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OKLAHOMA MIDCYCLE SURVEY SHOWS CHANGES I N  FOREST RESOURCES 

C h l l l e f  1. Thomas 

INTRODUCTION 

T h i s  forert survey o f  oklahoma i s  
t h e  f i f t h  ronducfed by t h e  i o r e r i  
inventory  and ~ n a l y i i i  (FIA) u n i t  o f  t h e  
Southern F a r e r i  Experiment S ta t ion .  Thp 
pPeviov3 rurvey was made i n  1976. 
Narna l ly  t h e  nex t  survey would have been 
1986. bu t  1 0  a i d  the Itote i n  i f 5  c u r r e n t  
f o r e s t  resource p lann ing  an abbrev ia ted  
midcyc le  survey war made i n  1981. A new 
sampling procedure bared on p r i o r  survey 
data  and cur ren t  photography war used t o  
develop foreit rerource est imate3 f o r  
t h i s  midcycle or 5-year r v i v e y  i n  
Oklahoma. The midcyc le  technique i n -  
vo lves  remeasurement o f  about 1 0  percent 
of t h e  fo res t  p l o t s  and coifs roughly 15 
percent  a 3  much ar  r e g u l a r  r u i v e y i .  Rc- 
l i a b i l i t y  o f  t h e  est imates, however, i s  
cons iderab ly  lower than i e g u l a r  rurveyr. 

METHODS 

t h e  q u a n t i t y  1.1 x number o f  fo res ted  
l o c a t i o n s )  t o  o b t a i n  t h e  sampling 
i n t e r v d l .  From a random r t a i t  I n  t h e  
cumulat ive l i s t ,  t h i s  rampl ing  i n t e r v a l  
wa r  used t a  s e l e c t  80 forested p l o t s  for 
f i e l d  renearurenent. Perronnel of the  
Farlrtry D i u i r i o n .  Oklahoma s t a t e  
Department o f  ~ g i i c u l f u r e  and t h e  FIA 
u n i t  rDmearvPed t h e  p l a t s  u s i n g  standard 
F IU p l o t  procedures. 

Volumes 07  i n d i v i d u a l  t r e e r  were 
computed d e t ~ r m i n l r t i c a l l y  fron 
dendrometry data u r i n g  a lgor i thmr  
developed a s  p a r t  o f  SrX (Grorenbaugh 
1967). These volumes were iunmari2.d i n  
lOftw00d and hardwood r a f e g o r i e t  and 
iompared to 1976 valuer. i r r i m a t e r  of 
volune per  acre  f o r  b o t h  rvrveyr were 
c a l c u l a t e d  for each or t h e  rervrveyed 
p lo ts .  Volume <hanger then w e r e  used t o  
update a l l  permanent p l o t 3  which 
accopding t o  p h o t o i n t e r p r e t a t i o n .  wer; 
s t i l l  fo rer fed .  

Growth ~ r f i m a t e r  f o r  east Oklahoma 
were developed by app ly jng  r e l a t i o n r h i p r  
obtained from remeasured p l o t s  t o  each of 
t h e  fo res ted  p l o t s  t h a t  war nor 
remeasured. Dur ing  remeasurement, 
changer . i n  i n d i u i d u ~ l  rreer, 
and i n  o ther  p l a t  dynan lc r  r v r h  a s  
ingrowth. m o r t a l i t y ,  and renoua l l ,  were 
" tounfed for. Net growth per  acre per 
year  f o r  roftwood and hardwood 
growing-l tock volume w e t  computed l o r  
each renearured p l o t .  

R l g ~ e l t i o n  equat ion f  were developed 
t o  p r e d i c t  net growth p e r  acre  o f  
s o f t w ~ n d  ~ ~ o ~ l n g - s t ~ c k  volume f r o m  past 
roftwood growing-stock volume (RZ = .61). 
Equat ian i  f o r  hardwood growth were 
developed r i m i l a r l y  (RZ - . a ) .  Net 
growth per  acre  a f  growing-rrook volume 
war p r e d i c t e d  f o r  each p l o t ,  expanded and 
then summed t o  o b t a i n  county and i tare  
t o t a i r .  

Removal volumes were developed from 
t h r e e  componentr. For the  f i r i t  

char ies  i. ~homas i s  a  erea arch ~ o r e i r e r  w i t h  sovthern rorert ~ x p r r t m e n t  s ta t ion ,  
USCIA..iorert Service, S tarkv ' t l le ,  M I  
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exfenr ive  arear and should be i n t e r p r e t e d  
w i t h  canr iderab le  care. Net growth of 
growjng s t o r k  averaged roughly 23 cub ic  
feet per  a c r e  per  year,  down 3  cubic  feet  
p e r  acre  from t h e  1975 estimate. Average 
volume per  acre was 482 cub ic  fee t ,  an 
increase o f  5 cub ic  f e e t  oyer 1976. 
S tock ing  (ncreared wh i le  net growth 
dec l ined.  

w e r a g e  annual ne t  growth for 
softwnodl "3% 67.0 m i l l i o n  cub ic  f e e t  i n  
east Oklahoma and removals everaged 55.2 
m i l l i o n  c u b i c  f e e t  (appendix t a b l e r  25 
and 27). ~ardwood growth, 40.5 m i l l i o n  
cub ic  fee t ,  i o n r i d e r a b l y  exceeded t h e  
12.1 m o l l o n  cub ic  f e e t  averaoe annual ~-~~ 

le.OY.1.. 
The balance i n  softwood remavalr and 

growth b e l i e s  t h e  change i n  inventory  
volume d u r i n g  t h e  p ~ r i o d .  With growth 
and r u t  ertsmarer roughly equ iva len t ,  t h e  
i n v e n t o r y  cou ld  be expected t o  rmmaln 
s tab le .  Removal rater ,  howeve?, changed 
d r a s t i c a l l y  j u s t  p r l o r  t o  t h e  1976 
survey. softwood removal i  role  37 
percent  from 1966 t o  1976. From 1976 t o  
1982, t h e  i n i r e a t e  wal o n l y  about 1 
p e r t e n t ,  b u t  with," t h e  per iod  removalr 
v a r i e d  i u b r t a n t l a l l y .  Bared 
on t h e  o u t p u t  of forest products i n  1975 
( B e r t e l r o n  1977) and 1978 (Rvd i r  and 
done5 1981) removals a f  softwood growing 
s tock  cont inued t o  InrPeare d u i i n s  t h e  
e a r l y  p a r t  of  t h e  in te r -survey  per iod .  
canversion of "art areas a f  p r i m a r i l y  
a l l - a g e  p ine  s tands  i n  Oklahoma t o  
even-age management has changed t h e  
i n v e n t o w  dramat ica l l y .  

The c u r r e n t  dec l ine  i n  softwood 
i n v e n t o r y  may be temporary a s  t h e  e f f e c t  
o f  even-age management 1 s  not  yet  
i e f l e c t e d  i n  lnventary volumes. 
P h o t o i n f e r p i e t a t i o n  o f  t h e  1,828 
permanent p l o t s  i n d i c a t e d  t h a t  335,000 
acres  were c u r  and regenerated t o  p ine  i n  
t h e  p a i r  10 years. one- th i rd  o f  t h e r e  
stands are  6  t o  10 years old. Although 
t h e r e  young r t a n d r  ihow l i t t l e  cub ic  
~ o l u n e ,  v i r t u a l l y  a l l  o f  i t  war ingrowth  
and c o n t r i b u t e d  t o  average annual growth 
t o r  t h e  per iod .  Another t h i r d  O f  t h e  
acres  have been regenerated and these 3  
t o  6  year o l d  stands aye  nearing t h e  s i r e  
to c o n t r i b u t e  t o  t h e  growing s tock .  
These f ind ings  are  i o r r o b a r a t e d  by 
p l a n t i n g  v e c o r d ~  i n  eastern Oklahona eve; 

t h e  p a r t  30 yearr (USDA undated). F igure  
2  indicates t h a t  t h e  dramatic i n r r e a r e  i n  
acres p lan ted between 1972 and 1974 war 
su l fd ined th rough 1980. These 
regenerated stands a r e  expected f a  
c o n t r i b u t e  t a  t h e  inventory  a t  t h e  nex t  
rurvey scheduled fo r  1986. 

- d o e s  l. ,.I! : . :> : , .>or  
: : . ' " I , !  :o.c,t , r . a . ; :<?'-I  
I;-t .,I. :,I ': ".'-: e.<e:t,c.5. 
~~ 

Table 4  was omi t ted  because ownership war 
no t  resurveyed. Sampling method and r i l e  
l i m i t e d  t h e  r e l i a b i l i t y  o f  t a b l e r  22-24 
and 30-34, so they t o o  were excluded. 
Table 9  may be computed d i r e c t l y  from 
Table 10, c a n u l r t i n g  cub ic  f e e t  t o  iordr. 
ApprOpPil fe f l C t O P 3  can be der ived from 
t h e  1976 s t a t e  t o t a l s .  Table 12 has been 
expanded to 123, IZb, 12c, and 12d t o  
g!ve more d e t a i l s  of volume by r i t e  
C l d l l .  

  he sampling methods were developed 
to p ~ o v i d e  s u i t a b l e  survey u n i t  
est imates. E r r i n a t e r  f o r  i m t l l e ~  arear 
are pierenied, bu t  t h e  sampling error 
increaser  a s  t h e  area decrearer. 
sampling errors p r c i c n i e d  i n  t a b l e  I are  
bared on o n e r f a n d a r d  d e v i a t i o n  o r  a 
p r o b a b i l i t y  o f  t w o  chanier out  o f  three. 
TO es t imate  t h e r a m p l i n g  error f a r  a 
combinat ian o f  count ies one ran  use t h e  
f o l l o w i n g :  

II = Stbnd lPd  @Pro? O f  est imate 
(percent )  

X = v a r i a b l e  O f  ,nteP. l f  (area. 
Y o I Y ~ ~ )  

G = group o f  i o v n t i e i  t o  be 
combined 

i - t o t a l  f o r  The u n i t  

A  sample computation o f  t h e  standard 
error 'or hardwood grawing-irock volume 
f o r  t h e  f i r s t  f i v e  countlei i n  t a b l e  10 
f o l l o w s :  



A C R E S  O F  F O R E S T  PLANTING BY O W N E R S H I P  
OXLIHOMA 

960 1955 960 965 R70 1915 980 

YE/U 

- 388.3 m i l l i o n  cub ic  f e e t  
= 2,065.4 m i l l i o n  cub ic  f e e t  

SET = 4.6, expressed i n  percent  

Thus, t h e r e  are 2 chances o u t  o f  3 t h a t  
t h e  t r u e  va lve  fo r  hardwood growing-stock 
volume i s  Inc luded i n  t h e  i n t e i v a l  347 1  
and 429.5 m i l l l o n  cub ic  f e e t  (388.3 '! 
10.6 p e r t m t ) .  

DEFINITIONS OF TERNS 

Standard &US# 

rleaaptdza t ra rs . - i i rowing-s tack  trees 
of commercial species t h a t  meet spec i f ied  
standards o f  r l z e  and q u a l i t y  ar  
d e s i r a b l e  trees. 

he i rab le  ~ a a s . - 4 r o w i n g - ~ t o c k  trees 
t h a t  a r e  of commercial species have no 
defec ts  i n  q u a l i t y  far timber'productr, 

we of r e l a t i v e l y  h i g h  v i g o r ,  and cania ln  
no pathogens t h a t  may r e s u l t  i n  death o r  
s e r i o u s  d e t e r l a r a t i a n  b e l a r e  r o t a t i o n  
am=. . ~ .  
Forset t#p*.-d ~ l a ~ s i f i ~ ~ f i ~ ~  s f  

f o r e s t  l a n d  bared upon t h e  species 
forming a p l u r a l i t y  o f  l i v e - f r e e  
e,"rb*"" 

~o'anooonadai .p.cies.--Tree rprCler of 
t y p i c a l l y  smal l  r i l e ,  poor f o m ,  or 
i n f e r i o r  q u a l i t y  which normal ly  do no t  
develop i n t o  t ie@. s u i t a b l e  ?or  
i n d u s t r i a l  wood producrr.  



~ h ~ ~ i ~ ~ ~ ~ h i ~  si ir--A c l a i i i f i c a t i a n  
o f  forest l a n d  according t o  i t s  
~ ~ i t a b i l i i y  f o r  growing CePtain species 
groupi..pinei, upland hardwaodr, o r  
baitomland hardwoodr. 

P O ~ ~ * ~ ~ B I .  t r a a s . - - 6 r o w i n g - r t a ~  t r e e r  
o f  commercial r p e c i e r  a t  l e a s t  5.0 inches 
i n  diameter a t  b r e a i t  height,  b u t  smal ler 
than sawtimber r i m .  

m e t a n  t rees . - - l i ve  t r e e r  o f  i o m e r c l a l  
r p e c i e r  t h a t  do not  c o n t a i n  a t  l e a s t  one 
12.foot saw l og ,  now o r  p rarpec t ive l? .  
~ i i m a r i l y  beiaur l  O f  r o t .  

m u g h  t r a m - - l i v e  t r e e s  a f  commercial 
species t h a t  do noi.contain a t  l e a s t  one 
12.iooi $3" log. now o r  p r a r p e c t i v e l y ,  
p r i n a i i ~ y  because o f  roughness o r  paor 
foim. ( I n c l ~ d e s  a l l  l i v e  t i ee l  of 
noncommercial i p e c j e r . )  

soutimber iraa8.-.Live t r e e r  t h a t  a r e  
~ ~ ~ ~ r c i a l  i p e c i e r ,  conta in  a t  l e a r t  a 

12-foot raw l o g ,  and mee t  reg iona l  
ipeclfirafions f a r  freedom from defect.  
softwoods must be a t  l e a r t  9.0 inches i n  
d iameter  a t  b r e a i t  h e i g h t  and hardwoods 
a t  l e d s t  11.0 inches. 

amtinbm uol-.--~et volume of t h e  
raw.iog p a r t i o n  o f  l i v e  i an t imber  t r e e r  
in board f e e t ,  I n t e r n a t i o n a l  114-inch 
r u l e .  
sira ozasa.-.~ c l a r r i f i r a t l o n  o f  f o r e s t  

l a n d  i n  terms o f  i n h e r e n t  c a p a c i t y  t o  
grow crops o f  i n d u i t r i a l  woods. 

Sraad.ai#e cZils~.--A c l a i s l f i ~ a f i ~ n  o f  
forest l a n d  bared on t h e  s i z e  c lass  of 
QIOW~~S-S~OCX trees on t h e  area: t h a t  i s ,  
~ ~ ~ i i ~ b e r ,  polet imber, o r  r a p l i n g  and 
seedl ing. 

% d m  rsmouals.- he net  volume of 
grawing-i tork t ree r  removed f ion t h e  
i n v e n t o r y  by harver f ing ,  c u l t u r a l  
opera t ions  such ar  t imber -s tand 
inorovement, l a n d  c l e a r i n g ,  or changer i n  
l a n d  

%mbuinnd.-- (~o rmer l y  connmrcial 
porast i."d.) Forest l a n d  producing or 
capable o f  producing c ropr  o f  i n d u s t r i a l  
wand cnd not withdrawn from t imber  
~ T l l i z d t i O " .  

mtiaol w ~hoto-lntBI.wetatim 2.3 
-Y a 

or l e i s  denre and ex tenr ive  t r e e  
so f i roodr  appear rough i n  t e x t u r e  

and are  rhader of red  t o  magenta. 
~ardwoods appear very rough i n  t e x t u r e  
w i t h  toner  o f  l i g h t  and dark gray. 

8*.nnt aleill-nut.--An a r e a  of f o r e s t  
duping t h e  111t inventory  and signs of 

logg ing  a i t i u i t i e r  a re  present. 
N~ regeneration o f  r o f t w ~ a d r  ran be 
detected. The image har a very rough 
t e x t u r e  o f  l l g h t  and dark w i t h  no v i s i b l e  
p ink  co lo r .  
atilg. I ~ ~ ~ ~ ~ s r a t i m  s4.ta.-dn area of 

p ine  w i t h  an average he igh t  of 
approximately t w o  feet.  The apPe"'"cE 
4 %  genera l l y  m o t h  i n  t e x t u r e  and w i t h  
very l i t t l e  p ink  o r  r e d  co lo r .  

srnge II rogsneroria sire.-4 p ine  
p i a n r a t j a n  i n  whtch i n d i v i d u a l  t rees  my 
b e  on t h e  photography. Trees exceed 
f i v e  fee t  i n  he igh t .  

Stag# lii l.egonmilt<m site.-4i 
i n  which pines have reached 

f u l l  crown c l o s u r e  i n  appearance. The 
trees a r e  a b r i g h t  magenta and have a 
i noo ther  texture  than stage 11. 
~ ~ d i ~ i d u a l  t r e e s  cannot be seen and 
~hadows a r e  not  apvarent. 

~ l ~ l ~ d . - x r o p l a n d ,  i n c l u d i n g  improved 
appears very smooth and har road 

d ~ c e ~ s .    he c o l o i  var ies  f rom t h e  w h i t e  
~f f r e s h l y  harvested c rop land t o  a very 
dark f r e s h l y  plowed f i e l d .  U growing 
crop appear3 b r i g h t  red, whereas, young 
p ine  t ree3 aremore magenta or blood 
red. 

pmnanat nmforaet.-4rban area-. 
highways, p ipe l ines ,  and o t h e r  permanent 
f e l T Y n I .  

vatm.-iiater appears dark b lue  t o  
black. i n  shades af b lue  when t u r b i d .  
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The f i r s t  8x tenr lve  midcycle update o f  Oxlahoma's 
forest  resouices ~ h e v i  a 6 1  decrease i n  inventory 
volume between 1976 and 1981. i o r e r t  area dr- 
c l l n e d  by about 1X dur lng  t h e  same perlod. Soft- 
wood inventory declined for the f i r s t  t ime since 
1930 '1 .  

Addi f lana l  keywards: Area. f o re r t  type, stand 
1 1 2 1  9POWTh. PPrnDVIl.. rnOPT.litl, mIdLyCle I Y l Y e Y ,  
I n ~ ~ n t o r y .  



 


