tr 

289 11 5 th  Seed + " It I t  . I t  

290 t t  I t  I t  I t  I1 11 11 

.............................................................................. 



Sample Experiment Treatment PI an t  Stage o f  
Development 

1 s t  Seed + 2nd Cut 
11 I t  I t  I t  

2nd Seed + It 
11 11 I t  I 1  

3rd Seed + It 
I t  I t  11 I1  

4th Seed + 
I t  11 I t  I t  

5th  Seed+ 
I t  I t  I t  I t  

Weeds 
I t  

Late  
Matur i ty 

I t  

.............................................................................. 
7 93 Medlterranean Box 4 Sub C1 Vegetat lve 
794 Seeded Pasture Box 5 Wh l t e  CI Ear ly  Spr lnc 
795 Dry/Graz. Sheep Box 6 t t  II II 11 

Adaptat lon and Sub Clover Vlnhals 
Product lon o f  Specles tt II T r l k a l  l a  
and C u l t l v a r s  f o r  t h e  " " Seaton Park 
Dry Medlterranean t t  t t  Howard 
Condi t ions f o r  I t  I t  Woogenew p 
Graz i ng I t  I t  Cla re  

I1  Whlte Clover G. Hula 
t t  Ladlno White Clover 

TOTAL NUMBER OF SAMPLES -- 160 
VILA REAL, 13 DE DEZEMBRO DE 1982 

NUN0 MORElRA 

BEST AVAILABLE COPY 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERO OR C L - PUROUE CUSTOMER NUNU I ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  SAMPLE L A 8  I 0  8 3 - 5 0 7 5 - 0 2  
NUMBER X N % P XK XCA XMG M N  FE C U  Z N X S  8 %NA A L  8 A WT L U G -  1 N ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- --me- --a- ---- ---- 0 1 / 1 9 / 8 3  

COMPLETED 03/0 1 / 8 3  
0.00 0.15 1 .34  0.13 0 . 0 7  96 2 2 9  21 1 4  0.00 2 0  0.00 2 5 *  11 1.00 

------------------ NOTE VALUES NOTED BY 9 ARE OUTSIDE THE ACCUHACY L I M I T S  FOR THE SAMPLE W E I G H ~  INDICATED. .................... 

E L E M E N T  P C A MG M N  F E  C U  Z N  8 N A  A L  8 A 
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  IOPPM 5 P P M  0 . 0 1 X  3 0 P P M  5 P P M  
M A X I M U M  1.00% 4 .00% 2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  IOOPPM I O O P P M  0 . 5 0 X  SOOPPM I O O P P M  

1MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TEHRE HAUTE. I N D I A N A  4 7 0 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



1MC P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  2 
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  RHYKERO OR C L - PUROUE CUSTOMER NUN11 2 
-------------------------------------------------------------------------------------------------------------------.---------------- 

S A M P L E  - -PARTS P E R  M I L L  I ON--- P P M  P P M  PPM SAMPLE L A O  I D  8 3 - 5 0 7 5 - 0 3  
NUMBER X N X P  XK XC A XMG MN F E  C U  Z N  XS B XNA A L  8 A W T L U G -  1 N ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E r E O  0 3 / 0  1 / 8 3  
0.00 0.15 1 .43  0.15 0.08 1 0 4  3 4  23 16 0.00 2 9  0.00 3 5 10 1 . 0 0  

------------------ N O T E  V A L U E S  NOTED B Y  O ARE O U T S I O E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  WEIGHT I N D I C A T E D -  -------------------- 
ACCURACV L I M I T S  FOR THE STANDARD ONE GRAM SAMPLE A R E  A S  FOLLOWS 

E L E M E N T  P C A MG M N F E C U  Z N B N A A L  B A  
M l N I M U M  0 .05% O a O 8 X  0.04% l O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 .01% 3OPPM S P P M  
M A X I M U M  1 - 0 0 %  4.00% 2.00% 5 0 0 P P M  5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A r U R Y  
TEHRE HAUTE. I N 0 1  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



P A G E  3 

ACCOUNT 0 6 1  R H Y K E R D  OR C L - P U R D U E  CUSTOMER N U N 0  5 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 0 4  
NUMBER X N  X P XK XCA XMG M N  F E  C U  Z N X S  8 XNA A L  8 A W T L U G -  I N  ------- 0 1 / 1 9 / 8 3  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---a ---- ---- C U M P L E T E D  03/0 1 / 8 3  

0.00 0.16 1.51 0 . 1 4  0.08 7 3 4 0  23 17 0.00 2 2  0.00 3 4  9 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  FE C U  Z N  B N A A L  B A 
MINIMUM 0.05% 0 .08~  0 . 0 4 %  IOPPM ~ S P P  5 PPM 10 PPM 5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I e 0 0 X  4 .00% 2 .00% SOOPPM 500- 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I H C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H V K E R D  O R  C L - P U R D U E  C U S T O M E R  N U N U  6 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 5 - 0 5  
N U M B E R  X N X P XK XC A X MG MN FE C U  Z N  X S  0 XNA A L  B A Y T L O G -  I N  0 1 / 1 9 / 0 3  ------- ---- ---- ---- ----- ----- ---a ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E r E D  03/0 1/83 

0.00 0.17 1 . 6 5  0.15 0.09 18 30 30 0.00 38 3* 21 0.00 11 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C V  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U Z N B N A A L  B A  
M I N I M U M  0.05% 0 . 0 8 X  0 0 0 4 X  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P t 4  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2 .00X  SOOPPM 500PP 100 P P M  1 0 0 P P M  1 0 0 P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A r O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
-.. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  5 

ACCOUNT 061 R H V K E R D  OR C L - P U R D U E  CUSTOMER NUNCI 9 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 5 - 0 6  
NUMBER X N X  P XK XC A  XMG M N  F E  C U  Z N X S  B XNA A L  B A W T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  03/0 1  /83 
0.00 0.19 1-63 0.16 0.09 80 38 23 19 0.00 2 q  0.00 30 9 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L t M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0.04% I O P P M  2 5 P P  S P P M  l O P P M  S P P M  O m O l X  3 0 P P M  S P P M  
M A X I M U M  I m O O X  4 . 0 0 X  2 . 0 0 %  SOOPPM 500PP 100 P P M  l O O P P M  l O O P P M  0 0 5 0 X  5 O O P P M  l O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B U R A T O R V  
T E R R E  HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  OR C L - P U R D U E  CUSTOMER N U N 0  1 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 0 7  
NUMBER X N X P XK %CA %MG M N  FE C U  Z N  X S  B  XNA A L  B  A  U 1 L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPL E r E D  03/0 1  /83 

0.00 0.18' 2 . 0 2  0 . 1 5  0.09 66 39 2 0  18 0.00 2 0  0.00 S O  7 1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I O E  T H E  A C C U R A C Y  L I M I T S  F O R  r H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  V Z N 8 N A  A  L B A  
M I N I M U M  0 .05% 0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1.00% 4 . 0 0 %  2 .00% SOOPPM 5 0 0 P P  100 P P M  l O O P P M  l O O P P M  0 . 5 0 %  S O O P P M  l O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  HAUTE.  I N D I  A N 4  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
--"\ 

*.._I 

b 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERO DR C L - PURDUE CUSTOMER NUNO 1 3  ................................................................................................................................... 
S A M P L E  - - P A R T S  PER M I L L I O N - - -  P P  M P P M  P P M  SAMPLE L A B  I D  0 3 - 5 0 7 5 - 0 8  
NUMBER X N  X P  XK XC A %MG MN F E  C U Z N XS B XNA A L  B A W T L O G -  I N  01/19/03 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 0  1 / 8 3  

0.00 0 .20  1.77 0.15 0.08 65 36 33 23 0.00 2*  0.00 4  1 6 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS 

ELEMENT P C A  MG MN F E  C U  Z N  B N A A L  B A 
M I N I M U M  0.05% 0 .08X 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1.OOX 4.00% 2 . 0 0 %  5 0 0 P P M  5 0 0 P P  100 PPM IOOPPM I O O P P M  0 . 5 0 %  5 0 0 P P M  IOOPPM 

rnc AGRONOMIC SERVICES L A R O R A T O R Y  
TERRE HAUTE. I N O l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R O U E  CUSTOMER N U N O  1 4  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 0  
N U M B E R  X N  -X P X K  X C  A  XMG M N  FE CU Z N X S  6 X N  A  A L  B A W T  LOG- I P I  01/19/83 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1 / 8 3  

0.00 0 .17  1.73 0.17 0.10 7  Y 32 20 24  0.00 33 0.00 3 1 9 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  C ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

E L E M E N T  P C A  MG MN F E C U Z N  El N A  A  L B  A  
M I N I M U M  0 . 0 5 %  0 - 0 8 %  0.04% I O P P M  2 5 P P  5 P P M  L O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4.00% 2.00% SOOPPM 500PP 100 P P M  l O O P P M  I O O P P M  O a S O X  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A E O R A I O H Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  9 
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 1 7  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P  M P P H  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 1  
NUMBER X N  X P XK XC A XMG M N  F E  C U Z N X S  B XNA A L  B A WT L U G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 0  1 /03 
0.00 0.15 1.31 0.11 0 . 0 7  89 30 20 18 0.00 23 0 .00  3 3  8 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  a ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS 

E L E M E N T  P C A MG MN F E C U  Z N  B N A A L  B A 
M I N I M U M  0 .05% 0 0 0 8 X  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0.01% 3 O P P M  5PPM 
M A X I M U M  1.OOX 4 .00% 2 .00% 5OOPPM 5 0 0 P P  LOO P P M  I O O P P M  I O O P P M  0.50% SOOPPM I O O P P M  

I MC AGRONOMIC SEl4V I C E S  L A B O R A T O R Y  
l E R R E  HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
1' 

\. \ 1 
- 2  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  1 0  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  N U N 0  18 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  W I L L I O N - - -  PP M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 2  
N U H O E R  X N  X P XK XC A XMG MN F E  C U Z N X S B XNA A L  B A V T L O G - I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPL E T  E D  03/0 1 /83 

0.00 0 . 1 4  1.52 0.15 0.08 8 3 2 6 2* 1 4  0.00 2=? 0.00 3 4 13 1.00 

------------------ N O T E  V A L U E S  N O T E 0  B Y  + A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  FOR THE S T A N D A R D  ONE G R A M  S A M P L E  A R E  A S  F O L L O W S  

ELEMENT P c A nc MN FE cu  z N e N A AL BA 
MINIMUM 0.05% o.oex 0.04% IOPPW 2 5 ~ ~  5 PPM IOPPH SPPM 0.01 x ~ O P P M  SPPM 
M A X I M U M  t .OOX 4 . 0 0 %  2 . 0 0 %  SOOPPM 500PP 100 P P H  I O O P P H  I O O P P M  0 . 5 0 X  5 0 0 P P M  I O O P P H  

I H C  AGHONOM I C S E R V  I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N l > l  A N A  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION ." 1 
\ 

* -  -.., 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  I 1  

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER NUNO 21 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 3  
NUMBER XN XP XK xc A XMG MN FE cu z N xs B XNA AL 8~ Y T LOG- t1.1 0 1 / 1 9 / 8 3  ------_ . ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1  / 8 3  

0.00 0.16 1-35 0011 0.08 9 1 2 4 3  23 20 0.00 23 0.00 2 3 *  8 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C V  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  ONE G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G M N  F E  C  U Z N B N A  A L  A A  
M I N I M U M  0 0 0 5 %  0 0 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 O P P M  S P P M  
M A X I M U M  1 0 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  L O O  P P M  I O O P P M  l O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E H V  I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H V K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  22  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 4  
N U M B E R  X N  X P XK XC A  XMG M N  F E  C  U Z  N  X  S B XNA A L  B A W T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 19/83 

COMPL E l  E D  0310 1 / 8 3  
0.00 0.19 1.76 0.15 0.09 6 9 3 1 23 22 0.00 23 0.00 4 2 8 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T t i E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG MN F E  C U  Z N  B N A  A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 X  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2.OOX SOOPPM 5 0 0 P P  100 P P M  1OOPPM l O O P P M  0 . 5 0 %  5 0 0 P P M  LOOPPM 

I MC AGRONOM 1  C  
TERRE HAUTE.  

S E l i V  I C E S  L A H O R A T O R Y  
I N O  I I I N A  4 7 8 0 8  

INTERNATIONAL MINERALS &CHEMICAL CORPORATION 
,, 

1. -. 
% 

-:.- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  13 

ACCOUNT 0 6 1  R H Y I E R D  OR C L - P U R D U E  CUSTOMER NUNO 25 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 5  
NUMBER X N  X P  XK XCA XMG MN F E  C U Z N  X S  8 XNA A L  8 A Y T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- --a- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

COMPL E T E D  0 3 / 0  1 /83 
0.00 0.15 6 0 . 1 8  0.11 6 8 34 2* 18 0.00  23 0.00 3 9 1 0  I .oo 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I  T S  FOR THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

ELEMENT P C A MG MN FE C U Z N B N A A L  8 A  
M I N I M U M  0 . 0 5 X  O.OBX 0 .04% I O P P M  2 5 P P  5 P P M  1OPPM SPPM 0 . 0 1 %  3 0 P P M  SPPM 
M A X I M U M  1 .00% 4 .00X 2.OOX SOOPPM 5 0 0 P P  100 P P M  I O O P P M  1 0 0 P P M  0.50% SOOPPM IOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE. I N 0 1  A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  1 4  
0 4 / 0 6 / 8 3  

A C C O U N T  061 R H V K E R D  O R  C  L - P U R D U E  C U S T O M E R  N U N 0  26  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 1 6  
N U M B E R  X  N  X P  XK XCA XMG MN FE C U  Z N X S  B XNA A L  B A W T L O G - I N  0 1 / 1 9 / 0 3  ------- _ _ _ _  _-__ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  -__- _ _ _ _  ___- _ _ _  ___-_ -__- _ _ _ _  -_-_ C O M P L E T E D  0 3 / 0  1  / 8 3  

0.00 0 3 0  0.13 0.08 60 48 20 19 0.00 23 0.00 68 7 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  SAMPLE A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E C U Z N B N A  A L  B A  
MINIMUM 0 .05% 0.08% 0 . 0 4 ~  IOPPM 2 5 ~ ~  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
MAXIMUM 1 .00% 4.00% 2.00% ~ O O P P M  SOOPP 100 PPM looppn IOOPPM 0 . 5 0 ~  SOOPPM IOOPPM 

I M C  A G R O N O M I C  S E R V I C E S  L A R O R A T O R V  
T E R R E  H A U T E *  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

I 
J- - 
/-. 



KMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 5  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R O U E  CUSTOMER NUNO 2 9  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 5 - 1 8  
NUMBER X N  X  P XK XCA X MG MN F E  C U E N  X S  B X N  A AL  8 A W T L U G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0.19 1-15 0 . 2 0  0.12 9 1 5 3 2= 25 0.00 33 0.00 8 1 6 1.00 

------------------ N O T E  V A L U E S  N O T E 0  B V  + ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P  C A  MG M N F E C U Z N B N A A L  B A  
M I N I M U M  O - O S X  0 . 0 6 %  0 . 0 4 %  I O P P M  25PP 5 P P M  l O P P M  5 P P M  0 . 0 1 X  3 O P P M  S P P M  
M A X I M U M  1.OOX 4 . 0 0 X  2 . 0 0 %  5 0 0 P P M  500PP LOO P P M  I O O P P M  LOOPPM 0 . 5 0 X  5 0 0 P P M  l O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



P A G E  I 6  

A C C O U N T  0 6 1  R H Y K E R O  D R  C  L - P U R D U E  C U S T O M E R  N U N 0  30 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A 8  I D  8 3 - 5 0 7 5 - 1 9  
N U M B E R  X  N  X  P XK XCA XMG MN F E  C U  Z N  X S  B XNA A L  8 A  V T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ---9- ---- ---- ---- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0 . 2 0  6 0.17 0.11 7 8  4  6 3a 26 0.00 33 0.00 6 4 8 1 - 0 0  

------------------ N O T E  V A L U E S  N O T E D  BY  A R E  O U T S I D E  T H E  ACCURACV L I M I T S  F O R  T t i E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E C  U Z  N  B N A  A L  B A 
M I N I M U M  0 . 0 5 X  0 .0BX 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  O . O l X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 .00~  SOOPPM 5 0 0 ~ ~  100 PPM 100pp~  t o o p p n  0 . 5 0 %  5 0 0 p p ~  1 0 0 p p ~  

I M C  A G H O N O M I C  S E R V I C E S  L A B O R A T O R I  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION 
__.c"' 

. .- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 7  

ACCOUNT 061 RHYKERO OR C L - PURDUE CUSTOMER NUNO 3 3  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  1 0  8 3 - 5 0 7 5 - 2 0  
NUMBER X N X P  XK XC A XMC M N  FE C U  Z N X S  B XNA A L  B A WT L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E r E O  0 3 / 0  1 / 8 3  

0.00 0 .14  1.18 0 .12  0 . 0 7  6 4  2 7  2* 1 3  0.00 23 0.00 36 8 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E 0  B Y  3 ARE O U T S I D E  T H E  ACCURACY L l M l  T S  FOR THE S A M P L E  W E I G H 1  I N O I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE STANOARD ONE GRAM SAMPLE ARE AS F O L L O W S  

E L E M E N T  P C A MC MN FE C U  Z N B N A A L  B A 
M l N l M U M  0 . 0 5 X  O.OBX 0 .04% l O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3OPPM 5 P P M  
M A X I M U M  I * O O X  4.OOX 2.00% SOOPPM SOOPP 100 P P M  IOOPPM I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P H  

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
TERRE HAUTE. l N D l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 

. .-' ,. . , . 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  1 8  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  NUNO 34 ................................................................................................................................... 
S A M P L E  - - P A R T S  P k R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 5 - 2 1  
N U M B E R  X N X P XK X C  A XMG MN FE C U  Z N  X S  B XNA A L  8 A W T L O G - I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

CIIMPL E T E V  03/0 I / 8 3  
0.00 0.18 1 3 8  0.14 0.09 85 32 2* 21 0.00 2* 0.00 4 I 9 1-00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  WEIGt IT  I N D I C A T E D .  -------------------- 

E L E M E N T  P C A MG M N F E C U  Z N 8 N A A L  8 A 
M I N I M U M  0 .05% 0 . 0 8 %  0 . 0 4 X  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I.OO% 4 .00% 2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  l O O P P M  0 . 5 0 %  5 O O p p M  I O O p p M  

I MC AGRONOMl  C S E R V I C E S  L A B O R A r O R Y  
T E R R E  HAUTE.  I N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
I ,- ..*- - 
i.7 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 1  061 83 

P A G E  19 

ACCOUNT 0 6 1  R H Y K E R D  DR C L - PURDUE CUSTOMER NUNO 3 7  --------_-_---___------------------------------------------------------------------------------------------------------------------ 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 2 2  
NUMBER.  X  N X P  XK XC A XMG MN F E  C U  I N  X S B XNA A L  B  A  W T LOG-  I N  ------- 0 1 / 1 9 / 8 3  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

COMPLETED 0 3 / 0  1 / 8 3  
0 .00  0 1.21 0 .14  0.08 85 38 23 1b 0.00 23 0.00 4 6 1 2  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  WEIGHT I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE AS F O L L O W S  

ELEMENT P C A MG MN F E  C U  Z N  B N A A L  B  A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P H  0 . 0 1 %  3 0 P P M  S P P M  
MAXIMUM 1 .00% 4 . 0 0 %  2 .00% 5OOPPM 5 0 0 P P  100 P P M  IOOPPM I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I H C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  I tAUTE.  I N D  l ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  2 0  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER N U N 0  38 ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 5 - 2 3  
NUMBER X  N X  P XK XC A  XMG MN F E  C U  Z N  X  S  B XNA A L  B A  WT L O G - I N  01/19/83 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1 / 8 3  

0.00 0 4 6  0 . 1 4  0.08 62 6 6 29 18 0.00 2*  0.00 7 4  8 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C  A  MG M N  F E C U  Z N  B N  A  A L  B A  
M I N I M U M  0 . 0 5 %  0 0 0 8 X  0 . 0 4 1  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 O P P M  S P P M  
M A X I M U M  1.OOX 4 . 0 0 %  2 . 0 0 1  SOOPPM 500PP LOO P P M  1 0 O P P M  1 0 O P P M  O.5OX 5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R V  
T E R R E  H A U T E .  I N D I  ANA 4  7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

-/, 
i-; 



IMC PLANT TISSUE ANALYSIS REPORT P A G E  2 1  
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERD OR C L - PUROUE CUSTOMER N U N n  4 1  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM PPM PPM SAMPLE L A B  I D  8 3 - 5 0 7 5 - 2 4  
NUMBER X N  X P  XK XC A XMG M N  F E  C U Z N X S  B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

COMPLETED 0 3 / 0 1 / 8 3  
0.00 0.16 1.10 0.13 0.08 7 8 3 7  23 23 0.00 2* 0.00 39 7 L .00  

ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE AS F O L L O W S  

E L E M E N T  P C A MG MN F E  C U Z N B N A A L  B A  
M I N I M U M  0 0 0 5 X  0 . 0 8 X  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  1OPPM 5 P P M  0 .01% 3OPPM 5 P P M  
M A X I M U M  1 - O O X  4.0OX 2 .00X 5 0 0 P P M  5 0 0 P P  1 0 0  PPM LOOPPM 1OOPPM 0 . 5 0 X  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  MINERALS 81 C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  6 N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  2 2  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - PURDUE C U S l O M E R  NUNU 4 2  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L 1  ON--- P P M  P P M  P P M  S A M P L E  L A B  ' I D  8 3 - 5 0 7 6 - 0 2  
NUMBER X N  X P  XK XC A X MG MN F E C U Z N  XS 8 XNA A L  6 A WT L O G -  I N  0 1 / 1 9 / 0 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- CLIMPLETED 0 3 / 0  1 / 8 3  

0.00 0.17 7 0.20 0.11 7 6 5 6 3 *  2 4  0.00 3 0  0.00 6 5 6 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  0 ARE O U T S I D E  1 H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

E L E M E N T  P C A MG M N  F E C U  Z N  6 N A A L  H A  
M I N I M U M  0.05% 0 . 0 8 %  0 .01% I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3OPPM S P P M  
M A X I M U M  1.00% 4.00% 2 .00% SOOPPM 500pp 1 0 0  P P M  1 O o p p M  1 0 0 p p ~  0 . 5 0 %  5 0 0 p p ~  l o o p p ~  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL  MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  2 3  

A C C O U N T  061 R H Y K E R D  O R  C  L - P U R D U E  C U S T O M E R  NUNO 4 5  
-----------------------------------------------------------------------------------------------------------------------------&----- 

S A M P L E  - - P A R T S  P E R  M l L L  I ON--- P P  M P P M  P P M  S A M P L E  L A B  10 8 3 - 5 0 7 6 - 0 3  
N U M B E R  X  N  X P  XK X C A  XMG M N  F E  C U  Z N  X S  B XNA A  L B A  W T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1/83 

0.00 0.21 1.91 0.20 0.12 9 1 6 1 33 36 0.00 33 0.00 9 0 6 1 -00  

------------------ N O T E  V A L U E S  N O T E D  B Y  8 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E l G H T  I N D l C A T E D .  -------------------- 
A C C U R A C Y  L l M l T S  F O R  T H E  S T A N O A R O  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G M N F E  C U  Z  N B N A A L  9 A  
M I N I M U M  0 . 0 5 %  0 . 0 0 X  0 . 0 4 X  l O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 X  5 0 0 P P M  500PP 100 P P M  I O O P P M  l O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B U R A  TORY 
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  2 4  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 4 6  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  PP M P P M  P P M  S A M P L E  L A H  I D  8 3 - 5 0 7 6 - 0 4  
NUMBER X N  X P XK XCA XMG MN F E  C U  Z N X S  B XNA A L  B A Y T ' L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0 . 1 4  1 . 2 6  0 . 1 4  0.08 6 0  3 0 28 1 5  0.00 23 0.00 35 8 1 . 0 0  

-- ---- -- ---------- N O T E  V A L U E S  N O T E D  B Y  8 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L l M I  T S FOR THE S T  ANDARO ONE C R A M  S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A MG M N  F E C U  Z N  B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 .08% 0.04% I O P P M  25PP 5 P P M  l O P P M  5 P P M  0 .01% 3 O P P M  5 P P M  
M A x l M u M  1 .00% 4 . 0 0 %  2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  l O O P P M  0 . 5 0 X  5 0 0 P P M  l O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A r O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  2 5  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  49 -------__-_-___-_------------------------------------------------------------------------------------------------------------------ 
S A M P L E  - - P A R K S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 0 5  
NUMBER X N  X  P XK XC A  XMG M N  F E  C U  Z N  X S  B XNA A L  B A W T L I I G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  03/0 1 / 8 3  

0.00 0.12 1 . 2 1  0.12 0.04 151 4 1  4* 16 0.00 23 0.00 9 2 14 1 .OO 

------------------ N O T E  V A L U E S  N O T E 0  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N F E C U  Z N  8 N A  A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1.OOX 4.OOX 2 . 0 0 %  5 O O P P M  5 0 0 P P  1 0 0  P P M  l O O P P M  l O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONDM I C  S E R V I C E S  L A O O R A T O R Y  
T E R R E  H A U T E .  I N O l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

'3\ 



P A G E  2 6  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 50 ................................................................................................................................... 
S AMPLE - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 0 6  
NUMBER X N X P XK XCA XMG MN F E  C U  Z N  X S  B XNA A L  tl A Y T L U G -  114 01/19/83 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/01/83 

0.00 0.11 1.20 0.10 0.05 1 3 7  2 8 4 *  I S  0.00 23 0.00 4 8 22 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  Tt4E S A M P L E  W E I G t I T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A MG M N  F E  C U  Z N  8 N A  A L  B A 
M I N I M U M  0 . 0 S X  0 . 0 8 X  0.04% I O P P M  2 S P P  S P P M  l O P P M  5 P P M  0 . 0 1 X  3 0 P P M  5 P P H  
M A X I M U M  I .OOX 4 . 0 0 X  2.00% SOOPPM SOOPP LOO P P M  I O O P P M  I O O P P U  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A  r O R Y  
T E R R E  HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
1 

r l  
% -3 

1 .. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  2 7  

A C C O U N T  061 R H Y K E R O  D R  C L - P U R D U E  CUSTOMER N U N O  53 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  B P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 0 7  
N U M B E R  X N X B  XK XCA XMG M N  FE C U  Z N  X S  B X N A  A L  B A WT L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  03/01/83 

0.00 0.11 1 . 0 4  0.10 0.05 124 5 7 5 19 0.00 23  0.00 128 14 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  9 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E l G H l  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG H N  F E C U Z N 8 N A A L  B A 
MINIMUM 0 .05% 0 . 0 8 ~  0.04% IOPPM 2 5 ~ ~  5 P P M  I O P P H  S P P M  0 . 0 1 %  3 O P P M  S P P M  
MAXIMUM 1.00% 4.00% 2 . 0 0 %  SOOPPM SOOPP 100 PPH looppn IOOPPM 0.50% ~ O O P P M  IOOPPM 

I MC AGRONOM 1 C 
r E R R E  H A U T E .  

S E R V I C E S  L A R O R A  
I N D  1 ANA 4 7808 

TORY 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
_,--' 

I -- ._ -, .- 
&*-' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  2 8  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  54 ................................................................................................................................... 
S AMPL E  - - P A R T S  P E R  M I L L  I ON--- P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 0 8  
NUMBER X N  XP XK XCA XMG MN F E  C  U Z N  X S  B XNA A L  B A W T  L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  03/01/83 

0.00 0.12 1.00 0.10 0.06 1 0 7  4 0  4 3  18 0.00 2 4  0.00 50 1 4  1.00 

----------------a- N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H 1  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N 1  P C A  MG M N  F E  C U  Z N  B N A A L  B A 
M I N I M U M  0 .05% 0 . 0 8 %  0.04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2.00% 5 0 0 P P M  500PP 1 0 0  P P M  l O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  l O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
1 E R R E  HAUTE.  I N D  I ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
. .- - 

'?.a 

I 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  2 9  

ACCOUNT 0 6 1  RHYKERO OR C L - PUROUE CUSTOMER NUNO 5 7  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  ION- - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 6 - 1 0  
NUMBER X N X P XK XC A XMG MN F E  C U  Z N  X S  B XNA A L  B A WT LOG- I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 0  1 / 8 3  

0 .00  0.10 1 .07  0.11 0.05 1 1 9  38 4 *  18 0 - 0 0  23 0.00 4 6  1 1  1 - 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I O E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE A R E  AS FOLLOWS 

E L E M E N T  P C A MG MN F E C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  O o O 8 X  0 . 0 4 X  I O P P M  2 S P P  S P P M  I O P P M  SPPM 0 - 0 1 X  3 0 P P M  SPPM 
M A X I M U M  1 .00X 4 .00% 2.00X SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  1 0 0 P P M  0 - S O X  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  30 

ACCOUNT 061 R H Y K E R D  DW C L - P U R D U E  CUSTOMER N U N 0  58 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5076-11 
NUMBER X N  X P XK XC A XMG MN F E  C U  Z N  X S  B XNA A L  B A W T L O G - I  N ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 0  1/83 
0.00 0.08 1-08 0.11 0.05 139  3 I 5 l a  0.00 2* 0.00 5 2 11 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  8 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E W E  N T  P C A MG M N  F E C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  0 - 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 .01X 3 O P P M  S P P M  
MAXIMUM 1 . 0 0 ~  4 . 0 0 ~  2 . 0 0 %  SOOPPH SOOPP 100 PPM IOOPPM IOOPPM 0.50% SOOPPM IOOPPM 

I MC AGRONOM I C 
T E R R E  H A U T E .  

S E R V I C E S  LAOLJRA 
I N O [  ANA 4 7 8 0 8  

TORY 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

--. 
-* 



P A G E  3 1  

CCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNCI 6 1  ---_________-__--_---------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  PER M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 1 2  
NUMBER X N  X P XK XC A XMC t i  FE CU Z N  X S  B XNA A L  B A W T L O C -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 f  1 9 / 8 3  ------- C D M P L E T E O  0 3 1 0  1 / 8 3  

0.00 0111 1.15 0.09 0.05 143 3 1 4 3  2 1  0.00 23 0.00 4 8  1 3  1 . 0 0  

----------------- N O T E  V A L U E S  N O T E D  B Y  9 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T t i E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N F E C U Z N B N A A L  B A  
M I N I M U M  0 . 0 5 %  0 .08% 0 . 0 4 %  I O P P M  25PP 5 P P H  I O P P M  S P P H  0.01 % 3 O P P M  S P P M  
M A X I M U M  1 .00% 4.OOX ,2 .00% 5 0 O P P H  500PP 100 P P M  LOOPPM 1 0 0 P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R H E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  3 2  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  RHYKERO O H  C L - PURDUE CUSTOMER NUNU 62 ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  83-5076-13 
NUMBER X N X P XK XC A X MG MN F E  C U  L N  X S  B XNA A L  B A W T LCJG- I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

CCJMPLETED 0 3 / 0  1/83 
0.00 0.12 1-16 0.14 0.05 105 67 6 23 0.00 29 0.00 7 7 7 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3' ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD O N E  GRAM S A M P L E  ARE A S  FOLLOWS 

ELEMENT P C A MG MN F E  C U  Z N B N A A L  B A 
M I N I M U M  0.05X 0.08% 0.04% IOPPM 2 5 P P  5 P P M  I O P P M  5 P P M  0.01X 3 0 P P M  5 P P M  
M A X I M U M  1.OOX 4.00% 2.00% SOOPPM 5 0 0 P P  1 0 0  PPM ~ O O P P M  ~ O O P P M  0 . 5 0 ~  5 0 0 p p ~  IOOPPM 

rnc AGRONOMIC SERVICES L A B O R A V O R Y  
TERRE HAUTE. I N D I A N A  47808 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  33 

ACCOUNT 0 6 1  R H Y K E R D  OR C L - PUROUE CUSTOMER NUNO 65 
_-_-^-_-__________-----------------------------------------------------------------------^----------------------------------------- 

S A M P L E  - -PARTS P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 6 - 1 4  
NUMBER X N  X P XK XCA XMG MN F E  C U Z N  X S B XNA A L  B A W T LOG-  I N  _ _ _ _  ___- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 0 1  /83 

0.00 0 .12  1.11 0.11 0.05 161 4 2  4 3  1 5  0.00 28 0.00 5 3 I 3  1 .oo 

------------------ N O T E  V A L U E S  N O T E D  BY * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P C A MG MN F E  C U Z N  B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  l O P P M  5 P P M  0 . 0 1 %  3OPPM S P P H  
MAXIMUM 1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  1OOPPM 0 . 5 0 %  SOOPPM 1 0 0 P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TEHHE HAUTE. I N O 1  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
- .  

''I 



I M C  P L A N r  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  34  
0 4 / 0 6 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  NUN0 66 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 1 5  
N U M B E R  X N  X P  X K  X C  A  XWG MN F E  C U  Z N  X  S  B X N  A  A L  U A Y T  L O G -  1  N 0 1  / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C I ) M P L E T E D  03/0 1  /83 

0.00 0 . 1 3  1 . 0 4  0.12 0.06 I 2 0  27 4* 16 0.00 2*  0.00 4 1 20 1 .OO 

------------------ N O T E  V A L U E S  N O T E 0  B Y  a A R E  O U T S I D E  rHE A C C U R A C V  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I W I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U Z  N B N A A L  B A  
M I N I M U M  0 . 0 5 %  0 - 0 8 X  0 . 0 4 X  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 - O O X  4 - 0 0 %  2 . 0 0 X  5 0 0 P P M  S O O P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
- *.- - . . 

m- " 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  35 

A C C O U N T  061 R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  N U N O  69 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 1 6  
N U M B E R  X N  X P  XK XC A XMG M N  F E  C U  Z N  X S  B XNA A L  B A Y T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 ------- C O M P L E T E D  03/01 /83 

0.00 0.10 0.98 0.09 0.05 116 4 2 4 *  15 0.00 23 0.00 5 1 12 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  8 C A MG M N  F E C U Z N  N A A L  6 A 
M I N I M U M  0 . 0 5 %  O * O B X  0 . 0 4 %  I O P P M  2 5 P P  5 PPM IOPPM 5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4.OOX 2 .00% 5 O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  l O O P P M  

1MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  36 

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  NUNO 70 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P L R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 1 8  
NUMBER x N XP XK XCA XMG MN FE cu Z N  YS e XN A AL B A W T  LOG- IN ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  03/0 1  /83 
0.00 0.11 0.98 0.11 0.06 86 32 5 17 0.00 23 0.00 42 1 4  1-00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

ELEMENT P c A MG M N FE c u  z N e N A AL B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  5 P P M  
M A X I M U M  I e O O X  4 . 0 0 %  2 .00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A F I O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION --- - 
5 -- . *+ 

>. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 3 7  

ACCOUNT 0 6 1  RHYKERD D R  C  L - PURDUE CUSTOMER N U N 0  7 3  _-___-_____-_-_-_------------------------------------------------------------------------------------------------------------------ 
S A M P L E  - -PARKS P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 6 - 1 9  
NUMBER X N  % P XK XC A  XMG MN F E  C U  Z N  X S  B XNA A L  B  A  W T  L O G -  I N  0 1 / 1 9 / 8 3  ------- _--_ ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 03/0 1  /83 

0.00 0 . 1 0  0 3  0 .10  0.05 121 4  8 5 18 0.00 2 9  0.00 6 1  I 1  1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  A C C U R A C I  L I M I T S  FOR THE SAMPLE W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F U R  THE STANDARD ONE GRAM SAMPLE ARE AS F O L L O W S  

E L E M E N T  P  C A  MG MN F E  C U  Z N B  N A  A L  €3 A  
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0 . 0 4 %  I O P P M  2 5 -  5 P P M  I O P P M  5 P P M  0 .01% 3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4.00% 2.00% 5 0 0 P P M  5 0 0 P P  100 P P M  1 0 0 P P M  I O O P P M  0 .50% 5OOPPM I O O P P M  

I M C  AGRONOMI 
TERRE HAUTE. 

C S E R V I C E S  L A U O R A T O R Y  
l N D l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 

A 
+ 7 .  .* 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  38 
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 7 4  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  € 4 3 - 5 0 7 6 - 2 0  
NUMUER % N  X P XK XCA XMG M N  F E  C U Z N  X S  8 XNA A L  8 A W T LLIG-  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- -a- ----- ---- ---- ---- C O M P L E T E D  03/0 1 /83 

0.00 0.13 1 . 1 4  0 . 1 0  0.06 121 39 6 22 0.00 2$ 0.00 5 4 1 4  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  $ ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E  C U  Z N 8 N A A L  B A 
M I N I M U M  0 . 0 5 %  0 .08% 0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 .01% 3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 .00% SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
I E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R t  
0 4 / 0 6 / 8 3  

C C O U N T  061 R H Y K E R O  D R  C L - P U R O U E  CUSTOMER N U N 0  7 7  ---------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPW P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 2 1  
NUMUER X N X P X K  X C A  XMG M N  FE C U Z N XS B XNA A L  8 A  W T L f l G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C O ~ M P L E T E D  03/0 1/83 
0.00 0.11 0.96 0.13 0.06 1 2 7  5 2 5 22 0.00 2 *  0.00 6 4  7 1.00 

----------------- N O T E  V A L U E S  N O T E D  B Y  a A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C U  Z N 8 N A A L  B A 
M I N I M U M  0 . 0 5 %  0 - 0 0 %  0 . 0 4 X  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  l e 0 0 X  4 . 0 0 %  2 . 0 0 %  S O O P P M  S O O P P  100 P P M  I O O P P M  1 0 O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A U O R A T O R Y  
t E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

..~ 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  4 0  

ACCOUNT 061 R t i Y K E R D  D R  C L - PURDUE CUSTOMER NUNO 78 ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 2 2  
N U U t l E R  X N  % P XK XCA X  MG MN FE C U  ZN X S  B X N A  A L  B A W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  03/0 1  /83 

0.00 0.14 1.23 0.11 0.06 123 8 4  6 26 0.00 29 0.00 1 2 9  1 1  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  9 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  U  G M N  F E C  U Z N 8 N A A L  B A 
M I N I M U M  0.05% 0 .08% 0 .04% I O P P M  25PP 5 P P M  I O P P U  SPPM 0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1.00% 4 0 0 0 %  2.00% SOOPPM 5 0 0 P P  1 0 0  P P U  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A U O R A T O R Y  
T E R R E  HAUTE.  I N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION --- 
c :  - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
04/06/83 

P A G E  4 1  

ACCOUNT 061 R l i Y K E R D  D R  C L - PURDUE CUSTOMER N U N 0  8 1  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 6 - 2 3  
NUMBER X N X P  %K XC A XMG MN F E  C U  Z N XS B XNA A L  B A W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- 

COMPLETED 0 3 / 0  1 /83 
0.00 0.09 0.95 0.11 0.05 1 3 3  5 2 4 *  I 9  0.00 2* 0.00 9 1 1 5  1 - 0 0  

------------------ N O T E  V A L U E S  NOTED B Y  * ARE O U T S l O E  T H E  ACCURACY L I M I T S  FOR THE S A M h E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L l M I  T S  F O R  Tt IE STANDARD O N E  GRAM SAMPLE A R E  AS F O L L O W S  

E L E M E N T  P C A MG MN F E C U Z N B N A A L  B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 X  l O P P M  2 5 P P  5 P P M  l O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  I.OOX 4 . 0 0 %  2.001 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  l O O P P M  l O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC 
TERRE HAUTE. 

S E R V I C E  
I N D  I ANA 

5 L A U O R A  
4 7 8 0 8  

TORY 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
J 

C Y .  

p 



I M C  P L A N T  1 1 S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

A C C O U N T  061 R H V K E R D  D R  C L - P U R D U E  C U S T O M E R  N U N 0  82 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 6 - 2 4  
NUMUER XN XP XK xc A XMG MN FE cu z N xs e XNA AL B A w T LUG- IN ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C U M P L E T E D  03/01/83 

0.00 0.13 0.95 0.10 0.06 1 7 4  4 8 4 O  20 0.00 23 0.00 6 4  20 1.00 

------------------ N O T E  V A L U E S  N O l E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  FE C U Z N  B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  S P P M  I O P P M  5 P P M  0 .01% 3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 X  4.OOX 2 . 0 0 X  5 0 0 P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A U O R A l O R V  
TEWHE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION -- 
?,-- .* . . - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
04/06/83 

PAGE 43 

ACCOUNT 0 6 1  RHYKERD D R  C L - PURDUE CUSTOMER NUNO 85 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  SAMPLE L A R  I D  8 3 - 5 0 7 7 - 0 2  
NUMUER X N  X P  XK XC A XMG M N  F E  C U Z N  XS B XNA A L  8 A W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---a --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 03/0 1 / 8 3  

0.00 0 .10  1.28 0.10 0 .04  130 3 2  4* 15 0.00 20  0.00 6 4  1 0  1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  0  ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM SAMPLE A R E  A S  F O L L O W S  

E L E M E N T  P C A MG MN F E C U Z N  B N A A L  B A 
M I N I M U M  0 e 0 5 X  0 .08% 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  O.OIX 3OPPM 5 P P M  
MAXIMUM 1 - 0 0 %  4 .00% 2 .00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  5OOPPM l 0 0 P P M  

I MC AGRONOMI 
TERRE t IAUTE.  

S E R V I C E  
N O 1  ANA 

S LAOORA TORY 
4 7 8 0 8  

I N T E R N A T I O N A L  MINERALS 5 CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  44 

ACCOUNT 0 6 1  R I I Y K E R D  OR C L - PURDUE CUSTOMER NUNO 86 ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 0 3  
NUMBER % N X P XK XC A XMG MN F E  C U  Z N XS €3 XNA A L  B A W T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----a ---- ---- ---- 0 1 / 1 9 / 8 3  

COMPLETED 0 3 / 0  1 / 8 3  
0 . 0 0  0.07 1.22 0 .11  0.06 1 3 1  20* 3* 16 0.00 2 C  0.00 2 8 3  1 5  1.00 

------------------ N O T E  V A L U E S  NOTED B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE SAMP-E W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE CRAM S A M P L E  ARE A &  F O L L O W S  

E L E M E N T  P C A MC MN F E C U  Z N €3 N A A L  B A 
M I N I M U M  OaOSX 0 . 0 8 %  O.04X I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 .01% 3 0 P P M  5 P P M  
M A X I M U M  1 m 0 0 1  4 . 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 .50% 5 0 0 P P M  I O O P P M  

1MC AGRONOMIC S E R V I C E S  LAOORATORY 
TERRE HAUTE. I N D l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 4 5  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - PURDUE CUSTOMER NUNO 8 9  ----__-----_----------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A R  I D  8 3 - 5 0 7 7 - 0 4  
NUMBER X N  X P  XK XC A XMG MN F E  C U Z N  X S  B XNA A L  O A W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 0  1 /83 

0 . 0 0  0.06 1 . 0 7  0.12 0.05 119 30 3* 15 0.00 2 4  0.00 4 8  11 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  $ ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  WEIGHT I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE STANDARD O N E  GRAM SAMPLE A R E  A S  F O L L O W S  

E L E M E N T  P C A MG W N F E C U  Z N  B N A A L  8 A 
M I N I M U M  O - O S X  0 . 0 6 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 .01% 3 0 P P M  5 PPM 
MAXIMUM I .OOX 4 . 0 0 %  2 .00X SOOPPM SOOPP 1 0 0  P P M  I O O P P M  1OOPPM 0 .50% 5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  LAOORATORY 
TERRE HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  90 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5077-05 
NUMBER X N X P  X U  XCA XMG MN FE C U Z N  X S  B XNA A L  B A Y T L U G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P l E T E D  03/0 1 /83 

0.00 0.11 1.29 0.11 0.07 1 0 4  25 30 17  0.00 2* 0.00 3 6 8 1.00 

------------------ NOTE VALUES NOTED BY $ ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U  Z N B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 B X  0 . 0 4 %  I O P P M  25PP 5 PPM IOPPM 5 P P M  0 . 0 1 %  3OPPM 5 P P M  
M A x l u u M  L .OOX 4 . 0 0 ~  2 . 0 0 ~  SOOPPM 5 O O P P  100 PPM IOOPPM IOOPPM 0.50% SOOPPM IOOPPM 

I M C  h G R O N O M I C  S E R V I C E S  L A U O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
. .- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  4 7  

A C C O U N T  0 6 1  R H Y K E R D  OR C L - P U R D U E  C U S T O M E R  NUN0 93 ------_-_--_--_-------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A H I S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5077-06 
N U M U E R  X N  X P  XK XC A XMG M N  FE C U  Z N X S  B XNA A L  B A W T Ll l t -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 ------- C O M P L E T E D  0 3 / 0  1 /83 

0.00 0.10 1.55 0.15 0.07 I 4 8  55 6 30 0.00 23 0.00 7 8 8 1.00 

ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E  N T  P C A MG M N  F E C U  Z N B N A A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P Y  I O P P M  S P P M  0 . 0 1 %  3 O P P M  5 P P M  
M A X I M U M  I .OOX 4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  500PP 100 P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A U O R A  TORY 
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
.-- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

ACCOUNC 061 R H Y K E R D  OR C L - PUROUE CUSTOMER NUNU 94  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 0 7  
NUMBER X N  X P XK XCA XMG MN F E  C U  LN X S  6 XNA A L  8 A Y T LOG-  I N  0 1 / 1 9 / 8 3  ------- ---- ---- d.--- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 0 1  / 8 3  

0.00 0.09 1.19 0 4  0.07 1 3 5  36 5 23 0.00 2 0  0.00 4 5 1 3  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  2 ARE O U T S I D E  CHE ACCURACY L I M I T S  F O R  THE SAMP-E YE I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U  Z N  6 N A A L  8 A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04X l O P P M  25PP 5 P P M  I O P P M  5 P P M  0.01 X 3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4.00% 2.00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
l E R R E  H A U T E *  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  4 9  

ACCOUNT 0 6 1  RHYKERD D R  C L - PURDUE CUSTOMER NUN11 97 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 7 - 0 8  
NUMBER X N X P  XK XC A XMG MN F E  C U  Z N  X S  B %NA A L  B A W T LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 0  1 /83 

0.00 0.13 1.51 0 1  0.05 1 6 4  33 5 19 0 . 0 0  2* 0 . 0 0  4 5  16 1 . 0 0  

---..-------------- N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S r A N D A R D  ONE GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P C A M G MN F E C U  Z N  B N A A L  B A 
M I N I M U M  0.05% 0 . 0 8 %  0.04% l O P P M  2 5 P P  5 P P M  l O P P U  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1.00% 4 . 0 0 X  2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  LAOORATORY 
TERRE HAUTE.  I N D I A N A  4 1 8 0 8  

I N T E R N A T I O N A L  MINERALS & C H E M I C A L  CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

P A G E  5 0  

ACCOUNT 0 6 1  R t i Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 98 
- - - - - - - - - - - - - - - - - - - - -_--__-- - - - - - - - - - - - - - - - - - - - - - - - -4-- - - - - - - - - - - - - - -L-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  PPW PPW S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 1 0  
NUMBER X N  X P  XK XC A XMC MN F E  C U Z N XS B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 0 1  / 8 3  

0.00 o.re 1 - 4 9  0.11 0.07 1 4 9  26 4 *  20 0.00 2 0  0.00 3 I 18 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MC MN F E  C U  Z N B N A A L  f3 A 
M I N I M U M  0 .0SX O o O B X  0 .04% I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 .00% 4 0 0 0 %  2 .00% 5 0 0 P P M  5 0 0 P P  LOO P P M  I O O P P M  I O O P P M  0 . 5 0 ~  5 O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A O U R A T O R Y  
r E R R E  HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION 



P A G E  51 

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R O U E  C U S T O M E R  NUNO 10 1 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 1  I 
N U M B E R  X N  X  P XK X C  A  XMG M N  F E  C  U Z  N  X S  B X N  A  A L  B A  W  T  L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C O M P L E T E 0  03/0 1 / 8 3  
0 .00  0.10 1-39 0.11 0.05 I39  2 8 5 18 0.00 2* 0.00 4 5  10 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  8 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U Z N  B N  A  A  L B  A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  IOPPW S P P M  0 . 0 1 X  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4.OOL 2 . 0 0 %  S O O P P M  5 0 0 P P  100 P P M  l O O P P M  l O O p p M  0 . 5 0 X  5 0 0 p p M  1 O O p p ~  

I M C  A G R O N O M I C  S E R V I C E S  L A O O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 0 3  

ACCOUNT 0 6 1  R H Y K E H D  D R  C L - PURDUE CUSTOMER N U N 0  1 0 2  ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 1 2  
NUMBER % N X P XK XCA XMG MN F E  C U Z N  XS B XNA A L  0 A W T L O G -  I N 0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 0  1 /83 

0.00 0 . 1 4  1 . 4 1  0 .11  0 .07  1 3 3  3 3 4 0  21 0.00 2* 0.00 209 2 0  1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B V  9 ARE O U T S I D E  T H E  ACCURACV L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N F E C U  ZN B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 .08% 0 .04% I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 .01% 3 0 P P M  S P P M  
M A X I M U M  1.OOX 4 .00X 2 .00% SOOPPH 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 .50% SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  l N D 1  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
01/06/83 

P A G E  53 

ACCOUNT 061 R H Y K E R D  O R  C L - P U R O U E  C U S T O M E R  N U N 0  1 0 5  ------_-__-__---------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  I 0  8 3 - 5 0 7 7 - 1 3  
N U M a E R  X N  X P  X K  X C A  XMG MM F E  C U Z N  X S  B XNA A L  B A  Y T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  03/0 1/83 
0.00 0.11 1.38 0.11 0.06 119 2 3 1  5 2 1  0 .00  2* 0.00 33 1 5  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C A MG M N  F E C U  Z N B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0.04% I O P P M  2 S P P  5 P P M  I O P P M  5 P P M  0 .01% 3 0 P P M  5 P P M  
M A X I M U M  1.OOX 4 . 0 0 X  2 . 0 0 X  5 0 0 P P M  5 0 0 P P  L O O  P P H  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N D M I C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  5 4  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  OR C L - P U R D U E  CUSTOMER N U N 0  106 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 1 4  
NUMBER X  N X P XK XCA XMG M N  F E  C U  Z N X S  8 XNA A L  B A W 1 L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C O M P L E T E D  03/0 1 /83 
0.00 0.12 1-18 0.11 0.06 139 4 2 6 26 0.00 2= 0.00 4  2 I 4  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  + ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE SAMPLE W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E CU Z N B N A A L  B A 
MINIMUM 0.05% 0.08% 0.04% IOPPM 2 5 ~ ~  5 PPM IOPPM 5 P P M  0 . 0 1 X  3 O P P M  S P P M  
M A X I M U M  I - 0 0 %  4 .00% 2.00% 5 0 0 P P M  5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  55 

A C C O U N T  061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N O  109 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PAR r S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5077-15 
N U M B E R .  X N X P  XK XC A XMG HN FE C U Z N X S  B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- -*--- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C I J M P L E T E D  03/0 1/83 

0.00 0.09 1.63 0 . 1 4  0.05 153 36 5 18 0.00 23 0 . 0 0  38 8 1-00 

------me---------- N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I Y D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T t i E  S r A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U Z N B N A A L  B A 
M I N I M U M  0 .05% 0 . 0 8 %  0.04% I O P P M  2 5 P P  S P P M  I O P P M  S P P M  0 .01% 3 0 P P M  S P P M  
M A X I H U M  1.00% 4.OOX 2 .00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A U O R A T O H Y  
1 E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 0 3  

PAGE 56 

A C C O U N l  0 6 1  RHYKERO OR C L - PUHDUE CUSTOMER NUNO 1 1 0  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L  I O N - - -  P P M  P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 7 - 1 6  
NUMBER X N X  P  %K XC A XMG MN F E  C U Z N  XS B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- &--- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 0  1  /83 

0 . 0 0  0 .11  1.33 0 . 1 5  0.06 1 2 8  3 2  6 2 6  0 . 0 0  2 a  0.00 4  8 1 0  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I Y D I C A T E O .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM S A M P L E  ARE AS F O L L O W S  

ELEMENT P C A  MG MN F  C U Z N  B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 X  I O P P M  2 k P P  5 PPM I O P P M  SPPM 0 . 0 1 X  3 0 P P M  SPPM 
MAXIMUM 1 .00% 4 .00% 2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 .50X SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
l E H R E  HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  5 7  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  RHYKERD D R  C  L - P U R D U E  CUSTOMER N U N U  1 1 3  -----_--__--_-_-------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  SAMPLE L A O  I D  8 3 - 5 0 7 7 - 1 8  
NUMBER X  N X P  XK XCA %MG MN F E  C U Z N  XS 8 XNA A L  B  A  U T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 0  1  / 8 3  

0.00 0013 1 - 4 4  0 . 1 0  0 0 0 4  1 8 4  21* 4 *  15 0 . 0 0  2* 0.00 3  3  1 5  1.00 

------------------ N O T E  V A L U E S  N O T E D  BY * ARE O U T S I D E  T H E  ACCURACY L I M l f S  FOR Tt4E SAMPLE W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T l l E  S T A N D A R D  O N E  GRAM SAMPLE ARE A S  F O L L O W S  

ELEMENT P C  A  M  G  M  N  F E  C U  Z N  B N A  A  L B  A  
M I N I M U M  0 0 0 5 %  0 0 0 8 X  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  IOPPW SPPM 0 . 0 1 X  3 0 P P M  5 P P M  
MAXIMUM 1.00% 4 .00% 2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  PPM I O O P P M  LOOPPM 0 . 5 0 %  5 0 O P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  LAUORA 1ORY 
1ERRE HAUTE. I N 0 1  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

- ,  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  58 

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 1 1 4  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 1 9  
NUMBER X N  X P  , I K  XCA XMG MN F E  C U  Z N  X S  B  XNA A L  B A  W T L O G - I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- CCIMPLETED 03/0 1  /83 

0.00 0.12 1 . 2 4  0.12 0.06 1 3 1  19* 33 17 0.00 2 0  0.00 280 16 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T I I E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F D L L O W S  

E L E M E N T  P C A  M G M N  F  E  C  U Z  N  B N A  A  L B A 
M I N I M U M  0'.051 0 . 0 8 %  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 X  4 .00% 2.00% 5 0 0 P P M  SOOPP 1 0 0  P P M  bOOPPM I O O P P M  O.SOX SOOPPM l O O P P M  

I MC AGRONOMIC S E R V I C E S  L A U O H A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER N U N 0  117 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 7 - 2 0  
NUMBER X N X P  XK XC A XMG MN F E  C U  Z N X S  B XNA A L  B  A  WT LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C I I M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0.12 1.51 0 . 1 0  0.05 150 2 0 *  4 *  16 0.00 1s 0 . 0 0  30 1 4  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  SAMPLE WEIGHT I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE S r A N D A R D  O N E  GRAM SAMPLE A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG MN F E C U Z N B N A A L  B  A  
M I N I M U M  0 . 0 5 %  0 .08X 0 . 0 4 X  I O P P M  2 5 P P  S P P M  l O P P M  SPPM 0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1.00X 4 .00X 2 .00X SOOPPM SOOPP 100 P P M  IOOPPM 1 0 0 P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  LAUORATORY 
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  MINERALS & CHEMICAL CORPORATION 
, * 



IWC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R O  D R  C L - PUROUE CUSTOMER N U N 0  I 18  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 2 1  
NUMBER X N  X P  XK XCA XMG M N  F E  C U Z N X S  8 XNA A L  B A WT . L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  03/0 1 /83 
0.00 0 . 1 1  1.02 0.13 0.06 1 4 3  2 8 4 *  2 1  0.00 23 0.00 3 8 1 7  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY LIMITS FOR THE S ~ A N D A R D  ONE GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P C A MG MN F E C U Z N B N A  A L  B A  
M l N I M U M  O.OSX O.OBX O.04X I O P P M  2 S P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 O P P M  S P P M  
M A X I M U M  1.oOX 4 . 0 0 %  2 . 0 0 %  SOOPPM S O O P P  100 P P M  l O O P P M  l O O P P M  O.SOX 5 0 0 P P M  l O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  1 N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



P L A N T  T I S S U E  A N A L Y S I S  
0 4 / 0 6 / 8 3  

R E P O R T  P A G E  6 1  

A C C O U N T  0 6 1  R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  NUN0 121 --_-------------_------------------------------------------------------------------------------------------------------------------ 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 2 2  
N U M B E R  X N X P  X K  %CA XMG M N  F E C U  Z N  X S  B XNA A L  B A W T -_-- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---_ L O G - I N  ------- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 0 1 / 8 3  
0.00 0 .14  1 . 4 9  0 . 1 7  0.07 1 6 5  35 6 26 0.00 2@ . 0.00 4 5 1 2  1 . 0 0  

E L E M E N T  P C A MG M N  FE C U Z N  B N A A L I3 A 
M l N l M U M  0 .05% 0 . 0 8 %  0.04% I O P P M  25PP 5 P P M  1OPPW 5 P P M  0 .01% 3 O P P M  5 P P M  
MAXIMUM I .OOX 4.00% 2 . 0 0 ~  SOOPPM SOOPP 1 0 0  PPM IOOPPM looppn 0 . 5 0 ~  ~ O O P P M  ~ O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E H R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  1 2 2  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5077-23 
NUMBER X  N X P XK X C  A  XMG M N  F E  C U  Z N  X  S  B XNA A L  B  A  Y T L O G -  I N  01/19/83 -----..- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1 /83 

0.00 0.09 1.17 0 . 1 2  0.06 1 5 8  4 1 5 2 2  0.00 2* 0.00 43 13 1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  8 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G t i T  I N D I C A T E D .  -------------------- 
ACCURACY L I M l  T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U L N  B N A  A L  B A 
M I N I M U M  O e O S X  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 .01  X  3 O P P M  S P P M  
M A X I M U M  l e 0 0 X  4.00% 2.00% SOOPPM SOOPP 100 P P M  I O O P P M  1  OOPPM 0 . 5 0 X  S O O P P M  I O O P P M  

I M C  A G H O N O M l C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  l N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



P A G E  63 

ACCOUNT 061 RHYKERO D R  C L - P U R D U E  CUSTOMER NUNO 1 2 5  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 7 - 2 4  
N U M e E R  X N = P XK XC A  XMG M N  F E  C U  Z N  X S  8 XNA A L  B A  Y 1 L O G - I N  01/19/83 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1/83 

0.00 0.08 1 . 4 2  0.13 0.06 132 27 6 25  0.00 23 0.00 3 8 9 1.00 

------------------ N O T E  V A L U E S  N O r E D  B Y  I ARE Q U T S l D E  T H E  ACCURACY L I M I l S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E M  P C A  MG M N  F E C U ZN 8 N A A  L B A  
M I N I M U M  0 . 0 5 %  0.08% 0 .04X l O P P M  2 5 P P  5 P P M  LOPPM S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 X  SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOM 
T E R R E  H A U T E  

I C  S E R V I C E  . [ N D I A N A  
S  L A B O R A T O R Y  

4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION - 
-. - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  O R  C L - P U R D U E  CUSTOMER N U N O  1 2 6  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I D N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 8 - 0 2  
NUMBER X N X P  I K  XCA I M G  M N  FE C U  Z N  X S B XNA A L  B A WT L O G -  I N  01/19/83 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0.11 1.35 0.15 0.08 I 2 4  55 40  2 2  0.00 2* 0.00 5 0 9 1-00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

ELEMENT P c A n G  MN F E cu ZN B N A AL B A 
M I N I M U M  0.051 0 .08X 0 . 0 4 X  I O P P M  2 5 P P  5 P P H  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
MAXIMUM 1 . 0 0 ~  4 . 0 0 ~  2 . 0 0 %  SOOPPM SOOPP 100 PPM IOOPPM IOOPPM 0 . 5 0 ~  SOOPPM IOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A U O H A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L V S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  65 

ACCOUNT 0 6 1  R H Y K E R O  O R  C  L - P U R O U E  C U S T O M E R  N U N O  1 2 9  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M  P P M  P P M  S A M P L E  L A B  I 0  8 3 - 5 0 7 8 - 0 3  
NUMBER X N  X P  X K  X C A  XMG M N  FE C U  Z N  X S  €3 XNA A L  B A  Y T  L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  03/01/83 

0.00 0 . 1 1  1-52 0 . 1 2  0.05 I80  2 4 9  40 16 0.00 23 0.00 36 I 9  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E 0  B V  3 A R E  O U T S I O E  T H E  A C C U R A C V  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  ONE GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M  G W N F E C U  Z N  B N A  A  L B A  
M I N I M U M  0 . 0 5 %  0 - 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 1 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1.OOX 4 . 0 0 X  2 . 0 0 X  SOOPPM 5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

-. 
%*- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  66 

ACCOUNT 061 R H Y K E R D  DR C L - P U R D U E  CUSTOMER NUNO 130 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 8 - 0 4  
NUMBER X  N X P  XK XCA XMG MN FE C U  Z N  X S  B XNA A L  B A WT L O G - I N  ------- ---- ---- ---- ----a ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  03/01 /83 
0.00 0.08 1.26 0.11 0.05 1 1 1  209 30 1 4  0.00 23 0.00 33 11 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  ARE O U T S I D E  T H E  A C C U R A C I  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D -  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  FE C U  Z N  B N A A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 S P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1.OOX 4 . 0 0 X  2.00% SOOPPM 5 0 0 P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE t fAUTE.  1  N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 

>---Ys 

.. -.2 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  6 7  
04/06/83 

A C C O U N T  061 R H Y K E R D  O R  C  L - P U R D U E  CUSTOMER N U N 0  133 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5078-05 
N U M B E R  X  N X P  XK X C A  XMG M N  F E  C U  Z N  X S  B  XNA A L  B A  W T  L O G -  I N ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 ------- C O M P L E T E D  03/01/83 

0.00 0.10 1.30 0.12 0.05 125 22a 5 20 0 .00  29 0.00 263 13 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C  U Z  N  B N A  A L  B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0 0 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2 0 0 0 %  5 O O P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  l O O P P M  

I M C  A G H O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
0 4 / 0 6 / 8 3  

P A G E  68 

ACCOUNT 061 R H Y K E R D  D R  C L - P U R O U E  CUSTOMER NUNO 1 3 4  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5078-06 
NUMBER X N  X P  XK X C  A  ZMG MN F E  C U  Z N X S  B XNA A L  B A  W T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1  / 19/83 

C O M P L E T E D  03/01/83 
0.00 0.12 1.35 0.12 0.07 137 30 4 0  20 0.00 2* 0.00 4  9 17 1.00 

------------------ N O T E  V A L U E S  N O T E 0  B Y  5 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANOARO O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E  Nl  P C A  MG M N  F E C  U Z N  8 N A A L  B A  
M I N I M U M  0 0 0 5 %  O.OBX 0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  SPPW 0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  I o O O X  4 .00% 2 .00% 5 0 0 P P M  500PP 1 0 0  PPW I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
TERIaE H A U T E .  1 N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  69 

ACCOUNT 061 RHYKERD D R  C L - PURDUE CUSTOMER N U N 0  1 3 7  
--------__--_-_____-----------------------d---------------------------------------------------------------------------------------- 

S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 8 - 0 7  
NUMBER X N  X P  XK XC A XMG MN FE C U  Z N  X s  B XNA A L  B A WT L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

COMPLETED 0 3 / 0 1 / 8 3  
0.00 0.13 1-58 0.12 0.04 1 3 4  3 1 6 20 0.00 23 0.00 4 0 8 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  ARE O U T S I D E  T H E  ACCURACY L I M l T S  FOR THE SAMPLE W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE A S  F O L L O W S  

ELEMENT P C A MG MN F E C U  Z N  B N A  A L  B A 
M I N I M U M  0.05% 0 . 0 8 %  0 .04% I O P P M  2 S P P  5 PPM I O P P M  5 P P M  0.01% 3 0 P P M  SPPM 
MAXIMUM 1 .00% 4.00% 2 0 0 0 %  SOOPPM 5 0 0 P P  1 0 0  PPM IOOPPM I O O P P M  0 .50% 5 0 0 P P M  I O O P P M  

I M C  AGHONOMIC 
TERRE HAUTE. 

S E R V I C E  
I N D l  ANA 

S L A B O R A T O R Y  
4 7 8 0 8  

I N T E R N A T I O N A L  MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 9 3  

ACCOUNT 061 R H Y K E R D  O R  C L - P U R D U E  CUSTOMER N U N 0  138 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5078-08 
NUMBER X N  X P XK X C A  XMG MN FE C U  Z N  X S  B XNA A L  B A U l  L U G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C O M P L E T E D  03/01 /83 
0.00 0.12 1.38 0.12 0.06 1 2 0  4 I 4 3  20 0.00 23 0.00 92 9 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  a A R E  O U T S I D E  T H E  A C C U R A C Y  L l M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L l M l f S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E H C  P C A MG M N  F E  C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  0 . 0 9 X  0 .04% I O P P M  25PP 5 P P M  I O P P M  S P P Y  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 X  4.OOX 2 .00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

ACCOUNT 061 R H Y K E R D  O R  C L - P U R D U E  CUSTOMER N U N O  1 4  1 -------__-------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 8 - 1 0  
NUMBER x N x P XK xc A XMG MN FE cu ZN xs B XNA AL B A r T LOG-IN ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C I I M P L E T E D  03/0 1 /83 
0.00 0.09 1 2 6  0 . 1 7  0.06 130 39 5 22 0.00 23 0.00 50 7 1 - 0 0  

------------------ N O T E  V A L U E S  N O T E 0  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N F E  C U  Z N  R N A A L  R A 
M I N I M U M  0 .05% 0 .08% 0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2 . 0 0 %  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 O O P P M  l O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  C O R P O R A T I O N  



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / a 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C L - P U R D U E  CUSTOMER N U N 0  1 4 2  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  9 3 - 5 0 7 8 - 1 1  
NUMBER X N X P XK XCA XMG MN FE C U  Z N  X S B %MA AL 6 A W T LOG- I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 0 / 8 3  

c n u P L E r E n  0 3 / 0 1  /a3 
0 . 0 0  0.09 1 0 4 0  0 . 1 3  0.06 1 1 8  3 I 5 2 2  0.00 2 *  0.00 4 4 7 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE D U T S I O E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG Y N F E  C U  Z N  B N A  A L B A 
M I N I M U M  0 0 0 5 %  0 . 0 8 %  0 . 0 4 X  I O P P M  2 S P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1.00X 4 0 0 0 X  2 .00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S F P V I C E S  L A B O R A T O R Y  
TERRE HAUTE. I N D I A N A  4 7 8 0 8  

INTERNATIONAL h41NERALS & CHEMICAL CORPORATlON 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  7 3  
0 4 / 0 6 / 8 3  

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER NUNO 1 4 5  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 8 - 1 2  
N U M B E R  X  N  X  P X K  X C A  XMG M N  F E  C U  Z N  XS B XNA A L  B A W T L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- 

C O M P L E T E D  03/0 1  /83 
0.00 0.20 2.95 0.67 0.12 1 1 7  1 1 2  26 112* 0 . 0 0  15 0 . 0 0  255 2 1  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  % A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A 6  F O L L O W S  

E L E M E N T  P  C  A  M G M N  F E  C  I1 Z N €3 N A  AC €3 A  
M I N I M U M  O o O S X  0 0 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4.OOX 2 . 0 0 %  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  l O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  C A R O R A T O R Y  
l E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C L - PURDUE CUSTOMER N U N 0  1 4 6  ................................................................................................................................... 
S AMPLE - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 8 - 1 3  
NUMBER X N X P  XK XCA XMG MN F E  C U  I N  XS B  XNA A L  B A W T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED O 3 / 0  1 / 9 3  

0 . 0 0  0.19 2 . 7 9  0 7 3  0 . 1 1  8 2 7 9  16 7 6  0 . 0 0  1 5  0 . 0 0  I95 19 1.00  

------------------ N O T E  V A L U E S  NOTED B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE SAMPLE WE I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANOARO O N E  GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A  MG M N F E C I) Z N B N A A L  B  A  
M I N I M U M  0 . 0 5 X  0 .08% 0 .04% I O P P M  2 5 P P  5 P P M  l O P P M  SPPM 0 . O I X  3OPPM S P P M  
M A X I M U M  1.00% 4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0 P P M  1 O O p p M  I O O P P M  0 . 5 0 %  5 0 O p p M  ~ O O P P H  

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
TERRE HAUTE.  l N O l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  7 5  
04/06/83 

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  N U N O  1 4 Q  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L.AB I D  8 3 - 5 0 7 8 - 1 4  
N U M B E R  X N X P  X K  X C  A X M G  M N  FE C U  Z N X S  El XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C n M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0.21 2-15 0 . 6 7  0.09 111 ' 85 29 104* 0.00 13 0.00 2 1 4  I S  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  8 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D -  -------------------- 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

ELEMENT P c A MG M N FE c u ZN e NA AL e A 
M I N I M U M  0 .05% 0 . 0 8 %  0 . 0 4 %  l O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P H  l O O P P U  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A R O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  47 tJOA 

INTERNATIONAL MINERALS & CHEMICAL COHPORATION 

v.J 
. * 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 1 5 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M l L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 8 - 1 5  
NUMBER X N X P  % K X C A  XMG M N  F E  C U  Z N XS B XNA A L  B A WT L U G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0 . 1 8  2.56 0.69 0 .11  1 1 2  82 I 9  88 0.00 1 4  0.00 2 1 3  21 1.00 

ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 %  0.08% 0 .04% I O P P M  2 5 P P  S P P M  I O P P M  S P P M  0.01 X 3 O P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 500PP 1 0 0  P P M  l O O p P M  l O O p p M  O.SOX 5 O O P P M  l O O P P M  

I M C  A G R O N O M l C  S E R V I C E S  L A O O R A T O R Y  
TERRE H A U T E .  I NO1 AtdA 47808 

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



P A G E  7 7  

A C C O U N T  061 R H Y K E R D  O R  C  L - P U R D U E  C U S T O M E R  N U N 0  1 5 3  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A D  I D  9 3 - 5 0 7 9 - 1 6  
N U M B E R  X N  X  P  XK XC A  XMG M N  FE C U  Z N  X S  B XNA A L  B  A  W  T  L O G - I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---_ ---- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0.20 2.54 0.86 0 . 1 2  1 0 1  1 0 7  22 1 0 3 3  0.00 14 0.00 2 7 8  1 7  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F D R  THE S T A N D A R D  O N E  G R A M  S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C  U Z N  B  N A  A L  B  A  
M I N I M U M  0 0 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 .01% 3 O P P M  5 P P M  
M A X I M U M  I * o O %  4 0 0 0 %  2.00% SOOPPM 5 0 0 P P  1 0 0  P P H  I O O P P M  I O O P P M  0 0 5 0 X  5 O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A R O R A T O R Y  
T E R R E  H A U T E .  I N D I A N 4  4 7 8 0 8  . 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  7 0  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER NUNCJ 1 5 4  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 8 - 1 8  
NUMBER X  N  X P  XK XCA XMG MN F E  C U  Z N  X S  B XNA A L  B A  U T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---A --- - - -A-  ---- ---- ---- C O M P L E T E D  0 3 / 0 1 / 8 3  

0.00 0.19 2 . 2 6  0 . 8 9  0.11 9 4  106 1 7  96 0.00 1 4  0.00 2 A 8  15 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N F E  C U Z N B N  A  A L  B A  
M I N I M U M  O s O S X  0.08% 0 .04% I O P P M  Z S P P  5 PPW l O P P M  S P P M  0 . 0 1  X  3 0 P P M  5 P P M  
M A X I M U M  1 - 0 0 %  4.00X 2 .00% 5 0 0 P P M  SOOPP 100 P P M  l O O P P M  l O O P P M  0 .50% 5 0 0 P p M  l O O P p M  

I MC AGRDNOMIC S E R V I C E S  L A O O R A T O R Y  
T E R R E  H A U r E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

I . '  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

P A G E  7 9  

ACCOUNT 061 R H Y K E R D  Dl? C L - P U R D U E  CUSTOMER N U N 0  1 5 7  ----_---_---_---------------------------------------------------------------------------------------------------------------------- 
SAMPLE - -PARTS PER MILLION--- ppn PPM PPM SAMPLE L A O  ID 1 3 3 - 5 0 7 ~ - 1 9  
NUMBER XN XP XK XCA xnc MN F E cu ZN xs  B XN A AL B A w T LOG- IN 0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- --a- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1/83 

0.00 0.25 2 . 8 4  0.76 0.12 119 9 7 2 6 95 0.00 12 0 . 0 0  223 15 1 .00  

------------------ NOTE VALUES NOTED BY E ARE OUTSIDE THE ACCURACY L I ~ I T S  FOR THE SAMPLE WEIGHT INDICATED. .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  ONE GRAM S A M P L E  A R E  AS F O L L O W S  

EL EME NT P c A MG M N F E c u ZN e NA AL R A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
n A x I n u n  I .oox 4.00% 2.00% SOOPPM SOOPP 1 0 0  PPM IOOPPM IOOPPM 0 . 5 0 ~  ~ O O P P M  IOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A R O R A T O R Y  
T E R R E  H A U T E .  I N D l  ANA 6 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
04/06/83 

P A G F  80 

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 1 5 8  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P  M P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 8 - 2 0  
NUMBER X N  X P  XK XCA X  MG MN F E  C  U  ZN X S B XNA A L  B  A  Y T L U G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  OJ/O I tn.3 
0.00 0 . 1 7  7 6  0.83 0 . 1 3  9 6  1 3 9  I 5  85 0.00 12 0.00 3 4 8  1 8  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  4 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N F E  C  U  Z ti B N A  A L  8 4 
M I N I M U M  0 . 0 5 %  0 0 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 0 0 0 %  4 0 0 0 X  2 .00% SOOPPM 500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  l O O P P M  

I MC AGROt tOMIC S E R V I C E S  L I I R O R A T O A Y  
TERRE H A U T E .  I N D I C N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATlON 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
04/06/83 

P A G E  8 1  

A C C O U N T  061 R H Y K E R O  O R  C  L - P U R O U E  C U S T O M E R  NUNO I 6 1  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 0 - 2 1  
N U M B E R  X N  X  P X K  XCA XMG M N  F E  C U  Z N  X  S  B X N  A  A L  B A  Y T  L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

CI)MPI.ETED 0 3 / 0  1 / 9 3  
0.00 0.21 2.58 0.73 0 . 1 1  116 115 21 1 0 2 *  0.00 1 4  0.00 222 1 6  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  1 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  AS F O L L O W S  

E L E M E N T  P  C  A  MG M N  F E  C  U Z  N  B N  A  A L  R A  
M I N I M U M  0 . 0 5 %  0 . 0 8 X  0 . 0 4 X  I O P P M  2 5 P P  5 P P H  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  I * o O X  4 . 0 0 X  2.00% SOOPPM 5 0 0 P P  LOO P P M  I O O P P Y  I O O P P M  0 . 5 0 %  S O O P P H  I O D P P M  

I MC A G R O N O M I C  S E R V I C E S  L A O O R A T O R Y  
1 E R R E  ~ ~ A U T E I  I N D I  A N 4  4 7 8 0 8  

INTERNATIONAL MINERALS &CHEMICAL CORPORATION 

- 
r 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
0 4 / 0 6 / 8 3  

P A G E  8 2  

ACCOUNT 0 6 1  R H Y K E R O  OR C L - P U R D U E  C U S l O M E R  N U N U  I G Z  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A D  I D  8 3 - 5 0 7 8 - 2 2  
NUMBER X N X P  XK XCA XMG M N  F E  C U  Z N  X S  B XNA AL  8 A W 1 L O G -  I N  O I / 1 9 / 0 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/0 1 / 8 3  

0.00 0.20 2 . 4 9  0 .77  0.12 8 6  126 1 7  96 0.00 15 0.00 2 5 4  I 1.00 

------------------ N O l E  V A L U E S  N O T E D  B Y  3 ARE O U l S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  A R E  AS F O L L O W S  

E L E M E N T  P C A MG MN F E  C U Z N B N A A L  B A  
MINIMUM 0.05% 0 . 0 8 ~  0.04% IOPPH ZSPP 5 P P M  I O P P M  SPPM 0 . 0 1 X  3 O P P M  5 P P H  
M A X I M U M  1 .00% 4.00% 2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  LOOPPM 0 . 5 0 %  5 0 0 P P M  I O O P P t 4  

I MC AGROFIOMIC S E R V I C E S  L 4f3ORATC)RY 
T E R R E  H A U T E .  I N D  IA IJA  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 

." 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  8 3  

ACCOUNT 061 RHYKERD OR c L - PUROUE C U S f [ l M E R  N U N O  1 6 5  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  W I L L  I O N - - -  P P  M P P M  P P M  S A M P L E  L A t l  I D  8 3 - S 0 7 R - 2 3  
N U M B E R  X N X P XK %C A XMG M N  F E  C U  Z N  X S  €3 X N A  A L  B A W T  L O G - I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 0 1  /03 

0.00 0 . 1 9  2.48 0 .77  0.11 110 148 20 90 0.00 14 0.00 3 2 2  20 1  .OO 

----------------- N O T E  V A L U E S  N O T E D  B Y  f A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  ONE G R A M  S A M P L E  ARE A S  F O L L O W S  

E L  E M E N T  P C A  WG M N  F E  C  U Z N B N A  A L  R A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 X  L O P P M  25PP 5 P P M  l O P P M  5PPW 0 . 0 1 %  3 0 P P M  S P P V  
M A X I M U M  1 - 0 0 X  4 .00% 2 . 0 0 %  SOOPPM SOOPP LOO P P M  LOOPPM I OOPPM 0 . 5 0 %  S O O P P M  LOOPPM 

I M C  A G R O N O M I C  S F R V I C E S  L A D O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  6 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

BEST AVAILABLE COPY 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  8 4  

A C C O U N T  0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  NUNO 1 6 6  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  1 0  8 3 - 5 0 7 8 - 2 4  
N U M B E R  X N  X P XK XCA XMG M N  F E  C U Z N X S  B XNA A L  B A Y T L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPL E T E D  03/0 1 /fl3 

0.00 0 . 1 6  1 . 9 1  0 . 9 1  0.13 1 2 0  9 7  15 92 0.00 1 4  0.00 246 2 1  1.00 

ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U  Z N R N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2 . 0 0 %  5 0 0 P P H  500PP 1 0 0  P P M  I O O P P M  1 OOPPM 0 . 5 0 %  5 0 0 P P M  l O O P P l 4  

I MC AGRONOMI  
TERRE H A U T E .  

SCH 
N O  I 

V I C E S  L A O O R A T O R Y  
AN* 4 7 8 0 R  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION 



1MC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  85 

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  NONO 1 6 9  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 9 - 0 2  
N U M B E R  X  N X P  X K XC A  XMG M N  F E  C  U Z N X S  B X N  A  A L  B  A  Y T L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 9 3  ------- C O M P L E T E D  0 4 / 0 6 / 8 3  

0.00 0.18 2.10 0 . 9 4  0.13 83 1 3 4  I 6  85 0.00 1 8  0.01 2 4 7  16 1 .00  

------------------ N O T E  V A L U E S  N O r E D  B Y  O ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H r  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  AS F O L L O W S  

E L E M E N T  P C A  MG W N F E  C  U Z N B N A  A L  B A  
M I N I M U M  0 .05% 0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1  X  3 0 P P M  5 P P M  
M A X I M U M  1.00% 4 . 0 0 X  2 . 0 0 %  SOOPPM S O O P P  100 P P M  l O 0 P P M  l O O p p M  0 . 5 0 %  5 0 0 p p ~  l O O p p M  

I MC AGRONOMI  C  
T E R R E  H A U T E .  

S E R V I C E  
N D I  ANA 

S  L A D O R A T O R Y  
4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
0 4 / 0 6 / 8 3  

P A G E  86 

ACCOUNT 061 R H Y K E R O  OR C L - PURDUE C U S l O M E R  N U N 0  170 ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A D  I D  8 3 - 5 0 7 9 - 0 3  
NUMBER N X P  XK XCA XMG MN F E  C U  Z N XS B XNA AL  B A  Y T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 If 19/03 

COMPLETED 0 4 f o w e  3 
0 .00  0 . 1 4  6 6  0 . 8 5  0 . 1 4  1 0 3  1 0 4  14 7 1  0 . 0 0  1 4  0 . 0 1  2 1 4  1 6  1 .00  

------------------ N O T E  V A L U E S  N O T E 0  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A MG M N F E  C U Z N  A N A A L B A 
M I N I M U M  0 - O S X  0 . 0 8 X  0.04% I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 .01% 3 O P P M  SPPM 
M A X I M U M  I.OOX 4.00% 2.00% 5 0 0 P P M  SOOPP 1 0 0  P P M  I O O P P M  I O O P P M  O.SOX SOOPPM I O O P P M  

I MC AGRONOMIC S E P V I C E S  LAOORATORY 
TERRE H A U T E .  I N D I A N A  47809 

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



P A G E  R 7  

A C C O U N T  061 R H Y K E R D  O R  C  L - P U R D U E  CUSTOMER N U N O  1 7 3  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 0 4  
NUMBER X  N  X P  X K  X C  A  XMG M N  F E  C U  Z N X S  B  XNA A L  B  A  WT L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 4 / 0 6 / 8 3  

0.00 0.18 1-90 0.81 0.13 9 4  1 1 7  I e 9 4  0.00 14 0.01 2 4 6  1 7  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  f A R E  O U T S I D E  T H E  A C C V R A C Y  L I M t T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C U  ZN B N A A L  B A 
MINIMUM 0.05% 0.08% 0 . 0 4 ~  IOPPM ZSPP s PPM IOPPM SPPM 0 . 0 1 ~  ~ O P P M  SPPM 
MAXIMUM 1.00% 4.00% 2 . 0 0 %  sooppn SOOPP 100 PPM IOOPPM ~ O O P P M  0.50% ~ O O P P M  IOOPPM 

I MC A G R O N O M I C  S E R V I C E S  L A O O R A T O R Y  
T E R Q E  kIAUTE.  I N O 1  AVA 4 7 0 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
8 .  

C _-' 
e ", 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R I  
0 4 / 0 6 / 8 3  

PAGE 88 

ACCOUNT 0 6 1  R H V K E R D  D R  C L - P U R D U E  CUSTOMER N U N U  1 7 4  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P H  PPM P P M  S A M P L E  L A O  I D  8 3 - 5 0 7 9 - 0 5  
NUMBER X N  X  P XK XCA XMG H N  F E  C U  Z N X S B XNA A L  B A  W T L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 4 / 0 6 / 8  3 

0 . 0 0  0.17 1.58 0 . 9 5  0 .17  8 0  1 6 2  I 2  6 3  0 .00  1 4  0 . 0 1  3 1 4  1 5  1  .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  c ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE AS F O L L O W S  

ELEMENT P c A MG MN F E c u  ZN e N A AL B A 
M I N I M U M  0 . 0 5 %  0 .08% 0.04% I O P P M  25PP 5 P P M  I O P P H  S P P M  0 .01% 3OPPM 5 P P M  
M A X I M U M  I - 0 0 %  4 . 0 0 %  2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 0 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
04/06/83 

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N O  1 7 7  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 0 6  
N U M B E R  X N  X P  X U  X C  A  XMG M N  FE C U  Z N  X S  8 X NA A L  8 A  W T LOG- I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 'COMPLETED 0 9 / 0 6 / 8 3  

0.00 0.22 2 . 8 7  0.79 0 . 1 1  99 129 2 1 83 0 . 0 0  15 0.0 1  2 4 2  1 5  1  .oo 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  

ACCURACY LIMI T S  FOR r n E  STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS 

E L E M E N T  P C A  MG M N  F E C U  Z N R N A  A  L B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S  P P M  
M A X I M U M  I .OOX 4 . 0 0 %  2 . 0 0 %  SOOPPM S O O P P  LOO P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I MC AGRONOMIC 
T E R R E  H A U T E .  

S E R V I C E S  LAEIORA TORY 
N O  I AlJA 4 7 8 0 9  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  90 
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO I 7 8  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 0 7  
NUMBER X N % P XK XCA XMG MN F E  C u  Z N  XS B % NA A L  B  A  W T L O C -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 4 / 0 6 / 8 3  

0 . 0 0  0 . 2 1  1.66 1.16 0.17  1 0 4  1 7 4  1 7  88 0 . 0 0  2 0  0 . 0 1  3 5 7  1 s  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E C U  Z  N  B N A  A L  B A 
M I N I M U M  0 - 0 5 %  0 .08% 0.04% 1 0 P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P H  S P P M  
M A X I M U M  1 . 0 0 %  4.00% 2.00% 5 0 0 P P M  5 0 0 P P  1 0 0  P P Y  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

1MC AGRDNOMI C  S E 9 V I C E S  L A B O R A T O R Y  
TERRE HAUTE. INDIANA 4 7 ~ 0 e  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
f~-y, 

.- - 
<.-- 



I M C  P L A N r  r l S S U E  A N A L Y S I S  REPORT 
04/06/83 

P A G E  9 1  

A C C O U N r  061 R H Y K E R D  OR C L - P U R D U E  C U S r O M E R  N U N O  lei ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  83-5079-08 
NUMBER X N X P X K  X C  A XMC M N  F E  C U Z N X S  B XNA A L  B A W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E r E D  0 4 / 0 6 / 8 3  

0.00 0.18 2.20 0.72 0.12 92  1 2 9  20 99 0.00 15 0.01 243  14 1.00 

------------------ NOTE VALUES NOTED BY 9 ARE OUTSIDE THE ACCURACY LIMITS FOR TIIE SAMPLE w E I c t i r  INDICATED. -------------------- 
A C C U R A C Y  L I M I T S  F O R  THE S T A N O A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N F E C U Z N  B N A A L  B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I . 0 0 X  4 . 0 0 X  2.OOX SOOPPM 500PP LOO P P M  I O O P P M  I O O P P M  O.SOX S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A O O A A T O H Y  
r E R R E  H A U T E .  I N D I A N A  4 7 0 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

P A G E  92 

ACCOUNT 0 6 1  R H Y K E R D  OR C L - PURDUE CUSTOMER NUNO 1 3 2  ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 9 - 1 0  
NUMBER X N  X P XU XC A XMG MN F E  C U 2 N X S  0 XN A A L  B A  W 1 L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

COMPLETED 0 4  /06/83 
0.00 0.23 2 .95  0.88 0 . 1 5  97 1 2 3  17 92  0 . 0 0  1 8  0.01 2 2 1  1 6  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E 0  B Y  + ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  STANOARO ONE GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N F E C U Z N 0 N A A L  8 A 
MINIMUM 0 . 0 5 ~  o.oax 0.04% IOPPM ~ S P P  s PPM IOPPM SPPM 0 . 0 1 ~  ~ O P P M  ~ P P M  
M A X I M U M  1.00% 4.00% 2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  O e S O X  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  I.ABOfZATORY 
r E R R E  HAUTE.  I N D I A N A  4 7 t 3 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



1 M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  93 
0 4 / 0 6 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N O  I 8 5  
--^^----__--__--__----------------------------------------------------------------------------------------------------------------- 

S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 1  1  
N U M B E R  X N  X  P  XK XCA XMG M N  FE C U  Z N  X S  B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  09/06/83 

0.00 0 1.80 0 . 8 4  0 . 1 2  92 130 22 91 0.00 12 0.01 2 7 5  I 6  1-00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E C U Z  N B N  A  A  L B A 
M I N I M U M  0 . 0 5 %  0 - 0 8 %  0 . 0 4 %  I O P P H  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 0 0 0 X  4 0 O O X  2 .00% 5 0 0 P P M  500PP LOO P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  AGRONOM 
T E R R E  H A U T E  

S F R V I C E S  L A P O R A T O R Y  
N O I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

A * -  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  9 4  

ACCOUNT 0 6 1  R H Y K E R D  OR C L - PURDUE CUSTOMER N U N 0  1 0 6  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- P P M  PPM P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 1 2  
NUMBER X N  X P  X K  XC A  XMG MN F E  C U Z N  XS B XNA A L  B A  W  T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 4 / 0 6 / 8 3  
0.00 0  2.00 1.22 0 . 1 5  7 5  1 2 8  20 9 3  0 .00  1 7  0 . 0 1  2 3 6  1 6  1 .00  

------------------ N O T E  V A L U E S  NOTED B Y  a ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE STANDARD O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG MN F E  C U  Z N  8 N  A  A L  B A  
M I N I M U M  0 .05% 0 .08% 0.04X I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P H  
M A X I M U M  1 .00% 4.00% 2.00X 5 0 0 P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 0 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  N U N O  1 8 9  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 7 9 - 1 3  
N U M B E R  X N  X P  XK XC A XMG M N  F E  C U  Z N  X S  B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 6 / 8 3  

0.00 0018 1.56 0.95 0 . 1 6  82  132 16 7 9  0.00 13 0.01 2 7 1  1 4  1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

ELE ME N T  P C A MG M N  F E C U Z N B N A A L  £3 A 
M I N I M U M  0 0 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 0 0 0 %  4 0 0 0 %  2 . 0 0 %  S O O P P M  500PP 1 0 0  P P M  I O O P P M  1 OOPPM 0 . 5 0 X  S O O P P M  l O O P P M  

I M C  AGRONOM 
T E R R E  t i A U T E  

S E R V I C E S  L A B O R A T O R Y  
N O I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

r', 
F 

r;" 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  OR C L - PURDUE CUSTOMER N U N 0  1 9 0  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  --PARTS P E R  M I L L I O N - - -  P P M  P P M  PPM SAMPLE L A B  I D  8 . 3 - 5 0 7 9 - 1 4  
NUMBER X N  X P XK XC A XMG MN F E  C U Z N  %S B XNA A L  B A Y T LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 4 / 0 6 / 8 3  

0.00 0.20 2 . 2 0  0 . 7 8  0.15 9 1  1 2 4  20 89 0.00 1 4  0.01 2 3 5  4 2  1.00 

------------------ NOTE VALUES NOTED BY * ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. .................... 
ACCURACY L I M I T S  FOR THE STANDARD O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

ELEMENT P C A WG M N F E  C U Z N  B N A A L  B A 
M I N I M U M  0 .05% 0 - 0 8 X  0 . 0 4 1  l O P p M  25pp 5. p p M  l O p p M  SPPM 0 . 0 1 %  3 0 P P M  S P P H  
MAXIMUM 1.001 4 .00X 2.001 5 0 0 P P M  5 0 0 P P  1 0 0  p p M  l O o p p M  1 0 0 p p ~  0 . 5 0 %  s o o p p ~  l o o p p ~  

I M C  AGRONOMIC S E R V I C E S  LARORATORY 
I E R R E  HAUTE. I N O J A N A  4 7 0 0 8  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

P A G E  9 7  

ACCOUNT 061 R H Y K E R O  OR C L - P U R O U E  CUSTOMER N U N 0  1 9 3  ----------------------------------------------------------------------------------------------------------------------------------- 
SAMPLE - -PARTS PER MILL I ON--- PPM PPM PPM SAMPLE L A B  ID a 3 - 5 0 7 9 - 1 5  
N U M 9 E R  X N X P XK XC A XMG M N  FE C U Z N  I S  0 XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4  /06/83 

0.00 0.20 3.16 0.39 0 . 1 3  3 6 8  2 2 3  9 29  0.00 5 0.05 1 2 8  2 2  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I O E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N F E C U  Z N  9 N A A L  B A 
M I N I M U M  0 .05% 0 . 0 8 %  0 . 0 4 1  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 - O I X  3 0 P P M  S P P M  
M A X I M U M  1 o O O X  4 0 O O X  2.001 5OOPPM 5 0 0 P P  1 0 0  P P M  l O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 0 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

hr ,d 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  98 
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  N U N O  1 9 7  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 1 6  
NUMBER X N  X P XK XC A XMG MN F E  C U  Z N X S  B XNA A L  B A W 1 L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- CLIMPLETED 0 4 / 0 6 / 8 3  

0.00 0.16 2.19 0 . 4 2  0.11 2 9 9  368 15 28  0.00 5 0.03 4 2 7  32 1 - 0 0  

------------------ N O T E  V A L U E S  N O T E 0  B Y  t A R E  O U T S I O E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R I M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG MN F E C U Z N B N A A L  8 A  
M I N I M U M  0 . 0 5 %  0.08% 0 . 0 4 %  l O P P M  25PP 5 P P M  I O P P M  5 P P M  0 - 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 X  2 . 0 0 %  SOOPPM 500PP 100. P P M  I O O P P M  LOOPPM 0 . 5 0 %  5 0 0 P P M  l O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  l N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  99 

A C C O U N T  061 R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  N U N O  1 9 8  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  . P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 1 8  
N U M B E R  X N X P  X K  X C  A X M C  M N  F E  C U Z N X S  B XNA A L  B A Y T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPL E T E D  04/06/83 

0.00 O o l 8  2.16 0.41 0.11 321 219 15 25 0.00 5 0.02 432 3-$ 1 .oo 

-----------------a N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  THE S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E  ME N T  P C A M G M N  F E  C U Z N  B N A A L  R A 
MINIMUM o.osx 0.08% 0.04% IOPPM 2 5 ~ ~  5 PPM IOPPM SPPM 0.01% ~ O P P M  SPPM 
M A X I M U M  1 0 0 0 %  4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A P O R A T O R Y  
T E R R E  H A U T E .  I N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT PAGE 1 0 0  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H V K E R D  OR C  L - PURDUE C U S l O M E R  NUNO 2 0  1  ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L  I O N - - -  P P M  P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 9 - 1 9  
NUMBER X N  X P  XK XC A  XMG MN F E  C U  Z N  XS B XNA A L  8 A W T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- --..- 0 1 / 1 9 / 8 3  

C O M P L E l E D  0 4 / 0 6 / 8 3  
0 .00  0 - 1 8  2.61 0.50 0 1 3  3 6 7  6 4 9 9  13 2 9  0.00 5 0.02 1 0 4 0 %  21 1 .00  

------------------ N O T E  V A L U E S  N O r E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  WEIGHT I N D I C A T E D -  .................... 
ACCURACV L I M I T S  FOR T t i E  STANDARD O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

ELEMENT P C  A MG MN F E  C U  Z N  8 N A  A L  RA 
MINIMUM 0 . 0 ~ ~  0 . 0 8 ~  0 . 0 4 ~  IOPPM 2 5 ~ ~  5 P P M  I O P P M  SPPM 0 - 0 1 %  3 0 P P M  5 PPM 
M A X I M U M  1 . 0 0 %  4.OOX 2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0  P P M  1OOPPM 1OOPPM 0 . 5 0 %  5 0 0 P P M  1OOPPM 

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE y p u r E .  I ND I ANA 4 7 8 0 ~  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPOHATION 



CMC P L A N T  T C S S U E  A N A L Y S I S  REPORT 
04/06/83 

P A G E  1 0 1  

A C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  NUN0 202 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 2 0  
N U M B E R  X N  X  P  X U  X C  A  XMG M N  FE C U Z N X S  8 X N A  A L  B A W T  LCIG- I N  ------- 0 1 / 1 9 / 8 3  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 6 / 8 3  

0.00 Om 1 9  2 . 6 4  0-55 0 1 1 2  3 9 1  396 20 32 0000 5 0.02 8 1 4 e  I 8  1 - 0 0  

A C C U R A C Y  L I M C T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  UG M N F E C  U Z N B N A A L  B  A  
MINCMUM 0 . 0 5 %  0.08% 0.04% IOPPM 2 5 ~ ~  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  lNnl ANA 4 7 8 O B  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  1 0 2  

A C C O U N T  0 6 1  R H Y K E R D  O R  C  L - P U R O U E  CUSTOMER N U N 0  2 0 5  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  H I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 7 9 - 2 1  
N U M B E R  X N  X  P X K  XC A  XMG MN F E  C U  Z N  X S  B XNA A L  B A  W T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 6 / 8 3  

0.00 0 . 1 6  1.88 0 . 5 7  0 . 1 2  4 0 7  1 9 4  15 3 2  0.00 6 0.03 339 3 1  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E  N T  P C A  MG M N  F E  C U  Z N  R MA A L  B A  
M I N I M U M  0 . 0 5 %  O - O e X  0 . 0 4 %  I O P P M  2 S P P  S  P P M  I O P P M  S P P M  0 . 0 1  X  3 0 P P H  S P P H  
M A X I M U M  I . 0 0 X  4 0 0 0 %  2 . 0 0 %  5 0 0 P P M  S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I H C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D J  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 

._-- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT PAGE 1 0 3  
0 4 / 0 6 / 0 3  

A C C O U N r  0 6 1  RHVKERD DR C L - PURDUE CUSrOMER N U N 0  2 0 6  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A O  I D  8 3 - 5 0 7 9 - 2 2  
NUMBER X N  X P  XK XCA X MG MN F E  C U  Z N  X S  B XNA A L  8 A WT LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 4 / 0 6 / 0 3  

0.00 0 . 1 9  2.09 0 . 7 1  0.11 349 1 8 1  12 25 0.00 7  0.02 351 1 2  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B V  S ARE O U T S I D E  T H E  ACCURACV L I M I T S  FOR T t i E  S A M P L E  WEIGHT I N D I C A T E D .  -------------------- 
.ACCURACY L I M I T S  F O R  THE STANDARD O N E  GRAM SAMPLE ARE AS FOLLOWS 

E L E  ME N T  P  C A  MG M N F E C U Z N R N A A L  B  A  
M I N I M U M  0 .05X 0.08% 0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 .01% 3 0 P P l 4  SPPM 
M A X I M U M  1 - 0 0 %  4.00% 2 .00% SOOPPM SOOPP I 0 0  P P M  LOOPPM LOOPPM 0 .50% SOOPPM LOOPPM 

I MC AGRONOMIC S E R V I C E S  LARClRATORY 
r E R R E  HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  MINERALS & C H E M I C A L  CORPORATION - .  -. ' - .  
, -- . 

7 .. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT PAGE 1 0 4  
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERD DR C L - PURDUE CUSTOMER NUNO 2 0 9  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L  I O N - - -  PPM P P M  PPM SAMPLE L A B  I D  8 3 - 5 0 7 9 - 2 3  
NUMBER X N X P  XK XC A X  MC MN F E  C U  Z  N X S  XNA AL B A W T  LOG- I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- --a- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 4 / 0 6 / 8 3  

0.00 0 .16  1.85 0 . 4 7  0 .12  3 5 1  3 4 9  I 6  26 0.00 5 0 . 0 1  6 6 9 3  2 0  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE STANDARD O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

ELEMENT P C A  MG M N  F E C U Z N  A N A A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 PPM I O P P M  5 P P M  0 . 0 1 %  3OPPM SPPM 
MAXIMUM 1 .00% 4 . 0 0 %  2 .00X 5 0 0 P P M  5 0 0 P P  1 0 0  PPM I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM IOOPPM 

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
TERRE HAUTE. I N D I A N A  4 7 9 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 

Y.2 



I MC P L A N T  K I SSUE A N A L Y S I S  REPORT PAGE 1 0 5  
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERD D R  C L - PURDUE CUSTOMER NUNO 2 1 0  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 7 9 - 2 4  
NUMBER X N  X P XK XC A XMG MN FE C U Z N  XS B XNA A L  B A WT LOG- I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 4 / 0 6 / 8 3  

0.00 0 . 1 9  2 . 1 0 .  0 . 6 2  0.11 3 0 1  366 15 2 9  0 .00  6 0 . 0 2  7 9 1 s  1 2  1 - 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I  T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE AS FOLLOWS 

E L E M E N T  P C A MG MN F E C U  2 N 0 N A A L  B A 
M I N I M U M  0 .05% 0 .06% 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5PPM 0 .01  X 3 0 P P M  5 P P M  
M A X I M U M  1.OOX 4 . 0 0 %  2.00% 5 0 0 P P M  5 0 0 P P  100 P P M  IOOPPM I O O P P M  0 . 5 0 %  SOOPPM IOOPPM 

I M C  AGRONOMIC S E R V I C E S  LAOORA TORY 
TERRE HAUTE. I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 
L .  

'"- 
0 .  * 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 /  1 1 / 8 3  

ACCOUNT 061 R H Y K E R D  DR C L - PURDUE CUSTOMER NUNO 2 1 6  ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L  ION- - -  P P M  P P M  PPW SAMPLE L A O  I D  0 3 - 5 0 8 0 - 0 2  
NUMBER XN XP XK xc A XMG MN FE cu ZN x s e XNA AL B A w T LOG- IN OI/I~/F)~ ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O Y P L E T E D  0 3 / 3 1  / B 3  

0.00 0 .42  6 1 . 5 3  0 .23  3 5 1  1 1 9 0 9  22 82 0.00 3 4  0 . 2 1  2 0 0 0 *  3 5  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  9 ARE O U T S I D E  T t t E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  STANDARD ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N F E C U Z N  B N A A L  B A  
MINIMUM 0 . 0 5 ~  0 . 0 0 ~  0.04% IOPPM ~ S P P  5 P P M  I O P P M  SPPM 0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  I v 0 0 X  4.00% 2.00% SOOPPM 500PP 1 0 0  PPW I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  47808  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 

:+ * 
-* 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  1 0 7  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER NUNO 220 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 0 - 0 3  
NUMBER X  N  X P  X K  XC A  XMG MN FE C U  Z N  X S  8 XNA A L  B A  W T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 3 / 3 1 / 8 3  

0 . 0 0  0 . 3 4  2.78 1 . 4 2  0 2 4 9  1 6 2 0 e  1 3  38 0.00 19 0 . 2 0  4 3 8 0 3  4 0  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  a ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I  T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A MG MN F E  C  U Z N B N  A  A L  8 A 
M I N I M U M  O.OSX 0 . 0 8 X  0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  I .OOX 4 . 0 0 %  2 . 0 0 X  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A R O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT PAGE 1 0 8  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  OR C L - PURDUE CUSTOMER NUN11 2 2 4  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  --PARTS P E R  M I L L  I O N - - -  P P M  PPM PPM S A M P L E  L A B  [ D  8 3 - 5 0 8 0 - 0 4  
NUMBER X N % P XK XCA XMG MN F E  C U  Z N  X S B XNA A L  B A W T L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 0 3  

COMPLETED 0 3 / 3 1 / 0 3  
0 . 0 0  0 . 1 8  1 . P l  0.51 0 .10  1 6 8  16503 17 3 4  0.00 12 0.03 4 3 0 0 e  16 1 . 0 0  

------------------ N O T E  V A L U E S  NOTED B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG MN F E C U  Z N 0 N A A L B A  
M I N I M U M  0 .05% 0.08% 0 . 0 4 %  I O P P M  2 5 P P  5 P P M  1OPPM SPPM 0 .01% 3 0 P P M  SPPM 
M A X I M U M  1.00% 4 .00% 2 . 0 0 %  SOOPPM SOOPP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S F R V I C E S  L A B O R A T O R Y  
I E R R E  HAUTE. I N 0 1  ANA 4 7 8 0 0  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 
I .  

*. 
, ..: 



I M C  P L A N T  T I S S I J E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 0 9  

ACCOUNT 061 R H Y K E R D  D R  C L - PURDUE CUSTOMER N U N 0  2 2 8  
--_-_______-_---------------------------------------------------------------d------------------------------------------------------ 

S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 0 - 0 5  
NUMBER % N  X P  XK XC A XMG M N  F E  C U  Z N  X S B XNA A L  B A W T L U G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 3 1  /83 

0 . 0 0  0 . 2 7  2 . 3 5  0.56 0 . 1 2  2 7 1  8 9 2 0  15 5 2  0.00 1 2  0 . 0 2  2 6 7 0 8  2 1  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  FOLLOWS 

E L E M E N T  P C A MG MN F E  C U  Z N B N A  A L  B A 
M I N I M U M  0.05% 0 . 0 8 X  0 .04% I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 1  2 . 0 0 %  5 0 0 P P M  500PP 1 0 0  P P M  I O O P P M  1OOPpM 0 . 5 0 ~  5 0 0 p p ~  l o o p p ~  

I M C  AGRONOMIC S E R V I C E S  L A R O H A T O R Y  
TERRE H A U T E  1  N D  1 ANA 4  7ROR 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

%\ 
1 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 1 0  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - PURDUE CUSTOMER N U N O  229 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- P P M  P P M  P P M  S A M P L E  L A B  I D  83-5080-06 
NUMBER X  N  X  P XK XC A  XMG MN FE C U  Z N  X S  B XNA A L  El A WT L U G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 ------- C O M P L E T E D  0 3 / 3 1  /a3 

0.00 0.22 1-05 0.50 0.10 2 3 2  6 8 4 0  16 6 4  0.00 11 0.02 21403 22 1.00 

------------------ N O T E  V h L U E S  N O T E 0  B Y  3 A R E  O U T S I O E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L in l rs  FOR THE STANDARD ONE GRAM S A M P L E  ARE A S  FOLLOWS 

E L E M E N T  P C A M G M N  F E  C U  Z  N  B H A  A L  B A  
M I N I M U M  O.OSX 0 - 0 8 %  0 .04% I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4.00% 2 .00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A f l O R A T O R Y  
T E R R E  HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 
'L-, 

',.- 
.- 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 1 1  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - PUROUE CUSTOMER NUNO 2 3 0  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  I D  83-5080-07 
NUMBER X N X P XU XC A %MG MN F E  C U Z N  X S  B XNA A L  8 A V T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 ------- C D M P L E l E D  0313 1 /83 

0.00 0 . 2 4  6 0.45 0 . 1 0  232 l O I O *  15 4 8  0.00 1 1  0.02 35603 2 4  1.00 

------------------ N O T E  V A L U E S  N O T E D  B V  a ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  T H E  S T A N O A R O  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L  E WE N T  P C A M G M N F E C U  Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  0 .08% 0 . 0 4 %  1 O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1  % 3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2.00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A  1 O R Y  
T E R R E  t I A U l E .  I NO I ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
?-..,., 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 1 1 2  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - PURDUE CUSTOMER NUNO 233 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L  ION- - -  P P M  P P M  PPM SAMPLE L A B  I 0  8 3 - 5 0 8 0 - 0 8  
NUMBER X N  X P XK XC A XMG MN F E  C U Z N  X S  B XNA A L  B A W T LOG- I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- --em- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 3 1  /83 

0.00 0.10 1.05 0.10 0.06 9 6  4 5  4*  18 0.00 23 0.01 53 16 1.00  

------------------ N O T E  V A L U E S  NOTED 81 3 ARE O U T S l O E  IHE ACCURACY L I M I T S  F O R  THE SAMPLE W E I G H T  I N D I C A l E D .  .................... 
ACCURACY L In1 T S  FOR THE S T A N D A R D  D N E  GRAM S A M P L E  ARE AS FOLLOWS 

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
TERRE HAUTE. 1 N O I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 CHEMICAL CORPORATION 
<\ -' 

\ .A 
( -<, -- -- 



I M C  P L A N T  T l S S U E  A N A L Y S  l S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 1 1 3  

ACCOUNT 061 RHYKERO OR C L - PUROUE CUSTOMER N U N 0  2 3 4  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M l L L I O N - - -  PP M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 0 - 1 0  
NUMBER X N X P XK XC A X MG M N  F E  C U  Z N  X S B XNA A L  B A  WT L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

COMPLETED 0 3 / 3 1 / 8 3  
0.00 0.11 1 - 1 3  0.09 0.05 9 3 3 0  4 0  1 4  0.00 2* 0.01 2 1 3  1 2  1 .OO 

------------------ NOTE VALUES NOTED BY a ARE OUTSIDE THE ACCURACY LIMITS FOR THE SAMPLE WEIGHT INDICATED. .................... 
ACCURACY L I M I T S  F O R  T H E  STANDARD ONE GRAM SAMPLE ARE AS F O L L O W S  

E L E M E N T  P C A MG M N F E C U  Z N  B N A A L R A 
M I N I M U M  0.05X 0 .08% 0 .04% I O P P M  2 5 P P  5 PPM I O P P H  5 P P M  0 .01% 3 0 P P M  SPPM 
M A X I M U M  1.00% 4.00% 2.00% SOOPPM soopp l o o  PPM l o o p p ~  1 0 0 p p ~  0 . 5 0 %  5 0 0 p p ~  1 0 0 p p ~  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE. I N O l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 1 4  

ACCOUNT 0 6 1  R H Y K E R O  D R  C L - P U R D U E  CUSTOMER NUNO 2 3 7  ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 0 - 1  1 
NUMBER X N X P  X K  XC A XMC MN F E  C U  Z N X S  B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3 1 / 8 3  

0.00 0 . 0 8  0.86 0 . 1 0  0.06 1 0 2  39 3* I 4  0.00 23 0.01 4 2 1 5  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  a ARE O U l S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 

E L E C K N r  P C A MC M N F E  C U Z N B N A A L  B A  
M I N I M U M  0 - 0 5 %  0 . 0 8 %  0 .04% I O P P M  25PP 5 P P M  I O P P M  S P P M  0 .01% 3 0 P P M  S P P M  
MAXIMUM 1 . 0 0 ~  4 . 0 0 ~  2 . 0 0 ~  SOOPPM SOOPP 1 0 0  PPM IOOPPM IOOPPM 0.50% S O O P P ~  IOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  l N D l  AN4 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  CORPORATION 
C\ 

*. - - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  1 1 5  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  Dl? C  L - P U R D U E  C U S T O M E R  N U N 0  238 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 8 0 - 1 2  
NUMBER X  N  X  P XK X C  A  XMG M N  FE C U  Z N X S  8 X N  A  A L  8 A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E 0  0 3 / 3 1  / R 3  

0.00 0 . 1 0  1.08 0.09 0.04 105 36 S 16 0.00 2* 0 . 0 1  3 I 1 4  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E C l J  Z N B N A  A L  A A  
MINIMUM 0 . 0 5 ~  0 . 0 8 %  0.04% IOPPM 2 5 ~ ~  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P H  
M A X I M U M  I .OOX 4 . 0 0 %  2 . 0 0 %  S O O P P M  S O O P P  1 0 0  P P M  I O O P P M  I OOPPM 0 . 5 0 %  S O O P P M  I O O P P H  

I MC AGAONOM l C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  O R  C L - P U R D U E  CUSTOMER NUNO 2 4  1 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 0 - 1 3  
NUMBER X N  X P  XK XC A XMG MN FE C U  Z N  X S  B XNA A L  B A W T L O G - I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0313 1 /83 

0.00 0.09 0.88 0 . 1 2  0 . 0 7  1 2 3  39 5 23 0.00 3 *  0.01 3 8 1 4  1 . 0 0  

------------------ N O T E  V I L U E S  N O T E D  81 t A R E  O U T S I O E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C I T E D .  -------------------- 
ACCURACY L I W I  T S  FOR T H E  S T A N D A R D  ONE G R A Y  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A M G M N  F E C U Z N  B N A A L  R A 
M I N I M U M  0 . 0 5 X  0 .08X 0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  SPPW 0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 X  4 . 0 0 %  2 . 0 0 X  SOOF'F'M 500W LOO P P M  I O O P P Y  I O O P P M  O.SOX SOOPPM I O O P P M  

I MC I G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H I U T E .  I N 0 1  ANA 4 7 8 0 8  

I q E R N A T l O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

%- --L 

. r". 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 1 7  

ACCOUNT 0 6 1  R H Y K E R D  O R  C L - PURDUE CUSTOMER NUNO 2 4 2  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 8 0 - 1 4  
NUMBER X N  X P XK XC A X MG M N  F E  C U Z N  I S  6 I N A  A L  6 A W T L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 ------- C O M P L E T E D  0 3 / 3 1  18 .3  

0 . 0 0  0.10 1.05 0 .12  0.06 I18  3 7 4 9  19 0 . 0 0  20 0 . 0 1  29* 15 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  0 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG MN F E C U Z N B N A A L  B A 
M I N I M U M  0 .05% 0 .08% 0 . 0 4 X  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3OPPM SPPM 
M A X I M U M  1 .00% 4 . 0 0 %  2 .00X 5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  IOOPPW 0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
1 E R R E  H A U T E ,  I N D l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A C E  I I R  

ACCOUNT 0 6 1  RHYUERD DR C L - PURDUE CUSTOMER N U N 0  2 4 5  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  1 0  8 3 - 5 0 8 0 - 1 5  
NUMBER X N X  P XK XC A XMG MN F E  C U Z N  X S  B XNA A L  B  A  Y T L O G -  I N  0 I /19/83 ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 3 1 / 8 3  

0.00 0. ll 1.06 0.11  0 .07  1 2 0  3 7  4 0  20 0 . 0 0  20 0 . 0 1  3 4 1 6  1.00 

------------------ N O T E  V A L U E S  N O T E 0  B Y  3 ARE O U r S I D E  T H E  ACCURACV L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  STANDARD ONE CRAW S A M P L E  ARE AS FOLLOWS 

ELEMENT P C A MG MN F E  C U  Z N B N A A L  RA 
M I N I M U M  0 . 0 5 %  0 .08% 0 .04% IOPPM ~ S P P  5 PPM ~ O P P M  5 P P M  0 .01% 3OPPM 5 P P M  
M A X I M U M  1 .00% 4.00% 2 . 0 0 %  SOOppM s00pp 1 0 0  p p ~  l o o p p ~  1 0 0 p p ~  0.50% 5 0 0 p p ~  l o ~ p p ~  

I MC AGRONOMIC SENV I C E S  LABORATORY 
TERRE HAUTE. I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 119 

ACCOUNT 061 R H Y K E R D  DR C L - PURDUE C U S l O M E R  NUND 2 4 6  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- PPM P P M  PPM SAMPLE L A B  I D  8 3 - 5 0 8 0 - 1 6  
NUMBER X N X P XK XC A XMG MN F E  C U  Z N  X S  B XNA A L  B A Y T LOG-  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 03/31/83 

0.00 0 . 1 1  1 - 1 5  0 4  0.07 1 3 7  3 7 5 22 0.00 29 0 .01  3 4  1 7  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE S A M P L E  W E I G H 1  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  ONE GRAM SAMPLE ARE AS F O L L O W S  

ELEMENT P C A MG MN F E C U Z N B N A A L  BA 
MINIMUM 0 .05~  0.08X 0 . 0 4 ~  IOPPM 2 S P P  s PPM l o P P n  SPPM 0 . 0 1 ~  ~ O P P M  SPPM 
M A X I M U M  1 . 0 0 %  4.00% 2 .00X SOOPPM 5 0 0 P P  1 0 0  P P M  IOOPPM I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S F R V I C E S  L A B O R A T O R Y  
TERRE HAUTE. I N D l  ANA 4 7 8 0 8  

T E R N A T I O N A L  MINERALS & C H E M I C A L  CORPORATION 

,x-. - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 2 0  

A C C O U N T  0 6 1  R H Y K E R O  OR C L - P U R D U E  C U S T O M E R  N U N O  2 4 9  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A R  I D  8 3 - 5 0 8 0 - 1 8  
N U M B E R  X N X P XK XCA XMG M N  F E  C U  Z N  X S  6 XNA A L  0 A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 1 3  1 /83 

0.00 0 . 1 2  1.02 0 . 1 3  0.08 1 2 4  3 7 5 22 0.00 33 0.0 I 30 1 5  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U Z N 6 N A A L  6 A 
M I N I M U M  0 . 0 5 %  0.08% 0 . 0 4 %  I O P P W  25PP 5 P P M  I O P P M  S P P M  0 . O I X  3 0 P P M  S P P M  
M A x x n u n  1.00% 4 . 0 0 ~  2.00% SOOPPM SOOPP too  PPM IOOPPM IOOPPM 0 . 5 0 %  SOOPPM IOOPPM 

rnc  AGRONOMIC SERVICES L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 0 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
y*-: 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 2 1  

ACCOUNT 061 RHYKERD O R  C L - PUROUE CUSTOMER N U N 0  2 5 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 8 0 - 1  9 
NUMBER X N  X P  XK XC A  XMG MN F E  C  U  Z N  X S  B XNA A L  B  A  W T  LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 3 1  / 8 3  

0.00 0.11 1.22 0.11 0.06 1 1 7  3 6  6 2 5  0.00 2 %  0.01 2 9 3  16 1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE STANDARD O N E  GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P  C  A  MG MN F E  C  U  Z N B N  A  A L  B A  
M I N I M U M  0.05% 0 0 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 .01X 3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4 .00% 2.00X 5 0 0 P P M  5 0 0 P P  100 P P M  IOOPPM 100Pf 'M 0 .50% 5 0 0 P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  LABOQATORY 
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
. .~ 



IWC P L A N r  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 1 2 2  

A C C O M J  061 R H Y K E R O  D R  C L - P U R D U E  CUSTOMER N U N 0  2 5 3  ................................................................................................................................... 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 0 - 2 0  
NUMBER X N X P XK XC A XMG MN F E  C U  Z N  X S  R XNA A L  B A  WT LOG-  I N  01/19/83 ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 0 3 / 3 1 / 8 3  

0.00 0 .12  1 . 7 0  0 . 7 2  0.10 1 4 8  96 7 4 1  0.00 13 0.03 1 4 6  2 8  1 a 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  9 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L  EM€ NT P C A MG MN F E C U Z N  B N A A L  B A 
MINIMUM 0 . 0 ~ ~  0 . 0 8 ~  0 . 0 4 ~  IOPPM 2 5 ~ ~  5 P P M  I O P P M  SPPM 0 . 0 1 X  3OPPM S P P M  
M A X I M U M  1 - O O X  4 . 0 0 X  2 .00X SOOPPM 500PP LOO P P M  I O O P P M  1 0 0 P P Y  0 . 5 0 X  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

, - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 2 3  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  NUNO 2 5 4  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A 8  1 0  8 3 - 5 0 8 0 - 2 1  
N U M B E R  X N  X P  XK X C A  XMG M N  F E  C U Z N X S B XNA A L  B A W T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---.. --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 3 1  /83 
0.00 0.15 1.63 0 6 1  0.10 142 19 1 0  42 0.00 10 0 . 0 1  121 23 1-00 

------------------ N O T E  V A L U E S  N O T E D  B Y  9 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E W  P C A MG M N  F E C U Z N B N A A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  1OPPM SPPM 0 . 0 1 %  3 0 P P M  S P P M  
M f l X I M U M  1 .00% 4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  S O O P P  100 P P M  l O O P P M  I O O P P M  0 . 5 0 %  5 O O P P M  l O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A D O R A T O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
P. 
? -. 

... 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
04/06/83 

P A G E  1 2 4  

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N 0  257  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L F  L A 8  10 8 3 - 5 0 8 0 - 2 2  
N U M B E R  X N X P X K  XCA XMG MN F E  C  U Z N  % S  B XNA A L  B A  W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

C O M P L E T E D  0 3 / 3 1  /83 
0.00 0.14 1.61 0.55 0.11 126 9 0 6 33 0 . 0 0  1 1  0.05 1 5 4  22 1 .OO 

----,,-,-,--,>--,- N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A k P L E  W E I G H T  I Y D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G M N  F E  C U  Z N  B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 .00% 2 . 0 0 %  5 0 0 P P M  5 0 0 P P  100 P P M  LOOPPM I O O W M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION :.. ' '-- 
% -. 
.--. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 2 5  

A C C O U N T  0 6 1  R H Y K E R D  O R  C  L - P U R D U E  C U S T O M E R  N U N 0  2 5 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I 0  83-5080-23 
N U M B E R  X N X P  X U  XC A  XMG M N  FE C U  Z N  X  S  8 X N A  A L  9 A  W T  LCIG- I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ---a- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3 1 / 8 3  

0.00 0 . 1 1  1.55 0.54 0.09 1 4 4  6 3 9 35 0.00 8 0.02 88 3 1  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G l l T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  M  G  M  N F E  C U  Z N  8 N  A  A L  B A  
MINIMUM 0 . 0 5 %  0.08% 0 . 0 4 %  IOPPM 2 5 ~ ~  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 O P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 .00% 5 O O P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B Q R A T O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 4 7 8 0 t 3  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

%' 
9. -.\ 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A G E  1 2 6  
0 4 / 0 6 / 8 3  

A C C O U N l  0 6 1  R H Y K E R D  O R  C  L - P U R D U E  CUSTOMER N U N U  2 6 1  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 8 0 - 2 4  
N U M 8 E R  X N  X P  XK XC A  X  MG MN F E  C U  Z N  I S  B XNA A L  B A  WT L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- CCIMPLETEO 03/31/83 

0.00 0.08 3 1  0.30 0.06 1 4 8  9 8 LO 30 0.00 5 0 002 9 1  22 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  8 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M N  F E  C U  Z N  B N  A  A L  8 A  
M I N I M U M  0 . 0 5 %  0 0 0 8 %  O.04X  I O P P M  2 5 P P  5 P P M  l O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 - 0 0 %  4 . 0 0 %  2.00% 5 0 0 P P M  500PP 100 P P M  LOOPPM I O O P P M  0 .50% 5 O O P P M  LOOPPM 

I MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 R O B  

INTERNATIONAL  MINERALS & CHEMICAL CORPORATION 
. -' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
04/06/83 

P A G E  1 2 7  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER NUNO 2 6 2  ................................................................................................................................... 
SAMPLE - -PARTS PER MILLION--- PP M PPM PPM SAMPLE L A B  ID 8 3 - 5 0 8 1 - 0 2  
NUMBER X N  X P  XK XC A XMG M N  FE C U  Z N  X S  8 XNA A L  B A W T L n G -  IN 0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/31 /83 

0.00 0.10 1 . 2 7  0.33 0 .07  I 3 9  39 8 2 9  0.00 5 0.0 1 4 8  18 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  9 ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E l G t i T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E  ME NT P C A MG M N  F E  C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 O P P M  S P P M  
M A X I M U M  I . 0 0 X  4.001 2.001 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  O.5OX 5 0 0 P P M  I O O P P M  

I MC AGRONOM 1 C 
T E R R E  H A U T E .  

S E R V I C E S  L A B O R A  
I N D I  ANA 4 7 8 0 0  

TORY 

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 2 8  

ACCOUNT 061 R H Y K E R D  D R  C L - PURDUE CUSTOMER NUNO 2 6 5  ................................................................................................................................... 
S A M P L E  --PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A A  I D  8 3 - 5 0 8 1  - 0 3  
NUMBER X N  X P XK XC A XMG MN F E  C U  Z N  X S B XNA A L  B A W T LCIC- I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3  1 / 8 3  

0.00 0 . 1 2  1 . 4 7  0 . 5 7  0.12 152 63 9 35 0.00 9 0.0 1 99 26 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D -  -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E E N T  P C A MG MN F E C U  .. Z N B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 - 0 8 X  0 . 0 4 X  I O P P M  2 5 P P  5 P P M  IOPPW 5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  I .OOX 4 - 0 0 f  2 . 0 0 f  SOOPPM 500PP LOO P P M  1OOPPM I O O P P M  0 . 5 0 %  5 0 0 P P M  1OOPPM 

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE HAUTE.  I NO1 ANA 4 7 8 0 f l  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  CORPORATION 

' 
" -. . 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  I 2 9  

ACCOUNT 061 R H Y K E R D  D R  C L - PURDUE CUSTOMER N U N 0  2 6 6  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A 8  I D  8 3 - 5 0 8 1 - 0 4  
NUMBER X N  X P XK XC A XMG M N  F E  C U Z N X S  B X NA A L  B A W T L U G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3 1 / 8 3  

0 . 0 0  0.11 6 0 . 7 6  0.10 8 8 2  5 1 0 3 5  0.00 9 0.0 1 82' 2 6  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  I ARE O U T S I D E  T H E  ACClJRACV L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM SAMPLE ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N F E  C U  Z N  B N A A L B A 
M I N I M U M  0.051 0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  5 P P M  IOPPM 5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1.00% 4.00X 2 .00% SOOPPH 500PP 100 P P M  IOOPPW I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC AGRONDMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 0  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

*: 
m-: ' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 3 0  

ACCOUNT 061 R H V K E R D  D R  C L - P U R O U E  CUSTOMER NUNO 269 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M l L L f O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1  - 0 5  
NUMBER X N X P XK XCA XMG M N  F E  C U  Z N  X S  8 XNA A L  B A  WT L D G - I N  ------- 0 1 / 1 9 / 8 3  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3 1 / B 3  

0.00 0.18 2 0.95 0 . 1 7  1 7 8  8 2  1 0  47 0.00 I 4  0.05 1 4 9  3 1  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  a A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U Z N B N A A L  B A 
M I N f M U M  0 - 0 5 %  0.08% 0 . 0 4 %  I O P P M  2 S P P  5 P P M  l O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 - 0 0 %  4 . 0 0 X  2 .00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  j O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  l N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

.%. 

-..-.*I 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
01/06/83 

P A C E  1 3 1  

A C C O U N T  061 R H Y K E R D  O R  C L - P U R D U E  C U S T O M E R  N U N 0  2 7 0  _----____---__--------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M P P M  P P M  S A M P L E  L A B  ! D  8 3 - 5 0 8 1 - 0 6  
NUMBER X N X P  XK X C  A X M C  M N  F E C U  Z N  X S  6 X N A  A L  6 A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3 1 / R 3  

0.00 0.11 1.51 0.65 0.11 1 8 5  88 I 4  60 0.00 7 0.0 1 172 31 1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  a A R E  O U T S I D E  T H E  ACCURACY L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U  Z N 6 N A A L  B A  
MINIMUM 0.05% 0.08% 0.04% IOPPM ~ S P P  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1.00% 1 .00% 2 . 0 0 %  S O O P P M  500PP LOO P P M  I O O P P M  I O O P P M  0 . 5 0 X  5 0 0 P P M  l O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

- --> 
, , 



IMC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  1 3 2  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  2 7 3  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1 - 0 7  
NUMBER X N X P XK X C  A XMG MN F E  C U Z N I S  B XNA A L  B A  WT L O G - I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 3 1 / 8 3  
0.00 0.11 1 . 0 3  0.10 0.06 1 0 4  32 3* 14 0.00 2F 0.01 32 I S  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  ACCURACV L I M I T S  F O R  T I i E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  ONE GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E  N T  P C A MG MN F E  C U  Z N B N A A L  B A  
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0 .04% I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 X  3 0 P P M  S P P M  
MAXIMUM I .OOX 4.00% 2.00% SOOPPM SOOPP 100 PPH IOOPPM IOOPPM 0 . 5 0 ~  SOOPPM IOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE I i A U l E .  I NO1 &NI\ 4 7 8 0 8  

INTER,NATI O N A L  MINERALS & CHEMICAL CORPORATION 
'.---. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  P A C E  1 3 3  
0 4 / 0 6 / 8 3  

A C C O U N T  0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S l O M E R  N U N 0  2 7 4  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L 1  ON-- -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1 - 0 8  
N U M B E R  XN X P X K  XC A X M G  M N F E  C U  Z N X S B XNA A L  B A W T L O G - I  N ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C ~ M P L E T E D  0313 1 / 8 3  

0.00 0 . 1 2  1 -09 0 .10  0.06 108 2 7 3a 13 0.00 23 0 .01  2 4 %  15 1 - 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  a ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
A C C U R A C Y  L I M I T S  F O R  T l l E  S T A N O A R D  O N E  C R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A M C M N  F E C U Z N B N A A L  B A 
M I N I M U M  0 . 0 5 X  0 . 0 8 X  0 . 0 4 %  l O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 .00% S O O P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U l E .  I N D l  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

b 
- - 
1 + 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  1 3 4  
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R O  DR C L - PURDUE C U S l O Y E R  NlJNf l  2 7 7  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  --PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  SAMPLE L A B  10 8 3 - 5 0 8 1 - 1 0  
NUMBER X N X P  XK XC A XMG MN F E  C U  Z N  X S  B XNA A L  B A W T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 /19/83 

Cf lMPLETEO 0 3 / 3 1  /83 
0.00 0.09 1.09 0.11 0.06 9 5  3 5  5 19 0.00 2 3  0.01 2 8 3  1 2  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  BY * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE STANDARD O N E  GRAM S A M P L E  ARE A S  F O L L D W S  

E L E M E N T  P C A MG MN F E C U  Z N 8 N A A L  B A  
M I N I M U M  0.05% 0.08% 0 .04% I O P P M  2 5 P P  S P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  S P P Y  
MAXIMUM 1 .00X 4.00% 2 . 0 0 %  5 0 0 P P M  SOOPP 1 0 0  P P M  1 0 0 P P M  1 0 0 P P M  0 .50% 5 0 0 P P M  I O O P P M  

r MC AGRONOMIC SERVICES LABORATORY 
TERRE I i A U T E .  I N D I  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
\ 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 3 5  

ACCOUNT 061 R H Y K E R O  D R  C  L - P U R D U E  CUSTOMER NUNO 2 7 8  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  S A M P L E  L A R  I n  83-5081-11 
NUMUER X  N  X P  XK XC A  XMG M N  F E  C U  Z N  X S  8 XNA A L  B A  W T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 3 / 3  I / 8 3  

0.00 0 . 1 2  1 - 1 0  0.11 0.07 1 1 4  3 I 4 3  2 0  0.00 2 3  0.01 2 0 *  I S  1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N  F E  C  I J  Z N  R N  A  A L  B A  
M I N I M U M  0 .05% 0 .08% 0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 .01X 3 O P P M  5 P P M  
M A X I M U M  1 - 0 0 %  4 .00% 2 .00% SOOPPM SOOPP 1 0 0  P P M  l O O P P M  l O O P P M  0 . 5 0 %  S O O p P M  I O O p p M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE t iAIJTE.  I N O 1  4NA 47800 

INTERNATIONAL MINERALS &CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

P A G E  1 3 6  

A C C O U N T  0 6 1  R H Y K E R O  DR C  L - P U R D U E  C U S l O M E R  N U N U  2 8 1  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  10 8 3 - 5 0 8 1 - 1 2  
NUMBER X  N  X  P XK X C A  XHG M N  FE C U  Z N  X  S  B XNA A L  B A  WT L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C D M P L E T E D  0 3 / 3 1 / 8 3  

0.00 0.10 0.98 0.11 0.08 1 1 7  33 4 3  I 9  0.00 23 0 . 0 1  2 8 C  1 7  1 . 0 0  

ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  4 R E  A S  F O L L O W S  

ELEMENT P c A MG MN F E c u z N a N A AL BA 
M I N I M U M  0 0 0 5 X  0 . 0 8 X  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  I .OOX 4 0 0 0 %  2 . 0 0 %  SOOPPM 500PP 1 0 0  P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
I E R R E  H A U T E .  l N D l  ANA 4 7 8 0 F 3  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

Cd . - . .. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 3 7  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S l O M E R  N U N 0  282 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1 - 1 3  
NUMBER X  N  X P  XK XCA XMG M N  F E  C  U Z N X S  B XNA A L  B A W 1 L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E l E D  03/3 1  /83 
0.00 0.10 1 - 1 6  0 .11  0.05 129 29 4 8  I 7  0.00 2 3  0.01 2 6 *  1 8  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  O ARE O U T S I D E  T H E  A C C U R A C I  L I M I T S  F O R  T t l E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T t i E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E C  U Z N 6 N A A L  B A 
M I N I M U M  O a O S X  0 - O B X  0 .04X I O P P M  25PP 5 P P M  I O P P M  S P P M  0 .01X 3 0 P P M  5 P P M  
M A X I M U M  1.OOX 4.OOX 2 .00% 5 O O P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 .50% S O O P P M  I O O P P M  

I MC AGRONOMIC 
1 E R R E  t i A I J l E .  I 

V I C E S  L A B O R A l f l H Y  
ANA 4 7 8 0 0  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

3 .  , 
* . 



IMC P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

ACCOUNT 061 R H Y K E R D  DR C L - PURDUE CUSTOMER NUNO 2 8 5  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  --PARTS P E R  M I L L I O N - - -  PPM P P M  P P M  SAMPLE L A A  I D  8 3 - 5 0 8 1 - 1 4  
NUMBER X N  X P  XK XCA XMG M N  F E  C U  Z N X S  B XNA A L  B A WT L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- O l / l C ) / B 3  ------- COMPLETED 0 3 / 3 1  /83 

0.00 0.10 1.13 0.10 0.06 1 0 2  3 1 5 23 0.00 2 3  0.01 22* 1 5  1 .00 

.----------------- N O T E  V A L U E S  N O T E D  B Y  a ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A U G R N  FE C U  Z N  B N A A L  El A 
MINIMUM 0 . 0 5 %  0.08% 0.04% IOPPM 2 5 ~ ~  5 P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  SPPM 
M A X I M U M  1 - 0 O X  4 .00X 2 . 0 0 X  5 0 0 P P M  5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC AGRONOMIC 
TERRE HAUTE. 

S E R V I C E S  L A R O R A  
I N D l A N A  4 7 8 0 0  

TORY 

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 
' -. . - 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  139 

4CCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER N U N 0  2 8 6  
-----------------------------------------------------------------------------------------------------------+----------------------- 

S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1 - 1 5  
NUMDER X N  X  P XK XC A  XMG M  N F E  C U  Z N  X S  8 XNA A L  B A  W T  L O G - I N  ------- ---- ---- ---- ----a ----a ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C O M P t E T E O  03/31 /83 
0000 0 . 1 1  1 .24  0 . 1 2  0.06 1 1 5  35 4 0  21 0.00 2 0  0.01 2 7 %  16 1 a 0 0  

.----------------- N O T E  V A L U E S  N O T E 0  B Y  + ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M N  F E  C U  Z N  B N  A  A L  B A  
MINIMUM 0.05% 0.08% 0 . 0 4 ~  IOPPM 2 5 ~ ~  5 P P M  I O P P M  5 P P M  0 . 0 1 X  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 o O O X  2 . 0 0 %  SOOPPM SOOPP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 X  5 0 0 P P M  I O O P P M  

I MC AGRONOM I C  
T E R R E  H A U T E .  

S E R  
l N D l  

V I C E S  L A R O R A T O R Y  
ANA 47800 

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  
\ 

:be., 



I N C  P L A N 1  T I S S U E  A N A L Y S I S  REPORT PAGE 1 4 0  
0 4 / 0 6 / 8 3  

ACCOUNT 061 RHYKERO DR C L - PUROUE CUSTOMER N U N 0  289  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - -PARTS P E R  M I L L I O N - - -  P P M  P P M  P P M  SAMPLE L A B  I D  8 3 - 5 0 8 1  - 1 6  
NUMBER X N  X P  XK XCA XMG H N  F E  C U  Z N  XS B XNA A L  B  A  W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 3 / 3 1  /t)J 

0.00 0 - 1 2  1.28 0.12 0.08 1 3 5  4 4  6 3 3  0 - 0 0  3 3  0.01 3  3 16 1 .00  

.----------------- N O T E  V A L U E S  NOTED B Y  * ARE O U l S l O E  T H E  ACCURACY L I M I T S  FOR THE SAMPLE Y E l G H r  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR THE STANDARD O N E  GRAM SAMPLE ARE A S  F O L L O W S  

EL E ME N T  P  C A  HG M N F E C U Z N  B N A A L  B  A 
M I N I M U M  0 - O S X  0 .08% 0.04% l O P P M  2 5 P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  3OPPM SPPM 
M A X I M U M  1 . 0 0 X  4.00% 2.00% SOOPPM 5 0 0 P P  I 0 0  P P M  I O O P P H  1 0 0 P P M  0 . 5 0 %  SOOPPM LOOPPM 

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
TERRE H A U T E  I N 0 1  A N 4  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION +.. 
0 

-..L 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R r  
0 4 / 0 6 / 8 3  

P A G E  1 4 1  

ACCOUNT 061 R H Y K E R D  D R  C  L - P U R D U E  CUSTOMER N U N 0  2 9 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M  P P M  P P M  S A M P L E  L A f l  I D  8 3 - 5 0 8 1 - 1 8  
NUMBER X N  X P  XK XC A  XMG M N  F E  C U  Z N  X S  8 XNA A L  B A  W  T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C f l M P L E r E D  03/3 1  /83 

0.00 0.15 1 a 3 8  0 . 1 1  0.06 1 2 2  4  1 6 28  0.00 3* 0.01 28"- 1 3  1  .OO 

------------------ N O T E  V A L U E S  N O r E D  B Y  O ARE O U r S l D E  T H E  A C C U R A C Y  L l M l T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  M  G  M  N F E  C U  Z N B  N  A  A L  8 11 
M I N I M U M  0 . 0 5 %  0 - 0 8 %  0 . 0 4 X  l O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X l M U M  1 .00% 4 - 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

3 
C 

-I--, 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 4 2  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  N U N O  293 
------------------------4---------------------------------------------------------------------------------------------------------- 

S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1 - 1 9  
N U M e E R  X N  X P XK X C  A XMG M N  F E  C U Z N X S 8 XNA A L  8 A Y T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  03/31 /83 

0.00 0.14 1.27 0 . 7 0  0.13 1 3 0  8 4 7 32 0.00 13 0102 1 5 7  2 2  1 .OO 

.----------------- N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  FOR THE S T A N D A R D  O N E  G R A M  S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A W G MN F E  C U Z N  B N A A L  B A 
M I N I M U M  0 . 0 5 X  O.OBX 0 1 0 4 X  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1  X 3 O P P M  5 P P U  
M A X I M U M  1mOOX 4 . 0 0 %  2 .00% 5 0 0 P P M  500PP 100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  t I A U T E  I N D I  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N 1  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 4 3  

NCCOUNT 061 R H Y K E R D  D R  C L - PUROUE CUSTOMER NUNO 294  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A R  I D  83-5081-20 
NUMBER X N  X  P XK XC A  XMG M N FE C U  Z N  X S  B XNA A L  B  A  WT L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 3 1 / 8 3  
0.00 0 . 1 8  1 . 2 5  0 . 9 2  . 0 . 1 4  185 8 1  11 4 6  0.00 1 4  0.01 1 1 9  2 3  1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A  MG M N F E  C  U Z N  B N A  A L  B  A  
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  5 P P M  
M A X I M U M  1 .OOX 4 .00% 2 .00% 5OOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  l 0 0 P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  HAUTE.  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION - -. L 

- 5 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  1 4 4  

t C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N 0  297 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L F  L A R  I D  8 3 - 5 0 8 1  - 2 1  
N U M B E R  X N  X  P XK X C  A  XMG M N  F E  C  U Z N  X  S  €3 ZNA A L  €3 A  W T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 3 / 3 1 / 8 3  
0.00 0.13 1.23 0.56 0.11 1 4 7  7 4  10 4 6  0.00 11 0.03 1 3 0  38 1 . 0 0  

.----------------- N O T E  V A L U E S  N O T E D  B Y  $ ARE O U T S I D E  T H E  A C C U R A C Y  L I M l  T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C  A  MG MN F E  C U  Z N  B N  A  A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1.00% 4 . 0 0 %  2 . 0 0 %  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N n M l C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N 0 1  ANA 47808 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

Tt - <..--, 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 4 5  

ACCOUNT 0 6 1  R H Y K E R O  O R  C L - P U R D U E  CUSTOMER N U N 0  298 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  PER M I L L I O N - - -  PPM P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 8 1 - 2 2  
N U M n E R  X N X P  XK X C A  XMG M N  F E  C U  Z N  X S B X NA A L  B A W T  L O G - I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 3 / 3 1 / 8 3  

0.00 0.12 1 - 2 9  0 . 6 4  0.10 163 60 9 38 0.00 9 0.01 1 0 9  29 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  + ARE O U T S I D E  T H E  ACCURACY L I M I T S  FOR TI4E S A M P L E  W E I G H T  I N D I C A T E D .  -------------------- 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  MG M N  F E  C U  Z N  B N A  A  L B A 
M I N I M U M  0 .05% 0 0 0 8 %  0 . 0 4 %  1 O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 PPM 
M A X I M U M  1 . 0 0 %  4.00% 2 . 0 0 %  SOOPPM 5 0 0 P P  100 P P M  l O O P P M  l 0 0 P P H  0 . 5 0 %  SOOPPM I O O P P M  

1  MC AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

P A G E  1 4 6  

ACCOUNT 0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N D  30 I ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 1 - 2 3  
NUMBER X  N  X  P XK XC A  XMG M N  F E  C  U Z N  X S  B  XNA A L  B A  Y T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 3 / 3 1 / 8 3  

0.00 0 . 1 2  1.30 0.63 0.12 159 7 1  9 35 0.00 1 0  0.03 1 2 8  2 9  1 . 0 0  

.----------------- N O T E  V A L U E S  N O T E D  B Y  9 ARE O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  MG MN F E  C  U  Z N  R N  A  A L  B  A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  l O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 0 0 P P  100 P P M  I O O P P M  l O O P P M  0 . 5 0 %  500Ppn ~ O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A E O R A T f l R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  81 C H E M I C A L  C O R P O R A T I O N  

& .  +=. 
" ,. 

,..,.' 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
04/06/83 

P A G E  1 4 7  

h C C O U N T  061 R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  N U N 0  302 ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PPM P P M  P P M  S A M P L F  L A A  1 0  8 3 - 5 0 8 1 - 2 Q  
NUMBER X N X P  XK XC A XMG M N  F E  C U  Z N  X S B XNA A L  B A W T L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 

C O M P L E T E D  0313 1 /83 
0 . 0 0  0.10 1 - 1 1  0.39 0.08 I 3 2  4 8  12 4 6  0.00 5 0.02 64 20 1 .OO 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E l G t i T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG MN F E  C U Z N B N A A L E1 A 
M I N I M U M  0 . 0 5 %  O.OBX 0 . 0 4 %  l O P P M  2 5 P P  5 P P M  l O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 X  4 . 0 0 %  2 . 0 0 %  SOOPPM 5 O O P P  1 0 0  P P M  l O O P P M  1 O O P P M  O.5OX 5 0 0 p p ~  l O O p p M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  1 N D l  ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  

3. 
+. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 4 8  

ACCOUNT 061 R H Y K E R D  OR C  L - P U R D U E  C U S T O M E R  NLJNO 305 ----------------------------------------------------------------------------------------------------------------------------------- 
S  A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 0 2  
NUMUER X N  X P  XK XC A  XMG M N  F E  C U  Z N  X  S  D XNA A L  B  A  Y T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C L l M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0.13 1 . 4 4  0 . 7 0  0.11 2 0 2  6 4  1 0  4 4  0.00 1 2  0 . 0 1  1 0 4  0 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  MG M N F E  C  U  Z N  B  N  A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 5 P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1.00% 4 . 0 0 X  2 . 0 0 %  5 0 0 P P M  S O O P P  100 P P M  l O O p p M  l o o p p n  0 . ~ 0 %  5 0 0 p p ~  l o o p p ~  

I M C  A G R O N O M l C  S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R r  P A G E  1 4 9  
04/06/83 

A C C O U N T  0 6 1  R H Y K E R D  O R  C  L - P U R D U E  C U S T O M E R  N U N O  306 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A A  1 0  83-5082-03 
N U M B E R  X  N  X  P X K  X C A  X M G  M N  F E  C U  Z N  X S  D XNA A L  B A  WT L O G -  I t 4  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0 . 1 4  1 . 9 4  0 . 7 3  0 . 1 3  1 9 9  69 1  1  4 1  0.00 1 0  0 . 0 1  1 2 8  0 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  = A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  . P C  A  MG M  N  F E  C  U Z N  B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
MAXIMUM I .OOX 4.00% 2.00% SOOPPM SOOPP 1 0 0  PPM IOOPPM IOOPPM 0 . 5 0 %  SOOPPM l o o p p n  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
r C R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

PAGE 1 5 0  

,CCOUNT 0 6 1  RHYKERD OR C L - PURDUE CUSTOMER NUNO 3 0 9  
.---------------------------------------------------------------------------------------------------------------------------------- 

S A M P L E  - -PARTS P E R  M I L L  I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 0 2 - 0 4  
NUMBER X N  X P  XK XCA XMG M N  F E  C U Z N X S 8 XNA AL B A  W T LOG-  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

COMPLETED 0 4 / 0 4  / 8 3  
0.00 0 . 1 4  1.89 0 . 7 8  0 . 1 4  2 4 8  69 15 7 2  0.00 13 0.01 1 1 3  0 1 . 0 0  

----------------- N O T E  V A L U E S  NOTED B Y  O ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE SAMPLE WEIGHT I N D I C A T E D .  

ACCURACY L I M I T S  FOR THE STANDARD ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A MG MN F E C U Z N  8 NA A L 8 A 
M I N I M U M  0.05% 0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  5 P P M  1OPPM SPPM 0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1.00% 4 .00% 2 .00% SOOPPM SOOPP 1 0 0  PPM l O O P P M  l O O p P M  0 .50% 5 0 0 p p M  l O O p p M  

I MC AGRONOMIC 
TERRE HAUTE.  

I N T E R N A T I O N A L  M I N E R A L S  & CHEMICAL CORPORATION 

S E R V I C E S  LAOORATORY 
N D l  APIA 4 7 8 0 8  



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 5 1  

4 C C O U N T  0 6 1  R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N D  3 1 0  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  83-5062-05 
N U M B E R  X N  X P  XU %C A  XMG M N  F E  C U  Z N  X S  B XNA A L  B A  Y T  L O G -  I N  ---- ---- ---- ---a- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0 . 1 4  1 . 5 7  0.50 0 . 1 0  1 8 9  6 1  I I 5 1  0.00 7 0.02 66 0 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U a A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C  A  MG M  N F E C U Z N  B N  A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  25PP 5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 . 0 0 X  4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I A N A  4 7 d 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

r-J 



P A G E  1 5 2  

ACCOUNT 061 R H V K E H D  D R  C  L - P U R D U E  C U S T O M E R  NUN11 7 9 3  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I ON--- P P M  P P M  P P M  S A M P L E  L A B  I D  83-5082-06 
NUMBER X  N  X P XK XC A  XMG M N  F E  C  U Z N X S  B XNA A L  B A  W T  LCJG- I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0.29 2 . 4 7  1.17 0 . 1 5  1 8 1  353 10 1 9 6 0  0.00 L3 0 . 1 4  955:: 0 1 . 0 0  

.----------------- N O T E  V A L U E S  N O T E 0  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR THE S A M P L E  W E I G t l l  I N D I C A T E D .  -------------------- 
ACCURACV L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C  A  MG MN FE C U  Z N B N  A  A L  6 A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  25PP 5 P P M  I O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1.00% 4 . 0 0 %  2.00% SOOPPM 5 0 0 P P  100 P P M  l O O P P M  l O O P P M  0 . 5 0 %  ~ o o p p ~  1 O O p p ~  

I MC A G R O N O M I C  S E R V I C E S  LAEIORATORY 
T E R R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  153 

ACCOUNT 0 6 1  R H Y K E R D  OR C L - PURDUE CUSTOMER NUNO 7 9 4  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 0 7  
NUMBER % N X P  XK XCA XMG M N FE C U  Z N X S  B XNA A L  B A W T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

-----a- COMPLETED 0 4 / 0 4 / 8 3  
0 . 0 0  0 . 4 0  3 . 7 1  1 .29  0 . 2 3  92 3 3 7  I I 81 0.00 2 2  0.1 1  6 7 6 f  0  1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  8 ARE O U T S I D E  T H E  ACCURACY L I M I T S  F O R  THE S A M P L E  U E I G t f l  I N D I C A T E D .  .................... 
ACCURACY L I M I  T S  F O R  T H E  STANDARD O N E  GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P  C A  MG M N F E C U  Z N B N A  A  L B A 
M I N I M U M  0 . 0 5 X  0 . 0 8 %  0 . 0 4 %  I O P P H  2 5 P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  1 .00% 4 .00% 2.00% 5 0 0 P P M  5 0 0 P P  1 0 0 '  P P M  1 0 0 P P H  AOOPPM 0 . 5 0 %  SOOPPM AOOPPM 

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
TERRE H A U T E .  I N D I A N A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 

r; 
' 2' 
CJ 



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 5 4  

tCCOUNT 0 6 1  RHVKERO D R  C L - PURDUE CUSTOMER NUNO 7 9 5  
. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  PPM SAMPLE L A O  1 0  8 3 - 5 0 8 2 - 0 8  
NUMBER X N X P  XK %C A XMG M N  FE C V  Z N XS B XNA A L  B  A  WT LOG-  I N  0 1  / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- COMPLETED 4 4 / 0 4 / 8 3  

0 . 0 0  0.45 3.99 1 .41  0 .22  88 3 1 9  L I 80 0.00 22 0 . 0 5  6 0 6 %  0  1.00 

----------------- N O T E  V A L U E S  N O T E 0  B V  3 ARE O U T S I D E  T H E  ACCURACV L I M I T S  F O R  T t iE  SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  T H E  STANDARD ONE GRAM S A M P L E  ARE AS F O L L O W S  

E L E M E N T  P C A  MG UN F E  C U Z N B N A  A L  B  A  
M I N I M U M  0.05% 0 .08% 0.04% I O P P M  2 5 P P  S P P M  I O P P M  SPPM 0.01% 3 0 P P M  S P P M  
M A X I M U M  1.00% 4 .00% 2.00% SOOPPM 5 0 0 P P  1 0 0  P P M  I O O P P M  I O O P P M  OeSOX SOOPPM I O O P P M  

I MC AGRONOMIC S E R V I C E S  LARURATORY 
TERRE HAUTE.  I N D I A N A  9 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 

e - 9.. 
./-. 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
04/06/83 

A C C O U N T  061 R H Y K E R D  D R  C  L - P U R D U E  C U S T O M E R  N U N O  8 1 6  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON---  P P  M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 1 0  
N U M B E R  X N  % P X K  X C  A  XMG M N  FE 1CU Z N  X  S  8 XNA A  L B  A  Y T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- -_-- -_-- 0 1 / 1 9 / 8 3  

C O M P L E T E D  0 4 / 0 4 / 8 3  
0.00 0.28 3.16 3 0.23 1 9 7  388 23 7 2  0.00 1 3  0.06 8 1 6 e  0 1 .00  

------------------ N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T H E  S A M P L E  W E l G b l T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  U N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

EL E M E  N T  P C A  M G  M N F E  C U  Z N  B  N A  A L  B  A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 O P P M  5 P P M  
M A X I M U M  1 .00% 4 .00% 2 . 0 0 %  5 0 0 P P M  5 O O P P  100 P P M  I O O P P M  I O O P P M  0 . 5 0 %  5 0 0 P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T D R Y  
T E H R E  H A U T E .  I N D I A N A  4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I H C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 6 / 0 6 / 8 3  

P A G E  1 5 6  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  N U N U  8 1  7 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P H  P P M  P P H  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 1  1  
N U M B E R  X N  X P XK XCA XMG MN F E  C U  Z N X S  B XNA A L  A Y T L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 4 / 0 6 / 8 3  

0.00 0.30 2.98 1 . 1 8  0 . 2 1  1 1 6  3 4 2  I 7  54 0.00 1 6  0.06 6 2 1 *  0 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  E V  f A R E  O U T S 1  D E  T H E  A C C U R A C Y  L I M I  T S  F O R  THE S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
ACCURACV L I M I T S  FOR T H E  S T A N D A R D  O N E  C R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E  14E NT P C A MC W N F E C U  Z N B N A A L B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 S P P  5 P P M  I O P P M  S P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 . 0 0 %  2 . 0 0 %  5 0 0 P P M  5 0 0 P P  1 0 0  P P M  LOOPPM I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  1NC)I ANA 4 7 8 0 8  

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT 
0 4 / 0 6 / 8 3  

P A G E  1 5 7  

ACCOUNT 061 R H Y K E R D  D R  C L - P U R D U E  CUSTOMER N U N 0  818 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P  M PPH P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 1 2  
NUMBER X N  X P  %K XCA XMG HN F E  C U  Z N  X S 8 XNA A L  8 A U T  L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 01/19/83 

C O M P L E T E D  0 4 / 0 4 / 8 3  
0.00 0.24 2.66 1.04 0.18 179 990a  20 se  0.00 1 4  0.05 33503 0 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  * A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  FOR T I IE  S A M P L E  Y E I G I I T  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE S T A N D A R D  O N E  GRAM S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E  C U Z N  8 N A A L  B A 
M I N I M U M  0 .0SX O e O B X  0 . 0 4 X  I O P P M  2 S P P  5 P P M  l O P P M  S P P H  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 - 0 0 %  4 . 0 0 %  2 .00% SOOPPM 500PP LOO P P M  l O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I MC AGRONOMIC S E R V I C E S  L A O U R A T D R Y  
T E R R E  H A U T E .  I N U I  A h A  4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 5 8  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - P U R D U E  C U S T O M E R  NUNO 8 1  9 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L  I ON---  PP M P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 1 3  
NUMBER X N  X P X K  XC A XMG H N  F E  C U  Z N  X S  B XNA A L  B A Y T L O G -  I N  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  

C D M P L E T E D  0 4 / 0 4 / 8 3  
0.00 0.26 2 . 9 1  1 - 0 2  0 . 1 6  1 5 6  3 8 3  18 60 0.00 1 4  0.08 9 4 5 3  0 1 . 0 0  

---------------me- N O T E  V A L U E S  N O T E D  B Y  O A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  1 H E  S A M P L E  W E I G H 1  I N D I C A T E D .  .................... 
ACCURACY L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  ARE A S  F O L L O W S  

E L E M E N T  P C A MG M N  F E C U Z N  B N A A L  B A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  S P P M  I O P P M  S P P M  . 0 . 0 1  X 3 0 P P M  S P P M  
MAXIMUM I .OOX 6.00% 2 . 0 0 %  SOOPPM SOOPP 1 0 0  PPM iooppn IOOPPM 0.50% SOOPPM IOOPPM 

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  t i A U T E  . I N O  I ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION . . - ,  



I M C  P L A N T  T I S S U E  A N A L Y S I S  REPORT P A G E  1 5 9  
0 4 / 0 6 / 8 3  

ACCOUNT 0 6 1  R H Y K E R D  D R  C L - PURDUE CUSTOMER N U N 0  8 2 0  ----------------------------------------------------------------------------------------------------------------------------------- 
S A M P L E  - - P A R T S  P E R  M I L L  I O N - - -  PPM P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 8 2 - 1 4  
NUMBER X N  X P  XK XC A XMG MN F E  C U L N  X S  B X NA A L  B  A  Y T LOG-  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- COMPLETED 0 4 / 0 4 / 8 3  

0.00 0.33 2.55 1.26 0.19 1 0 4  3 0 4  1 7  4 8  0.00 1 6  0 . 0 7  5 1 0 3  0 1 .00  

------------------ N O T E  V A L U E S  NOTED B Y  * ARE O U l S l D E  THE ACCURACY L I M I T S  FOR THE SAMPLE WEIGHT I N D I C A T E D .  .................... 
ACCURACY L I M I T S  F O R  THE STANDARD ONE GRAM SAMPLE ARE AS F O L L O W S  

E L E M E N T  P C A  MG M N F E  C U Z N B N A A  L B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 .04% I O P P M  2 S P P  5 P P M  I O P P M  SPPM 0 . 0 1 %  3 0 P P M  5 P P M  
M A X I M U M  I .OOX 4 .00% 2 .00% SOOPPM SOOPP 1 0 0  P P M  I O O P P M  1 0 0 P P M  0 . 5 0 %  SOOPPM I O O P P M  

I M C  AGRONOMIC S E R V I C E S  LABORATORY 
TEHRE H A U T E .  I N D I A N A  4 7 8 0 8  

~. .., 

I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R l  
0 4 / 0 6 / 8 3  

P A G E  1 6 0  

A C C O U N T  0 6 1  R H Y K E R D  O R  C  L - P U H D U E  C U S T O M E R  N U N 0  8 2 1  ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A B  I D  8 3 - 5 0 8 2 - 1 5  
N U M B E R  % N X  P XK XC A  XMG MN F E  C U  Z N  X S  B  XNA A L  B  A  Y T  L O G -  I N  ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- 0 1 / 1 9 / 8 3  ------- C O M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0.29 2.08 0 . 9 7  0.23 2 3 6  1 1 7 0 s  1 9  6 0.00 17 0.08 3 2 8 0 G  0 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR T H E  S T A N D A R D  O N E  G R A M  S A M P L E  ARE A S  F O L L O W S  

E L E M E N r  P C  A  M  G  M N  F  E  C  U Z N  B  N A  A L  B A  
MINIMUM 0 . 0 5 ~  0.08% 0 .04% IOPPM 2 5 ~ ~  S P P M  I O P P M  5 P P M  0 . 0 1  X  3 0 P P M  S P P M  
M A X I M U M  I - 0 0 %  4 . 0 0 %  2 . 0 0 %  SOOPPM S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 X  S O O P P M  I O O P P M  

I MC A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N 0 1  AIJA 4 7 8 0 8  

INTERNATIONAL MINERALS 81 CHEMICAL CORPORATION 



I M C  P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / 8 3  

P A G E  1 6 1  

ACCOUNT 061 R H Y K E R D  OR C  L - P U H D U E  C U S T O M E R  N U N O  822 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  P P M  P P M  P P M  S A M P L E  L A O  I D  8 3 - 5 0 8 2 - 1 6  
N U M B E R  X N X  P  XK XC A  XMG M N  F E  C U  Z N  XS B XNA A L  B A  Y T L O G -  I F I  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0 . 4 0  3 . 1 3  1 .52  0.20 1 0 5  389 1 4  32 0.00 1 9  0.06 650$ 0 1 . 0 0  

------------------ N O T E  V A L U E S  N O T E D  B Y  f A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  WE I G H l  I N D I C A r E D .  .................... 
A C C U R A C Y  L I M I T S  F O R  T H E  S T A N D A R D  O N E  GRAM S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P C A  M G MN F E  C U Z N 8 N A  A L  0 A 
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  I O P P M  2 5 P P  5 P P M  I O P P M  5 P P M  0 . 0 1 %  3 0 P P M  S P P M  
M A X I M U M  1 . 0 0 %  4 .0OX 2 . 0 0 %  5 0 0 P P M  S O O P P  1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  AGRONOMIC S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  l NU l ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 



IMC P L A N T  T I S S U E  A N A L Y S I S  R E P O R T  
0 4 / 0 6 / B 3  

P A G E  1 6 2  

A C C O U N T  0 6 1  R H Y K E H O  D R  C L - P U R O U E  C U S T O M E R  N U N U  023 ................................................................................................................................... 
S A M P L E  - - P A R T S  P E R  M I L L I O N - - -  PP M  P P M  P P M  S A M P L E  L A B  1 0  8 3 - 5 0 8 2 - 1 8  
N U M B E R  X N  X P  X  K XC A  X M G  MN FE C U  Z N  X S  B XNA A L  El A  Y T  L O G -  I N  0 1 / 1 9 / 8 3  ------- ---- ---- ---- ----- ----- ---- ---- ---- ---- ---- --- ----- ---- ---- ---- C O M P L E T E D  0 4 / 0 4 / 8 3  

0.00 0.35 3 . 1 0  1 . 3 0  0.20 1 3 2  1 1 5 0 *  17 39 0.00 19 0.06 2 4 8 0 *  0 1.00 

------------------ N O T E  V A L U E S  N O T E D  B Y  3 A R E  O U T S I D E  T H E  A C C U R A C Y  L I M I T S  F O R  T H E  S A M P L E  W E I G H T  I N D I C A T E D .  .................... 
A C C U R A C Y  L I M I T S  FOR THE S T A N D A R D  O N E  G R A M  S A M P L E  A R E  A S  F O L L O W S  

E L E M E N T  P  C A  MG M N  F E  C U Z N  B N A  A L  B A  
M I N I M U M  0 . 0 5 %  0 . 0 8 %  0 . 0 4 %  l O P P M  2 5 P P  5 P P M  l O P P M  S P P M  0 . 0 1 %  3 O P P M  S P P M  
M A X I M U M  1 .00% 4 . 0 0 %  2 . 0 0 %  SOOPPM 500PP 1 0 0  P P M  I O O P P M  I O O P P M  0 . 5 0 %  S O O P P M  I O O P P M  

I M C  A G R O N O M I C  S E R V I C E S  L A B O R A T O R Y  
T E R R E  H A U T E .  I N D I  ANA 4 7 8 0 8  

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 




