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quantitative, ~rldol? take plaoe in'the sdil and . plant , 
r - 

1. - . -  A ' ; .  . - -.. . * 5 -.* -.: * 

during t h t  ~ i m e  but also at: the b~tablishmsnf o f  a . . # .  . 
1 '. - .:. . , 

oon~elat ion between 6011 suaceesion d. p~adt sudaeseion.' 
r L " 

The data eeeureb ~ i 4 ¶ . , ~ 8 l s 9  i'umlraiB %nferm%bow, ss t o  the 
* a  .- ' .4 
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rate o i  t h t  cA be aIpectira of the t& s y e o ~ s a k  
' - +  . 

on tb various &#II typqa s t u a i e ~ .  
f 2 . .. * . 

prior to G70, ' t h ~ .  part or - .  udhigan r i e  ocyerbd + - .  
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? :: f:.. .! - . I ' .  

with fine stands ot . .  virgin timber. The Heavier upland 
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- , *  

aoils.were\ farested largely with the northorn hardwood 
5 1 _. . . i 

'i 
species) sugar maple [ ~ c e r  saccharun), beech (Fag~8 I . . * 
grandifolla), yellow biroh (Botula iutoa),  b a ~ w o o d  , ,. 

,- . 3 . -  " . ,  - J I r ,- , . - .  - i , - 
* ., (~llia amerioana), iind hemloak ( ~ s u g a  ca&den+*~)::$ 

A * - . . 

with' scattmed ~hlte pine { ~ i h u a  strobus) .. Thq 'Lor8 . t.. - , 
. , .  

.I 'r - - r .  b .  

' sandy upland 801 s sqpported excellent stands of..w.hlte .; 
F b  . . -2-. 4 , t % '  I / '  ' 

bin?.*. , !I . and red pine  inus us resinosa), rhllb the wetter and pore '.; 
J . ,  "; f: 

-. % , .i L ~ 

poorly drained lowland s o i l s  ,were oovereb with pens? ,? ~ 

' . I .  . - -  - . * $  - 
forest6 composoa largely ,- of. vhite oedar (~huja ,oooldentallu), ,.' 

blscllc spruce (Floea mariana), balsam f l r  (bbies balsahea); 
. y .  I 

snb larch (Urix larioina) . The better drained , , .  lo~lap(li~'~' &-. ., 
' .l " 

s o i l s  supported stands of the 60 &.led s ~ a m p  hardwbobs,'ih 
7 ,  

elm (Ulmue americana), bliick ash (Frszinu. a m e r i c k ) ,  - ;  ' 1 , . 11, ' 

red, ~ e g l e  (bcer rub-), and b& of g i l f ~ ~  . (Fapuly  -, , 
I 
e 

balsamif - .  era), Logging and repeated , f i r e s  have resulted -.. i 
. 

, ,  
in the destruotion of alniost all of this original . ~OZ~S$ ~ : - .  -, - - ,. I* 

and left the land in the conaition in wEich . . .re ,?-+ no? f i n d i t .  . 
- . - 

4 
The srezngy and boggy ,areas hive not suffered so greatly f y a  

\ - .  . F - 3, . - 

f ire  as .$he upland-areae and consequently contain stands 
' 

- .  .. - .* --.- - . -. . . 
much like those originally present. lbcept ror a taw ' : . 

. - r C -. 
I 

I 
relatively rare exoeptlons, the  sandy upland s o i l 8  are 

* 

oovered w i t h  rscrubby stands of variable oomposltlon but 

&de up lareely of $uoh speoies  as large' tooth-aspen ~Poyulue 

grandidentata), quaking aspen (Populua tremuloi8es ), jack 
I 

". 
pine (~inue bankslam ), rhlte bf r o h  (Betula papyrifera), 

! 

red maple (ficer jrubrun), red oak (Qperous borealis  marim), 
I 

and fire cherry (Prunus ~ennsylvanica) . The heavier upland 
s - 1 .  . I ! 



=. * 9,. . . 
' .  

k- 
7 ,  r 

';oils hara lttils or no p i p i  0 r ' o d  -4 donmidbrablr , 

I 

sugar maple largelr In sprout. or aopploe t o m  , i c  

d 8 7  . 
11. initiating thld 'experLent,, the ein d a m  to ' . . . 

a .  

&i&t - plots  '80 l o ~ ~ t s d  that they cqver rehredeGstivs ' ' 
>- . 

4 " 

local  oonditidns on the more important aoil types. , Ths. 
. - 

r ;  

plots inclride areas located on i e t  organlo eoL1u supporting a ?  

rstande . t of muah the same'~omposition as the virgid stand - 
6 - ,  . . > .  - . * 

ea ye l l  as on .the p'oorest sanw soil covere4 r i th  stahbs $ J > - %  $2 .- 
', . -5 

very different from those orig1.nally on the area... In . T* :?, b : 
, 

. . .  . 
~ e i e r a l  th plota ax-a located in 'yocnger, grbr~ngi.iorest* 

stan06 where appreqlable u + w e s  are - taking plaoe in voiurnr . .- - 
ad composition. I . .  

Sin08 th i s  region i s  not, in general, very satisfactory 
* for agrloulturs, forest production s;lb rlldland recreation 

are the best uses t o  vhioh most or the land can 'be put.'.  

This study 1s erpeoted to  iurnlah data that ri l l  be useful l  

i n  'the preparation of managenent plane designed t o  sec\rre - 
- - .  , .. . 

optimm yie lds  of forest produota. . 
? 

lore  speoifically, the aims ares :,12 - . .- - . - i  . - , . - .  

1. To establish the quantitative an4 qualitative 

m k e  up or the ground oover founb In-typical forest . < 

oover assooiat~ons on defined soils with a given 

2. To Uetexmlne the relationehips and chenges 

taking place i n  groun4 cover, forest oovsr, an& soil 

condition. . - 
- .  . - 

-z 

3. To ascertain the nost reliable p leat  Indicators, 
8 i .- .  - 

- - lf any, correlating s o i l  and drai*a3e w i t h  forest 
L 4 

5 
I 

I .  corer type anb its stage of develogmexit, ground oover 
. . 

/ .  

i ' .  . . 
t: A , . 2 - , ; -R.- 



i 

assooiati&m, and rate, of  growth ?f t ree s g o i e s .  -:. . : .  ,' , ' I .: ', I , 

3 
4 

4. TO qetermlne and preQ1ot the $robable~oornpoeition ' -. . t  * . . . . .. '. . I 

of the ground. a d  forest cover at +hterrali  1n;the future . . . i 
I -3 , . - .  * -  . , :, .. ' . . 5 , .  . 

a .  
, - , -. - >  V.'. - 4 .  - 

I 

# 
- . T . . 2, 

* .  - , f . ;" ' ' t  - .:,, - ,I 
I - f on s o i l s  which- are how of a given, drainage 'and corer. ,. . . . . . . . . . . . . . .  , . . \ . i . * -  - . 4 . . 

. . . . .  . . 
* . . 

_ I  - 
- .  

. a :  

. . 
! .  . . . . . .  

't t : . . . ; q 1 '9 .. . 1 '  II .*.. , 
. . .  . . , V i ,  . Procedure j - - .  
. . 

. a . . . . . .  
. . .  

- d -  

' -. . :, ' .  . . ' L .  . . .  . . . . ., . . . , . I  . . . '. 1 .  

During the first summer, the mechanics of the field:- - -  S F  .- -a . , 
work wore a.6 rollowat . <. . _ _  ., . ... . . . . . . .  - .  .r 

' <  -:*--:.!wy 
S 

Plots of one tenth, sore (404 .4~%~tersf .  and< one. thousandth . . . .,& . .- 
acre (4.04 sp. meters) were establ.lsbed, ;the-darner? of the 

" i 

tenth acre plots being l a i d  out with compass and .chain on 
" - * * - \ > I " .  J I- . -  . 4 ,  *>;; - *  - 

, . 
cardinal compass direct~bns whenever that was convenient. . , # 

Iron pipes were drivea marking two diagonal oorners, thB other 
'. * 

two corners - being marked by: oreospted, inch- squ.are rookn 
" - - , a- - .  a, 

stakes. The thousandth hcre'q~adrats were located on the . . . . .  I r l  '- 

diagonals between the two s, their* ou)ar corners (those 
* 9 -  - -. 

nearest the pipes )  being forty l inks from the corner except- 
, . .e {' - - -. 

on p l o t  seven' where existing oonditf  on8 made degarture from, . . . . . . .  5 
.. - - J  

- - '  -- s 

t h i s  distance desirable. i t  the corners o i i h o s e *  quabrat*, 
; *u - : ;*-.& 7 - L > - L : j .  

> . _. 
similar creosoted stakes wore driven. . , I *  , . , . 

/ln iron pipe ~ 1 "  wooden staPe 
)r I 

. . 



- ,  . 
i s  

1 

'bi mapping the treed', he;+ ;a=& oords f krked  a t  I 

3 -1 
L .  

- t s i l ~ n k  intaAc\s iere  stretched d o &  . o p p b i ~ t e  s i d s ~  o f  
a a, . I o . . -  . . &.. - -, : . \ , . ' . .  - . t ;  . f 

the plot' and p i n  . plL&+d at  these marked. points. ~ h e q  ' 
. I  . - ' 3  

- - *A i . . - .  . - . . -, * ,.:f . - b  - - -  
4; , . . . r . .  - .  . . Y - 7 s + -  . - l _  # .; -: . E - ,. 

-. -. setmeen ogposite' pink, l ighter oords .were stretched and: - L 

- 4 . ,  ! *, -. 
'the firap2ars progressed aorosr these strips i n  tad y 

" o r -  J 

- .  * - C : _ .  4 . -  . . - . % - & -  - I.... 3 
$ 3  - spuaret. ~rdinori~~, tao'n&ibers made r;p t$.~&plng ::. ., 

. - -.. r -  . . -* .,a - . 
'crew o& of them doing tie recoraing snb the other c&ling 

: r e .  
- 

- . Y . < . .  - - ,- 

out' the looation, * species, and dimetec of each- tree as'?::- : 
I .  I -  . . . .  - ,.< . - .- - +  *. ?:$ 9 4% .!. 7 < ~ < A  - ..>< ' .. ; &' '. 

w s l l  as locating phpsloal obst;uotions on t h e  go*+ :,. :<>; f 

:'f , :--* . 
surfece 'such as log* and, boulders nhich were sketcho~  \. :.. 

f -- .: - - L ,. . - 
* . * _  . 7 1 

i *  A toiscale .  The l o ~ ~ t l o n h o f  eaah tree within eaoh.ten-link : - - -,-> r .-' i 
- - . <p -.A-a .J > ,- - 

' I  eiL;i&e was inhicatea by its laiitude an4 iicpnrture .h, ir~m-c'~ A '1 % 
'- . 

. i 
I 
I 

.-I 

i a given corner prcolously .agreed upon. ! 
'. -, 

. ) _  

4. 

I 1, ,. .. Ground oover on the thousandth acre quaarats I&UJ .(' .. .*, 

mapgerl by  rise-cross in(^ string over them a t  two 11% intervals - - , ep 

" ' .ti?& the plants  were then located rithln these epuares 'by. .- 1 
. - 

a , * ,  . . .. +- 

- ,  .I.,. Y 7 L. 

eye and mapped by one nan. On the area: where ground p l - q t r  . . I ' . .= ,  . . . . 
i 
I 

were so abunCa3t that uzappine; was-virtu~lly impos~lble, a8 on 
-, , '>C , 7 .. 

' the R i f l e  Peat (plot'  no. 7 ), the nor0 permanant fkr i is  weref 
. * < <  

I 
m2p0d and the reminder  ;ere reoordcd in p o u p s  without mapping, 1 

f 
from areas two llnka s ~ u a r e  ( 1 / b5,000 acre ). TOua the , 

I 

thousandth acre plote~ were divided into 25 an;aller unlt8.aa.d f . e - 
tho plants recorded for eaoh of these subquadrdts i n  l ist $om. 

During the s m e r  o t  1939, u o i l  cmples w i l l  be ,taken fron 

j u s t  outside eaoh plot,-preeerved an& acourately ~ a s c r i b e d .  
*-% - - " 

Addi t i ona l  sauples and de~ar:~tione nil1 be d e  at . i n t e k a l s  
- .  .T . 

i - & I  





. . t . . 
~ r e d i c t l o n o  r . . 

. .  
I .  

. < . I 'I - 
. The manner i n  nhioh cu t t l ag  &Q tire brought about 1 .  ;- ' 

. . . I . -  

' the . . .  destruotion - . . .  . - +  o; the original forest anb resulted i n  i t a  . 
, L - - '  " * . - ., . . - - .  . . .!<";:d~,;~';'; s . -  * t . I .  

replacement . i . . . -  by the preren( oover, _ -  . has already been d t ~ o u s s e d ,  
. ." . .... . . - - .  . . - . "> . -  $ = - . >  * 

SK 

BOW that . . I + _  logging and fire&= ¶ .  become less  widesprehd, it  
la ' 

'3 ' , . 

i m  t o  be expected 'that the suoceaeion w i l l  proceed di f f er -  . 
- - * .- a .  - n *  * .., - .  . 4 -  9 '  

- - 
. i, 

entlpe than at the time that thrae fa~tors were active.  It 
- . ,  .:> - 7 . ' - a  . :- - --*. + .. + :., :> . 

i .  this . - succession that tikea plaoa id the'abaence of.'fire 
. - , '1.:) _., . . !" . , , - p.:: $#+ 
'and cutt ing that 18' of parti~~l'ii,r concern ia thia i&e;di'.' - 

+ - , ; .c-=v g. a--f 7 - .  . - 3.- -:a;< <:- 

~lthough no carefully planned lo&-time s tudies  'have . . peen I 
- .  - - .; ; ;-s' 3 ' -'- ' 

carried - ,. . out in connection rith this probleh, i t  douldP,bk a s .  , -3 I . &T=;;;-..a .. " ... ".;:: > '  - . g . , , . * k ~ t $ ~ * f  L t :  $S,> - . 
V; 1 

poas lb lb  +. to make re3.atiml) accurate predictions regard- - c  

----, -1 * 
4 

w 
* .  - - t , a -  b -;.$:-.";,*: : 5 

lng  fut&e '; . .,. . plant developmentr based 'on short-time ,etudi;m ' 
i 

7 .  . 4 I r 
I:-. - .  - - * z  

I 
made: . :,&*- in -:$- tho - paat and o - lmovledge -.g-... of =. the ecologlca2 char- -+. 

. * 

. . -I . 
a o t e r i i t i c i  . - of the p u t  specias  conoer*ed. 1t.kii1 be I*- - A 

* :  j : , . / C 

a ' . . . j j -  2 
t e r e s t i n g  at the end o f ,  this study' t o  see how c looeG **re- 

- , ,  4 . L %$ 
1 - . I- Z 

dictions based on the above data oompare with the actua l  f 
I 

, - 9 . r  :: 
9 5 

I' - results obtained. *- . J .  P 
- - .-2, . - 

t 
.. 7 

On the'sandieat ~ o l l s  of the region of which the ~ & y -  
e .  4 1 . '  

f 
k:. :; . ,- . . < . '+ ,..J " . 

l l n g  Sand is  a.n example, theqpresent tree oover I s  composed ! 
alenost ent irely  of  jack pine and red oak. Ae time goes on, .". 

i d  i e  t o  be expected that theee rgoo4en w i l l  be r e p h o e d  P 

by red pfne and red pfne will be replaced'in turn by wliite * 
4 -,- , .. 

pine. The rate at  which this replacement w i l l  go on depends 

upon the number of seed trees of these speoies in the, vio la -  I . * ... - . 
? - - . L , ' *  ,. 

ity. rhapreaent  ground cove; on these jtlck pine and oak  
. I .. - < - * .  . -  . . - I -  - , . i 



I . . I . . 
o r s a i  $8 'oomposed largely o f  ~aooini iuu penneylmnioum, Carex 

Isucorum, Prunu. ouneatr, &d &&omtaphylu. urs-ur.1; Them ' 

ril l  probably be l iLt le  change in the ground cover am the , 
* ..: I . , . - 4 - :  

- succatssion'prooeeda except that I t  .rill' btoo* more a p k s s  ; ' - . 
c-*---* ' *. .-, . - I\ - 

am the jsok pine fa replaaoetl by.ths more t o l e r k t  a~eb ier .  
** , 
- ,  :.z . ., 

on the aomeabt heavier ud1-d so i l t i  o f  which t h s ' ~ u b i -  t 

, . 
3 - - .<" - . 

con and Roaelam Smdr are exarnplco, the preaent foGest ,hover 
- 2  * . . 

u *  :" r .:c 

bu ~ o o q p o s ~ h  of Populu~ grandidentnta, AOsr ntbrum and a few 
-- . - . . . . . . . . . . .  - i - .  -hi : , r  7 ., . 

~cattered red -and whiter pine, relf us. ~ h e s s  stands are th in  
, , .  . ,  I . ? ' * "  

oro&ad permitt $ng passage or ouf f io ieat  light tb. 'encdurage 
- 4  - - ,  

I & 
L - ,  1 ' .., - .  

. survihl+nd i J o  falrly rapid &orth o f  pine' seedlings. Since 

thi. % z id %- trud,.  i t  i a  to be expectad that' aspe*and &ple k l l  
. C --. ;;.. > I ) ^  1 . . . I  

. * ' -  r - a 

Doon be peplaced b y  p i n s . .  Probably the outetandfng &ange 
. _  I ' - 

that. g i l l  t a k a  place in the, ground oover l a  the diaapgaar- 
> s .' , a I. l_. . ?, '2.. . *  - I 

anoerdf - .- ~ t e k i a  apuiltna which is now.80 abundant.: c F , - : v  

. - 
on the' more moiat sandy s o i l s  of which '&ugutuck Sand ' ' 

7 - . - . - , . t '.. 
is M example, the *resent. foreet  cover i s  compoaed 1Ggely 

%,. ' /  
of  ~ o ~ b l u 8  - - treiulofdes and Batula papyrifera. Bincs them 

. . .  . .  ~ 

. . 
arcas were originally covered+with white pine and seedling. 

*---: ;- 1 

of this 'epcoier are nos preseat,'-it - .  l a  to be expectad that. 
. 4; u 

ohit; pine will be more impd=tant in' the new stand than the 

red gfne, 1 
1 

On the heavier upland aoils of whioh the %met Sand is 
' ;  . 

an example, the present forest cover  is composcd Sf populus 

grandidentata, Xcer rubrum and seedlings of such species as 
I .  

Acer ~laacharum and Bague grandifolia. These more tolerant 
. . ' . . . . . 

I , .  . . . .  
- \ 

hardwood apaoias shade th; ground e i  c o ~ & l e t s l ~  thatfsbbdling 
. - ' - t  ~, 

. a  . ... , . . - . L .  

. - 
-C. 

Populus grandidentata and Acet  rubrum w i l l  n o t  su&iat .  There- + .  
- . .-6 

-, > . . . .  -, - . 9 .  .. . ~ . . . * .  . . . .  - - .  . . . . . .  ... . . 
. . .- j.  

. : , ;:$I 
..... . .- . * :.: .. : . . . . . .  

. > 

. . . .  i - .3 . :. -* - .  . -  - . -  
. . 

. * - <. .' . - i i  
.. - .... 

' 3  :* 
, .. '.. - -  - . a  ' - .  . 

4 ' - .- . 
.:.. . . .  . .  * b 

. . 
* - ... -... - . -  :... * .  :-.a: . . -  ' - ' . . .  - ' .  _T . . - _  - .  . !  

..., . -  J - > ,  . . .:.i . . 
:.....: 

-. . .  - - . . . .  :.,'.+"..: -gl - . . . . .  < , . . . ,  + f . .  . .  : .  ' <*?$ 

. . 
. ' . ,'' 

- - - , , . . - , - . . 7 . -  .' . . .  ..: . . L :. .;'b..' - , - 7,.; , : 
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