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F O R E W O R D  

The Monocacy River Watershed Council, 
organized i n  November 1949 with broad represen- 
t a t i o n  of t h e  various l o c a l  i n t e r e s t  and c iv i c  
organizations, i s  i n  process of developing a 
program of conservation f o r  the  water and land 
resources of t h a t  area.  One of t he  major objec- 
t i v e s  i s  t o  regulate t he  streamflow and reduce 
the  s i l t  load of the  Monocacy River and i t s  
t r i b u t a r i e s ,  

The Maryland Department of S t a t e  Forests 
and Parks i s  cooperating with t he  Council i n  t h e  
development of t h i s  program. The Department re- 
cen t ly  asked t he  Northeastern Forest Experiment 
S t a t i on  t o  make a study of t he  fo r e s t  resources 
of t he  watershed area--keeping i n  mind both t he  
watershed and the. timber values. It i s  my hope 
t h a t  t h i s  repor t  w i l l  be helpful  t o  t he  Depart- 
ment and t o  the  Council i n  t he  development of a 
program f o r  t h e  Monocacy River Watershed. 

We recommend emphasis on t he  following 
measures t o  safeguard and improve watershed val-  
ues of f o r e s t  iand and t o  increase  timber 
product ivi ty  : 

1. Maintain and improve e f f ic iency  i n  f i r e  pro- 
t e c t i o n  with increased l o c a l  voluntary sup- 
por t  i n  fire-prevention programs, Increased 
a t t en t i on  t o  t h e  problems of preventing and 
con t ro l l ing  fo r e s t  f i r e s  i n  t h e  unusual 
periods of extreme hazard. 

2. More widespread and e f fec t ive  programs of 
fo r e s t  management on some 156,000 acres  of 
f o r e s t  land, l a rge ly  i n  small pr iva te  owner- 
ship. The purpose i s  t o  bui ld  up and main- 



t a i n  fores ts  for  increased timber production 
and improved s o i l  and water relat ions.  This 
can be done by supporting and promoting ex- 
panded programs of technical assistance t o  
landowners and of education i n  farm woodland 
management, such a s  i s  being provided on a 
&limited scale  a t  t he  present time by s t a t e  

J' forestry and extension agencies. Forest co- 
operatives i n  which forest-land owners or- 
ganize t o  provide t h e i r  own market out le t s  
and to  gear timber u t i l i za t ion  t o  fores t  
managanent needs may also be practicable and 
effective.  

3 .  Tree planting on some 18,000 acres of pres- 
ent pasture and cultivated land tha t  should 
be returned to  fores t  use. I n  addition, some 
7,000 acres i n  poorly-stocked fores t  would 
benefit from reinforcement planting. T h i s  

% would require expansion of s t a t e  fores t  
nursery capacity t o  provide f o r  a stepped-up 
ra te  of planting. 

B 4. Prevention of damage t o  fores t  watersheds by 
livestock. On some farms the fencing of the  
fores t  land and the improvement of open pas- 
ture  may be required. 

A comprehensive program including the  
above measures can best be developed through co- 
operation on the part  of individual landowners 
with agencies l i k e  the Monocacy f i v e r  Watershed 
Council, the forest  conservancy d i s t r i c t  boards, 
the s o i l  conservation d i s t r i c t s ,  and other s t a t e  
and Federal agencies tha t  can render assistance. 

Director 
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I I N T R O D U C T I O N  

P 
i 

I 
THE MONOCACY RIVER has i t s  source i n  Adams County, 

Pennsylvania, whence it flows south-southwest through cen- 
The Pennsylvania sector 05 t r a l  Maryland to  the Potomac. 

the  watershed includes about a th i rd  of Adams County. The 
Maryland sector  includes most of Frederick County, about 
half of Carroll  County, and a corner of Montgomery County. 
The ent i re  watershed contains about 620,800 acres or 
square miles. 

I 
The Honocacy River drainage basin l i e s  wholly within 

the  Piedmont Plateau. The eastern rim i s  i n  a se r i e s  of 
ro l l ing  hills--hardly perceptible from the general land- 
scape. The western rin, however, i s  the clearly-defined 
Catoctin Hills,  which extend from the Potomac River north- 
ward i n t o  Pennsylvania,where they merge with South Mopntain. 
The more extensive areas of forest  land l i e  on t h e ~ e a s t e r n  
slopes of t h i s  upland. 

I When t h e  f i r s t  white s e t t l e r s  arr ived,  the Monocacy 
River basin, l i k e  most of easte United s t a t e s  was 



with heavy fores t  growth. By the time of the  Revolution 
much of the  area was cleared fo r  crops and pasture. Most of 
the  farms had woodlots t o  supply them with fuel ,  The acreage 
of cleared land reached i t s  rnaximum about 1890. Since then, 
some land on poorer s o i l s  has been abandoned and allowed t o  
revert  t o  forest .  But the  net change i n  fores t  land area 
during thg past  50 years has been rather small. 

. S 

F O R E S T  A R E A  

G o c a t i o n  Of The Forest (Land 

THE LOCATION OF the  exis t ing forest  land i s  shown i n  
figure 1. T h i s ,  of course, i s  a generalized map t h a t  cannot 
delineate fores t  and nonforest area i n  t r a c t s  of much l e s s  
than 100 acres. There i s  a considerable amount of addi t ional  
farm-woodlot area i n  t r a c t s  of 10, 20, o r  30 acres  tha t ,  i f  
sFown, would appear as mere dots on a map of t h i s  scale. 
And, on the other hand, there a r e  s m a l l  blocks of nonforest 
land within the fo res t  areas tha t  could not be shown fo r  the 
same reason. 
B 

The extensive fo res t  areas l i e  on the  western s ide of 
the  watershed, i n  the  Catoctin Hills-South Mountain upland. 
The remainder of the  fores t  land--on the eastern s ide  of the 
Monocacy River--is widely scattered i n  small t r ac t s ,  and the  
greatest  concentration i s  i n  the southeastern part of the 
watershed. 

The fores t  land comprises 27 percent (167,600 acres) 
of the en t i r e  watershed! The Federally owned Catoctin Rec- 
reational Demonstration Area, the Gettysburg National 
Military Park, and the Gambrill Sta te  Park include some 
11,600 acres of fo res t  land tha t  has been withdrawn from 
commercial timber use. This land has been indicated i n  fig- 

'THESE VARIOUS E S T I M A T E S  OF FOREST AREA. T iMeEm VOLUME AND T I M B E R  GROWTH. 
AND D E P L E T I O N  FROM C U T T I N G  AND OTHER CAUSES ARE D E R I V E D  B Y  S A M P L I N G  METHODOLOGY: 
AND OF COURSE T H I S  INVOLVES A W R G  I N  OF ERROR. SOME ERRORS. SUCH AS MISTAKES .N 
MEASUREMNT.  IMPERFECT VOLUME T A B L E S .  AND IMPERFECT CLASS I F  I C A T  I O N .  ARE KEPT T O  
A MINIMUM B Y  CLOSE SUPERVISION AND CHECKING OF F,ELD AND OFF ICE WORK. THE OTHER 
CLASS OF ERRORS I S  THAT DUE T O  USE OF SAMPLING PROCEDURE AS A METHOD FOR MEASUR- 
ING WHOLE MAGNITUDES. THESE SAMPLING ERRORS CAN BE DETERM~NED BY PMTHEMTICAL 

CALCULATION. THE SAMPLING ERROR BASED ON ONE STANDARD DEVIATION IS CALCULATED 
T O  BE PLUS OR MINUS 1.5 PERCENT FOR TOTAL ACREAGE OF FOREST LAND I N  THE MONOCACY 
RIVER WATERSHED. THE CORRESPOND ING ERROR FOR TOTAL YDLUME OF TIMBER (CUB IC-FOOT 
BAS 1s  ) I S  7 PERCENT. FOR SAW-TIMBER VOLUlrE (BOARD-FOOT BAS I S )  I T  I S  10 PERCENT. 
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Good fores t  management ca l l s  f o r  the  maintenance of . 

s i rab le  a l so  t o  have more pine. 

C o n d i t i o n  Of The T imber  S t a n d  

C O N D I T I O N  O F  C O M M E R C I A L  F O R E S T  L A N D  

I N  T H E  M O N O C A C Y  R I V E R  W A T E R S H E D  

k r e s  Perrmt 
SAW.T IMBER STANOS OF 
M O R E T H A N 5 . 0 0 0 B O A R D  1 1 . 7 0 0  7 . 5  
F E E T  PER l C R E  

S A W . T I M B E R  STANOS OF 
1  . S O 0  T O  5 . 0 0 0  BOARD 4 0 . 6 0 0  2 6 . 0  
F E E T  PER ACRE 

Po:E.TIMaER STANDS 6 1 . 1 0 0  39.2 

S A P L I N G  AND S E E D L I N G  . 
AN0 POORLY STOCKED 4 2 . 6 0 0  2 7 . 3  
STANOS 

T O T A L  COMMERCIAL 
F O R E S T -  LAND 1 5 6 . 0 0 0  1 0 0 . 0  

Figure 2 .  --Approximately o n e - t h i r d  o f  t h e  commercial f o r e s t  
land i s  o c c u p i e d  by  saw-timber s tands .  Pole - t imber  
s tands  occupy 39  p e r c e n t  o f  the land. 

Saw-timber stands--those having volumes of not l e s s  
than 1,500 board f e e t  per  acre i n  t r ees  of saw-timber 

stand of w r e  than 5,600 board f ee t  - p e r  acre. Stands of 
pole timber occupy 39.2 percent of the  commercial forest  
area. Such stands contain less  than 1,500 board f e e t  per 

L~~~~~~~~~ 9 INCHES OR LARGER I N  DIAMETER A T  BREAST HEIGHT.  HARDWOODS 1 1  
INCHES OR LARGER. 

3 ~ O ~ ~ W O O ~ ~  FROM 5 T O  9 INCHES P.B.H. : HARDWOODS 5 T O  1 1  INCHES.  



acre of sawlog material, but have a t  l e a s t  200 cubic fee t  
(about 3 cords) per acre i n  t rees  of pole s i ze  and larger. 
The remaining 27.3 percent of the commercial fores t  land i s  
occupied by stands of saplings and seedlings or areas too 
poorly stocked t o  meet the minimum requirement fo r  pole- 
timber stands. I n  general, this sapling and seedling and 
poorly stocked area had been stripped of a l l  merchantable 
timber. 

F o r e s t - ! L a n d  O w n e r s h i p  

More than four-fifths (82.4 percent) of the comer- 
c ia1 forest  land i s  i n  private ownership--half of it i n  for- 
e s t  land on farms and the  remainder i n  other small owner- 
ships. The publicly owned commercial fores t  area amounts t o  
27,500 acres, of which 19,100 are  held by the s t a t e s  and 
8,400 by counties and municipalities ( table  1) .  

Table 1.--Ownership of commercial forest land 

i n  the Monocacy River watershed 

Ownership class Comercial foreat land 
I 

Acres Percent 
Private 

Fanu woodland 78,600 50.4 
Other private 49,900 32.0 

Total private 128,500 82.4 

Public 

State 19,100 12.2 
Courrty and municipal 8,400 5.4 

a 

Total public 27 , 500 17.6 

A l l  ownerships 156,000 100.0 

S A W  - T ' I M B E R  V O L U M E ,  

THE MEASUREMENT OF timber volume i n  standing t rees  i s  
not so simple a s  weighing a ton of coal or measuring a bush- 
e l  of corn. It involves the establishment of cer ta in  spe- 
c i f i c  l imi t s  of t ree  s i ze  and qual i ty  of material. 



Forest survey specifications were used i n  preparing 
this report. For saw-timber t rees  they a re  a s  follows: 
Softwood t rees  must be a t  l eas t  9 inches i n  diameter a t  
breast height (d.b.h.) and hardwood t r ees  must be not l e s s  
than 11 inches d. b. h. A saw-timber t r e e  (softwood o r  hard- 
wood) must contain a t  l e a s t  one merchantable log  8 fee t  
long. A t  l e a s t  half  of the  gross board-foot volume must be 
rnerchant$ble material--a t r e e  tha t  f a i l s  t o  meet t h i s  re- 
quirement i s  c l a s s i f i ed  as a c u l l  t r e e  and i s  excluded from 
saw-timber volume. The board-foot volume of a saw-timber 
t r ee  comes from t h a t  portion- of the stem between stump 
height and the point on the upper stem where branches, de- 
formity, o r  small diameter make it unusable f o r  sawlog 
purposes. I f  this portion of the  stem contains v i s ib l e  
defect--such as  canker, swollen knots, but t  rot ,  sp i r a l  
seam, crook o r  sweep, and so on--a c u l l  deduction i s  made. 
The remaining merchantable volume i s  the value expressed i n  
the net board-foot volume figures. 

, The Forest Survey uses the  International l/4-inch log  
rule. This ru le  indicates  very closely the lumber volume 
tha t  can be obtained from logs by a sk i l l ed  sawyer. Those 
who a re  accustomed t o  using some other log ru le  should 
tkbrefore make proper adjustments i n  interpret ing t he  saw- 
timber volume figures given i n  this report. 

The estimated t o t a l  net volume of saw timber on com- 
mercial forest  land i n  the  Monocac River watershed amounts 
t o  213 million board f ee t  ( table  2 3 . 

Table 2.--Volw In live saw-timber trees by species and stand-alee class. board-foot basis. 1950 

(Intemstloml 1/4-inch rule) 

This i s  a considerable volume of timber, but only a 
par t  of it can be u t i l i zed  a t  the present time. Only 29 per- 
cent (62 million board f ee t )  i s  i n  saw-timber stands t h a t  
contain more than 5,000 board f e e t  per acre. The over-all 

In saw-timber stands of- In pole-timber 
species and other In stands of. 

nore than 5.000 1,500 to 5,000 stands all sizes 
bd.ft. per acre bd.ft. per acre 

M bd.ft. Percent H bd.ft, PI bd.ft. Percent n bd.ft. 
Red and black oaks 21,300 19.0 33.300 15.6 10,700 5.0 65,300 30.6 
mite oak 4.2 13,300 6.2 3,200. 1.6 25.400 12.0 
Cheatnut oak ' 15,500 8s900 7.3 19,MX) 8.9 

5.3 ?:El 1.4 37.500 17.6 
Yallor-poplar 12,600 5.9 11.200 1.8 27,- 13.0 
Hickory 300 .1 12,4M) 5.8 1,900 . .9 UI,MX) 6.8 
Other species 3.800 1.8 13,200 6.2 25,600 12.0 42.600 20.0 

Total 62,400 29.3 102.600 48.0 48,lcOo 22.7 213.200 100.0 



Diameter class 
(Inches) Volum3 

H bd. f t. Percent 
11.0 - 12.9 42,200 20 
13.0 - 14.9 49,500 23 
15.0 - 16.9 
17.0 - 18.9 32,700 15 

21,700 10 
19.0 - 20.9 21,100 10 
21.0 - 22.9 9,200 4 
23.0 - 24.9 10,300 3 
25.0 - 26.9 7,400 4 
27.0 and over 19,100 9 

Total 213,200 100 

average for  these heavier stands i s  5,333 board fee t  per 
acre. The l igh te r  saw-timber stands (1,500 t o  5,000 board 
f e e t  per acre) contain 48 percent of t h e  saw-timber volume-- 
103 mill ion board fee t .  The average per-acre volume f o r  
these l igh te r  stands i s  2,522 board fee t .  The remainder of 
the  saw-timber volume, 23 percent o r  48 million board feet ,  
i s  scat tered throughout pole-timber and sapling and seedling 
stands or i s  on poorly stocked areas, Very l i t t l e  of t h i s  
canbeharvestedprofitablyforsawlogsatpresent. Muchof 
it i s  i n  low-quality t rees  l e f t  over from past cu t t ing  

Table 3.-Saw-timber volume by tree-diameter classes. 1959 

(~nternetional 1/4-inch rule) 

More than half (57 ~ e r c e n t )  of . the  saw-tiaber volume 
i n  the  Monocacy River Watershed i s  i n  t rees  1 5  inches d.b.h+ 
and larger .  Some 22 percent i s  i n  t r ees  21inches d.b.h. 
ahd l a rge r  ( table  3) a 

E s t i m a t e  0 5  S a w - T i m b e r  Q u a l i t y  

Recognizing tha t  volume per acre  and t r e e  s i z e  rfre 

given block of titnber can be u t i l ized ,  the  f i e l d  survey of 
the Monocacy watershed was expanded t o  include a d e t e d n a -  
t i o n  of timber quality.  The study was confined t o  hardwood 
saw timber i n  saw-timber stands. The volume of softwood saw 
timber i s  not of much importance, 

'. . 
The qual i ty  determinations were made by grading t h e  

sawlog mater ial  i n  saw-timber t rees  on a random sample of 
f i e l d  plots .  The grading system i s  a combination of the . 



Forest Products Laboratory s p e c i f i c d o n s  f o r  f i c e b q ~ ~  
Imber  smlogs qnd supplementary grading specifications fur 
logs of lower qual i ty  tha t  a r e  nevertheless regarded as mer- 
chantable f o r  sawn products other than standard factory 
lumber. 

The various specifications fo r  each log grade cannot 
be suuunar$zed i n  a few words. I n  general, though, an F-1 
sawlog yields  about two-thirds i t s  volume i n  standard facto- 
r y  lumber graang "number one common or  better." An F-2 
sawlog yields about one-half i t s  volume i n  these same higher 
grades of lwnber. An F-3 sawlog yields  l e s s  than one-third 
i t s  volume i n  th%s qual i ty  of lumber. Much of the  F-3 saw- 
log material i s  of marginal qual i ty  f o r  factory lumber. It 
can be processed a t  a p ro f i t  only when the demand f o r  lumber 

< i s  re la t ive ly  great and pr ices  a re  somewhat high as a resu l t  
of this demand. Sawlogs of the  "Structuraln grade a r e  below 
the qual i ty  necessary f o r  factory lumber but a r e  sui table  
f o r  rai l road ties, s t ruc tura l  timbers, and rough construc- 
t i o n  uses. 

The r e su l t s  of applying these qual i ty-cr i ter ia  t o  the 
hardwood saw timber i n  saw-timber stands a r e  summarized i n  
tak$.e 4. 

Table 4.--Quality distribution of hardwood sawlop: volume i n  

saw-timber stands. by stand-size class .  1950 

(International 1/4-inch rule) 

Log In stands of more than In stands of 1,500 t o  In a l l  san- 
grade 5,000 bd.ft.  per acre 5,OW bd.ft .  per acre timber stands 

M bd.St. Percant M bd.ft .  Percent M bd.ft.  Percent 

F-1 15.700 4,900 5 20,600 12 
F-2 20,100 33 25 37.500 37 57,600 35 
F-3 16,500 26 40,800 39 57,300 3 5 
Structural 10,100 16 19,200 19 29,300 18 

All grades 62,400 100 102.400 100 164,800 100 

4 ~ O R E ~ ~  PRUDUCTS LABORATORY. HARDWOOD LOG GRADES FOR STANDARD LUMBER. 
PROPOSALS AND RESULTS. FOREST PROD. LAB. RPT. D1737. 65 PP.. ILLUS. D -  

. ISON. W I S .  1949. 

5 ~ ~ ~ ~ ~ ~ ~ .  C .  R. SUPPLEMENTARY INFORIMT ION ON WARDWOOD LOG GRAD ING. 
NORTHEAST. FOREST EXPT. STA.  I5 PP. UPPER DARBY. PA. 1949. 

Loc~nao .  C. R.. PUTNAM. J. A.. ANQ CARPENTER. R. D .  LOG DEFECTS I N  
SOUTHERN WRDWOaS. U.S. DEPT. A ~ R . .  AGR. MNDB. 4. 37 PP.. ILLUS. 1950. 



Somewhat more than half  (58 percent)  of the  volume i n  
t he  heavier stands i s  i n  logs of F-1 and F-2 grades--materi- 
a1 unquestionably su i t ab l e  f o r  fac to ry  lumber. I n  the  
l i g h t e r  stands the  F-1 and F-2 logs  make up 42 percent of 

importance of heavier stands of growing stock a s  a means f o r  
increas ing t he  qua l i t y  of timber. 

Sawlog volume of F-3 grade amounts t o  26 percent of 
t he  heavier stands and 39 percent of t he  l i g h t e r  stands. 

I 
This mater ia l  i s  normally of marginal value f o r  factory lum- 
ber, but much of it could probably be moved a t  a p r o f i t  
under present demand. The S t r u c t u r a l  mate r ia l  amounts t o  

Chestnut oak logs  of F-1 grade were not found-at all, but 
41 percent of t he  volume of t h i s  species i s  of F-2 grade. 

Spmdea 
h m. A11 ' 

F-1 1 P-2 1 F-3 S t m t u m l  6ndcs 

IIW.it. Pam* H j  Pomrnt BM.rt. Pamsnt I( M,?t,. I W a n .  Penont 
R c d a n d ~ k a a k a  1.900 9 20.200 37 16,4(10 30 13.100 24 54.603 100 
W I O  m k  4 . m  7DO 3 22,200 1W -- X3 1l.W 53 5,633 26 -- Chamtmt cak 4 , l W  W l2.800 37 7.- 22 3L,5M 1W 
Tal la-popkr 9,300 39 6,203 26 1 1OO 3 203 -- 1 23,BM 1M 
Uioksr). - 600 5 6:600 52 5,100 43 12,700 109 
Other h- 2.400 IA L,BW 20 7,603 L5 4 , 2 0 3  13 17,0(0 100 

A11 hrdaod 20,W 12 W,bW 35 57,3W 35 29,300 18 161r,BDO 100 

i a r i o u s  o ther  hardwoods show # percent i n  t he  two highest  
grades ( t a b l e  5).  .,I I I I "'I 4 i 



T I M B E R  V O l L U M E  

I N A C *L 1L I V E T R E E S  

ATTENTION HAS BEEN given thus f a r  only t o  the  timber 
volume in , '  saw-timber t rees  (softwoods 9 inches d.b.h, and 
larger ,  - -hardwoods 11 inches and larger)  i n  terms of board 
feet--a measurement l imited t o  the  sawlog portion of such 
t rees .  The reason fo r  this emphasis i s  t h a t  a la rge  par t  of 
the  wood-processing industry can u t i l i z e  only material  of 
sawlog size.  

There are,  of course, uses f o r  timber of pole s i ze  
\ and f o r  the tops and limbs of saw-timber t rees .  It i s  there- 

fore  important t o  know the approximate t o t a l  timber volume 
i n  a l l  t r ees  above sapling s ize.  This lower l i m i t  f o r  vol- 
ume measurements has been s e t  a t  5 inches d.b.h. on stems 
and 4 inches diameter inside bark on tops and limbs. Other 
detlails of these limits need not concern us i n  t h i s  report. 

I 

% Tabla 6.--Volume i n  t r ees  5 i m h e s  d.b.h. and Lrmr by stand-size c lass  and 

wnd of m t e r i a l .  cubic-foot and standad-cord bases 

I n  t r ees  of saw-timbar s i z e  
Stand-sine c lass  A l l  other 

material1 Total 
Sawlog portion Top port ion 

lfillion g Million g Mi- a 
cu.ft.  cords cu.ft. cords -- -- cu.ft. cords cu.ft. cords -- 

I n  saw-timber stands: 

5*m bd.ft' and Over 12.1 186 4.4 68 
per  acre 4.3 66 20.8 320 

1,500 t o  5 r W  W - f t .  21.3 328 8.2 126 
per  acre 14.9 229 W1.4 683 

Total 33.4 5U 12.6 194 19.2 295 65.2 1,003 

I n  ple- t imber stands 8.2 126 2.7 4p 23.6 363 34.5 531 
I n  a l l  other stands 1.9 29 .4 6 8.5 131 10.8 166 

I n  a l l  stands 43.5 669 15.7 242 51.3 789 110.5 1,700 

'1ncludea pole-timber t rees ,  a l s o  t h e  sound volume i n  c u l l  t r ees  and the Umbs of hard- 
mod saw-timber trees. 

These all-inclusive volume measurements a re  made i n  
terms of cubic f e e t - o f  so l id  wood, i - e . ,  excluding bark vol- 
ume. Unfortunately, however, t h i s  cubic-foot-of-solid-wood 
uni t  i s  not the one t h a t  i s  i n  general commercial use. Most 
timber other than saw timber i s  bought and sold i n  the  
"standard cordn unit--a p i l e  of stacked round bol ts  4 fee t  



I n  t rees  of san-timber s i r e  
Species A l l  othar 

material Total 
Sanlog portion Top portion 

w g M - n _  M U  H_ )Illl ion M_ 
cu.ft. cords cu.ft .  cords -- cu.ft. cords cu.it .  -- cords - 

Red and black oaks 13.7 210 4.9 96 9.3 U 3  27.9 429 25.2 
White oak 4.7 72 1.7 26 2.0 31 8.4 129 7.6 
Chestnut oak 7.6 117 3.2 49 12.4 191 23.2 357 21.0 
Yellow-poplar - 5.1 79 1.5 23 4.3 66 10.9 168 9.9 
Hickory 3.3 51 1.3 20 3.5 54 8.1 125 7.3 
Other species 9.1 l40 3.1 48 19.8 304 32.0 492 29.0 

Total 43.5 669 15.7 242 51.3 789 110.5 1,700 100.0 

Table 7 . -S~ec ies  distribution of timber volume i n  a l l  l i v e  t rees  ( 5  inches d.b.h. 

and larger) by kind of Wterial .  cubic-imt and standard cord h s e s  

wide, f+ f e e t  high, and 8 fee t  long. While the over-all 
dimensions of this u n i t  include 128 cubic feet ,  a considera- 
b le  par t  of t h i s  space i s  occupied by bark and by a i r  space 
between the  round sticks.  The actual  wood content of a 
standard cord varies  considerably with the diameter of the 
stacked bol ts ,  t h e i r  re la t ive  straightness,  and the thick- 
ness of bark. The converting fac tors  used by the Forest 
Survey i n  t rans la t ing  cubic f e e t  of so l id  wood in to  standard 
cords with bark a re  65 cubic f ee t  f o r  hardwood and 78 cubic 
f ee t  f o r  softwood. I n  the Monocacy watershed, the softwood 
volume i s  too small t o  jus t i fy  estimates based on sampling 
method. It i s  therefore grouped with "other species." 

The estimated volume i n  a l l  t r ees  5 inches d.b.h. and 
la rger  amounts t o  110.5 mill ion cubic f e e t  o r  1,700,000 
cords ( tab le  6). Of this t o t a l  some 39 percent (43.5 mill iqn 
cubic f ee t  o r  669,000 cords) i s  sawlog material. An addi- 
t i ona l  14 percent (15.7 mill ion cubic f ee t  o r  242,000 cords) 
i s  i n  the  top portions of saw-timber t rees .  The remaining 
47 percent (51.3 mill ion cubic f e e t  o r  789,000 cords) i s  i n  
pole-timber t rees  and i n  sound c u l l  mater ial  not classed a s  
saw timber. 

The average-per-acre volume varies  great ly  by stand- 

Average per-acre volume 

Acres Cubic feet Fords 
Saw-timber stands 
Pole-timber stands 
Sapling and seedling 
and poorly-stocked areas 42,600 



There i s  obviously a a3a jo r  job i n  rebuilding t h e  
growing stock on the  sapling, seedling, and poorly-stocked 
area. Time and protection from f i r e  and grazing a r e  the 
major factors  i n  any such rebuilding program. Planting o r  
d i r ec t  seeding might a l so  be desirable on l imited areas. 

The species d is t r ibut ion  of volume i n  a l l  t r ees  5 in- 
ches d. b. h. and la rger  i s  shown i n  tab le  7. While the  gen- 
e ra l  p a y e r n  here is similar t o  tha t  f o r  saw-timber volume, 
the proportion i n  the more desirable species such as white 

Table $.--fiber volume i n  a l l  l ive  trees (5 inches d.b.h. 

and larger) by tree-diameter class. cubic-foot 

and standard-cord bases 

Percentage dis tribution 

Tree-diameter 
class Volum , Cumulative, 

By class smallest t o  
largest 

Inches M cu.ft. N Cords Percent Percent 

5.0 to  6.9 16,800 15.2 
259 17.6 

15.2 
7.0 to  8.9 19,400 

298 13.7 
32.8 

9.0 to 10.9 15,100 232 46.5 
11.0to12.9 l4,000 215 12.7 59.2 
13.0 to  14.9 l4,600 224 13.2' 72.4 
15.0 to  16.9 9,000 13 8 8.1 80.4 
17.0 t o  18.9 5,700 88 5.2 85.7 
19.0 t o  20.9 5,200 81 4.7 90.4 

21.0 to 22.9 2,300 36 2.0 92.4 
23.0 t o  24.9 2,200 33 2.0 94.4 
25 and larger 6,200 96 5.6 100.0 

Total 110,500 1,700 100.0 -- 

oak and yellow-poplar i s  considerably less .  This, of course, 
means a higher percentage i n  the  l e s s  desirable species such 
as  chestnut oak, hickory, and the minor species. Such 
conditions a re  a mark of fores t  deterioration due t o  repeat- 
ed cut t ing of only the be t te r  timber. Under such practices 
the residual stands acquire an increasing proportion of the 
l e s s  desirable species. 

Of the t o t a l  volume i n  a l l  t rees  5 inches d.b.h. and 
larger ,  some 46.5 percent i s  i n  t rees  l e s s  than 11 inches 
d.b.h. While there i s  considerable u t i l i za t ion  of t rees  
smaller than 11 inches d.b.h. f o r  sawlogs, it would be much 
be t t e r  i f  such timber were l e f t  t o  a t t a i n  be t te r  size.  These 



t rees  a r e  just  reaching the stage where they begin t o  put on 
qual i ty  wood at a rapid rate ,  

C U R R E N T  A N N U A I L  G R O W T H  

ESTIMATING THE GROWTH r a t e  of timber within a large 
area such a s  the Monocacy River watershed--where there a re  
wide variations i n  the amount and qual i ty  of growing stock-- 
presents a number of problems. With no previously establish- 
ed system of measured sample plots  t h a t  can be remeasured, 
the i n i t i a l  Forest Survey must re ly  upon l e s s  d i rec t  methods 
fo r  determining growth. 

The procedure used i s  somewhat complicated, and it 
involves a cer ta in  amount of personal judgment. The f i r s t  
s tep i s  the  extraction of I1increment cores1I from a sample of 
l i v ing  t rees .  An increment core i s  a pencil-size section of 
wood obtained by boring i n t o  the trunk of the t r e e  along one 
of i t s  r a d i i  with a hollow b i t .  Measurements of the annual 
growth rings give an indication of the r a t e  a t  which the 
t r e e  i s  put t ing on wood; these measurements provide the 
basis f o r  estimating the growth t o  be expected i n  the 
future.  Additional calculations a re  made t o  account for  

I wingrmthlf--pole t rees  that  reach saw-timber s ize  and sap- 
l ings t h a t  reach pole-timber s i ze  i n  the  course of a yea*. 
This procedure gives an estimate of the  gross volume of wood 
tha t  i s  being put on by the growing stock. The gross f igure 
i s  then adjusted t o  "net growthf1 by deducting the expectpd 
annual normal mortality--losses from causes such a s  sup- 
pression, windthrow, endemic insects  and t r ee  diseases, 
normal fores t  f i r e s ,  and other s imilar  causes. The f i n a l  
figure i s  the currenteannual net growth, 

.r 
\ The indications a re  tha t  the Monocacy River watershed 

has a current annual net growth i n  sawlog material of about 
U . 6  mill ion board feet .  The t o t a l  net  growth i n  a l l  t rees  
5 inches d.b,h. and larger amounts t o  about 5 million cubic 
f e e t o r 7 7 , 5 3 0 c o r d s .  Thed i s t r ibu t ionof  tha t  growthby 
stand-size class  i s  shown i n  table  9. 

97 - 
The growth r a t e  i n  the heavier saw-thb$ stands 

averages 237 board fee t  per acre per year, and i n  the l ight- 
e r  stands i t  averages 145. For the  saw-timber stands as  a 

1 whole, the average growth rate  i s  166 board fee t  per acre  



' Table 9.--Estimated current annual net m w t h  of timber i n  t h e  

Monocacs River watershed. 1950 

Total net  growth i n  a l l  t r e e s  
Stand-size class Sawlog material  5 inches d.b.h. and l a rge r  

M bd.ft. M cu.ft.  H cu.ft.  ' Cords Percent 

Saw-timber stands: 
More t h n  5,000 I 2,775 460 630 9,690 12.5 bd.ft.  per acre 

1,500 t o  5,000 2 5,885 980 2,160 33,230 42.9 bd.ft. per acre 

Total 8,660 1,440 2,790 42,920 55.4 

Pole-timber stands 2,940 490 1,710 26,310 33.9 

Sapling and seedling 
and poorly stocked ( 3 )  -- 540 8,300 10.7 
areas 

A l l  stands ll,&Q 1,930 5,040 77,530 100.0 

I 
z O f  this, 535,000 board f ee t  i s  ingrowth. 

a Of this, 2,409,000 board f e e t  (W ~ e r c e n t )  i s  ingrowth. 
Too small to ju s t i fy  an estimate. 

pef year. The annual net g r m t h  of sawlog material  i n  the  
stands of pole timber i s  48 board f e e t  per acre per  year. 

The g rmth  r a t e  of a l l  t r ees  5 inches d.b.k. and 
larger  averages 53 cubic f ee t  o r  0.8 cord per acre per year 
i n  the saw-timber stands; 28 cubic f ee t  or  0.4 cord i n  the  
pole-timber stands; and 13 cubic f e e t  o r  0.2 cord i n  the 
sapling, seedling, and poorly stocked areas. 

The timber-quality analysis presented above indicates  
tha t  about half the volume of samlog material i s  of F-3 
grade o r  poorer. It i s  probable tha t  a corresponding propor- 
t i on  of the current net  growth i s  of l i k e  quality.  I n  the  
pole-timber and other stands the percentage of saw-timber 
growth i n  the poorest grades i s  even greater, because so 
many of the larger t rees  i n  such stands a r e  low-quality in- 
dividuals l e f t  i n  past  cu t t ing  operations. 



C O M M O D I T Y  D R A I N  0 N T H E  I 

F O R E S T  G R O W ' I N G  S T O C K  
' I 
1 , I 1  

SSES IN THE FOREST growing stock due t o  normalmor- 
t a l i t v  have alreadv been taken in to  account i n  a r r iv ing  a t  
the e h m a t e  of nA growth. The other element of drain-is, 
of course, the harvest of timber products. 

An estimate of t h i s  drain ( tab le  10) was made through 1 111 
canvassinn the wood-using plants t h a t  draw raw material from 
the watershed. T h i s  $&ided infomation on the drain of 
sawlogs , veneer logs, and cooperage bolts.  Pulpwood and 
feltwood buyers supplied data on the approximate cut f o r  
these two products. The harvest of fuel  wood and fence posts 

Table 10.--Estimated harvest of primary timber products and 

consequent drain on the fores t   rowi in^ stock, 1949 

Timber product class Harvest i n  standard Consequent drain on the 
units  of measure fo re s t  groming stock 

Unit 
)r 

Quantity M cu.ft.  Percent 

I l l  I 
a Sanlogs, veneer logs 

i 
+r and cooperage bolts  M bd.ft. - 5,854 975 38.0 

9 
: 

Pulpwood and feltwood Cords 1,000 78 3.0 
Fuelnood Cords 17,000 1,100 42.9 

1 ~ 1 1  I 
Posts , 20 

1 1  1 Pieces 19,000 .8 ) 11 , 
Logging waste -- -- 390 15.3 

1 :  I I 
Total commodity drain -- 2,563 100.0 

I I 
I / !  

was estimated on the  basis of a sampling survey of the  con- 
sumption of these two comodities.  Since neither one i s  
hauled long distances, the sampling was done wholly within 
t h e  watershed. A fur ther  sampling survey of logging opera- 
t ions  provided data f o r  an estimate of the growing stock 
volume t h a t  is  l e f t  i n  the woods a s  logging waste. p -  

The estimated proportion of the t o t a l  commodity drain 
t h a t  comes fromsawfog material  is  indicated i n  tab le  11. I... While t h i s  estimate i s  subject t o  a considerable margin of 



error, it seems quite c lear that the timber harvest from saw- 
log material i n  1949 ntas somewhat under the net board-foot 
growth i n  saw-timber stands. 

Table 11.--Estimated ~ r w o r t i o n  of t o t a l  c d t g :  

drain from sawlog material 
J 

Item Cut from sawlog material 

. . Percent M bd.ft .  M cu . f t .  

~ a w i o ~ s ,  veneer logs 
and coopera@ .bolts 100 5,851r 9.75 

Pulpwood and feltwood 10 ' 50  . 8 

Fuelwood 20 1,700 220 

Posts 5 '6 1 

Log&ng waste 10 l23& 39 

Total -- 7,m 1,2b3 

'Converted on the basis of  1 cubic foot mund wood 
equals 6 board fee t .  



Current Draih a s  
Kind of material  annual drain surplus percent of 

growth growth 

M bd.ft. M bd.ft .  M bd.ft.  Percent 

Sawlog material 
i n  saw-timber stands 8,660 ' 7 , ~  816 91 

Total sawlog material  11,600 7,8U 3,756 68 

Mcu.ft.  MCU-f t .  Mcu.ft.  Percent 

Materiaf of a l l  kinds 5,040 2,563 2,477 51 

- 

I 

1 
1 l 

I 

i 
R E ~ L A T ' I O N S H  I P I 

0 F G R O W T H  T 0 D R A ' I  N  

~ 1 1  
I 

UNLIKE THE CONDITION so often found i n  fores ts  of the 
eastern United States ,  the  Monocacy River watershed has a 
probable small surplus of growth over drain even i n  the saw- 
timber stands, and a f a i r l y  substant ial  surplus of t o t a l  
saw-timber growth over saw-timber drain ( table  12). The over 

I 

Table 12.--Relationships of current net mowth t o  commoditx 

drain. 1949 

I I 

C I 

'A minor pa r t  of t h i s  drain may have come from saw-timber t r ee s  i n  
pole-timber and other s tands . B 

a l l  r a t i o  of net growth i n  a l l  t r ees  5 inches d.b.h. and 
la rger  t o  t o t a l  commodity drain i s  even more favorable. , 

With these margins of  growth over drain, especially 
i n  the young timber, i t  should be possible t o  rebuild the 
growing stock and, a t  the same time, grea t ly  improve the 
qual i ty  of the stands. I n  t h i s  respect t he  Monocacy River , 
watershed of fers  a good opportunity--better than many other 
l o c a l i t i e s  can offer--for the improvement of fores t  manage- 
ment. 

I i 
I I 

I l 1  ; 
C 

k?' 

17 
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A GENERAL SWHARY of the main f ac t s  a t  this point 
' w i l l  help t o  draw t h e  picture in to  focus: 

@ Land a&a of the  watershed: 620,886 acres o r  970 square 
miles. 

@ Present forest  area: 167,600 acres o r  27 percent of t o t a l  
land-- 

Commercial fores t  area: 156,000 acres .  
Reserved fores t  area : U,bOO acres. 

@ Forest-land area by dominant forest types: Red oak-black 
oak, 70 percent; chestnut oak, 13 percent; white oak, 12 
percent; yellow-poplar, 2 percent; pine-oak, 3 percent. 

@ Forest-land grea by stand-size class: Saw-timber stands 
qf more than 5,000 board feet  per acre, 8 percent; saw- 
timber stands of 1,500 t o  5,000 board f e e t  per acre, 26 
percent ; pole-timber stands, 39 percent; sapling-seedling 
and poorly stocked stands, 27 percent. 

@ ~ommercial forest-land ownership: Private farm woodland, 
50 percent; other  private,  32 percent; t o t a l  private,  82 
percent; s ta te ,  12 percent; county and municipal, 6 per- 
cent; t o t a l  public 18 percent. 

@ Saw-timber volwne: I n  stands of more than 5,000 board 
feet  per acre, 62 million board feet ;  i n  stands of 1,500 
t o  5,000 board fee t  per acre, 103 million board fee t ;  i n  
stands of pole timber and i n  other stands, 48 million 
board feet;  i n  stands of a l l  sizes, 213 million board 
feet. 

Saw-timber volume by tree-diameter class: Under 15 inches 
a t  breast height, 43 percent; between 15 and 21 inches 
ddb.h., 35 percent; over 21inches,  22 percent. 

@ Saw-timber v ~ l m e  (hardwood) by log grade: F-1, 12 per- 
cent; F-2, 35 percent; F-3, 35 percent; Structural ,  
18 percent. 

@ Timber volume i n  a l l  l i v e  t rees  5 inches d.b.h. and 
larger: Sawlog ; material, 43.5 million cubic f ee t  or  
669,000 cords; top sections% of saw-timber "trees, - 15.7 
million cubic f e e t  o r  242,000 cords; pole-th.nber t rees ,  
51.3 million cubic fee t  or  789,000 cords; t o t a l  volume, - 
110.5 milllon cubic f e e t  o r  1,700,000 conds. 



8 Relationship of d ra in  t o  growth i n  terms of percentage: 
Drain of sawlog mate r ia l  from saw-timber stands, 92 per- 
c e n t  of current  ne t  growth; of sawlog mate r ia l  from t o t a l  
saw-timber growth, 69 percent; of a l l  kinds of mate r ia l  
from t o t a l  growth i n  a l l  t r e e s  5 inches d.b.h. and larger, 
5 1  percent. 

T I M B E R - B A S E D  . I N D U S T R ' I E , S  

A N D I N C O M E  

7 percent; o ther  species, 29 percent. ill I 

I stands; 11.6 mi l l ion  board feh t ;  t o t a l  growth i n  a l l  
t r e e s  5 inches d.b.h. and l a rge r ,  5,040 M cubic f e e t  o r  

I ' 
.Il / I  

77,530 cords. Avera.ge growth r a t e s  per  ac re  pe r  year: 

I 
Saw-timber i n  saw-timber stands,  166 board f ee t ;  a l l  
t r e e s  5 inches d.b.h. and larger i n  saw-timber stands, 53 l , l : i I  

cubic f ee t  o r  0.8 cord; i n  pole-timber stands, 28 cubic 
f e e t  o r  0.4 cord; i n  a l l  o the r  stands,  13 cubic f e e t  o r  
0.2 cord. 

Comodity d ra in  1949: From sawlog mater ia l ,  7,988 M board 
f ee t  ; from a l l  kinds of mater ia l ,  2,563 M cubic f e e t  o r  i '11 I 

I 
I 

8 Species d i s t r i bu t i on  of volume i n  a l l  l i v e  t rees :  Red 
and black oaks, 25 percent; white oak, 8 percent; chest- 
nut oak, 21 percent ; yellow-poplar, 10  percent ; hickory, 

8 Current annual net  growth: Sawlog mater ia l  i n  saw-timber 
stands. 8.7 mi l l ion  board feet; sawlog mater ia l  i n  a l l  

39,400 cords. 

The major i ty  cu t  much l e s s  than t h i s  because t h e  
averane production f o r  the  whole n o u p  was only 9,700 board 

THE FIELD SURVEY of timber-processing p lan t s  showed I l  

t h a t  66 sawmills drew a l l  o r  t h e  major p a r t  o f ,  t h e i r  l o g  
supply from t h e  Monocacy River watershed i n  1949 ( table  

1 I 

Of t h i s  t o t a l ,  40 mills were small part-time operations t h a t  
% 

cu t  l e s s  than 50,000 board f e e t  per year. 

I 
1 
I 1  i 

- - 
f e e b l a b o u t  2 o r  3 days9 output f o r  a very s m a l l  m i l l .  The i 

lumber sawed by t h i s  group amounted t o  only 7 percent of t h e  
t o t a l  cut .  Another 9 percent of t h e  lumber output, was  sawed 

1 
j j 

by 7 mills t h a t  had an  average production of 70,000 board 
f ee t .  Most of t he  mi l l s  i n  this second clash were also I ' I 
part-time operations. The bulk of t h e  lumber (84 percent)  1 1  
was cu t  by 12 mills t h a t  averaged 142,000 board f e e t  and 7 1 1  ! 

l a r g e r  mills t h a t  averaged &!+5,OOO board feet .  I I , I  



Table 13.--Lumber production of sawmills drawing a l l  o r  a major 

p a r t  of t h e i r  log  supply from the  Monocacy River 

watershed, 1949.' 

Production c l a s s  
( i n  M bd. ft . per  year)  Mills Lumber cu t  Dis t r ibu t ion  

Number M bd.ft. M bd.ft. Percent 

~ e s s  t@a150 40 386 9.7 7 
50 t o  99 7 lr89 70.0 9 
100 t o  249 12 1,706 W . 0  30 
250 ond more 7 3,113 445.0 54 

Total 66 5,694 -- 100 

'A minor par t  of t h i s  p a r t  of t h i s  production was frcan logs obtained 
outside t h e  watershed. This i s  of f se t ,  however, by another small quan t i ty  of 
lumber samed a t  more d i s t a n t  mills t h a t  drew only a small p a r t  of  t h e i r  l o g  
supply from t h e  watershed. 

It i s  probably for tunate  t h a t  so  l a rge  a proportion 
of the  sawlogs from t h e  watershed a r e  processed by t he  
l a r g e r  mi l l s .  These mills a r e  more l i k e l y  t o  be i n t e r e s t ed  
i n  sustaining t h e  supply of raw mater ia l  and i n  t h e  c u t t i n g  
prackices t h a t  w i l l  make t h a t  possible,  Then too, they  pro- 
vide a more s t ab l e  market ou t l e t  f o r  t h e  timber growers and 
a s t ab l e  source of income f o r  t h e  dependent communities. 

I n  addi t ion t o  t h e  saoranills, the re  i s  one veneer 
p lan t  located i n  t h e  watershed. This plant  obta ins  sbme logs  
from the  watershed but,  because of sca rc i ty  of su i t ab l e  ma- 
t e r i a l ,  i s  forced t o  go f a r  outside t o  supply i t s  needs.. The 
watershed i s  w i t h i n  t h e  buying range of several -  o ther  veneer 
plants ;  Hence, markets a r e  avai lable  f o r  any add i t iona l  
quant i ty  produced. 

A tight-cooperage p lan t  i s  located on t he  edge of t he  
watershed. It nowreceives acons iderab le  p o r t i o n o f i t s  
white oak from t h e  area. Su i tab le  white oak i s  not p len t i fu l .  

Although no pulp, wood f e l t ,  o r  excels ior  p lan t s  a r e  
located within t h e  a rea ,  1,000 cords of pulpwood, feltwood, 
and excelsior wood were cut  i n  1949. Production was unusual- 
l y  low t h a t  year. The normal year ly  production i s  probably 
c lose  t o  2,000 cords, according t o  buyers of such products? 
Pine species a r e  preferred f o r  these  products. However, ap- 
proximately 85 percent o f t h o s e  products obtained from the  
watershed i n  1949 were of hardwood species. Any increase  i n  



the amount of pine made available through planting would 
, f ind ready markets a s  pulpwood, feltwood, excelsior-wood, o r  

sawlogs . 
7 

A rough estimate of the stumpage value of the 1949 
timber harvest i n  the Monocacy River watershed can be made 

, by applying average stumpage values: 

8 Pulpwood and feltwood: 
1,000 cords a t  average $3 per' cord . . . . . . . . . 3,000 

17,000 cords a t  average 50 cents per cord . . . . 8,500 

8 Posts: 
19,000 pieces a t  average 3 cents per post .... 570 

Total stumpage value $129,150 

Thus it appears tha t  timberland owners got about 

0 Pulpwood and feltwood: 1,000 cords a t  average 
$12 per  cord, deducting $3 f o r  stumpage 9,000 

- - 

0 Sawlogs, veneer logs, cooperage bolts:  
5,854 M a t  average $20 per M . . . . . . . . . . . . . . . . . $117,080 

8 Fuel wood: 

$130,000 f o r  standing timber. The logging, transportation, 
and processing of tha t  timber added fur ther  value roughly 
estimated a s  follows: 

Lumber: 5 691, M bd. f t .  a t  average $75 per  M, 
deducting $20 for  stumpage $313 J70 

0 Veneer and cooperage: 160 M bd.ft. a t  average 
$100 per M, deducting $20 f o r  stumpage 12,800 

0 Posts: 19,000 pieces a t  average 30 cents 
per post, deducting 3 cents fo r  stumpage 5,130 

this sum would provide l ivelihood f o r  about 26Q5'families. 
This i s  apparently about the  extent t o  which the fores ts  - now 
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0 Fuelwood: 17,000 cords a t  average $12 per 
cord, deducting 50 cents f o r  stumpage 195,500 

Total a l l  products $535,600 

The t o t a l  values real ized from the timber harvest 
probably amounted t o  about $664,750. A t  $2,500_ -per year 

contribute t o  the  present economy of the  watershed. There 
i s  some additional income from recreation but it i s  d i f -  
f i c u l t  t o  estimate how much. 



Forest land on farms now contributes a very small 
p a r t  of t o t a l  cash farm income, Data f o r  t h e  watershed by 
ik se l f  a r e  not avai lable ,  but those f o r  t h e  three  counties 
of Frederick, Carrol l ,  and Adams a r e  doubtless indicat ive .  
The Census of Agriculture shows t h a t  fo r  these  th ree  coun- 
t i e s  as a whole, t he  l9& cash income from the  s a l e  of farm 
fo re s t  products represented about 0.4 percent of t he  t o t a l  
cash incime from s a l e  of farm products. 

Actually, about 6 percent 'of the  farms report ing 
woodland acreage reported sa les  of f o r e s t  products. The 
average rece ip t  p e r  farm f o r  those making such sa l e s  was 
$300. On t h e  assumption t h a t  the  3-county averages a r e  
about t he  same a s  those within the watershed, s a l e s  of for- 

\ e s t  products from the  fanu woodlands of t he  watershed must 
have amounted t o  about $68,000-an over-all  average of 
86 cents  per acre. I n  northern New England, where farmers 
harvest much of t h e i r  own woodland products and s e l l  a t  
roadside o r  de l i ve r  t o  the  m i l l ,  county-wide annual returns 
ofb  $2 t o  $3 pe r  farm woodland ac re  a r e  not uncommon.6 

The fanners of t h e  Monocacy River watershed could 
sups tan t ia l ly  increase  the  cash re turns  from t h e i r  f o r e s t  
land by harvesting more of the  products themselves and sell- 
ing t he  products a t  t h e  roadside ins tead of on t he  stump. 
Fanners who thus do t h e i r  own cut t ing  a r e  more ap t  t o  t r e a t  
t h e i r  fo res t s  with t he  same kind of i n t e l l i gence  t h a t  they 
bestow on t h e i r  crop lahds, t h e i r  pastures,  and t h e i r  
livestock. 

B , E  T T E  R F O R E S T  M A ~ ' N  A  G E- M E N  T  

F O R  W A T E R  A  S W E IL IL , 

A S T : I  M B E R  

MEASURES NEED TO BE taken t o  improve the  fo re s t  lands 
i n  the  Monocacy River watershed. Such improvement w i l l  
serve a dual purpose: i t  w i l l  conserve t he  water resource 

6 ~ ~ ~ ~ I ~ .  JAMES C . .  BANKS. WAYNE G. AND DOVERSPIKE. GEORGE E .  PRELIM: 
INARY SURVEY OF THE MARKETING OF FARM WOODLAND PRODUCTS I N  THE NORTHERN 
NEW ENGLAND STATES. NORTHEAST. FOREST EXPT. STA. PAPER 25 .  28 P P . ,  I LLUS . 
UPPER DARBY. PA. 1949. 



by regulating streamflow (with l e s s  erosion and s i l t a t ion ) ,  
and it w i l l ,  a t  the same time, increase the quantity and 
qual i ty  of timber products. 

A s  suggested i n  the Foreword of t h i s  report, the 
major e f fo r t s  should be made on four main fronts: Fire  pro- 
tection, fo res t  management, forest  planting, and elimination 
of grazing from farm forests.  

F i r e  P r o t e c t i o n  

The last big f i r e  tha t  swept the Catoctin H i l l s  
occurred about a generation ago. Meanwhile, an e f f i c i en t  
fire-protection system has been developed. It i s ,  however, 
d i f f i c u l t  t o  maintain the necessary vigilance as  t h e  goes 
on and more and more people forget the l a s t  great disaster.  
Complacency about f i r e  i s  a creeping ailment tha t  must be 
combatted, not alone by the public agencies who have the 
responsibi l i ty  f o r  protection, but a l so  through continuous 
strong support on the par t  of loca l  organizations such a s  
the Monocacy River Watershed Council and the various organi- 
zations tha t  a r e  represented i n  it. 

There i s  a continuous job t o  be done i n  education f o r  
fo res t  f i r e  prevention. Then too, there i s  the  need f o r  
being prepared f o r  the unusual season of extreme hazard tha t  
may come only once i n  a l ifetime. The great  fores t  f Q e  
tha t  swept southwestern Maine i n  October 1947 simply over- 
powered a control organization tha t  has been f o r  many years 
suf f ic ien t  t o  meet the need. 

I 

One great f i r e  can undo a Ufetime of constructive 
work on watershed improvement. Adequate plans t o  recognize 
and deal  with such emergencies quickly a r e  v i t a l l y  impor- 
tan t .  Although the protection record i n  the bnocacy River 
watershed i s  excellent, loca l  people and organizations 
should not r e s t  on t h e i r  oars and assume t h a t  the  S ta te  
f i re-control  organization can or  should do the  whole job of 
preventing f i r e .  

The ef fec ts  of f i r e  on fo res t  growth and on the 
water-absorbing properties of fores t  s o i l s  a re  too well  
known t o  require discussion here. %- - 

I 

F o r e s t  M a n a g e m e n t  

Well-stocked fores t  lands a r e  important fo r  watershed 
purposes a s  well as  f o r  producing timber. The permeable, 



humus-covered s o i l s  t ha t  well-stocked fo res t s  develop are 
essent ia l  f o r  good water management. Restoring fores t  lands 
t o  well-stocked condition i s  chief ly a matter f o r  fo res t  
management. 

Both Maryland and Pennsylvania now provide f r e e  as- 
sistance to.  owners of small woodlands who request help i n  
managing -Weir timber. This service, provided by technical- 
l y  t ra ined foresters  under supervision of the  s t a t e  forest-  
ers, normally consists of a preliminary examination of the 
fores t  property, done so the owner may be advised whether he 
has any merchantable timber. I f  he has such timber tha t  
should be taken out of the stand--either a s  a harvest o r  as  
an improvement cutting--the forester  w i l l  mark such t r ees  
and estimate t h e i r  volume and current market valueb He w i l l  
a l so  suggest some of the  market poss ib i l i t i e s  tha t  the owner 
can explore, and recommend a form of wri t ten sa l e  contract. 

The fores te r  can a lso  make recommendations about how 
the310gging should be done, giving special  a t ten t ion  t o  the 
location of skid t r a i l s  and roads i n  order t o  prevent ero- 
sion and gullying. He may even check t o  see tha t  t he  job is 
beieg done properly. Although t h i s  program has been i n  
operation f o r  a number of years, only a par t  of the small- 
woodland owners have taken advantage of it. Much more could 
be done by various c iv ic  organizations t o  support and 
promote it. 

Another avenue t o  be t te r  forest  practices l i e s  i n  the 
establishment of a fores t  cooperative, i n  which the timber 
owners themselves organize t o  provide t h e i r  own fores te r  and 
t h e i r  own market out le t  f o r  timber products. A number of 
these cooperatives have been s e t  up i n  other  loca l i t i e s .  
Some have been successful and others have fai led.  Experience 
seems t o  indicate tha t  a cooperative organized t o  give com- 
p le te  service--f rom woodland mnagement through timber har- 
vesting and processing and marketing of lumber and other 
finished products--has the best chances t o  succeed. It a lso  
has a be t te r  opportunity to  get fo r  thqmembers the f u l l  
f inancial  return, froan t h e i r  timber. likkwise elizhihates 
the troublesome conf l ic t  of in t e re s t s  between the timberland 
owner who wants t o  preserve and improve the productivity of 
h i s  fores t  land, and the  sawmill operator who wants t o  cut 
a l l  of t ha t  timber and only tha t  timber tha t  w i l l  return a 
p ro f i t  t o  him. The experience o f t h e  l a rges t andmos t  suc- 



cessful  fores t  cooperative i n  the United S ta t e s  has recently 
been summarf zed i n  a Department of Agriculture b ~ l l e t i n . ~  

The poss ib i l i ty  of organizing a fores t  cooperative i n  
the Monocacy River watershed i s  cer ta in ly  worth considera- 
t ion. The present timber cut i s  unusually favorable i n  
re la t ion  t o  growth. There i s  a large volume of low-quality 
saw timber t h a t  should be harvested a s  soon a s  possible i n  
the in t e res t s  of stand improvement. A modern, cooperatively 
owned processing plant could mwe much of this material  i n  
periods when the  market w i l l  absorb it. Handling the prod- 
ucts of many timber owners, it would be i n  a stronger bar- 
gaining posit ion than any single owner o r  independent saw- 
m i l l  operator can be. Such a cooperative could develop new 
out le t s  f o r  improvement cuttzngs and thinnings. Chipped o r  
shredded wood f o r  c a t t l e  bedding and f o r  a s o i l  mulch i s  one 
poss ib i l i t y  tha t  should be explored. 

Much of the data needed f o r  determining the feas ib i l -  
i t y  of a fores t  cooperative i s  now a t  hand. The present re- 
port  gives information on timber volume, quality, r a t e  of 
growth and drain, timberland ownership, and exis t ing timber- 
based industr ies .  Many of the woodland owners of the 
Monocacy River watershed are  actjive i n  other cooperatives. 
This form of business enterprise i s  not new t o  them. They 
know i t s  advantages and have seen it operating successfully. 
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Supplementing and reinforcing these approaches t o  the 
job of ge t t ing  be t t e r  forest  management i s  another important 
s tep that has been taken by the  S ta t e  of Maryland. The 
Forest Conservancy Dis t r ic t  Act, now being put in to  effect; 
requires tha t  timber operators meet cer ta in  minimum atand- 
ards i n  a l l  t h e i r  cutting operations. These cut t ing pract ice . 
regulations a r e  designed t o  assure tha t  fo res t  land sha l l  be 
kept i n  a reasonably good condition f o r  stand regeneration. 
It should put a stop to  the widespread clear-cut t ing tha t  
has been so prevalent i n  the past,  and a lso  put some re- 
s t r a i n t  on the  cut t ing of premature timber. 

This i s  of v i t a l  importance i n  the Mon6cacy River 
watershed, where 39 percent of the  fores t  land i s  i n  pole- 
timber stands-- just  reaching the  stage when they begin t o  

r 
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put on t he  most rapid  growth of q u a l i t y  wood. S t a t e  regula- 
t i o n  of timber-cutting prac t ices  applies,  however, only i n  
t heMary l andpa r t  of thewatershed.  Pennsy lvan i ahasno t  
taken such action.  

Considering fu r the r  t h e  physical measures--in addi- 
t i o n  t o  b e t t e r  harvest  cu t t i ng  methods--that should be taken 
t o  rebui ld  the  timber resource, t h e  most important i s  stand- 
improvenrknt work. This means g e t t i n g  r i d  of t h e  nonmerchant- 
able  components of the  stand--old and decadent "wolf treesl1 
t h a t  have been l e f t  i n  e a r l i e r  cut t ings ,  young t r e e s  of poor 
form t h a t  w i l l  not grow i n t o  merchantable timber, thinnings 
t h a t  should be made t o  speed up t h e  growth of crop t r e e s ,  
weed species  t h a t  should be removed t o  give room f o r , t h e  

s 
more desi rable  species. Some of t h i s  mater ia l  can be cu t  
and used f o r  fuelwood, round timbers f o r  the  farm, and even 
f o r  pulpwood and feltwood, Some of it can be eliminated 
simply by k i l l i n g  t h e  t r e e s  e i t h e r  by l1girdlingl1 o r  by t h e  
use of t r e e  poisons such as ammonium sulfamate. 

, 
Another l i n e  of effort--one t h a t  has a d i r e c t  re la-  

t ionsh ip  t o  t he  reduction of sediment i n  streams--involves 
logging roads and trails. It i s  very important that these  
bealocated properly, t o  avoid unnecessary damage t o  t h e  
res idua l  stand o r  unnecessary disturbance of t h e  fo r e s t  
s o i l .  Roads o r  s k i d t r a i l s  r unn ings t r a igh t  upanddown 
slopes a r e  almost sure t o  r e s u l t  i n  g u l l i e s  wi thin  a sho r t  
time. Even when properly located,  the re  i s  need f o r  a f t e r -  
logging ca re  of skid  t r a i l s  and roads. The spec i f i c  t r e a t -  
ment va r i e s  according t o  s o i l ,  slope, and other  conditions. 

. I n  some instances,  the  seeding of grasses o r  t he  p lan t ing  of 
t r e e s  on t h e  exposed s o i l  i s  needed. I n  other  cases, mulch- 
i ng  with straw may be desirable.  Disposal of water from 
road drainage di tches  and culver ts  i s  almost always 
important. 

One example of the  care t h a t  should be exercised on 
some of the  c r i t i c a l  watersheds is found on t he  municipal 
watershed land owned by t h e  Ci ty  of Frederick. The Ci ty  has 
entered i n t o  cooperative arrangements with t h e  Maryland 
Department of S t a t e  Forests  and Parks t o  provide t he  plan- 
ning and d i rec t ion  of logging operations t h a t  w i l l  safeguard 
watershed values. 

Porest P l a n t i n g  

The m j o r  p a r t  of t h e  watershed sedimentation problem 
stems d i r e c t l y  from poor land use. Studies made by t h e  S o i l  
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Conservation Service i n  the Maryland par t  of the watershed 
indicate tha t  there i s  a considerable acreage of land now i n  
cul t ivat ion o r  pasture tha t  should be returned t o  forest  
land. There i s  a l so  a considerable acreage of poorly stocked 
woodland tha t  needs reinforcement planting. The conditions 
i n  the Maryland pa r t  of the watershed a r e  probably somewhat 
be t t e r  than i n  the  Pennsylvania part--because of the gener- 
a l l y  steeper t e r r a i n  i n  the Pennsylvania par t .  

On the basis of t h i s  assumption, the t o t a l  acreage 
that should be planted amounts t o  about 25,000 acres: 18,000 
i n  pasture or  cul t ivat ion t h a t  should go in to  woodland and 
7,000 i n  poorly stocked fores t  t h a t  needs reinforcement 
planting. The planting of t h i s  area would cer ta in ly  make a 
s u b s t d i a l  contribution to  the reduction of s i l t - load i n  
the streams. It would transform what i s  now a social  and 
economic l i a b i l i t y  into an a s se t ,  

The loca l  Forest Conservancy Dis t r i c t  Boards a re  
aware of t h i s  need and have begun planning t o  meet it. The 
Frederick County Forestry Board, fo r  example, has s e t  a goal 
of 1 mil l ion t r ees  t o  be planted i n  1951. The Maryland 
Department of S ta te  Forests and Parks i s  now providing 
plant ing stock f ree  of charge for  watershed planting. The 
So i l  Conservation Dis t r ic t s  a l so  provide f ree  planting stock 
t o  farmers who have signed up a s  cooperators. 
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Unfortunately, nei$her of these agencies now has suf- 
f i c i e n t  planting stock available to  f u l l y  meet these nee@s. 
I n  order t o  get the  job done within 10 years, it would be 
necessary t o  plant about 2,500 acres annually. T h i s  would 
require about 2 million t rees  per year and 7,500 man-days of 
labor. The planting program i s  important because of the 
large area of poorly stocked land which, because of s o i l  
charac ter i s t ics  and slope, i s  not providing proper i n f i l t r a -  

' t i o n  of r a i n f a l l  and snow melt. 

E l i m i n a t i o n  Of G r a z i n g  

  not her' condition tha t  needs a t ten t ion  i s  the contin- 
ued grazing of fores t  land on farms by livestock. T h i s  
p rac t ice  i s  not only injurious t o  the hardwood spedlings 
that a r e  eaten off  by c a t t l e  and other animals; i txa lso  im- 
pa i r s  the  watershed efficiency of fores t  land. 

Trampling not only destroys reproduction but a l so  
compacts the s o i l ,  destroying the spongy l i t t e r  and humus 
t h a t  normally absorbs and holds large quant i t ies  of moisture 



where it f a l l s .  Rapid runoff develops, which, when concen- 
t ra ted,  causes gu l l i e s  and erosion. Failure t o  get  water 
in to  the  ground a lso  means lower water tables ,  which a re  re- 
f lected i n  springs and wells drying up and decreased stream- 
flow during dry periods. Exposure t o  the ground and destruc- 
t i o n  of the l i t t e r  of dead leaves and twigs a l so  exposes the  
s o i l  t o  sq l id  freezing i n  the winter. Land i n  such a condi- 
t ion  1114 not absorb the water f r o m  melting snow. Runoff i s  
therby increased during periods of excessive prec ip i ta t ion  
i n  winter and spring. Such conditions contribute t o  floods. 

The 1945 Census of Agriculture shows t h a t  14,000 
acres (18 percent) of the farm fores t  land i n  the  Monocacy 
River watershed a r e  s t i l l  being grazed. The program of wood- 

< land improvement should cer tainly seek t o  eliminate the  
grazing of woodlands. On most farms, the fencing of the  
woodlot and the  improvement of the open pasture land i s  a l l  
tha t  i s  necessary. Where this w i l l  not suffice,  it i s  f a r  
be t t e r  t o  c lear  a pa r t  of the  woodlot, seed t h a t  t o  pasture, 
an0 fence the balance. I f  it i s  necessary t o  provide shade 
for  stock, a small portion of woodland can be fenced in to  
the pasture or, b e t t e r  s t i l l ,  shade t rees  can be planted i n  
the pastures. These measures, when properly applied, w i l l  
prlduce good pasture and good woodlot i n  place of i n f e r i o r  
pasture and in fe r io r  woodlot. 

The various measures recommended here a r e  the  main 
elements i n  a forest-land program f o r  retarding runoff and 
preventing erosion. They a r e  also measures f o r  increasing 
the timber y ie ld  from forest  land. 

Such a program i s  p a r t i a l l y  i n  operation i n  the .  high- 
e r  drainages of t h e  Potomac River basin. However, the  
Monocacy River watershed was not included i n  the Department 
of Agriculture's Flood Control surveys tha t  preceded the  
establishment of the exis t ing Potomac basin program. 
Congress has recently authorized a -  review of the watershed- 
management problems of the en t i r e  ~btomac River basin. When 
this has been done a more detai led program of remedial meas- 
ures dealing spec i f ica l ly  with s i l t a t i o n  and other water 
problems can be formulated. 



Meanwhile, enough i s  already known t o  make a substan- 
t i a l  beginning on such a program. The problem of rebuilding 
and maintaining t h e  fo r e s t  resource f o r  i t s  many products 
and services can be solved only through cooperation of in- 
dividual  landowners with agencies l i k e  t h e  Monocacy River 
Watershed Council, the  Forest Conservancy D i s t r i c t  Boards, 
t he  S o i l  Conservation D i s t r i c t s ,  and o ther  s t a t e  and Federal 
agencies t h a t  can give ass is tance.  
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