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PREFACE 

T H I S  is a repor t  on the f indings  
of the f i r s t  comprehensive s u r -  

vey of the timber resources of Dela- 
ware. It d e s c r i b e s ,  a s  of 1957, the  
area  and c o n d i t i o n  of t h e  f o r e s t  
land, the  volume of s t and ing  t imber,  
t h e  annual  growth and m o r t a l i t y  of 
t h e  f o r e s t  growing s t o c k ,  and t h e  
e x t e n t  of timber c u t t i n g .  The survey 
made by the  Fores t  Se rv ice ,  U.S. De- 
par tment  of A g r i c u l t u r e ,  is a p a r t  
of a nationwide survey of timber r e -  
sources .  

Previous es t imates  of Delaware's 
f o r e s t  a r e a  and t imber  volume have 
been made, bu t  because of changing 
d e f i n i t i o n s ,  s t a n d a r d s ,  and p roce-  
d u r e s ,  comparisons of e a r l i e r  e s t i -  
mates w i t h  t h e  d a t a  i n  t h i s  r e p o r t  
do not n e c e s s a r i l y  ind ica te  t r ends .  



The Timber Resources 
of DELAWARE 

A Report 
on the Forest Survey 

made by the 

U. S. Forest Service 

by Roland H. Ferguson 

ROL.AND H .  FERGUSON i s  a  f o r e s t  economist i n  theNor theas tern  
Forest Experiment S t a t i o n ' s  D i v i s i o n  of  Forest  Economics Re- 
search.  He rece ived  h i s  Rachelor of  S c i e n c e  degree i n  for-  
e s t r y  a t  Oregon S t a t e  College i n  1931, and j o i n e d  the  U.S. 
Forest  S e r v i c e  i n  1934. A f t e r  s e r v i n g  i n  the sou thern  pine 
and D o u g l a s - f i r  reg ions ,  he came t o  the  Nor theas t  i n  1945,  
s i n c e  which t ime he has been engaged i n  var ious  a s p e c t s  o f  
the Fores t  S u r v e y .  



CONTENTS 

Delaware's f o r e s t s  ... y es te rday  .............. 1 
... And today ................................ 2 
Uses of t h e  timber resource ................. 3 
The timber inventory ........................ 7 
Prospec t ive  changes i n  t h e  timber supply .... 11 
The challenge of t h e  f o r e s t s  ................ 12 
F o r e s t  type map ............................. 14 
Appendix .................................... 15 

........................ F o r e s t  survey d a t a  15 
...................... D e f i n i t i o n s  of terms 22 
..................... F o r e s t  survey methods 28 



Delaware's Forests.. . Yesterday 

D ELAWARE'S f o r e s t s  have made a  unique c o n t r i b u t i o n  t o  
the  American t r a d i t i o n .  For  i t  was i n  what is now 

Delaware t h a t  Swedish c o l o n i s t s  f e l l e d  t r e e s  t o  make a  type 
of dwelling t h a t  has become symbolic of the  American pioneer 
-- the log  cabin.  The idea  of the  Swedish l o g  cabin,  s o  we l l  
s u i t e d  t o  l i f e  i n  a  f o r e s t  land,  was soon adopted by o t h e r  
c o l o n i s t s ;  and wherever the  ax  s t r o k e  rang out  i n  our west-  
ward expansion,  t h e r e  would soon rise t h e  l o g  h o u s e , c l o s e  
k i n  t o  those f i r s t  seen i n  Delaware. 

This  S t a t e - - b y  land a r e a  nex t  t o  the  s m a l l e s t  i n  the  
Na t ion- - l i e s  on a  por t ion  of the  f e r t i l e  Del-Mar-Va Peninsu- 
l a  between two g r e a t  bays of the  A t l a n t i c  Ocean. It is s i t -  
ua ted  midway between t h e  n o r t h  and s o u t h  zones of e a s t e r n  
f o r e s t  growth s o  t h a t  i t s  woodlands c o n t a i n  s p e c i e s  r e p r e -  
s e n t a t i v e  of bo th  c l i m a t e s .  The demarkat ion l i n e  between 
t h e  two . f o r e s t  types  i s ,  t o  the  t r a i n e d  e y e ,  q u i t e  e a s i l y  
noted where i t  c r o s s e s  t h e  S t a t e  s o u t h  of Dover. 

E a r l y  e x p l o r e r s  and c o l o n i s t s  were a t t r a c t e d  by t h e  
r i c h  resource of Delaware t imber.  In  1616, a  Dutch s e a  cap- 
t a i n  wrote  t h a t  t h e  a r e a  was " .  . . f u l l  of  t r e e s ,  t o  w i t :  
Oaks,  hickory, and pines .  " Another c o l o n i a l  t r a v e l e r  s t a t e d  
t h a t  Delaware has " t h e  f i n e s t  oaks f o r  h e i g h t  and th ickness  
t h a t  one cou ld  e v e r  s e e ."  O t h e r s  r e p o r t e d  t h a t  from t h e  
s o i l s  of Delaware sprang mighty oaks r i s i n g  60 t o  80 f e e t  t o  
the f i r s t  branch. Yellow-poplar t r e e s  were equa l ly  t a l l  and 
c l e a r .  Huge beech, c h e s t n u t ,  walnut ,  h ickory ,  maple, gum, 
sycamore, and ash t r e e s  competed f o r  g r w i n g  space. P ines- -  
s t r a i g h t ,  s l im,  and smooth--stood c lose  toge ther ,  and cypress  
and white-cedar grew thick i n  swamps. 

D e l a w a r e ' s  o r i g i n a l  f o r e s t s  were  one of  t h e  key 
f a c t o r s  i n  the  e a r l y  economic development of the  S t a t e .  Be- 
s i d e s  f u e l ,  each  f a r m e r ' s  woodlot p rov ided  him w i t h  c a s h  
when planted crops i n s u f f i c i e n t  income. Many timber 
t r a c t s  c o n t a i n i n g  b l a c k  oak were c u t  s o l e l y  f o r  t h e  ba rk ,  
then i n  g r e a t  demand f o r  t ann ing  and dyeing.  Also ,  l a r g e  
volumes of whi te  oak were logged f o r  l o c a l  s h i p b u i l d i n g ,  o r  
f o r  expor t  t o  Hol land,  Sweden, and England. For a  hundred 
y e a r s ,  1750 t o  1850, many s t o u t  wooden s h i p s  were b u i l t  i n  
Delaware. 
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. . .  And Todav 

D ELAWARE'S people s t i l l  require  a grea t  deal  of wood. 
Over a period of 7 years the  average Delaware family 

uses enough wood t o  bui ld  a comfortable home--including a 
garage for  the family car .  For the S t a t e  t h i s  amounts t o  an 
annual consumption of 20 mi l l ion  cubic f e e t  of wood i n  the 
form of lumber, furn i ture ,  paper, firewood, and other useful 
products. Delaware's population is growing and w i l l  require 
even more wood i n  the future.  

Careful management of the timber resource is part icu-  
l a r l y  important i n  Delaware, where there is intense competi- 
t i o n  f o r  t he  use of almost every acre  of land. Only one- 
th i rd  of the S t a t e ' s  land area now supports t r ee  growth. A s  
small a s  t h i s  area i s ,  it is  s t i l l  po t en t i a l l y  very produc- 
t ive .  And management can make these fo re s t s  play an impor- 
t a n t  r o l e  i n  meeting the fu tu re  woods needs of Delaware's 
people. 

M I L L  ION 
BOARD- 

FEET 
LUMBER PRODUCTION IN DELAWARE, 1869 TO 1956 
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In 1957, the U.S. Forest  Se rv ice ,  i n  cooperation with 
the  Delaware Fores t ry  Department, made a survey of Delaware's 
f o r e s t s .  The purpose of the  survey was t o  f ind  out how much 
timber the re  is i n  Delaware, how f a s t  i t  is growing, and how 
much is being cu t .  This  is information t h a t  publ ic  agencies 
need f o r  planning f o r e s t r y  p o l i c i e s  and programs, and t h a t  
p r iva te  f o r e s t  i n d u s t r i e s  use  i n  t h e i r  search f o r  raw mate- 
r i a l s  and i n  atheir p lans  f o r  fu tu re  operat ions .  In surnmariz- 
i n g  the f indings  of t h i s  cooperative survey, t h i s  r epor t  de-  
s c r i b e s  the  S t a t e ' s  f o r e s t  resources  i n  terms of the  timber 
products he r  people can obtain  from i t  today and those they 
can expect it  t o  produce f o r  them tomorrow. 

Nearly 400,000 f o r e s t e d  a c r e s  a r e  found w i t h i n  the  
S t a t e .  Of Delaware's  t h r e e  c o u n t i e s ,  Sussex c o n t a i n s  two- 
t h i r d s  of the S t a t e ' s  timber volume. A s  the  most sou ther ly  
region, i ts  s o i l s  a r e  l eve l  and sandy and i t s  fores ts- -most-  
l y  southern yellow pines--occupy 42 percen t  of the  county.  
But i n  t h e  more dense ly  populated nor the rn  coun t ies  of New 
Cas t l e  and Kent, f o r e s t s  cover only 21 percent  of the land. 

County Forest  Saw - Growing 
a rea  timber s tock 

(Thousand (Mi 1 1 ion (Mi L 1 ion 
acres) bd.-ft.) cu.ft.) 

Kent 7 8 241 104 
New Cas t l e  61 117 4 3 
Sussex 252 777 336 

Tota l  391 1 ,135 483 

Farmers own more than ha l f  of the  f o r e s t  land. Wood- 
l o t s  s t i l l  a r e  an impor tan t  i n t e g r a l  p a r t  of t h e  average 
Delaware farm. 

Uses of the Timber Resource 

L UMBERING i n  Delaware is n o t  a l a r g e  i n d u s t r y ,  b u t  i t  
c a n  b o a s t  of con t inuous  p r o d u c t i o n  s i n c e  C o l o n i a l  

days. From 1869 on, lumber production has averaged 25 rnil- 
l i o n  board- feet  per year  ( f i g .  1 ) .  Output has been inc reas-  
i n g  s ince  the  1930Js ,  and i n  1956 i t  was g r e a t e r  than i n  any 
year s ince  1909. 
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Figure  2.--Large dimension hardwood timber is  sawed a t  
t h i s  m i  1 1  i n  M i l  ford ,  Delaware. 

Timber products taken from the f o r e s t s  of Delaware i n  
1956 amounted t o  13.6  m i l l i o n  cub ic  f e e t  of sawlogs,  pulp-  
wood, fuelwood, veneer b o l t s ,  p i l i n g ,  and o the r  wood. S i x t y  
percent  of t h i s  t o t a l  was used toproduce  lumber--the S t a t e ' s  
most important f o r e s t  product. 

Seventy p e r c e n t  of  t h e  lumber produced i n  Delaware 
d u r i n g  1956 was softwood--almost a l l  of  i t  p i n e .  The r e -  
mainder was hardwood, p r i n c i p a l l y  oak. 

Sawmil ls  a r e  found throughout  t h e  S t a t e  ( f i g .  2 ) .  
S ta t ionary  m i l l s ,  mainly c u t t i n g  hardwood lumber, a r e  ccmmon 
i n  the  n o r t h .  In  southern Delaware, many of the  m i l l s  a r e  
p o r t a b l e ,  moving f r e qu e n t l y  from one l o c a t i o n  t o  another .  

Pulpwood ranks second t o  sawlogsl i n  volume of timber 
products output ,  making up 13 percent of the  t o t a l .  Because 
Delaware has  no pu lpmi l l s ,  the  22,500 cords  of pulpwood c u t  
i n  1956 was s h i p p e d  o u t  of t h e  S t a t e ;  most of  i t  went t o  
m i l l s  i n  t idewate r  V i r g i n i a  and western  Maryland, but some 
reached Pennsylvania and New Je r sey .  A l l  t he  pulpwood vo l -  
ume came from the southern yellow pines.  

Wooden p i  l ing-  - long s t r a i g h t  poles used i n  construct ing 
docks,  foundat ions ,  and the  l i k e -  -ranks t h i r d  among timber 

'~errns a r e  d e f i n e d  i n  t h e  Appendix.  
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Figure 3.--Here piling is being removed from a stand be- 
fore sawlogs are cut. 
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Figure 4. - -Fru i t  and vegetable baskets a r e  the p r i n c i p a l  
products of  veneer mil 1s in  southern Delaware. 

products ou tpu t ,  with 9 pe rcen t  of the  t o t a l  volume. S i x t y  
percent  of the  p i l i n g  is pine,  the  r e s t  hardwood ( f i g .  3 ) .  

Three basket-veneer  m i l l s  opera te  i n  Delaware ( f i g .  
4 ) .  Although one of the  m i l l s  i s  l a r g e ,  providing work f o r  
mork than  100 employees, t h i s  i n d u s t r y  t a k e s  only a  smal l  
q u a n t i t y  of logs  ( 5  percen t  of the  t o t a l ) ,  b u t  t h e  logs i t  
does  u s e  a r e  h i g h  i n  q u a l i t y .  Most o f  t h e  sweetgum and 
y e l l o w- p o p l a r  veneer  l o g s  c u t  i n  Delaware a r e  sh ipped  t o  
m i l l s  i n  southern New Jersey.  Also opera t ing  i n  Delaware i s  
a  p l a n t  t h a t  makes e x c e l s i o r - - f i n e  wooden shavings used f o r  
packing. 

The remainder of t h e  S t a t e ' s  t imber products  output  
- - 1 3  p e r c e n t - - i s  made up of fuelwood, f e n c e  p o s t s ,  mine 
p r o p s ,  and s o  on. 
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The Timber Inventorv 

EEPING i n  mind the  uses  made of t imber,  l e t ' s  examine 
the  raw m a t e r i a l  inventory p resen t  i n  Delaware's  f o r -  

es t s .  D i f f e r e n c e s  i n  t imber  q u a l i t y  must be recognized,  s o  
t h e  volume of sound wood i n  l i v e  t r e e s  i s  d i v i d e d  i n t o  two 
c l a s s e s :  growing s t o c k  and o t h e r  m a t e r i a l .  Volume meeting 
growing-s tock s p e c i f i c a t i o n s  i s  f u r t h e r  subdivided by t r e e  
s i z e  i n t o  two c l a s s e s :  sawtimber, t r e e s  considered s u i t a b l e  
f o r  c o n v e r s i o n  i n t o  sawlogs  and lumber ;  and p o l e t i m b e r ,  
t r e e s  t o o  smal l  f o r  sawlogs ( f i g .  5 ) .  

F igure  5.--Sawtimber t r e e s  account  f o r  a 
l i t t l e  more than ha l f  of the t o t a l  volume 

of wood i n  Delaware. 

The solid-wood content  i n  a l l  t r e e s  l a r g e r  than 5 i n -  
ches i n  d iameter  found growing on commercial f o r e s t  land i n  
Delaware adds up t o  more than one-half  b i l l i o n  cub ic  f e e t .  
Growing-stock volume amounts t o  483 m i l l i o n  cub ic  f e e t .  In  
bu lk ,  t h i s  i s  a l o t  of wood. But t h i s  f o r e s t  inven to ry  is  
r a t h e r  h e a v i l y  weighted wi th  smal l  t r e e s  ( f i g .  6 ) .  
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But lumher i s  produced p r i m a r i l y  from l a r g e r  t r e e s ,  
the sawtimber--sof twods over 9 inches i n  diameter and hard- 
woods over  11 i n c h e s .  De laware ' s  sawtimber volume - - t h a t  
amount of t imber  from which lumber can be s a w e d - - t o t a l s  
1 , 1 3 5  m i l l i o n  b o a r d - f e e t .  Almost h a l f  of t h i s  is i n  t h e  
favored pines  ( f i g .  7 and f i g .  8 ) .  Also i n  sawtimber, the re  
a r e  more smal l  t r e e s  than l a rge :  over h a l f  of the  volume i s  

GROW I NG STOCK 

Figure  6.--Growing s t o c k  volume i s  c o n c e n t r a t e d  i n  t h e  
sma 1 l e r  diameter c l a s s e s .  

i n  t r e e s  l e s s  than 15  inches  i n  d iamete r  ( d . b . h . ) .  What's 
more, the  lumber c u t  from small  t r e e s  is u s u a l l y  i n f e r i o r  t o  
t h a t  produced from l a r g e  t r e e s .  

For a  s t a n d  of t imber t o  be logged economical ly ,  i t  
must con ta in  a t  l e a s t  1 ,500 board f e e t  per  a c r e ;  and approx- 
imate ly  h a l f  of Delaware 's  f o r e s t  a r e a  i s  i n  such s t a n d s .  
F o r t u n a t e l y ,  a lmost  a l l  the  S t a t e ' s  sawtimber i s  found i n  
such s tands .  Thus very l i t t l e  sawtimber i s  " los t"  i n  s tands  
with volumes too  small  t o  be economically harvested.  
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T r e e s  s u i t a b l e  f o r  pulpwood a r e  t h o s e  i n  which a t  
l e a s t  8 continuous f e e t  of the  main stem meet pulpwood q u a l -  
i t y  requirements.  Such t r e e s  can be sawtimber, pole t imber ,  
o r  even sawtimber " c u l l s" .  Volume of pulpwood is expressed 
i n  s t andard  cords  of wood. 

D e l a w a r e ' s  t i m b e r  i n v e n t o r y  i n c l u d e s  5 . 8  m i l l i o n  
cords  of wood t h a t  meets pulpwood s p e c i f i c a t i o n s .  Half  t h i s  

SAWT IMBER VOLUME BY SPECIES 

LOBLOLLY PlNE 

OTHER PlNE 

WHITE OAK 

YELLOW-POPLAR 

SOUTHERN RED OAK SOFTWOODS 5 0 7  

HARDWOODS 628 
OTHER OAKS 

OTHER HARDWOODS 

F i g u r e  7 . - - T h e  b o a r d - f o o t  volume o f  l o b l o l l y  p ine  i s  
four t imes t h a t  of  the  next  most abundant spec ies .  

volume i s  softwood, mostly l o b l o l l y  p ine .  Because pulpwood 
s p e c i f i c a t i o n s  permit  sma l l e r  d iameters ,  t he  predominance of  
sma l l  t r e e s  i n  Delaware i s  n o t  a  s e r i o u s  handicap t o  pu lp-  
wood u s e r s .  

Pulpwood, u n t i l  r e c e n t l y ,  has  been r e l a t i v e l y  unim- 
p o r t a n t  i n  Delaware because t h e r e  a r e  n o  nea rby  wood-pulp 
m i l l s  and pulpwood t r a n s p o r t a t i o n  i s  c o s t l y .  Never the le s s ,  

' G u a l i t y  r e q u i r e m e n t s  o f  t h e  p u l p w o o d  i n d u s t r y  w e r e  d e v e l o p e d  b y  t h e  
A p p a l a c h i a n  T e c h n i c a l  C o m m i t t e e  o f  t h e  A m e r i c a n  P u l p w o o d  A s s o c i a t i o n .  
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Figure 8 .  - - S t a n d  o f  l o b l o l  l y  p i n e  on  one o f  t h e  S t a t e  F o r e s t s .  
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the  pu lp  i n d u s t r y  i s  i n t e r e s t e d  i n  De laware ' s  t i m b e r ,  a s  
evidenced by recen t  purchases and l e a s i n g  of f o r e s t  land by 
o u t - o f - s t a t e  pulp  companies. 

Prospective Changes 
in the Timber Supply 

A SUPPLY of timber is n o t  s t a t i c ,  because t r e e s  prow. 
Thus, smal l  t r e e s  r e p r e s e n t  p o t e n t i a l  sawtimher a s  

wel l  a s  c u r r e n t  pulpwood volume. And s o ,  r a t e  of c u t t i n g  
r e l a t i v e  t o  r a t e  of growth w i l l  i n  p a r t  determine the  amount 
and value of inven tor ies  f o r  Delaware's f o r e s t  i n d u s t r i e s  of 
tomorrow. Data on c u t  and growth f o r  prolonged per iods  a r e  
no t  a v a i l a b l e ,  but e s t imates  f o r  1956 provide some b a s i s  f o r  
eva lua t ing  prospect ive  changes i n  timber supp l ies .  

To eva lua te  these  changes, one should understand the 
components of n e t  annual growth and annual c u t .  Net annual 
growth inc ludes  growth on l i v e  merchantable t r e e s  and " i n -  
growth", which i s  the  e n t i r e  volume of p o t e n t i a l l y  merchant- 
ab le  t r e e s  t h a t  reach theminimum s i z e - c l a s s  dur ing the year.  

GROWTH vs. CUT 

SOFT WOODS 

HARDWOODS 

ALL SPECIES 

MILLION CUBIC FEET 

F i g u r e  9.--More softwood volume was c u t  i n  1956 than 
grown, but, f o r  a 1  1 species ,  more wood was grown than cu t .  
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But n e t  annual growth excludes "morta l i ty" ,  which i s  the vo l -  
ume of t r e e s  t h a t  d ie  dur ing the year.  The t imber-cut e s t i -  
mate includes  the  volume of timber products output  and a l s o  
the  u n u t i l i z e d  volume of logging res idues .  

According t o  our es t imates  of growth and c u t  i n  1956, 
Delaware's  timber inventory is g e t t i n g  l a r g e r ,  both i n  saw- 
timber volume and i n  growing-stock volume. Sawtimber growth 
i n  1956 was 55 mil l i o n  board-feet ,  while the  c u t  was 42 m i l -  
l i o n .  Growing-stock growth was 19 m i l l i o n  c u b i c  f e e t ,  the  
c u t  was 1 3  mi l l ion .  

But what about changes i n  volume by s p e c i e s ?  Dela-  
ware ' s v i t a l  softwood inventory apparent ly  is dec l in ing  ( f i g .  
9 ) ,  but  i t s  hardwood volume is inc reas ing .  Another s e r i o u s  
note f o r  the  indus t ry  is the comparison of growth and c u t  i n  
poletimber-sized trees-- tomorrow's p o t e n t i a l  sawtimber. The 
fol lowing t a b u l a t i o n  shows t h a t  even i n  these  s i z e s ,  s o f t -  
woods a r e  being consumed f a s t e r  than they a r e  being replaced: 

Sawtimber t r e e s :  

Annual growth 
Timber c u t  

Poletimber t r e e s :  

Annua 1 p o w t h  
Timber c u t  

Softwoods Hardwoods 
(mi 1 1  ion (mi 1 lion 

cu. f t . )  cu.  f t . )  

The Challenge of the Forests 

T 00 o f t e n  i n  t h e  p a s t ,  i n d i s c r i m i n a t e  c u t t i n g  has con- 
ver ted  super io r  timber s t ands  i n t o  i n f e r i o r  ones, which, 

i f  s tocked  a t  a l l ,  a r e  s tocked  w i t h  low-qua l i ty  t r e e s  and 
second- rate  species .  Every means should be taken t o  r e c t i f y  
t h i s  s i t u a t i o n :  land i n  Delaware is too valuable a  resource.  
F o r e s t s  c a n  be t h e  most p r o d u c t i v e  u s e  f o r  s u b s t a n t i a l  
amounts of i t ,  but management must make the  f o r e s t s  produce 
g r e a t e r  volumes, l a r g e r  and b e t t e r  q u a l i t y  t r e e s ,  and a  

12



l a r g e r  propor t ion of d e s i r a b l e  s p e c i e s .  I f  t h i s  is no t  done, 

o the r  uses  f o r  t h e  land may prove more product ive .  

The f u t u r e  f o r  De laware ' s  f o r e s t  r e s o u r c e  c o u l d  be 
very  b r i g h t ,  f o r  t h e  t o t a l  t imber volume i s  i n c r e a s i n g .  I n  
r e c e n t  yea r s  t h e  volume of t imber  grown has been n e a r l y  50 
p e r c e n t  g r e a t e r  than t h e  volume c u t .  Th i s  f avorab le  r e l a -  
t i o n s h i p  and t h e  h i g h l y  product ive  f o r e s t  s o i l s  i n  Delaware 
favor  improvement of t h e  f o r e s t  r e source .  

F o r e s t s  i n  t h e  s t a t e  would be more v a l u a b l e  i f  more 
of t h e  timber were i n  softwood s p e c i e s ,  i n  l a r g e r  t r e e s ,  and 
i n  t r e e s  of h i g h e r  q u a l i t y .  And more people would b e n e f i t  
from such f o r e s t s - - t h a t  i s ,  f o r e s t s  wi th  timber b e t t e r  s u i t e d  
t o  the  requirements of i t s  use r s .  There  a r e  s e v e r a l  measures 
t h a t  would improve t h e  woodlands of t h e  S t a t e :  

Increase  p r o t e c t i o n  from f i r e ,  i n s e c t s ,  and d i s e a s e s  

0 Adopt stand- improvement p r a c t i c e s - - t h i n n i n g ,  c u l l - t r e e  
removal,  and s o  on. 

e P l a n t  i d l e  and cut-over  lands.  

Postpone c u t t i n g  i n  young s t a n d s  t o  t a k e  advan tage  of 
r a p i d  growth of  young t r e e s .  

A l so ,  c u t t i n g  ope ra t ions  could  be more c a r e f u l l y  de-  
s igned t o  encourage new s t ands  of d e s i r a b l e  spec ies- - p ine  i n  
sou the rn  Delaware and va luab le  hardwoods such a s  oak, y e l -  
l o w - ~ o p l a r ,  and sweetgum i n  t h e  n o r t h .  

P r i v a t e  owners--some 7 , 5 0 0  of them--hold v i r t u a l l y  
a l l  of the  f o r e s t  land i n  Delaware. They can apply improve- 
ment measures d i r e c t l y .  But t h e  primary i n t e r e s t s  of  many 
owners a r e  f a r  removed from f o r e s t r y .  And more than 90 p e r -  
c e n t  of the  f o r e s t  land i s  i n  holdings  t o o  smal l  t o  j u s t i f y  
employing a  p r o f e s s i o n a l  f o r e s t e r  on a  f u l l - t i m e  b a s i s .  

It might be n o t e d ,  t o o ,  t h a t  peop le  e x e r t  c e r t a i n  
p res su res  on woodlands, p res su res  which can be summed up i n  
t h e  m u l t i - u s e  f a c t o r s  of w a t e r ,  r e c r e a t i o n ,  h u n t i n g  and  
f i s h i n g ,  and even a e s t h e t i c  va lues .  But f a r  from being i n -  
compatible wi th  t h e s e  uses ,  good f o r e s t  management can e x i s t  
s i d e - b y - s i d e  wi th  them, and can mean good camps i t e s ,  c l e a n  
s t r eams ,  woods we l l  s tocked  with game, a  p l e a s i n g  view from 
a  roadway. And t h i s  i s  an a s p e c t  of producing t imber t h a t  
becomes i n c r e a s i n g l y  i m p o r t a n t  a s  D e l a w a r e ' s  p o p u l a t i o n  
grows. 
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Appendix 

Forest Survey Data 

0 f a c i l i t a t e  compi l a t ion  of  f o r e s t - s u r v e y  d a t a  f o r  any group of  T 
s t a t e s , r e g i o n ,  or t he  Nation a s  a  whole, a  s tandard s e t  of t a b l e s  

i s  presented i n  the  fo res t - su rvey  r e p o r t  on each s t a t e .  These t a b l e s  

con ta in  information on f o r e s t  a r e a ,  t imber volume, ownership, 
t imber c u t ,  and s o  for-ch. The fol lowing t a b l e s  p resen t  t h i s  informa- 
t i o n  f o r  t he  S t a t e  of Delaware. 

Table 1.--Land a r e a  of Delaware, by major c l a s s e s  

of l and ,  1957 

Fo re s t  : 
Commercial 

Class  of l and  

Thousand 
acreS Percent  

1'391 31 

Area 

Noncommercial 

To ta l  

I T o t a l ,  a l l  c l a s s e s  1 ,266 100 1 

' conta ins  sampling e r r o r  of + 5 pe rcen t .  

2 ~ e s s  t han  1 pe rcen t .  

3 ~ n c l u d e s  7,000 a c r e s  of water  according t o  
Survey s t anda rds  of a r e a  c l a s s i f i c a t i o n ,  but def ined 
by t h e  Bureau of t h e  Census a s  land. 
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Table 2.--Commercial forest-land area in Delaware, by ownershie 

and stand-size classes, 1957 

Thousand Thousand Thousand Thousand Thousand 
acres acres - 

Private : 
Farm 90 94 26 5 
Industrial and 
other 120 28 19 ( 3 / )  167 

Ownership class 

Total 210 122 45 5 382 

All ownerships 211 129 45 6 391 

Saw- 
timber 
stands 

Pole- 
timber 
stands 

'~ncludes areas not classified elsewhere. 

2~ncludes 8,100 acres of state-owned forest land and 900 acres of Fed- 
erally-owned forest land. 

3 ~ e s s  than 500 acres. 

Total 
Seedling- 

and-sapling 
stand* 

Table 3.--Area of commercial forest land in Delaware, 

by ma,ior forest-type group, 1957 

Nonstocked 
and other 
areas1 

Thousand Percent 

Forest type 

Southern yellow pine: 
Loblolly pine 134 
Lohlolly-shortleaf-Virginia pine 43 
Loblolly pine-hardwood 14 
Yellow pine-oak 7 2 

Area 

Total 198 50 1 
Oak-hickory : 
Red oak 3 6 
\Yhite oak 

9 I 
Yellow-poplar--oak 
Sweetgum--yellow-poplar 

Total 

All forest types 391 100 



Table 4.--Net volume of live sawtimber and growing stock 

on commercial forest land, in Delaware, 

by stand-size class, 1957 

Million Million 
bd.-ft. - cu.ft. 

Stand-size class 

I Sawtimber stands 1,082 381 

1 Poletimber stands 51 98 

Saw- 
timber 

Other stands 2 4 

Tot a1 g1,135 

'~ontalns sampling error of + 9 percent. 
'contains sampllng error of 2 6 percent. 

Growing 
stock 

Table 5.--Net volume of live sawtimber and growing stock 

on commercial forest land, in Delaware, 

by ownership class, 1957 

Ownership class 

Million Million 
bd.-ff. cu.ft. 

Public 13 10 

Private: 
Farm 530 241 
Industrial and other 592 232 

Total 1,122 473 

All ownerships 1,135 483 

Saw- 
timber 

Growing 
stock 
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Table 6.--Net volume of l i v e  sawtimber and ErowlnR s t o c k  

on commercial f o r e s t  land i n  Delaware, by s p e c i e s ,  1957 

Growing 1 t 1 s t o c k  1 
I Mil l i on  Mi l l i on  

bd.-ft. cu . f t .  

Softwoods: 

Loblol ly  and s h o r t l e a f  p lne2 
Other 

To ta l  230 

I 
Hardwoods: 

m i t e  oak3 
Red oaks4 

Other white oaks 
Other r ed  oaks 
Red maple 
Beech 
Sweet gum 
Blackgum 
Hickory 
Yellow-poplar 
Other e a s t e r n  hardwoods 

To ta l  

/ All  s p e c i e s  1,135 483 1 
l s p e c i e s  from the  n a t i o n a l  s t anda rd  list t h a t  do not  

appear he re  a r e  e i t h e r  not  p r e sen t  i n  Delaware o r  were s o  
r a r e l y  found t h a t  no r e l i a b l e  e s t ima te  of volume could  be 
made. 

2 ~ n c l u d e s  a  smal l  amount of pond pine. 

3 ~ u e r c u s  a lba .  

4 ~ u e r c u s  f a l c a t a  and Q. rubra .  



Table 7.--Net volume of live sawtimber on commercial forest land 

in Delaware, by diameter-class group and species, 1957 

(In millions of board-feet) 

I Southern yellow pines 130 139 108 54 18 58 507 1 

species1 

I Hardwoods: I 

Diameter-class group (in ~ncbes) 

1 1 1 1 14 1 6 18 / 20t 

White oaks 
Red oaks 
Sweet gum 109 
Other hardwoods 48 267 

Tot a1 -- 136 125 136 160 628 

I I All species 130 275 233 190 89 218 1,135 

'species from the national standard list that do not appear here are 
either not present in Delaware or were found so rarely that no reliable estimate 
of volume by diameter class could be made. 

Table 8.--Net volume of all timber on commercial forest land 

in Delaware, by class of material and species Kroup, 1957 

/ Class of material / Softwoods / Hardwoods 1 Total 1 
Million Million Million 
cu.ft. cu.ft. - - 

/ Growing stock: I 
Sawtimber trees: 

Sawlog portion 
Upper-stem portion 

Total 141 145 286 

Poletimber trees 89 108 197 1 
Total growing stock 230 253 483 

Other material: 

Sound cull trees 
Rotten cull trees 
Hardwood limbs 44 

Total other material1 

Total, all timber 238 317 555 1 
l~alvahle dead-tree volume is negligible. 
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Definitions of Terms 

MEASURES OF FOREST AREA 

Fores t- land area .- - Includes  ( a )  lands t h a t  a r e  a t  l e a s t  10 pe r -  
c e n t  s tocked by t r e e s  of any s i z e  and capable  of producing t imber o r  
o the r  wood products ,  o r  of e x e r t i n g  an in f luence  on the  c l imate  o r  on 
the  water regime; ( b )  land from which the  t r e e s  descr ibed i n  ( a )  have 
been removed t o  l e s s  than 1 0  pe rcen t  s t o c k i n g  and which has no t  been 
developed f o r  o the r  u s e ;  and ( c )  a f f o r e s t e d  a r e a s .  Fo res t  t r a c t s  of 
l e s s  than 1 a c r e ,  i s o l a t e d  s t r i p s  of t imber l e s s  than 120 f e e t  wide, 
and abandoned f i e l d s  and pas tures  no t  y e t  10  percent stocked with t r e e s  
a r e  excluded. 

Commerc~al fo re s t - l and  a rea . - - Fores t  land t h a t  i s  ( a )  producing, 
o r  phys i ca l ly  capable of producing, usable  crops  of wood (usua l ly  saw- 
t imber ) ,  ( b )  economically a v a i l a b l e  now o r  p rospec t ive ly ,  and ( c )  n o t  
withdrawn from timber u t i l i z a t i o n .  

Noncommercial fo re s t - l and  area .- -Fores t  land ( a )  withdrawn from 
timber u t i l i z a t i o n  through s t a t u t e ,  ordinance,  or admin i s t r a t i ve  order 
but  t h a t  otherwise q u a l i f i e s  a s  commercial f o r e s t  land o r  ( b )  incapa- 
b l e  of y i e l d i n g  usab le  wood products  ( u s u a l l y  sawt imber)  because of 
adverse  s i t e  cond i t i ons .  

FOREST-COVER TYPES 

The fores t- cover  types  a r e  c l a s s i f i e d  according t o  the  predom- 
i n a n t  s p e c i e s  o r  s p e c i e s  group a s  i n d i c a t e d  by cub ic  volume f o r  saw- 
t imber  and pole t imber  s t a n d s ,  and number of t r e e s  f o r  s eed l ing- and-  
s a p l i n g  s t ands .  A l l  l o c a l  types  a r e  keyed t o  c e r t a i n  major types  t o  
f a c i l i t a t e  combining t h e  Delaware e s t i m a t e s  w i t h  e s t i m a t e s  made i n  
o the r  s t a t e s .  The map of Delaware's major f o r e s t  types is highly  gen- 
e r a l i z e d ;  t he re fo re ,  sma l l ,  s c a t t e r e d  s tands  do n o t  show. 

Southern yellow pine  type .- -Fores ts  i n  which 50 percent  o r  more 
of t h e  s t a n d  i s  l o b l o l l y ,  s h o r t l e a f ,  o r  V i r g i n i a  p ine  s i n g l y  o r  i n  
combination. Common a s s o c i a t e s  inc lude  pond pine ,  oaks,  sweetgum, and 
red  maple. 

Oak-hrckory. - -Fores ts  i n  which 50 percent  o r  more of t he  s t and  
is i n  t h e  upland oak s p e c i e s ,  s i n g l y  o r  i n  combination,  except  where 
yellow pine  comprises 25 t o  49 pe rcen t ,  i n  which case  the  s t and  would 
be c l a s s i f i e d  a s  oak-pine. C m o n  a s soc i a t e s  inc lude  hickory,  yellow- 
poplar ,  and red  maple. 

Oak-pine t y p e . - - F o r e s t s  i n  which 50 p e r c e n t  o r  more of t h e  
s t a n d  is  hardwoods, u s u a l l y  upland oaks ,  bu t  i n  which yellow p ines  
make up 2 5  t o  49 p e r c e n t  of t h e  s t a n d .  Common a s s o c i a t e s  i n c l u d e  
sweetgum, h i c k o r y ,  and ye l low- pop la r .  

Oak-gum-cypress type.--Bottomland f o r e s t s  i n  which 50 percent  
o r  more of t he  s t and  i s  i n  sweetgum, red  maple, b l ackpm,  swamp oaks,  
o r  cyp res s  s i n g l y  o r  i n  combination.  Sweetgum predominates i n  many 
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s tands .  Sweetbay i s  of ten  the  most common as soc ia t e .  Holly is another 
common as soc ia t e .  A t l a n t i c  white-cedar occurs t o  a very minor ex ten t .  

STAND-SIZE CLASS 

Sawtimber stands.--Stands t h a t  conta in  sawtimber t r e e s  having a 
minimum n e t  volume per a c r e  of 1 ,500  board f e e t ,  In t e rna t iona l  %-inch 
r u l e .  

Po le t imber  s t a n d s . - - S t a n d s  t h a t  f a i l  t o  meet t h e  sawtimber 
s t and  s p e c i f i c a t i o n ,  but  a t  l e a s t  10 percent  s tocked wi th  poletimber 
and l a r g e r  t r e e s  (5.0 inches  d.b.h.  and l a r g e r )  and have a t  l e a s t  ha l f  
of the  minimum s tock ing  i n  poletimber t r e e s .  Poletimber s tands  c a r r y  
a t  l e a s t  200 cubic  f e e t  pe r  ac re .  

Seed l ing- and- sap l ing  s t a n d s .  - -Stands  t h a t  do n o t  q u a l i f y  a s  
e i t h e r  sawtimber or  pole t imber  s t a n d s ,  but  have a t  l e a s t  10  pe rcen t  
s t o c k i n g  of t r e e s  of commercial s p e c i e s ,  and have a t  l e a s t  h a l f  t he  
minimum s t o c k i n g  i n  seed l ing- and- sap l ing  t r e e s .  

Nonstocked and o t h e r  a r e a s  not  c l a s s i f i e d  e lsewhere .- -Areas  
t h a t  do no t  q u a l i f y  a s  sawtimber, poletimber,  or  seedl ing-and-sapl ing 
s t ands ;  areas  t h a t  a r e  l e s s  than 10 percent stocked wi th  t r e e s  of com- 
mercial  spec ie s .  

TREE CLASSES 

Sawtimber t r ees . - - Trees  of commercial spec ie s  t h a t  con ta in  a t  
l e a s t  one merchantable sawlop t h a t  meets the  minimum lop-grade s p e c i -  
f i c a t i o n s ,  a s  defined below, and t h a t  a re  of the  following minimum d i -  
ameters a t  b r e a s t  height  (d .h .h . ) :  softwoods 9 . 0  inches andhardwoods 
11.0 inches.  

Pole t imber  t r ees . - - Trees  of commercial s p e c i e s  t h a t  meet r e -  
gional  s p e c i f i c a t i o n s  of soundness and form, and t h a t  a r e  of the  f o l -  
lowing diameters a t  b r e a s t  height :  softwoods 5 .0  t o  9 .0  inches;  hard-  
woods 5 . 0  t o  11 .0  inches .  Such t r e e s  w i l l  u s u a l l y  become sawtimber 
t r e e s  i f  l e f t  t o  grow. 

Seedl ing-and- sapl ing t r ees . - - L ive  t r e e s  of commercial s p e c i e s  
l e s s  than 5.0 inches i n  diameter a t  b reas t  height  and of good form and 
vigor.  

Cu l l  t r ees . - - L ive  t r e e s  of sawtimber o r  pole t imber  s i z e  t h a t  
a r e  unmerchantable fo r  sawlogs now or  prospect ively  because of d e f e c t ,  
r o t ,  o r  species .  

Hardwood limbs.--Limbs of hardwood sawtimber t r e e s  and sawtim- 
b e r - s i z e  c u l l  hardwood t r e e s  t o  a minimum diameter  of 4 .0  inches  i n -  
s i d e  bark .  

MEASURES OF TIMBER VOLUME 

Growing stock.--Volume i n  cubic  f e e t  of l i v e  sawtimber t r e e s  
and l i v e  poletimber t r e e s  from stump t o  a minimum 4.0-inch top of cen- 
t r a l  stem ins ide  bark, l e s s  deductions f o r  r o t .  
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Net sawtimber volume.--Volume i n  board f e e t  ( l o g  s c a l e ,  I n t e r -  
n a t i o n a l  %-inch r u l e )  of l i v e  sawtimber t r e e s  of commercial s p e c i e s  
l e s s  deduct ions  f o r  r o t ,  sweep, and o t h e r  d e f e c t s  a f f e c t i n g  use  f o r  
lumber. Sawtimber volume i s  measured i n  16- foot  merchantable sawlogs 
excep t  t h a t  t h e  uppermost merchantable  sawlog may be a s  s h o r t  a s  8  
f e e t .  

S tandard  cord.--A u n i t  of measure for. s tacked wood, encompassing 
128 cub ic  f e e t  of wood, bark ,  and a i r  space .  Cord e s t ima te s  a r e  de-  
r ived  from c u b i c - f o o t  measurements by app ly ing  a  f a c t o r  of 80 cubic  
f e e t  of wood ( i n s i d e  b a r k )  per  rough cord .  

LOG GRADES 

The l o p  grades used i n  t he  survey a r e  ou t l i ned  i n  Figures  10, 
11, and 12. 

PU1,PWOOD SPECIFICATIONS 

Source of Spec i f i ca t ions  

The pulpwood s p e c i f i c a t i o n s  used i n  t h i s  r e p o r t  a r e  those s e t  
up by t h e  Appalachian Techn ica l  Committee of t h e  American Pulpwood 
A s s o c i a t i o n .  

Pulpwood Trees 

Live t r e e s  of commercial spec i e s ,  5 . 0  inches d.b.h.  and l a r g e r ,  
con ta in ing  a t  l e a s t  two contiguous pulpwood b o l t s  and with 50 percent 
or more of the  main-stem volume usable f o r  (A pulpwood b o l t  
i s  a  s e c t i o n  of the main stem 4 f e e t  long; 4.0 inches or l a rge r  i n s ide  
bark a t  the  small  end;  f r e e  from any i n d i c a t i o n  of r o t ,  charred  wood, 
me ta l ,  o r  hollow c e n t e r ;  and con t iguous  t o  one o r  more o t h e r  b o l t s  
t h a t  meet t h e  same r equ i r emen t s .  Cro tches  a r e  exc luded ;  sweep o r  
crook i n  any s e c t i o n  s h a l l  exclude  the  b o l t  i f  a  l i n e  from c e n t e r  of 
top  c u t  t o  cen te r  of bottom c u t  passes outs ide  the  wood a t  any point .  

Po lpwood Vo lume 

Net volume i n  s t anda rd  cords  ' ( inc luding bark)  of t he  main stem 
of pulpwood t r e e s ,  from stump t o  ~ o i n t  where t h e  t o p  breaks  up i n t o  
branches o r  t o  a  minimum top diameter of 4 .0  inches  ( i n s ide  bark).  De- 
duct ions  a r e  made f o r  a l l  po r t i ons  of the  stem t h a t  f a i l  t o  meet pulp- 
wood b o l t  requirements.  

MEASUREMENTS OF TIMBER GROWTH AND CUT 

Net annual  growth of sawtimber.- -The change ( r e s u l t i n g  from 
n a t u r a l  causes)  i n  n e t  board- foot  volume of l i v e  sawtimber on commer- 
c i a l  f o r e s t  land du r ing  a  s p e c i f i e d  yea r .  

Ingrowth of sawtimber.--The n e t  board-foot volume of t r e e s  t h a t  
grew up i n t o  sawtimber s i z e  d u r i n g  the inven to ry  yea r  a s  measured a t  
t h e  end of t h e  yea r .  



H
A

R
D

W
O

O
D

 
L

U
M

B
E

R
 

L
O

G
S

 

F
ig

u
re

 
1

0
. -

-
 

G
ra

de
 

st
a

n
d
- 

a
rd

s 
u

se
d

 
fo

r 
ha

rd
w

oo
d 

lu
m

- 
b

er
 

lo
g

s 
in

 
fo

re
st

 
su

rv
ey

 
o

f 
D

el
aw

ar
e.

 

* 
G
R
A
D
E
 

F
A
C
T
O
R
S
 

P
o

s
it

io
n

 i
n

 t
re

e
 

M
in

im
um

 d
ia

m
e

te
r 

(i
n

c
h

e
s)

 

M
in

im
um

 l
e

n
g

th
 (

fe
e

t)
 

S
P
E
C
I
F
I
C
A
T
I
O
N
S
 

L
o

g
 

G
ra

d
c

 
3 

B
u

tt
s 

&
 

u
p

p
er

s 

8t
 

8
+

 

2 --
 

1
/2

 

50
 

50
 

'2
n

d
 d

e
fe

c
ts

, 
a

lt
h

o
u

g
h

 n
o

t 
v

is
ib

le
 i

n
 s

ta
n

d
- 

'A
sh

 
an

d
 

ba
ss

w
oo

d 
b

u
tt

s
 

c
a

n
 b

e 
1

2
 i

n
c

h
e

s 
i

f
 o

th
e

rw
is

e
 m

ee
ti

n
g

 
re

q
u

ir
e

- 
i
n
g
 t

re
e

s
, 

a
re

 i
m

p
o

rt
a

n
t 

i
n

 g
ra

d
in

g
 

c
u

t 
lo

g
s.

 
m

en
ts

 
fo

r 
sm

a
ll

 
N

o.
 

1
's

. 
In

s
tr

u
c

ti
o

n
s

 f
b

r 
d

e
a

li
G

 w
it

h
 

th
is

 f
a

c
to

r 
a

re
 

c
o

n
ta

in
e

d
 

in
 F

o
re

st
 P

ro
d

. 
L

ab
. 

R
p

t.
 

0
1

7
3

7
. 

2
1

0
-i

n
ch

 
lo

g
s

 o
f 

a
l

l
 s

p
e

c
ie

s 
ca

n
 

be
 

N
o.

 
2

 i
f

 o
th

e
rw

is
e

 
m

ee
ti

n
g

 
re

q
u

ir
e
-
 

,,.,c 
m

en
ts

 f
o

r
 s

m
a

ll
 

N
o.

 
1

's
. 

A 
c

le
a

r 
c

u
tt

in
g

 
i

s
 a

 
p

o
rt

io
n

 o
f 

a
 

fa
c

e
 f

re
e

 
o

f 
d

e
fe

c
ts

, 
e

x
te

n
d

in
g

 
th

e
 w

id
th

 
o

f 
th

e
 

fa
c

e
. 

'O
th

er
w

is
e 

N
o.

 
1
 l

o
g

s 
w

it
h

 
51

-
60

 p
e

rc
e

n
t 

c
u

ll
 c

a
n

 b
e

 
N

o.
 

2
. 

A 
fa

c
e

 i
s

 
o

n
e-

fo
u

rt
h

 
th

e
 

su
rf

a
c

e
 o

f 
th

e
 l

o
g

 
a

s
 

d
iv

id
e

d
 l

e
n

g
th

w
is

e
. 

'O
th

er
w

is
e 

N
o.

 
2

 l
o

g
s 

w
it

h
 

51
-

60
 p

e
rc

e
n

t 
c

u
ll

 c
an

 b
e 

N
o.

 
3.

 

L
o

g
 

G
ra

d
e

 
I 

B
u

tt
s 

o
n

ly
 

ig
-1

5
 

1
0

+
 

2
 

51'6 

L
o

g
 

G
ra

d
e

 
2 

B
u

tt
s 

&
 

u
p

p
er

s 

3
l

3
 

2
 

2
/1

 

,, 
,, 

C
le

a
r 

c
~

tt
in

g
s

~
''

~
' 

o
n

 e
ac

h
 o

f 
th

e
 

3
 b

e
s

t 
fa

c
e

s 

'1
1
 

1
0

+
 

B
u

tt
s 

&
 

u
p

p
er

s 

3
0

 

' 50
 

3 2
 

3
/4

 

M
ax

. 
sw

ee
p 

an
d

 c
ro

o
k

 
al

lo
w

an
ce

 
(p

e
rc

e
n

t 
o

f 
g

ro
ss

 v
o

lu
m

e)
 

M
ax

. 
c

u
ll

 a
n

d
 

sw
ee

p 
al

lo
w

an
ce

 
(p

e
rc

e
n

t 
o

f 
g

ro
ss

 
v

o
lu

m
e)

 

M
in

. 
le

n
g

th
 

(f
e

e
t)

 

M
ax

. 
nu

m
be

r 

M
in

. 
y

ie
ld

 i
n

 f
a

c
e

 l
e

n
g

th
 

1
6
-

1
9

 

1
0

+
 

1
2

 t 

1
5

 

'40
 

20
+

 

1
0

+
 

8
-9

 

3 2
 

2/
3 

7
 

2
 

5/
6 

3
 3 

2
/3

 

5 2
 

5/
6 

1
0

-1
1

 
1

2
+

 



T 1 E  A N D  T I M B E R  L O G S  

Figure 11.- -The s tandards  used for  hardwood t i e  and 
t imber logs i n  t he  f o r e s t  su rvey  o f  Delaware. 

S P E C I F I C A T I O N S  

But t s  and uppers 

8 + 

8+ 

No requirements: not  graded on c u t t i n g  b a s i s .  

One-fourth d . i . b .  o f  small end f o r  h a l f  logs ,  
and one-half d . i . b .  f o r  l o g s  1 6  f e e t  long.  

Any number, i f  none has a n  average c o l l a r
Q  

diameter  t h a t  i s  more than  o n e ~ t h i r d  o f  l o g  
diameter  a t  p o i n t  of occurrence 

Any number, provided t h e  sum of  t h e  c o l l a r  
d iameters  does not  exceed one- third  t h e  l o g  
diameter  a t  p o i n t  o f  occurrence. 

Any number not  exceeding knot  s p e c i f i c a t i o n s  
i f  t hey  do no t  extend more than  3 inches  i n t o  
t h e  conta ined t i e  o r  t imber. 

G R A D E  F A C T O R S  

P o s i t i o n  i n  t r e e  

S c a l i n g  diameter  ( i nches )  

Length, wi thout  t r i m  ( f e e t )  

C lea r  c u t t i n g s  

Max. sweep allowance 

Sound 
s u r f a c e  de fec t s  

pe rmi t t ed  

S ing le  knots  

bhor led knots  

Holes 

Unsound +,, 

s u r f a c e  d e f e c t s  
pe rmi t t ed  

Any number and s i z e  i f  t hey  do not  extend i n t o  conta ined t i e  o r  
t imber .  I f  t hey  extend i n t o  conta ined t i e  o r  t imber ,  t hey  s h a l l  
not  exceed s i z e ,  number, and depth  o f  l i m i t s  f o r  sound de fec t s .  

Knot c o l l a r  i s  t h e  average of t h e  v e r t i c a l  and ho r i zon ta l  diameters o f  t h e  l imb 
o r  knot  swe l l i ng  a s  measured f l u s h  wi th  t h e  su r f ace  o f  t h e  log.  

,, ~, . .. . ,, ., I n t e r i o r  de fec t s  a r e  no t  v i s i b l e  i n  s t and ing  t r e e s .  They a r e  considered i n  
g rad ing  c u t  l ogs .  No i n t e r i o r  d e f e c t s  a r e  pe rmi t t ed  except  one shake not  more than 
one- third  t h e  width  of t h e  conta ined t i e  o r  t imber ,  and one s p l i t  not more than  5 
inches  long. 



Y E L L O W  P I N E  L P G S  

Figure 12. --The grade standards used for ye l l ow  
pine logs  i n  f o r e s t  survey  o f  Delaware. 

SURFACE 

REQUIREMENTS 

S u r f a c e  c l e a r  ( n o t  c o n s i d e r i n g  
advent i t ious  knots  o r  branches) .  

Kot more than t h r e e  2-  t o  4-inch 
knots  and any number of s m a l l e r  

2 

8-9 

10-13 

14+ 

6-7 

8-13 

1 4 +  

R+ 

8+ 

8+ 

8+ 

8+ 

Knotty o r  crooked merchantable logs 8  inches d . i . b .  o r  l a r g e r  
and 10  f e e t  i n  l e n g t h  o r  longer  t h a t  d o  n o t  f a l l  i n  e i t h e r  
Grade 1 or  Grade 2 .  

Surface c l e a r .  

Any number of smal l  k n o t s  ( l e s s  
than 2 inches i n  d iameter ) .  

Rot more t h a n  s i x  2 -  t o  4 - i n c h  
knots  and any number o f  s m a l l e r  
knots .  

Any number of s m a l l  k n o t s  n o t  
exceeding 1 -inc11 i n  diameter .  

Not more than  s i x  2 -  t o  4.-inch 
knots  and any number o f  s m a l l e r  
knots. 

8+ 
More t h a n s i x 2 -  t o  4-inch knots .  
Any log  with one o r  more knots 5 
inches o r  l a r g e r .  
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Annual m o r t a l i t y  of sawtimber.--The n e t  board- foot  volume r e -  
moved from l i v e  sawtimber on commercial f o r e s t  land dur ing a  spec i f i ed  
year through death  from n a t u r a l  causes.  

Net annual growth of growing stock.--The change ( r e s u l t i n g  from 
n a t u r a l  causes)  i n  n e t  cubic- foot  volume of growing s tock on commerci- 
a l  f o r e s t  land dur ing a  spec i f i ed  year .  

Ingrowth of growing stock.--The t o t a l  n e t  cub ic - foo t  volume of 
t r e e s  t h a t  became growing s t o c k  s i z e  d u r i n g  t h e  i n v e n t o r y  y e a r  a s  
measured a t  t h e  end of t h e  y e a r .  

Annual m o r t a l i t y  of growing stock.--The n e t  cub ic - foo t  volume 
removed from growing s tock du r ing  a  s p e c i f i e d  year  through death  from 
n a t u r a l  causes.  

Annual c u t  of lzve sawtzmber.--The n e t  boa rd- foo t  volume o f  
l i v e  sawtimber t r e e s  c u t  o r  k i l l e d  by logging, o r  by land-clear ing  and 
c u l t u r a l  o p e r a t i o n s ,  on commercial f o r e s t  land d u r i n g  a  s p e c i f i e d  
y e a r .  

Annual cut  of growzng stock.--The ne t  cubic- foot  volume of l i v e  
sawtimber and poletimber t r e e s  c u t  o r  k i l l e d  by logging, o r  by land-  
c l e a r i n g  and c u l t u r a l  ope ra t ions ,  on commercial f o r e s t  land du r ing  a  
s p e c i f i e d  yea r .  

Forest Survey Methods 
These f o r e s t  s t a t i s t i c s  a r e  based on informat ion obtained from 

a e r i a l  pho tog raphs  and from sample p l o t s  examined on t h e  ground. 
F i r s t ,  pho to- in t e rp re t a t i on  p l o t s  were marked o f f  on the  a e r i a l  photo- 
graphs.  These p l o t s  were d i s t r i b u t e d  uni formly by mechanical means 
over photographs of the e n t i r e  s t a t e .  Trained pho to - in t e rp re t e r s  then 
c l a s s i f i e d  each photo p l o t  a s  e i t h e r  f o r e s t  o r  nonfores t .  Fores t  p l o t s  
were c l a s s i f i e d  f u r t h e r  according t o  s tand s i z e  and f o r e s t  type. 

F i e l d  crews in spec t ed  some of t he  photo p l o t s  on the  ground. 
Enough p l o t s  were s e l e c t e d  a t  random t o  a t t a i n  a  s p e c i f i e d  l e v e l  of 
s t a t i s t i c a l  accuracy. Species  and volume da t a  were co l l ec t ed  on these 
ground p l o t s ;  and the  photo  c l a s s i f i c a t i o n  of s t a n d  s i z e  and f o r e s t  
type was v e r i f i e d  o r - - i f  necessary--changed. 

Growth was computed from measurements of r a d i a l  growth and i n -  
ventory d a t a  on numbers of t r e e s  by spec i e s  and diameter c l a s s ,  a f t e r  
ad jus t ing  f o r  c u t t i n g  and expected morta l i ty .  Radia l  growth was meas- 
ured  on increment co re s  e x t r a c t e d  from sample t r e e s .  The f i n a l  new 
es t imate  was of average annual pe r iod ic  n e t  growth a t  t he  time the i n -  
ventory was made. 

Es t ima te s  of t imber  c u t  i n  Delaware were based on product ion  
surveys  and w o o d - u t i l i z a t i o n  s t u d i e s  conducted by t h e  Nor theas t e rn  
Fo res t  Experiment S t a t i o n .  The product ion  surveys  y i e lded  e s t ima te s  
of t he  output  of a l l  t imber products.  From s t u d i e s  conducted on a l l  
types of logging opera t ions ,  e s t ima te s  of logging res idues  were devel-  
oped, which, when added t o  t he  volume of timber products ,  gave e s t i -  
mates of t imber c u t .  



RELIABILITY OF DATA 

The e s t i m a t e s  i n  t h i s  r e p o r t  may c o n t a i n  two k inds  of e r r o r .  
The f i r s t  type r e s u l t s  from poss ib l e  human e r r o r s  such a s  mistakes i n  
judgment, and mis t akes  i n  measuring o r  r e c o r d i n g ,  and e r r o r s  of r e -  
p o r t i n g .  There i s  no  p r a c t i c a l  way of de t e rmin ing  t h e  f requency o r  
magnitude of these  e r r o r s ,  but c lo se  t r a i n i n g  and supe rv i s ion  minimize 
them. The second kind of e r r o r  i s  a s soc i a t ed  wi th  sampling procedures 
and can be es t imated.  I f  e r r o r s  of the  f i r s t  kind a r e  n e g l i g i b l e ,  t h e  
p r o b a b i l i t i e s  a r e  two ou t  of t h r e e  t h a t  t he  a c t u a l  a r e a s  and volumes 
do n o t  vary  from t h e  e s t i m a t e s  by more than the  percentages  shown a t  
t h e  bottom of t a b l e s  1, 4,  and 9. 

In every  case ,  t o t a l  f i gu re s  a r e  more r e l i a b l e  than s u b t o t a l s ,  
and s u b t o t a l s  a r e  more r e l i a b l e  than any of t h e i r  component f i g u r e s .  
Figures t h a t  a r e  small i n  r e l a t i o n  t o  t o t a l s a r e s u b j e c t  t o  much l a r g e r  
sampling e r r o r s .  

SPECIES TALLIED 

The var ious  t r e e  s p e c i e s 3  t a l l i e d  i n  Delaware a r e  l i s t e d  below. 
Other t r e e  spec i e s  occur w i th in  the  S t a t e ,  b u t u n l e s s  they were t a l l i e d  
on the  f i e l d  p l o t s  they were no t  included i n  t he  following list. 

Commercial Softwood Species  

Loblol ly  pine 
Shor t  leaf  pine 
Vi rg in i a  pine 
Pond pine 
A t l a n t i c  white-cedar 
Bald cypress 

- Pinus taeda 
- Pinus echinata  
- Pinus u i rg in i ana  
- Pinus s e r o t i n a  
- Chamaecyparis thyoides 
- Taxodium distichum 

Commercial Hardwood Species  

White oak 
Northern red oak 
Southern red  oak 
Other white oaks: 

Swamp white oak 
Post  oak 
Swamp ches tnut  oak 

Other red oaks: 
Black oak 
S c a r l e t  oak 
Pin oak 
Water oak 
M'illow oak 
Cherrybark oak 

- Quercus a lba  
- Quercas rubra 
- Quercus f a l c a t a  

- Quercus b icolor  
- Quercus s t e  l l a t a  
- Quercus michauxii 

- Quercus ve lu t ina  
- Quercus coccinea 
- Quercus p a l u s t r i s  
- Quercus n ig ra  
- Quercus phel los  
- Quercus f a l c a t a  var .  pagodae fo  l i a  

3 ~ i t t l e ,  E L b e r t  L . ,  J r .  Check l i s t  of  n a t i v e  a n d  n a t u r a l i z e d  t r e e s  o f  
t h e  U n i t e d  S t a t e s  ( i n c l u d i n g  A l a s k a ) .  U. S. D e p t .  A g r . ,  Agr .  Handbk.  41. 4 7 2  
pp.  1953. 



Red maple 
American beech 
Swee tgum 
Blackgum 
Hickory 
Yellow-poplar 
Other eas t e rn  species :  

River b i r c h  
Ash 
Elm 
Black walnut 
Black locus t  
Flowering dogwood 
Comnon persimmon 
American ho l ly  
Willm 
Sweetbay 

Eas te rn  hophornbeam 
Gray b i r ch  
Sassa f ra s  
American hornbeam 
Downy serviceberry  

- Acer rubrum 
- Fagus grandifolia 
- Liquidambar s tyracif lua 
- Nyssa sy lvat ica 
- Carya spec ie s  
- Liriodendron tulipifera 

- Betula nigra 
- Fraxinus spec ie s  
- Ulmus spec ie s  
- Juglans nigra 
- Robinia pseudoacacia 
- Cornus f lorida 
- Diospyros virginiana 
- Ilex opaca 
- Salix spec ie s  
- Magnolia virginiana 

Noncommercial Species 

- Ostrya virginiana 
- Betula populifolia 
- Sassafras albidum 
- Carpinus caro 1 iniana 
- Amelanchier arborea 

&GRICULTURE-FOREST S E R V I C E - U P P E R  O A R B Y  
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