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RIS

WOUNDS AND PITS OF UPROOTED TREES

Uprooting mey be defined as the toppling over of a tree with the
result that some or all of its roots are wrenched from their anchorage in
the soil. The mounﬁ and pit microrelief created by the uproobing of trees
is a commou, constltuent gf the forest. Such mounds and pits are another
foim of the concrete eﬁldence that i1s utilized by the historical-develop-
mental method of ascertsining and evaluating vegetational trends. The
mound s and pits afford several kinds of concrete evidence:

1.  Hounds and pits proper.
2. Buried remains of the trees that were uprooted.

3. Follen content of the buried organic layer of the
relatively undisturbed forest floor.

Y, Buried charcoal.

5. UThe stage of developmental morphology and anatomy
of the mounds and pits.

The information provided by mounds and pits is essential to the recon-
struction of vegelational trends. Each mound and pit pair represents at
least one tree. The buried remaing of trees that may be incorporated in the
mounds provide s means of identifying the kinds of trees that were uprooted.
Likewise, the pollen content of the organic layers of the relatively undis-
turbed forest floor, which also may be incorporated in the mounds, can be
analyzed to provide information concerning the species composgition of the
forest at the times the uprootings occurred. The buried charcoal not only

provides concrete evidence of forest composition, it also denotes the occur-

3 rence of fire. And the stages of developmental morphology and anatomy of

the mounds and pits provide criteria which can be employed to determine their

relative ame%}when the uprootings occurred ALY of this information is pertinent

to vegetational trends and Justlflaf‘extreme efforgxbn the part of the inves-

tigator.
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The mounds and pits of uprooted trees may retain their identity for aib

x Jeast 5@0 years under the enviroumental conditions which prevail in central

:New Englanﬁ Therefore the evldence whlch they can prov1de fulfills a time

interval that Qrdlnarlly nrecedes the advent of tbe oldest tres or stump in

7

& ,;! ; thewﬁxessﬂt forest The 1ntarpretat10n of this evidence permits t%e {xtenu-f

'é

s e o
\V/j { atlo@fo the developmental trends of the forest further into the past than

e

""..

\J %“/ ages of the present trees or stumps wowid justlfy }

§§? The investigator is confronted 1mmed1mtely Wzth several problems when

L 'Kﬁhe attemplts to interprel the mound and pit microrelief of thewﬁgygst flooxi

The siz-inch contour map of the research area (Fig. 5wéélineatéé2;%er 60
local areas of elevations and demr6351ons, the origins of éhich Were possibly
related to the uprooting of trees. The firet major problem, therefore, was
to document the origins of these elevations and depressions. The next stage
of the investigation involved the determination of the species of trees that
\// were uprooted toy cgéégg the mounﬁs and plﬁs And finelly, the dates of the

/ e
Y uprootings had to be ascertalne&.

ol

HHOW 0ld were the mounds and plts?

Preliminary Survey of the liounds and $its of Uprooted Trees:

Determination of the Origins of the Elevations and

Depressions on the Forest Floor from their Gross
Characteristics.

Sty

1 ‘f All of the microrelief on the present forest floor is not due necessarily

|

\ 'wto the uprooting of trees. Therefore, the first step in this phase of the
investigation was to conduct a preliminary survey of the microrelief. During

this time, an effort was made to ascertain the origins of the elevations and

depressions. Only the criteris of physiognomy and rather surficial festures

were employed, those characteristics which could be observed with or without
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slight exploratory excavation. Once the mounds and pits of uprooted trees

- were isolatéd., they could be studied intensively and the evidence thug ex—
posed could be fully exploited.
On the basis of origin, the microrelief of the present forest floor of
the current research area could be divided into five categories. k
1. Mounds and pits of uprooted trees.

2. Elevations due to boulders inmediately below the
surface of the forest floor.

N

Blevations around the bases of large trees due to
root growth.

. Elevations and depressions due to tree stumps in
various stages of decomposition.

5. Elevations due to prostrate tree boles or parbs thereof.

A 1 Gross Characteristics of Mounds and Pits of Uprooted Trees: No Excavation

o Re uired Except that Wnich Can Be Done With the Hands Alone.

There is no mistaking the origin of a young mound and pit resulting
from the uprooting of a tree, especlally when the toppled tree is still
present on the forest floor (Fig. M~H-1). A live tree when uprooted charac-
\2 i‘teristically wrenches a mass of mineral and organic material from the upper
ﬁi{ horizons of the soil. A pit results immediately in the forest floor, while
& 5 g

& complementary product of the process is poten‘cla,l }nound represented by
¢

the mass of material held in suspension a'bove the general level of the forest

wﬁwf@ L floor by the root system of th? toppled tree.
/o P
Y 3t Over time, however, the*uprooteﬁ. tree of the most durable species will
Q/@fwf ,m*w éf@;@ o
\kﬁﬁb} i‘ Gisintegrate and finally disappear. The only evidence of its existence will

be the mound and pit thus formed, and given enough time lapse, these in turn
will vanish. As a result, the longer the time span since the uprooting, the

N more difficult it is to document the process responsible for the mound and

3 pit.



Fig. H-H-1. Young mound and pit. Hemlock
tree, 22 ;.nches d.b.h., uprooted in June,
1953345 @E”f&”%aken within 24 hours after the
uprooting occurred. Note shape of root mass
and incorporated materisl. It is rather flat,
Jbeing much broader in  plane than the other.
This hemlock tree was quite” shallow rooted.

H-l
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The mounds and pits of uprooted trees possess general characteristics

{ that are related to their origin, and which can be observed without inten-

. 8ive excavation.

1. Form: JRSEER

<

7N N
; ,

The typical mounds and pits éreated b§ the uprooting of trees possess

PR

. Torms which are peculiar to their orzgln Many variables influence the forms

assumed by the mounds and pits of uprooted treesg degree of slope of the
forest floor, form of the root system of the togpled tree, the soil, species
and size of the uprooted tree, physical condition of the tree when it went
over, and the age of the mound emd pit, to cite only a few of the majoyr
variables. Since only the gross aspects of form are to be considered at this
time, the discussion will be confined to two of the major variables: the degree
of slope, and the soils/which are extremely bouldery in texture. These two

/

variables are apt to exert extreme influences upon the external forms of the

* mounds and pits.

lound and pit No. 35 resultea from the uprootlné of wnite pine tree

in 1815 (Fig. M-H-2). ”he ‘mound and nlt Were 137 vears ol& when sectloned
The uprooting occurred parallel to the contours, the slope 'belnb rather

moderati amountlng Egga%auﬁ “G-feet yertical-rige-in . 10-Lfeet borizental dis-

g

benee, Qr 30 percents'

When viewed from above, the mound has an ovﬁl or egg sh p s It is about

\\ e
N

12 feet long and 10 feet wide. Iven on this percent of slope the mounds are

/

usually broader on the downhill end. The pit 1s!brd1nar1ly Sfﬁuated next to

the mound on the side opprosite to the direction of tree-fall The pit tends

v;j’
to be hemispherical or crescent 1n shape, and its long exis is usually clasely

aligned with that of the mound. It is about 9 feet long and Y feet wide.



ifeth.

Fig. M-H-2

H-6
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3;§$7/” When viewed from the downhill end, the relative relief and forms of theg
ﬁﬁé; k%?ound and pit can be observed. The profile was coastructed through the lower
third of the’mound at a right éngle to its long axis. The vertical differ-
ence in relief between the mound and pit is approximately 15 inches. The
profile of the mound is that of a smooth curve, and is practically symmet-
rical, the sides extending from its crest being almost identical in length
and slaope. The nlt is relatively shallow with a slightly concave surface

J where thi@ partlcular ‘profile was constructed. It would tend to be more

it

bowl-shaped as the section approached the central portion of the long axis

of the pitb.

A bench-like form 1s{created En the slope by the mound when it is
viewed from the side onm031te the pit and parallel to the long axes. The
break in slope thus formed is about 11 feet long. The manner in which this
mound and pit contribute to the microrelief of the forest floor is demon-—

V! strated by Fig. M-H-3, and mound and pit Ho. § dellneatedmby the 6-inch

ires

contour map of 1952 (Fig. ).

Another 137=yesr-old mound and pit are shown in Flg M=H-L., prhite

pine tree was uprooted in 1815, falling downhlll”or at a rlght angle te ihe
ééntoggﬁﬁ* The slope is somewhat steeper than the previous one, bélng about
.’;g;t vertlcal difference in 10 feet horlzontal dlstance
The same relatlonshlp exlsts between the mounﬁ and pléwin regard to
position as with the previous mound and pit. The pit is on the side of the
( mound opposite to the direction of tree fall. The same shepes persist in
\w general, oval and hemispherical for the mound and pit respectively. However,
due to the force of gravity, the long axis of the mound tends to be at a

right angle to that of the pit, instead of being oriented in nearly the same

direction,as was the case of the mound and pit on the lesser degree slope.
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Fig. M~H-3. lound and pit No. 35, 137
years hg;;g{. Profile constructed through
lower lohé third of mound at a right angle
to its long axis. Pit is to the left of
the mound.
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This feature t@nds to be é characteristic of mounds and pits of this age
g e

s class and older, which occur on rather steep slopes. As can be expeched,

5 the mineral material moves down hill. A trail of debris is formed, which
% also creates an elongated form of mound. The mound, therefore, is apt to
k be narrower on its downhill end.
7~ A decided difference may be observed between the general shape of the

%/  profile of this mound and pit pair end that of the other. The rounded sur-
f face of the mound resembles an askew curve. Its form is definitely asymmet-
rical, the downhill side extending from the crest being much longer and
having a different degree of slope than the opposite side. The sides of the
pit are also at more acute angles.

dven a more decided break in the slope is created by this u@rooting.

In addition to a bench being formed, there is a marked depression. ¢ A convex-

e et Wx\ = R

ﬁ'concave surface has resulted. . Fig. M-ng depicts %he relatlonshlp that thise
mlcrorelléf assumes with that of the surr;;ggz;g surface.

The general forms of what might be considered typical mounds and pits
are exemplified by these two examples of uprooting. Both originated with the
toppling over of live white pine trees waich were comparable in size. Both
uprootings occurred in 1815. The soils of each local area are very similar.
The major differences concern the degree of slope on which the trees were
. located, and the direction in which they fell related to the contours. Hany
B variables contribute to the forms of the microrelief created by the uprooting
2,04 trees. Nevertheless, the forms of most mounds and éits resemble the basic
ones presented by these two uprootings.

One extreme of mound and pit form results when trees are uprooted on

very coarse soils, especially when boulders are abundant. The extremely






leth.

Fig. M~H-5. Mound and Pit #A", 137 years old.
Frofile constructed through southern one-third
of mound parallel to direction of tree-fall.

Pig. M-H-6. A linear arrangement of boulders
resulting from the uprooting of a red oak sprout
clump in 1938. The pit is not apparent from this
position, but is shallow and barely perceptible
from the cther side.
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bouldery surface»dellneatedjon thq currenﬁfresearch ares by Mig. ’ is an @”#

example.

very apt to be nothlng more than an elongsted pile of boulders and stones
(Fig. M-H-6). A complementary feabture resembling a pit is often lacking in
these cases. The arrangement of the boulders and stones constituting the
mound, however, is offen indicative of the process resgpongible. The boulders
are frequently on edge and arranged in an arc. On steep slopes of talus or
coarse soils developed in situ, neither a mound or pit may be formed by up-
rooting. The boulders and stones on and in which the uprooted trees were

growing, are displaced considerable distances down slope at the time of the

~ disturbance. Such instances of recent uprootings have besn observed in the

i
i

Smoky Mountains and repeated in the Appalachians of West Virginia and the
mountains of Cape Breton, Nova Scotia.

2. The Occurrence of lound and Pit Pairs:

The fact thal mounds and pits of uprooted trees commonly occur in pairs,
an elevation and a éepfession arranged in juxtaposition, assists in the docu~
mentation of their origin. The 6-inch contour map, Fig. , verifies this v
fact. lMost of the mounds and pits occur as pairs. It is difficult at this
time o conceive of any other natural process which results in the formation

of paired elevations and depressions on the forest floor. Burrowing animals

i,might present a major exception.

3. Orientation of the liounds and Pits:

The orientation of the long axes of the mounds and pits may elso provide
a clue to their origin. If, for example, a preponderance of the slevations

and depressions on a local area tend to Ve, the}r long axes aligned within

,a ,f tL e
a few degrees of the same dlrectlon t%e possibllzty is 1mmed1ately suspected

Y g R
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that they are the result of uprootings. In extreme instances, further

reasoning based upon additional observations might suggest that the elevations

and depressions originated at the same time as the result of severe winds

possibly those of a tornado. Such reasoning cannot be extended too far, how-

in the same direction, or nearly so. The blowdowns of the same storm when

i
|
%
|
i
1
|
{
} ever. On limited areas, the blowlowns of strong winds tend to be oriented
| ‘
|
% observed over a larger areas may be oriented in radically different directions
/ A knowledge of the prevailing winds, especially those of the strong
: seasonal variety, and the paths of past hurricenes assistf in accounting for

; the particuler orientation of elevations and depressions on the forest floor.
j

o
o

The same is true of the recognition of the fact that trees growing on rather

Tt

steep slopes commonly fall downhill when uprooted. Also, a large tree when

toppllng over -may uproot a umaller tree 1n a direction which dev1ates a8 much

‘\.

as 90 degrees from the heaﬁing that 1t feII

¢

R
v A

All of these possibilities and

more must be taken into con51dergt10n vhen an attempt is made to use the

e

orientation of the long axes of elevations and depressions on the forest floor

as & criterion of origin.

e

Orientation is at best only suggestive evidence. The range of magnetic

bearings of the long axes of the 1938 uprooylng mounds and pits on the

i ;?ﬂﬁéwggémege 2"?&"5} ‘
current research area was ﬁf%f‘ degr Nevertheless, orientation as a i

criterion, evaluated with the other recognized characteristics of mounds and

pits of uprootings,

b,

e,

lends credence to the conclusions derived.

lrees Growzngman.voundﬁ'

Trees growing ony uarootlné mound§ often afford characteristics which may

be employed to determlne thﬁ orlgln of the elevations upon which they are

%
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é
The relative position of the root collar region of the tree in réspect
to the general level of the forest floor is one of these criteria. This

relationship is demonstrated by Fig. M-H-T7. Here a large black birch tree

approximately 135 years old, is growing on top of a mound that orlglnated,

,P@ in 18}.5 The root collar region of the tree is about U feet, vertical dis=
o
)

\3‘% ‘ tancgfabove the general level of the forest floor  The tree is perched

several feet above the ground by s mass of roots.

Trees of this size, 1 to 2 feet in diameter, are not commonly found

growing in this extreme position on uprooting mounds.

i %if
:%g% the excepbion.

They are definitely

Not a tree of this veculiar growth,form) and size was present

on the current research area where over 60 pairs of mounds and pits were

[
é
; ‘;5 E%%gﬁ : involved. On four or five acres immediately surrounding the area, however,
gy i ‘(;

;

\

Y

43

A 2
/E ‘i‘f 5 such trees were found. Trees, 10 to 15 years old, perched on the crests
;}g% : é"x of 1938-blowdown mounds are an extremely common obgervation, though

The form of the root systemsdeveloped by trees which are perched on

J ( mound s, seemingly quite precariously,\is also indicative of the origin of

\, the microrelief on which they are @tiene . The root systems of mound-

perched-trees are apt to develop a form which approaches that of the ele-

vation on which they germinated and became established years ago The

form'mapproximates those of the original masses of mineral and organic

material held in suspension by the root systems of the toppled trees. A4s

a result, a unllauer:al root system is develoged by the perched trees (Figs
J =H-7 and M-H- 8‘)

e

another, one from the north, the other from the east. Tha‘tfpart of the

e

exposed root system is quite narrow when viewed from the east, while from

the north, it is very broad. The upper part of the root system has devel-

oped more in one plane than the other. This is consistent with expectations
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Tig. M-H-7. liound and pit "B, 4 135=year-old
black birch growing on a mound which originated
from the uprooting of a white pine tree in 1815.
The root collar region of the tree is perched
/  approximately Y feet above the general level of
the forest floor. Note also the mineral maberial
in the root system immediately above the snowline,
especially the rock fragment suspended by a root

! above and slightly to the left of the camers case.
\ Photo taken from the north.

.
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Pig. N-E~8. Hound and pit "B" when viewed from
the east or at a right angle to that of Pig. M-E-T.
Hote how thin the exposed root system is in this

blane in contrast to the proportions presented in
the other plane.
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since the shape of the original mineral and orgenic mass provided by the
white pine tree that was uprooted in 1815 was undoubte&ly flat or broader

in one plane than the other. The presence of coarse mlneral’maﬁe 1als

s e .
?A};\!%
i\ §§§ %&' suspended in the large roots above the forest floox verifies the facﬁ that

/
s Wl §
x%{:g at one time the younger surfaces of the mound were much Highey than its
s
z 3 3 3 & s > 19
4 resent ones. Over time, the mound has diminished in height. The presence
b

of the coarse mineral materials incorporated in the exposed uppegﬁortions
of the root systems also eliminates the possibility that similarly perched
trees originally became established on old stumps and prostrate tree boles.

Trees are much more commonly observed growing on the lower portions

f of mounds than in perched positions on the crests. The form of the lower
% ; 5 boles of trees growing on the sides of mounds is often of dlagnostic valae
% in regard to the origin of the elevations on which they age positloned.: The

R‘ lower boles frequently are curved.

)

The series of photographs represented by Figs. M-H-9, =10, and =11
presents examples of the manner in which the curves develop in the Jower
boles of some trees which are growing on the sides of mounds. Fig. M~-E-9

&// fdepicts éeveral young black birch trees which had become established on
L

the ‘sides of a 1938 blowdown mound. The largest of these black birches

was excavated and is shown in Fig. M-H-lo Its age 1s 12 years which places

éjg? gane of September 1938.; A 9K-year-old black blrch tree grow1nw on the 51&8
€§ ( of a mound is shown in Fig. M-H~-11. The mound dates back to about 1850, so
.
Qgﬁ % ‘ﬁ the black birch became established approximately 6 years after the uwprooting
occurred. The characteristic sweep in the lower bole is very apparent.
The curvey or swee?f in the lower boles of these trees might be accounted

for in seversl ways. The instability of the surfaces of young mounds is one
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Fig., ¥-H-9. Several young black birch trees
growing on the side of a 1938 blowdown mound.

Fig. M-H-10. The largest of the black birches
plctured in Fig. M-H-9 after it was excavated.
Note curvature of lower bole.
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means of explaining the curved boles which frequently characterize such

trees. The surfaces on which the young seedlings had germinated and be-
come partially established either‘slumpe& or eroded, causing the txfees to
lean. The ensuing surfaces were stable enough to permit the trees to re-

establisgh themselves securely, durmg which time the trees righted them-

ey i

1;\; '.'L‘he resulting curVaturé\ created. ;2 ‘

‘v._z = i, L

e

o
[
&gﬁ“ i by the 611fxerentlal in growth rates be"sween the upper and 1owev sides of
myf

v h % the bole (Went and Thimann, ) persisted, however. v
Another menner in which the sweep in the lower boles might be acquired
is based upon the same principle. Only in these instances, mmall trees are
actually picked up in the root mass of the toppled tree and are rotated
, through several degrees and then left in & horizontal or leaning condition.
—
A i’/ !/ Here again, the differential in growth rateé Sﬁg&ﬁé@»’éy a greater concen-
gﬁ?{“ g} tration d hormones in the undersurfaces of the boles causes the trees to
‘i\% A straighten up. A sweep in the boles is thus formed. Observations indicate
that the curvature persists throughout the life of the tree.
\, Qjﬁ% There are other means by which sweeps may be formed in the lower boles
“‘Sa“"; iof“trees Snow and ice accumulations, sheet erosion, the weight of fallen
treeg“,v to mention a few. Therefore, all trees nossessmg a curvature in
their boles did %’lo‘b necessarlly orlg’;nfa\i‘jwbecome esta,bllshecﬁf'on ﬁhe suie
"”"?!i}i ! 5 b ;,tﬁgwever ,W this criterion in support of o’cher cha,rac- {\1“}
“”«g:;t:}%g:‘ Z&eﬁrlstlcs of‘or ;gln contrlbutes anthenticity to interpretations. //
%ﬁﬁgif : The De’oth of Orgamc Accumulatlons on the Surfaces oﬁ ijroofing /
iu.otmd% fmd Fite, and its Deeree of Incorporation with the Mineral S;;il Components:
(:>f~ ( RThe mounds and pits of uprooted trees represent local areas of soil dis-
Vi

9 turba,nca.? Radical derangement of the soil profile to depths of 3 feet is
/
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Fig. N-H-11l. A 95-year-old black birch tree

growing on the side of a mound that originated
. around 1850, The tree has the characteristic
‘. sweep in its lower Dbole.
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common in this part of Wew England. Uprootlng moundﬁ and pite in this

region have profiles which are pecullar to thelr OPlbln, and which may

maintain their identity for at least 500 years., The observation of soil
L

profiles to depths of several feet requires extensive excavatioﬁé} The

vppermost strata of these profiles, however, may be observed qui%e readily,

. especially the Ago, Ay and A7 subhorizons. TFortunately, these organic

layers provide criteria which may be used to assist in the identification
of those mounds and pits created by the uprooting of trees.

The value of the Agp, Ao and A1 horizons es criteria is based upon the
fact that the longer the soil forming processes have been permitted to
function without interruption in a given soil medivum, the better developed
are the horizons within the profile. That the profile of a soii which wasg

dlsturbed by uprooting 50 years ago is not as well developed as onthat was
e T

\mour knowledge of the soil forming processes.

A cursory surve; of the _profiles of those mounds and pits less than

i ey el

350 years old, lnciuded in the ;ollow1ng page&, reveals a striking difference

in the development of the organic layers across the surfaces of the sections.
One of the easiest differences tq’observe is in the combined depth or thick-
ness of the Agyg, Ap and A subhoriééﬁs. The thickness varies between the
mounds and pits of individual pairs, between the mounds and pits of different
pairs, and between the mounds and pits and the relatively undisturbed surfaces.
of the sections beyond the peripheries of the uprootings.

As would be expected, the pits are areas of greatest organic accumi-
lation. Almost any depression in the forest floor, regardless of origin,

would tend to functlon a8, a reservozr for orgenic debris. Also as expected,

e
s ’v\

the mounds have a Qower potentlaiﬁfcr the collection of litter on their

surfaces.
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This difference in the thickness of the organic layers which exists between
the mound and pit of a single uprooting is related primarily, perhaps, o
the shapes of their surfaces. However, the combined depths of the hyyy Ay,
and Ay subhorizons also vary between mounds snd pits of different uprootings.
These variations would tend to be related primarily to the differences in
the ages of the uprootings. The older the mound and pit, the better developed
are the organic layers. Even greater differences are observed when the sur-
faces of the relatively undisturbed arveas surrounding the mounds énd vits are
used as bases of comparison. Again the function of time would appear to con-
tribute in large measure to these variations. The amount of time that has
elapsed since the surfaces represented by the mounds and pits were disturbed
ranges from zero %o approximately 350 years, while the areas adjacent to the
mounds and pits may not have been disturbed by uprooting for a thousand years
or more.

These differences in the development of the organic léyers are readily
observed in the field and serve as criteria for recognizing local areas that
have been disturbed by uprooting in the recent past. They therefore contri-

bute to the documentation of the origins of the microrelief of the forest

Y floor.

6. Consistency and Texture of the Soil:

The consistency of the soil in the upper surfaces oﬁ'u@fgstlng ﬁ;ﬁnds
may be markedly different from that of comparable norlzons in the 1mmed1ately
adjacent relatively undisturbed areas. Thls is partlcularly true of mounds
less then 350 years old. The difference in 5011 éons1ste£cv¢%etween the

mounds and the surrounding aress was noted partlcularly &urln& the construction

of the 6-inch contour map, and corroborated later by sectioning with deep

trenches.
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During the course of mapping the‘contcurs, thin bamboo stakes sabout
3/8 of an inch in diameter, the variety used extensively in nurseries, were
stuck in the ground to mark the points of equal elevation. The observation
was made at this time that the force required to thrust the stakes into the
ground varied markedly between the mound surfaces and the adjacent ones.
With only slight effort, the stakes could be pushed 6-18 inches deep into
the mounds. \Vhen the same procedure was attempted on the areas adjacent,
the stake usually broke or required much more effort before comparable depths
were reached. ’

Similar observations were recorded during the phases of field-work
which dealt with the stumps and treeu.> In the process of either removing
the stumps and trees or(ecnduCulng exploratory exca;atlans around the basge

of each, there was ample oPportunltv to dlp in the upner soll surfaces W1ﬁh

P P
the bare hends. The soil around and under the bases of those trees pﬂSltlonai*:wJ

Seissmsbstomiiin ST

on mounds invariably could be removed much easier without the aid of tools
than around those specimens which were located on the adjacent relatively
undisiurbeé surfaces.

The same observation was repeated later when sections 3 to 5 feel deep
were dug across the mounds aﬁd pits and into the adjacent areas. The sides
of the section walls tended to slump in the region of the mounds and pits
while the surrounding wall surfaces remained 1ongef intact.

The texture of the soil, especially the presence of boulder and stone-
size components, varies considerably between the mounds and pits of indi-
vidual pairs. There is a general tendency for a sorting-out of soil particles
as they fall from the uprooted portions of the root mass, the coarser par-

ticles falling first. There is also a tendency for the coarser particles to
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fall back into the pit region of the disturbsnce from which they came orig

inally. As a result, the pit region is apt to contain coarser mineral materisl

than that of the mounds. These differences can be’ ascertalna& guite readily

by thrusting thin sticks vertically into their upper surfaces or by shallow

excavation. ol

Here again, soilfconsistenqyﬁand texture cannot be used as absolute

criteria of origin, but their observation assists in making decisions while
l conducting cursory surveys which will not permit extensive digging.

[. . The Presence of Prostrate Tree Boles:

Given enough time, the organic mass of an uprooted tree will decompose

éfg% é}{ i and eventually disappear. It loses ite identity. Also, given enough time

lapse, the mineral and organic masses representing the mounds and pits will

deo lose their identity. A comparison can be made of the relative rates

at which these two kinds of evidence of uprooting, the toppled, prostrate

trees and the mounds and pits, actually are erased from the forest floor.

In general, the identity of the mounds snd pits will persist for a longer

period than that of the prostrate trees. In this region, the boles of trees

2 to 3 feet in dismeter will remzin in a recognizable state on the forest

E floor for 100 to 150 years. The mounds and pltSrcreate& by the uprooting of

\ comparable trees will persist for at least 500 years

/
% /
&} ‘ggﬁ There is a time span of over a hundred years during which the mounds and
R
L0 DI } .
A s . - .
§%ff vpits and the trees which were uprooted are contemporaries. The presence of
/
W o . ; ; .
~ these prostrate boles, therefore, may serve as criteria to assist in the

determination of the origin of elevations and depressions of tae forest floor.

™

o

e
2

[ B e

i

There is every imdication to believe that the trees on the: current Tesearch

.

L
i area that were uprooted during the last 150 years had been s&lvaﬂe&. However,




lieth. H=24
¢

other areas have been observed whére the toppled trees had not been salvaged.

Meny such 11nsar‘shsmeu masses of organic matter orlg1nateay
Imuediately, the elevations

It was not uncommon to see ridges of organic material extending along the

forest floor.
from well-defined mounds of mound-pit-pairs.
Further observations

were suspected of being mounds of uprooted trees.

corroborated this belief.

The mounds and pits of uprooted trees possess gross characteristics

S

;/

/

f whlch are peculiar to their origin, and which can be observed with or
;

% without slight excavatlon. These features may therefore be used as cri-
s!

teria for determining the origin of elevations and depressions of the

Uprooting mounds and pits undergo constant changes, espec—
As a result, very

3 éf 5 forest floor.
§od
%;ég g § ially during the first 350 years of their existence.
;%Q . % seldom, if ever, are all of the gross, rather superficial features present
Consequently, it behooves

in any one~mgun@ and pit pair at the same time.
s h
!
thearesearcher}to teke advantage of all of the evidence that happens to be

§
g e

e

! “‘\\__‘_H,_ﬂr»ﬁ”"
aveilable at the time the decigions muet be made

Gross Characteristics of Elevations Due to Boulders Immedistely Below the

Surface of the Forest Floor'
especially those which have been glac1ate& ««««« and. where

In many regious,

very coarse till litters the landscape, the surfaces of!locallzed greas may
N f@/«"”

" represents an

be dominated by boulders. The hatched portlon of Flg
s
area of boulder concentration on thefcurrent fesearch plot. Thesorface of
%ﬁwg“ _the entire plot is cuite liberally sprlnkled w1uh,b0ul&ers. TPig.,
does not show those boulders vinich were 1mme&1atsly below the surface of the

\% g
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forest floor. BSeveral of these latter boulders formed mound-like elevations.

! The origin of such elevations ordinarily can be epsily determined by

/

5 Jumping vigorously
E?
i

simple excavation along ftheir extremities. Sometimes,

up end down on them is a1l that is necessary. The presence of a large boulder

a degree of firmness to the elevation that an uprooting mound usually

axwould not have.

o S

N The presence of trees perched on these mound-llka eX§r6331oﬁ§ also

e, IR

provides & dlagnostlc feature. The roots which are quite often exyose& on

the surfaces have tended to grow avound the boul&er develoging a form quite

T
»}, unllke those roots of trees which are perched oﬁ,unrooting mowmﬂ.s1

irOSS‘C -»¢cter1sticsﬁowalevatlons Around the Bases of Q_mge Trees Due

Yo Béot Growth: S
/. gf The elevaﬁlonSrcreateé}aroumd the bases of large trees contribute to
3

’“*nm e

EL% \f the problem of%aSQSrtalnlﬁg‘tbe origin of the microrelief of the forest floor.

13
' The eccentric radisl growth of some tree roots (Buﬁgen and Munch, 1929),
where the radlal growth toward the soil surface is greater than in the oppo-

site direction, tends tc push the soil upward so as to form an elevation.
jut

The general sppearance that may be%creatf is of a tree growing on the upper

g A

surfaces of a mound. This characteristic is especially applicable to large

vhite pines.

The origin of the elevations due to rootﬁg;gﬁth ig extremely difficult
e

N jf to document when confining observations tg;grosgféharacteristios. It is
. N
$K . | perhaps the absence of evidence that assists the most in deciding about the

N, origin of this type of elevation. The form of the mound, the absence of a

pit, no sweep in the lower bole of the tree, the form of the exposed portions
of the root system, the degree of development of the organic layers on and

. \
»‘g’ i around the elevation, are the major features which provide the bases for
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comparative analysis.

?haracteristics of Elevations and Depressions Due to Tree Stumps in

i:{ jf The microrelief of the forest floor is contributed to by elevations and

{
A ; 5o . . s s
' Adepressions which are related to tree stuups in various stages of decomposition.

iy

S

g jﬁ Stumps, the aerial portions of which have almost comylete}y disintegrated
& s
{ but still barely protrude above the level of the ground,agreaggﬁelevations

ot

%@Y" a, , -
\ ron the forest floor. The relief of such elevations is often increased by the
presence of roots and by partially decomposed organic déb:;§MmMmQ§ result is

I

s 4
a realistic mound, one which might be confused with thaﬁkcreatggﬁby uprooting.
The recognition of elevations due to stumps is usually quite easy, especially
when no large, live trees happen to be growing on their surfaces. inor

excavation will ordinarily expose rotten wood. If the wood is not covered

with mineral soil, and if the grain of the wod tends to assume a vertical

Sy
Q? §§§ 4 relationship with the ground, an old stump is strongly indicated.

/ Depressions are formed in the forest floor where stumps have rotted
away to depths below ground level. Then stumps 2 to 7 feet or more in

diemeter reach this stage of decomposition, definite depressions may be

- S tash
R e,
%

f § cfeate§;3 This phenomenon is espsciaily significant on slopes where step-

i Kiiﬁéfgorms may result, The surficial features of these concavities in the
slope resemble very closely the convex—concave forms resulting from the
upreoting of trees. Shallow excavations may expose wood of the stump, the
grain of which might either be vertical or curved to conform to the general

shape of & root. The possibility exists that mineral material may be de-

posited in the depressions, particularly on sloves, which tends to conceal

\z#en more the true origin of the pit-like expression. Another albernative exists

X
'L’l.
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that the wood excavated is part of a root which might have grown in the

..,.N_\

iu mineral soil, and is Surrouﬂded.ﬁy a meaium qf mineral mgtter. In such

E

N

instances, a section dug through the ﬁBQTESQlOH will often reveal at depths

of 2 to 3 feet or more the existence of root channels or actual roots, the

1

|
\
|

E presence of which surely indicates the remnants of an old stump.
%

\f ,Grossmbharacteristics of Blevations Due to Prostrate Tree Boles or Partﬁ Thersof:

Prostrate tree boles or parts thereof also produce mound-lilke" prresglonéﬁ

on the forest floor. In this region of New England, after tree boles have 1a1n

-

: p
on the ground for a hundred years or so, they tend to flatten out ané create?

< )"«\ - ’H
b elevations which contribute to the microrelief. Live trees are often oggerved
growing on such accumulations of organic matter. Leaves and other forest
litter also camouflage the origin of these elevations. :
J T :
\f As with the microrelief related to stumps, shallow*excavation.%illéusua}}y;

\‘vﬁw expose wood in various stages of decay. In the case of tree boles, howsever,

!

5 the grain of the wood is oriented parallel to the surface of the forest floor.
- In addition, the presence of wood is 1imited to one plane, that above the

surface of the ground, in contrast to stumps, the wood of which has depth ex—

tending into the mineral soil.

g?@ {f‘ The roots of trees growing on decomposed prostrate boles also may have
o

‘\@iagnostic value. The roots are inclined to folloW'the.organic matter provided

by the tree bole. As a result, the form of the root sy stem epproaches that of

the organic medium in which it is growing. The roots are apt to be concen-—

trated on either side of the root collar extending along the length of the log.

This is particularly charscteristic of small hemlocks and black birches 2 - 6

inches in dismeter.

G
. i
[q » R iy, 5

o When the forest floor is investigated to the 1nten31ty¥of 6 inches dlff-

erence in vertical dlstance many problems arise concernlng the origins of ‘the
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microrelief. In many instences, the origins of elevabtions and depressions

are alt once apparent. There are at the same time & large number of local
areas the microrelief of which is not immediately explainable. The local ares
on which trees numbér 330 and 331 were growing may be cited as an example.

The field notes which were recorded during an earlier phase of the investi-
gation describe the situation as follows:

#33L = hemlock tree = about 21 inches d.b.h. Appears
to be growing on a mound. This tree has large lateral
branches extending down to within 10 feet of the
ground. liore or less indicates the tree might have
grown under open forest conditions during (its life.
Crown is very broad, 50-60 feet in diameter. Tree is
in dominant crown class. Crown is quite free of
branches on northern side up to sbout 4O feet above
ground. Hard to imagine the two red maples growling
on that side within about 15 feet could have had that
much effect upon its crown development(?) Vas there
another tree nearer at one time and evidence of it
has completely disappeared?

Ry

Digging around base of this tree exposed the following:
largish rocks underneath tree which could account for s
part of the mound=like appearance. Around the base of
the tree on the south, east and northern sides are heavy
accumulations of organic matter. However, immediately
under a rather thin layer of orgenic debris on the wes—
terly and northwesterly sides is very fresh mineral soil.
Where organic layer on other sides might be a foot or
more in thickness, on this side it is only 2-4 inches
thick, and then one immediately exposes fresh mineral
soil. Under this mineral soil and also under the roots
if;z? of this hemlock tree was found quite an accumlation by
L4y <émﬁqpt of wood. One plece, guite sound yet, looks like
| white pine. The question is - how did fresh mineral soil
‘ get on top of this old wood? The configuration of grain
in old wood indicates it to have been from the base of
J{ the tree. About the only way one could account for this
%A“ phenome i 1s from an overturned tree. This large hemlock
could have grown on an old white pine stump as many do,
but this would not account for the occurrence of minersl
s0il on top of the wood.

There was also, immediately under the roots of the
hemlock, an abundsnce of charcoal present in small
pieces. The tops of the boulders upon which this tree



Meth. ' ’ ‘ H-29

is growing can be exfoliated guite readily in small
pleces. Would & fire have made this rock-surface
more subject to disintegration?

Tree #3370, a lU~inch hemlock situated within 2 feet
of #331, has a definite largish root extending up and
into where this mound appears, quite like growing on
the side of a slight elevation. The tree is situated
on a boulder, but this root is not touching it at all -
perhaps 2-3 inches clearance. No mineral s0il here at
all, just organic matter and some charcoal in very
small quantities:.

Pit of mound is not very noticeable. Rocky situ-—
tion could account for this. Area of organic aceuwma-
lation seems most logical for pit region.

Question - did fire or fires occur before or after
upturning of tree or both? Observations:

1. o indication of fire on present tree
boles or roots. .

2. Charcoal immediately under roots on
surfaces of boulders.

3. Present organic accumulations show 1o
evidence of having been burned.

4. 014 wood under tree shows no signs of fire.

From present evidence it would appear that fire
occurred after uprooting, but before hemlock tree
had become established.

¥ i <; #330 = small hemlock - 4 inches d.b.h. - suppressed,

foresﬁ grown form. Refer to #331 for details.
The yrecediﬁg description is an almost verbatim account as recorded in
the field.

The information available at the fime of the aforementioned description
indicated that the two hemlocks were growing either on a mound of an uprooted
tree or on an old stump that had deteriorated almost to ground level., The
concentration of wod alone, especially since the wood was confined to &
local area and had depth below the present surface of the forest floor,
suggested that a tree once grew there. The primary question seemed to con-

c¢ern what had happened to the tree.
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The presence of fresh mineral soil, the mineral material usually asso-
ciated with the lower B and upper C horizons, on top of the buried wood
suggested uprooting. The possibility existed howeﬁer, that the wood collected
was froﬁ a root that had grown in the soil, hence, it would be surrounded by
mineral meterial anyﬁay. The fresh appearance of the soil, though, still
indicated disturbance.

The variation observed in the thickness of the organic layers around
the base of the large hemlock also suggested a mound and pit. A4 comparable
bondition could have developed from an old sﬂmmp without uprooting, except
for the presence of fresh mineral soil so close to bthe surfage.

The charcoal, if anything, contributed to the confusion. What it seemed
to indicate was that the present hemlock trees became established after the
fire which produced the charcosl. This conclusion was substantiated by the
lack of evidence of fire scars on the present trees. The fact that the
buried wood showed no evidence of having been burned might only indicate that
the outer rind of a stump had been charred, or only its aerial portion. The
easily exfoliated surfaces of the boulders on which the larger tree was grow—
ing also led to the conclusion that the fire had occurred before the hemlock
entered the scene.

The smaller hemlock tree growing within 2 feet of the larger one also
had a story to tell. One of its larger réots'had grown upward at a very per-—
ceptible angle and into the side of the slight elevation on which the larger
hemlock was located. The root was now suspended in mid-alr with no organic
or mineral matter touching it from s few inches of vhere it originated until
it entered the ground almost a foot and a half away. Roots ordinarily do not
grow at such an sngle unless there is a medium present of organic or mineral

material or mixture thereof. Therefore, it would seem a safe assumption that
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at one time during the earlier life of the small hemlock such o medium was
available for its rools to penetrate. The shape of the root strongly indi-
cated that the medium was provided by the mound of an uprooted tree and not
by the organic matter of a decomposed stump.

The boulders and rockiness of the local ares also contributed infor-
mation. While digging around the base of the larger hemlock, it was observed
that many of the boulders were gquite easily moved, as though their present
positions had been acquired in the not too distant past; or as if they had
settled only recently from a disturbance.

The preponderance of the information available at the time of this pre-
liminary survey indicated z mound and pit of an uprooted tree, even though
the microrelief was barely perceptible. Informabion derived later concerning
the ages of the trees, ages of neighboring mounds and pits and their orien-
tation, and atherKE&ckgToﬁnd facts of general information, all corroborated
the conclusion that tﬁe two hemlocks, #760 end #7361 were growing on an area
that had been disturbed by the uprooting of a tree. ;&hus it wes in this
manner that each feature of the microrelief was studied. An attempt was made
to take advanta§ all of the information that was available at the tﬁney]

#

Only ta%f;rossfcrzterla of origin were employed dvrlng the peliminary
survey of the mlcrorellef. However, it was necessary to use all of them at
some time or énotner Actvally, the major objective of the preliminary survey
was %0 &ellﬁ;ate Lge microrelief vhich should be investigated more intensively
1ate£ ) There;ore decislons regarding origin could be put off until a later
phage of the study. Wevertheless, it would be & decided advantage if the

number of Yproblem areas" could be limited to those elevations and depressions

the origins of which had been reasonably assured to be related to the uprooting
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/) of trees Effort could be concentrated then on.a fewer areas, thus enabllngg

a more intensive ezploltation of the 1nformation that they could provide.

The preliminary survey exposed 6& local areas that warranted further

i
P

investigation. - Of these, 18 were mounds and pits that had bee% created by

the hurricane of 1938. Their origin was so apparent that it was only a matter

of collecting the evidence that they had to offer. The remaining areas, many

of which looked most certainly to be mounds and pits of uprooted trees, re-

quired further iavestigation before their origin could be completely documented.
Final Survey of the Mounds and Pits of Uprooted Trees:

The Documentation of their origin, the determination of the
v species of trees that were uprooted, the collection of buried

§f§} charcoal and pollen, and the description of their soil profiles.
& /f\ The preliminary survey revealed 6l local areas of microrelief that
N
J? ! K probably were mounds and pits of uprooted trees. The next phase of the
% VL '\\* B K

investigation was devoted to a more intensive study of these mounds and pits.
/F The origins of the majority of the elevations and depressions designated

by the preliminary survey still had to be documented. Then, those elevations

Sy

and depressions which were definitely established as uprooting mounds and pits

had to be studied further. The buried wood, pollen, and charcoal that might

USRS i

be incorporated in the mounds had to be collected. Finally, it was necessary

i to describe the soil profiles of the mounds and pits. The latter was essential

to help determine the relative ages of the uprootings.

T g i,

\ f The Morphology and Gross A of Mounds and Pits of Uprooted Trees:
v / 7

v/ Ten mounds dﬂd\iit $, Seven on fhavcurrentvplot and three within 100 feet

to the south of it, were selected for ;hten51ve investigation. They were
considered typical of the other mounds and pits in regard to their surficial
;yf b features. Sections were excavated through the mounds and pits(gither at a
C}y %gﬁ “right angle to their long axes or parallel to the direction of tree fall., The

sections ranged from 2 to 7 feet in depth and from 10 to 22 feet in length.
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V The profiles of the cross—sections were described using celer,\sonsistencetg%
and texture of the soil as criteria. The Hunsell Color Charts v;e?é*émplye&
for co}or designations of the frechly exposed soil horizansgfﬁg;ﬁsiézégeewgéﬁ
determined by the degree to which the soil components eitherm;égiéfééwg;;ava-
tion by the bare hands, a knife, shovel or pick, or tended to slump from the
vertical walls‘@f the profile. Texture was Qomputéd by rubbing the freshly
exposed soil between the fingers or in the palms of the hands. The sections
were prqfiled to a scale of one foot to the inch.
In spite of the multitude of variablegzinvolved, the mounds and pits of
u@roote& trees have morphological and anatomical features which are not only
peculiar to’their origin but also to their age.

1. Mound and Pit No. 1: A cross—section of mound and pit No. 1 is illus-

trated by Figures M-H-12, 13, 14 and 15. The mound and pit resulted from the
hurricane of 1938 when red oak No. 25, consisting of two boles 10 and T inches
d.b.h. and 53 years old, was partially uprooted. The disturbance occurred on

[ relatively level ground, the tree falling in a northwesterly directicn. If

the assunption is correct that the red oak originally had been in a vertical

position, the boles of the tree passed through an arc of approximately 60

e

. degrees when they fell. The soil is a Jaffrey gravelly fine sandy loam of

{ glacioflavial origin (Simmons, 19%9). The upper 2 to 3 feet of the soil on

: this local area was free of cobble size particles, and only an occasional

% pebble 2 to 3 inches in diameter was present. The red oak was salvaged in 1939.

i The cross-section was constructed through the western two-fifths of the mound

and pit ab right angles to their long axes. The age of the mound and pit was
14 years when the section was dug.

o ﬁﬁg ( A. liorphological features: The features of form and structure are
k,essentially those of a mound and pit in the early stage of development.

The general surface is characterized by a marked difference in relief between
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Pig. M-H-13. Hound and pit
Ho. 1. Horthwestern portion
of profile.

Fig. M-H-14. Hound and pit
No. 1. Ceantral portion of
profile.

Pig. M-H-15. lound and pit
No. 1. Southeastern portion
of profile. :
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the lowest level of the pit and the crest of the mound, the difference in
elevation being 2.2 feet over a horizontal distance of 2.0 feet. The outline
of the surface is definitely angular and quite asymmetricsl. The stump of
the uprooted tree is still present and almost intact. The smaller roots of the
exgdsed root mass have rotted awey, vhile the larger elemenbs have persisted
and. still held in susnensio”Aan‘apyreciable smount of mineral and organic

........ gy IR A

mwterlalgeoove the érﬁadr

P

The face or profile of the exposed section can be;séparat%d quite
readily into two general areas. The horigontally hatched and stippled '
portions of Figure M~H-12 are regions where relatively 11ttle or no distur-
bance resulted from the uprooting. They occur at the extreme ends of the
section and at depths below the influence of root pull. The angular hatching
\ aﬁd'stippling denote regions of disturbance, The same distinctions can be
. %% mede in Pigures M-H-13%, 14 and 15. That portion of the, cross=section with
; E the smoother, firmer walls is the relatively undisturbed region, while the

loose, slumping walls characterize the disturbed region.

T,
i
B. %Tosﬁ anatomical features: When colcx con51stency and
SV L,

texture of the soil are employed as criteria, thel gross fanatomlcal features
D ’ g

e
et

of mound and pit No. 1 (Tig. M~H-12) become apparent, The profile may be

separated into four general regions: region of relatively little or no dl*‘
@

turbaﬂce region of deposition, region of ylvozgand the region ofi overburdenwwﬁ

,@“

?%@é { pctentlala Bach of these general regions, in turn, cen be divided into

Smallef unlts.

The region of relatively little or no disturbance g

occurs at the extreme ends of the section and at a depth generslly below the

influence of root pull. It has the sppearance of & normal soll profile, the
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horizon is represented by units Mos. 1 and 1A; the B horizon by units Hos. 6,
7, & and 9; while unit No. 10 constitutes the C horizon. That the profile
" acroes the entire length of the section resembled that of this region before

. the uprooting in 1938, would aﬂpear to be.a reasonable assumption.

o

L T "‘

The region of overburden potenulaﬂ is one of soil disturbance.

h‘\«xun -

It is that mass of mineral and 6rganic matter 1ncorporatea in the roots of

the toppled tree. Its existence in its present state is dependent primarily

upon the facts that the wprooting is relatlvelJ young, aavmng occurle& onlj

¥ F 14 years ago, and that the red oak tree was only artlally unrooteda Even-

tually, the mineral and organic material which is now belng ﬂeld in suspension
by the root mass will become disengaged and slump to the lower surfaces. At
the present time, however, this region resemblef the region of no disturbance,

a major exception beinz that the horizons have been t11ted and le;t at a per-

v ceptible angle. Even so, the vpper horizons of th@ overburden potentlal are
still continuous with similar horizons in that p?;t of the undlsturbeé reglon

Neowiaid side, il
whlcb 1s contlcuons and. to the northwest ﬁ The units comprising the’ overburéen a

ot

( poteptlal arer Nos. 1, 14F, 6F and &pP.

el

i,

The reglon of deposition is represented by that portion of the section

which has been most severely disturbed, at least up to the present time, by

the uprooting. It comprises the pit side of the mound, the pit proper, and
the area directly underneath the pit which extends down and into the region
of relatively little or no di sturbance. The appearance of this region is that

of general disorder, of horizon discontinuity. Root pull, mass dislocation

£l . of mineral materisl, and sub@equent den051tion are primarily responsible for

e

- the present condition @f d%rang@ment., It is this region of mound and pit No. 1

"x. e
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g% that offers the least resistance to excevation but at the same time will 1ot

e k3

¢

\% WY %

s 4
i
o

‘support a vertical wall due to its slumping tendencies.

The region is d£v1sible into 5 units: MNos. 3, 5, 14, 1B, and 1. Units No. 3
and No. 5 may be considered as the basic parts. Unit No. 1A, in the pit,‘is
a remnant of the Ay and Ap subhorizons of the pre-disturbed profile which is
still evident in the undisturbed region. That portion of Unit No. 1 which
overlies the pit proper is late organic sccumlation, while No. 1B is a small
deposit of leached mineral mauerlal that has fallen recently from the sus=
y/ pended Ao subhorizon in the Qverburéen potentlal. ),

Unit No. 3 haa resaiggémg;ikérlly fr&ﬁ root pull. The disturbance
assoéiateﬁ with this area occurred immediately before and shortly after the
u@rocting. Only the upper extremity of this unit, if that much, has been
directly influenced by subsequent deposition from sbove. The dislocation of
mineral material by root pull followed by local slumping into the root channels
are pri@arily responsible for the characteristics sssociated with this unit.
Bince the disturbance was essentially local with 1little deposition involved, it
would appear that this unit, No. 3, originated primarily from Unit No. 9 with

No. 10 also contributing a minor portion. The general color and the texture of

— L.\

No. 3% are very much like those of INo. 9 while 1t3'con31stence is very loose.

T

<

Unit No. 5 is the result of both root pvll and &ew081t10n The

“*z area under the pit was subgected most to rToot pull as evidenced by the fact

T e et i e b e »
S et

* that a thin layer of Unzt No. lA has retalnéd 1ts original position, even if it
has slumped slightly. The larger part of Unit No. 5 that forms the pit side
of the mound is the result essentially of deposition over the 1l years since
the uprooting occurred. Uunit No. b originated mainly from Unit Wo. &, part of

which is still engaged in the root mass. The color and texture of the two
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units are very much alike. The upper portion of the region of deposition,
Unit No. 5, 1s being added to constantly as portiong of the overburden
potential slump back into the pit. Unit No. 1B is a vivid ezample, This

small area is the result of very recent deposition. It resembles Unit Ho. 14

5
%;%

é%ky closely.

e ) The region of plvot, No. U, is the last major portion of the

i H.w%

&proflle.ﬂf&t also is a region of disturbance, but the factors responsible

o ﬁge églte unlike those of the other two. At the instant of the uprooting,
region provided the fulcrum or the zone of pivot on and in which
w%he leeward side of the lower tree bole, the stump, rotated through 20Pprox—

\ iﬁatsly 60 degrees. The disturbance of this region, therefore, resulted
mainly from compression and thrust. The smount of thrust is evidenced hy

the manner in whiéh the horizons of the adjacent wunits to the northwest have
</ been bent. 'Units Hos. 8 and 9 of this{g;i%adjacent area also appear to have
been compressed, their thickness havingngééﬁ diminished conslderably. The
lower reaches of Unit No. 4 were probably derived from the C horizon or Unit
Ho. 10. The upper extremities of the vivot region might have been contributed
to by deposition. The region in general, however, was probably derived from

Units No. 8, 9 and 10, and is the result essentially of disturbance in place.

The general color and texture of the ﬁlvot regloa resemble those of Unit No. 9

J \Eée@most / itsiﬁonsistenM, is very looge, however, in spite of the pressures

to Whlch it must have been subjected

C. Morphological anﬁ gross;“natomlcal features that are of diag~
nostic value for relative age determinatlon. No chemical or physical snalyses
required for their observation.

The profiie of mound and pit No. 1 possesses characteristics which

are peculiar to its stage of development om the length of time lapse since
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the uprooting. These diagnostic feabtures which can be observed without
chemical or physical snalyses may be di&ided into two calegories: surficial,
those which can be observed without sectioning the mound and pit; and internal,
those which reguire sectioning. | .

The most pronounced surficial featureszare the remains of the
tree that was uprooted and the marked difference in relief between the mound

and. pit. The angular shape of the mound is another.

The very obv1ous presence of four general regions across the length
of the profile constltutas & major internal characteristic of mounds and pits

of this age class. The regions of relativeiy no disturbance, depositvion, over-

o g,
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EZ~‘ burden and pivol, can be readlly %elln@aﬁed %y the pronounce& differences that

f“ e i

7

s
o)
F
3
iy
s
=
!_l
=
ot
g
o
H
1
¢l
o]
o
[o]
“5
R
o
psd
w
po
w
Lo
0]
i
[¢]
(D
p-'
o
o
!
§
(o]

They impart a definite

et

)4
"blocky" appearance to the profile, each region having a{different angle of

b,
Z} . ?7 repos?j> Only at the extrene enﬁs end depths is there a semblance of a[ﬁormal
[% L &g:a

i ;;8011 proflle)

The relative status of the overbux&en gotentlal reglon 1sfalso an

s,.

e emeas

yﬁv indicator of age. An actual overburden may be formed one 1taﬁ?f@1¢h up-

T

rooﬁing. In the instance of mound and pit Ho. 1, however, no overburden
resulted then or since. Not enough time has elapsed.
The discontimuity of the A horizon and the differences that exist
in its development across the profile also serve as notable features of age.
The undisturbed region is characterized by a well-developed A horizon, the
Ap subhorizon of Whic%gUnit Ho. Iéyis 2=l inches thick. The plt proper has
only a thin sccumulation of recently deposited organic debris; no’ thicker than
that of the undisturbed region. In addition, very little, if any, incorporation

of this organic matter has occurred with the mineral soil below. The woper
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reaches of the pil side of the mound have no orgenic accumulation. These
marked differences in the A horizon are easily observed, and are definite
properties of mounds and pits in the early stage of‘development.

2. iound =nd Pit No. 75:

Figures M-H-16 and 17 represent the cross-section of mound and pit No. 7H.

A white pine tree was uprooted during the hurrlcane of 1815 and later salvaged.

b PP

Qﬁgﬁf; J%Its dlemeter at breast height is estimated to have been about %@ feet, [Ihe

K

tree fell in a southerly direction roughly oaral?el to about a 30 percent slope.

e e

The soil is a Brookfield stony loam (Simmons, 1939). Pebble-size particles

were numerous, and an occasional twbble was present. Underlying the ares of
the cross—section at depths varying from 16 to 47 inches is a firm-in=place-

till (Spaeth, 1938) and (Sﬁout 195?) This til1l is difficult to exéavate,

ﬁﬁ? has a noticeable degree ofgf133111tg, &nd affords considerable resistance %o

root pemetration. A small haé£;;£i£ree Wo. W13, 2 inches d.b.h. and 63 years
old, was growing on top of the mound. The cross-section was dug thiough the
western one-third of the mound and pit at righﬁ angles to their long axes.
The age of the mound and pit wes 137 years when the section was excavated. °
A rorphologlcal features' The microrelief of mound and pit Ho. 35
V{%E% may well be consider i cias 1ca1 f&t smooth but strongly curved surfaces are
gl( those which ordinarily éf%ﬁassoclaued with mounds and pits of uprooted ﬁrees)

The relief is still pronounced, nevertheless, involving e difference of 1.1 feet

in elevation between the lowest part of the pit and the crest of the mound, a

NP

g
E horizontal distance of 5.5 feet. The outline of the mound and pit is régular
%% & sj ‘rf % S - R

% L Q;v‘jr -

[ being ahnosk symmetrical he lower bole of the uprooted tree is no longer

perceptible w1uﬂout excovation, having disintegrated to depths below the mound
surface.

The smooth, reguler contours of mound and pit Ho. 35 tend to

belie the internsl characteristics of the profile. The cross-section hag the
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“The disturbed portions still can be disbtinguished

appearance of deQun aﬁéﬁﬁ
readily from‘u@@;ﬁ%ﬁrﬁga ones. The horizontal hatching and stippling of

Fig. M-H-16 denote areas of little or no uprooting disturbance. This general
region occuples the endsg of th@§ﬁ£&11;xénu the depths below the penetration

of large roots. The hatching an& stlypllng orlented at an angle designalbe

areas of disturbance. They are confined largely to the central part of the
cross~sectlon, the major exception being that small avea which forms the

lower slope of the leeward side of the mound. Due to major color differences
between the disturbed and undisturbed reglons, the profile has a decided striped

appearance, the bands being broad and oriented at acute angles. This effect

is ezoressed by Fig. M-H-17. Even though definite dﬂffcrences occur in soil

B Pt Y

ol

ngﬂSlstence @?ross the length of the prcfile, only minor5Visualg@vidence is

\
it

aéparent.
Another very noticeable feature of the profile is the presence
of the remnants of a buried A horizon, the upper surface of the soil that had
developed prior to the uprooting of 1815. This feature is an integral part of
the leeward side of the mound.
Closely associated with the buried A horizon is another distinguish-
ing featvre of this mound amd nit, Had the cross—section been constructed through
the central part of the up?ooﬁiﬁg “instead of the western third, buried remnants

of the uprooted tree Wculq have been exposed. /Flaures 1-H-16 and 17 do not

)

£
reveal this feature, however, further excavabion did. | The buried remnants in
/‘

various stages of decomposition occupied an area over a foot in dlameter. Due

to the organic content, it was very dark brown snd of fluffy COHSI tencé%
3

gt

lMounds and pits of this age class, when sectioned through the center at rlght

TS =
R sy,

angles to their long axes commonly reveal-%h;sw?geggy$gwa£,burie& wood.
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Y ' : B. »Gvoss @matomlﬁal features: With one major exception, the

profile of moumﬁ and- Dlt Mo. 75 can be separated on the basis of soil color,

t

4 ““m

o s con51stencg end texture into the ssme general regions as that of the 1h=year-
f y )

/' ‘uia”@fbfile. The reglons of relatively little or no disturbance, deﬁ051tlon

\/ I

and pivot, are stil) resdily discernible. However, the 0€érburd6ﬁ potentlal

of the younger mound appears as the region of actual overburden in tne 1”7"“J
vear—old profile.
The relatively undisturbed vegion comprises the ends and
;1 lower half of the cross—section. I{ is characterized byifrue genetic
\ horlzonsj} Units Nos. 1 and LA constitute the A horizon, Unit No. 8 the B
herzog}and Unit No. 10 the C horizon. The boundaries of the horizons within
theqregion are smooth. The upper boundary of Unit Ho. 10, however, is very
wavv under the disturbed regions. The largest undulations occur below the
reglon of pivot. Root pull and thrust orobably contributed to this
irregulerity.

The reglon of deposition consists of Units Nos. 3 and 5 and
segments of No. 1. It constitutes the pit side of the mound and th piv
proper, a positlon compareble to that of the ll=year—old uprooting. The flat-
tening of the mound and the filling in of the pit have resulted in a shift of

positions between Units Vo 3 anﬂ 5 Instead of being superimposed upon Ho. 3,

Q// Unit Ho. 5 tends %o be 1n Juxu tlonxﬁgth it and almost in the same plane.

Thig region of depogltlon thsrelore has a more elongated form than its
counterpart in the younger profile.of mound and pit No. 1. A4lso, ite angle

of repose is more nearly approaching the horizontal.

The upper half of Unit Wo. % is characterized by more particles

of pebble and cobble-gize than the lower half. At the same time, it also has
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7 nore coarse komponﬁntéithwn.Unlu Ho. 5. The éomponents“&i an Qverburden i
/ \ “ x A T e
v/ /pctentlal react to ﬂrQV1uy in somewhat the same mmnmer as the talus of

steep slopes; the 1ar§er fragments tend to be displaced farther downhill than

the finer. As a2 result of this sorting process, the pit prover, or Unit No. z,

is surfaced with an accwmlation of coarser particles in a matrix of Ofbaﬂlc

and finer mineral materials. A4 comwarable textural relationship tends to

prevail between the upper, and lower portiOﬂs of Unit Ho. 5, culy the size of
W the particles involved eyenot as large.

Unit No. 3 is also characterized by a thick accumulation of
organic debrls, much of which has become incorporated with the mineral particles
below. The pit side of the uprooting, Units NVos. Feand 5, is truly a region
qf deposition in mound and pit nrofiles of this age class. Its general pro-

perties are strongly influenced by the n major process involved, deposition.

T
Mm«,g«v ,,‘« e

There is a definite sorting ofHeom@onents é@cordlnf to slze. Itg co&slst@ncé}

Y 3 T -
. .4 1ls loose. The color and texture of‘Uﬁit ﬂo. 3 are more nearly like those of
Gty e
oo
vowo At

Unit No. &, while the same properties of No. b are more similar to those of

N
P
/f’,fé;
7.
AA

Ho. 10,

The region of pivot in the 137-year-old profile is practically
in the same reiative position as that of the 1l4-yvear-old section. I% comprises
the m@jor bulk of the leeward side of the mound and gpproximately the upger
one~third of that surface. Its 1ong axis is almogﬁ vertical. The region of

pivot is esaentlall? s%qjl cne of local displacement. The change in status of

J/b gaﬁ overbardenwpotentlalﬁ however, has altered the region of pivot somewhat.

Its upper reaches are now influenced by the slumping and subgequent deposition

/,," I,

of tme/camoonemt mhich had been incorporated in the root mass of the toppled

-l e

tree. Conséﬁﬁéatly, the uvpper part of the pivet region has a slightly more

<
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disturbed eppearance. In general, Unit Wo. 4, or the pivot region, resembles

i/ Unit No. & most in color and texture, but has a 1ooser;ﬁons1 tenceﬁf

Ongof the most pronounced differences between the profiles of
mounds and pits Nos. 1 and 35 concerns the relative status of the mineral
and organic mass which is wrenched from the soil and held in suspension by

the roobs of the togaled tree. That mass of material which once constitubed

<,

g
IE‘ j

& tae evevburden uotentla ,0f uprooting No. %5, haﬁ slumped to the lower sur—

faber Part of thq.potentlal Fell to the leeward and buried a small arvee
that now repregents the foregb floor that existed prior to the hurricane of
1815 Hence, bthis mineral masg overlies the old forest floor and is an

actual overburden.

The region of 0v&rburden Unzt No 2, is gituated on the

A R e
‘ ,vfleeward side of the mound and is 1n juxtap031tlon &Eﬁ contiguous with the

upper part of the pivot region. It creates the lower two-thirds of the

leeward side of the mound., Its long axis is approaching the horizontal

,,,,,, T,

.

position. Unit No. 2 is a highly disturbed region, lts 00ﬂ313tence‘belng

Nb_

quite loose. Its color and texture resemble most the upper portloﬁ of the
B horizon, Unit No. &, of the undisturbed region. A partial explanation
for this close affinity is that the minerg] material of the overburden was
derived largely from the upper horizons of the soil that were picked up
bodily by the roots of the toppled tree.

Directly nnder the overburden are the remnants of the 1815

oA

forest floor. At this stage of development, the buried A horizon is xexry,

7
§
}‘5
¥

conspicuous. The central portion of this horizon is markedly thicker and
represents, perhaps, the actual point of pivot of the toppled tree. Here,

the organic layers of the o0ld surface were folded over, more than doubling
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lieth.
2, A remnant of an Ao horizon, is still
where

their original thickness. A
In more northerly regions of the Eastern United States,

perceptible.
the buried Ao horizons provide a definite

podzel soils occupy lerge areas

} earmark of mounds creasted by the uprootlné of trees.
)."

C. Morphological anérwrosé anatomlcal festures that are of

No chemical or physical

Y
disgnostic valve for relative age detefmlnatlon-

stronély curved

analyses required for their observation
The profile of mound and pit Wo. 35 has characteristics which
The smooth,

a
minor pro=

are related to ils age or stage of development.
distinet surflClal grogerty ﬁf

surfaces of the mound and pit constitute
&dlmlnlvhmentjgf the overburdeﬁ potentlal to»

this age class. Jf
bortlons concomltsnuxw1th tne dlﬁlnﬁearstloﬁ of the root mass untll it is no

1onger v151b16 from the exterior of the mound are additional surficisl features.
The presence of four major reglons arranged along the length

of the profile provides a basis for several internal features of diagnostic
A

One of the most significant of these is the region of overburden.

value.
well developed overburden is symbolic of another stege in the maturation
especially an over-

process of the relief created by the uprooting of a tree

burden that not only contributes to but also blends with the mound as well as
he general tendency for the regions fo

T——

g;

the one of mound and pit Wo. 7H
have more elongated shapes, for their long axes to approach more nearly the
ile also

their positions to be aligned acrossg the profllg}

”Tgﬁw,_*..- .

horigontal, snd for T

i

\\ are criteria of age.
The relatlve value of colori cons1stence @nd texture of the

FREASC iy
/””‘

P

o T

f { :*‘C,, -
soll as bases for\gellneatfngst 16 regions of no dlsturbance deposition, pivot
The variation in color among the four

H

and overburden, changGS"ﬁver time.
regions of mound and pit No. 35 is as pronounced as it was in the 1l=year—-old
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profile. A comparsble relationship prevails with texture. However, the

Y

b

&/ renge of variation in;ébnsisteﬁé%“iﬁ decidedly less vithin the 137-year-old
section than in the ycungé;; especially if the undisturbed regions are

excluded.

J Two more features exist in the profile oﬁ” prootiﬂg:go. %H

T <

that are immediately apparent upon sectioning,and afford criterlé of age.
Both of these concern A horizons, one that has developed on the disturbed
surfzces since uprooting, and‘the other that wes in existence at the time
of uprooting but is now buried under the overburden.

The buried A horizon of the pre-1815 forest floor is a
conspiduous feature of mounds of this age class. Its color, very dark brown
/ to black, makes 1t so. The dark color is due primarily to the high per-

! centage of orgenic content. This organic matter has persisted for at least

. 100 years in a buried condition. It is guite heavily laden with pollen, the

pollen belng well preserved.

The heavy accumulation of orgsnic debris in the pit is also

vronounced feature. Hven though incorporation of organic with mineral
! material has progressed with accumulation of debris in the pit, there is only

slight evidence of leaching. This provides an apparent contrast with the hp

; horizon of the undisturbed region. Pits of uprootings of this age caltegory
LA

-

&

Vj jexpresg’ the optimum of orgenic accumulation. Never again during the ensuing

k% y

i

steges of development will there occur more unincorporated orgenic debris in

%{ 4 the pit. There is also a marked difference in the degree of development of
the A horizon across the surfaces of the disturbed section. Orgenic accumu-
lation diminishes up the slopes of the mound until it is only skin deep on

the crest. Practically no incorporation of orgenic with mineral material has
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taken place on the higher elevations, the soil immediately underneath the

organic veneer being very fresh—looking.

The buried A horizon on the leeward side of the mound and

the heavy accumulation of organic debris in the pit are integrali’c
of moﬁnd and 9it No. H. Ag gueh, their rank of importance as criteri%dof
relatiﬁe age determination is equal to, if not greatar,than that of any other
feature of uprootings of thisg age class.

The buried wood of th@ 19W@f extremltles of the ere that was
vprooted is 2leo of significance ag a clue to the amount of elapsed time
gince u@rooting. A& major variable must be taken into consideration, however,
vhen this fealure is employed. That concerns the differential which exists
between the woods'of various species to resist decay. The lower bole of
slow growth white pine will persist longer in mounds than any other tree
native to central Wew England. The presence of buried wood, nevertheless,
tends to place a restriction onwthe amount of time that has transpired since

e o \‘ i

vprooting. Ohservatlong dictate zhat under the conditions which prevail on

TG
- %

S
T

] tae’curremt research area, wood cf uprooted white pines will persist in

et L

mounds for at least 137 years. Judging by the state of preservation of the
wood fragments after this length of time under the soil, 175 years is not
too long to expect some remnants to persist in an identifiable state.

3. Mound and Pit No. 17

Figures M~-H~18 and 1g deplcf the cross-section of mound and pit No. 17.
The uprooting occurred durlng the hrricane of 1635, The species and size of
the toppled tree is not known. Judging from the size of the mound and pit
though, the tree must have been of considerable proportions. Any estimate
of size, however, has to be tempered with the possibility that more than one

tree was involved. Regerdless of the variables involved, 3 feet in diameter
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% . ’
% would appear to be a ressonsble estimate.  The uprooting occurred on rela-

= .
7 %% (Mo %?
: . %ﬁtlvely level ground, the tree €a111ﬂ¢ to the southezst.' The soil is a

o/ Kfﬁ

;y@
o
&

Brookfield stony loam. (Simmons, 1939), practically the same as encountered

B

in mound and pit No. 3. A very, firm-ln-place-tili}also underlies this area.

Its depth under the surface varies from’ 57 %o #O inches.

; The remains of two stumps, Hos. 208 and 209, were present on the mound

_ surface. No. 208, a hemlock 2l inches in diameter with a minimum age of 105

V years)was situated on the extreme northwestern edge of the mound. No. 209, &

white oal stwup 15 inches in dismebter snd at least 127 yvears old, was located

on the very southwestern edge of the mound about midway of its length. The

White oak had been felled by the logging opération of 180%, while the hemlock

was felled in 1854, Two live trees were growing on the mound and pit surfaces

at the time of sectioning. A beech tree, Wo. 210, & inches d.b.h. and 91 years

old, wae growing on the extreme southeastern edge of the mournd. A red osk

tree, No. 220, & inches d.b.h. and 63 years old wes on the edge of the pit.
The mound aﬁé pit were sectioned through the western two-fifths of

their len%th at a right angle to the long axeg. The'agé of the uprooting é&:}

tji\ fthe tlme éf';éctloniﬁﬁ>was ZLT years.

4. liorphological features: The relief involved between the
mound and pit of Ho. 17 is about 1.1 feel over a horizontal span of 7.5 feet.

| This amounts to almost thres=fourths of the totel relief involved in the

kgﬁ127-year-01i Uproo»inb and one seventh of that of the 1M-vear'old mound and

ﬁ@lt ))Even thdﬁgh the contours of mmuﬁd and pit Ho. 17 are ﬁnooth and

p e
v/ // graduel, the rellef’createﬁ rimparts a definite characteristic to the forest

f; floor: a form the qpallties of which can be related readily to the uprooting

™
KO

process by the inguisitive observer.
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The cross—section has an apoearance of uniformity about it

/ e

\/ that was not %K@regsé& in the two younger profiles. The ”enerul region

e

e RN

of disgturbance still slands out in contrast to the undisturbed norulona,

especially the pit side of the mound and the pit proper. Differences in
/ P T

w/ color, texture and Consistence are not nearly so obvious, though, as in
< b

- the younger wprofiles.
‘ The pit region is a pronounced feature of the profile since it

is beglnning to develop a series of quite distinct horigons of its o,

| most of which are strongly influenced by orgenic matter.
A buried A horigzon is conspicuous by its absence in the profile

of mound and pit Wo. 17. Another h0f1zon nEVLruheless one closely related to

',‘ S

J the same buried soil profile, {Impargg @ eilnlte characterlstlc to the leeward

" JER
P S

l side of the moundi. This horizon is a (strong brown, & much rlcher color than

ite couataraegt on the other end of the uﬂalsturbed region. It represents

¢ that part of the profile ordinarily associasted with the vpper B horizon. The
-, e i
contrast in color beuween this and the surrounding strate is very marked.

/

\
J Grosﬁ anatomical features: The profile of mound and pit Wo. 17
\ TN
[?g . can still be d1v1&ed into the aameifour majo% or basic regions as that of up~
; rootlnb No. 25. However, the 1mpr65510n of vertical "blockinesgs" and deran f
g‘/ P 5 e
meg% is not nearly so pronounced.
el e ;:fii‘”‘“».%
The regions can still be delineated by color iconszstencéxand
texture, but closer chutlﬂy31s reguired. Excluding the h&fgégg of firm till,

the color variation across the middle of the orofile is actually rather small,
being as follows from left to right: Unit No. g, 10 TR 5/8; vellowish~brown;
No. 8A, 10 YR 6/8, brownish yellow; No. A, 7.5 YR 5/8&, strong brown; No. 5

10 YR 5/8 to 10 YR 6/6, browmish yellow to yellowish brown; No. Y, 10 YR /g,
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yellowish browa; No. N4, 10 YR 5/8, yellowish brown; and Ho. 12, 7.5 ¥R 5/8
to 7.5 YR 6/8, stronw brown to reddlsh yellow.

TS

The variation 1a(son31sten6\\1s also less across the profile.

R //«4 —

In the vounger sections, differénces 1n<con31sten@%~wewe either obvious due

Lo slumping oqleX;;ess;;M%y the degree of resistance to digging with s sghovel.
hereas in th e§@rofile of the 317-year-old mound and pit, differences anong
the al/iunbed reglans requlrea testing with o knife blade before they could
be(é/;erve&“%iCon ncéxwas nevertheless one of the most reliable criteris

fo E;igneatlng \the rroflle into its basic units.
B

e TSR

Texture variation is also diminished in the profile, the soils
being much more uwniform in this respect. The pit region is characterized
by an accumulation of pebble-size particles, as expected.

The region of relatively 1ittle or no disturbance still occupies
the ends of the section and depths below the penetration of lerge roots.
The leeward end of the section could not be extended beyond the extremities

of disturbance because of a lerge boulder. Therefore, the contrast in devel-

/’\zf” \”\

opment usuallv ezpreased\bg the upper horizons of the undisturbed region
could not be expoged on this end. That the leewasrd end of the profile would
have closely resembled the windward end before uprooting appears to be a
logical assumption. Units Wos. 10, 9, 8, 7, 1B and 1 constitute genetic
horizous of a soil vrofile that might be considered typical of the brown pod-
zolic region. ‘The wupper margin of the firm till, Unit No. 10, egain tends to
dip under the region of pivot.

The region of deposition overlies two~thirds of the length of<tims
mound end pit No. 17. Even though it occupies the same relative position as

that of the 137-year-old uprooting, this region of deposition is basically
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different from its younger counterpart. Its long axis is practically hori-
zontal. The units which comprise it, Hos. 5, TA, 84, lo and segments of 14
ﬂ/ { and 1B are essentially superimposed upon one another and parsllel. They have
~ \\ acquired the visible characteristics of genetic soil horizons.

The region of deposition features two of the most proncunced

broperties of profiles of this age class.(\The pit is especially impressive.ﬁw
: /

The thickness of the unincorporated organic material is not one of its salient
features as was the case of the pit in uprooting No. 35; as a matter of fact,

the thickness of the unincorporated orgenic layer is only slightly grester in
the pit than on the other surfaces of the profile. However, the amount of

/ q ffy,m‘ g Y,Vl\_Nﬂw
/ . orgenic incorporation and the depth to which it na% proceededs are wy 1mpﬂ6551ve

Y

) &%iﬁ%»“ the Z17-year-old pit. Unit o, TA, 2 zone qg\}ilu;i¢ \1combav@bi\“ﬁerha/s

—

W

to & Bp horizon, has a maximum thickness of 10 inches and an average of 6 inches

in the pit proper. FPits in the age class of uprooting No. 17 exhibit the
0 e T Ny
lbﬂijﬁigggg;\éptlmum &eveloyment of organic 1@6@%@Qraﬁ10ﬁ.
4 el -
Another promlpentiproperty ;x the pit region, one that is closely
N T S
C\ /4relatud to the organic horizons, is the presence of a conspicuous @1luviation’ }

s

(n} { zone, Unit 1@, Four inches thick at the center of the pit and dark ré&&ish

H
B

gray in color, this horizon is comparable to an Ap horizon of & podzol soil.

U et
o . e
P

\As such, it imparts prominent Cueracter1¢v1cito the pits of thig age class.

Ny ~_/
Units Nos., 5 and &4 comprise the major %POﬁortlou of the depogition

=

. S : . Iy « o u - . . «
region, <Qon51stenc of soil is the primery ecriterion of their distinction from
the 5urrovnﬂ1ng areas. In general, their soil particles are more 1ooseTJ
arranged, can be excavated with the fingers, and separate into individvual com-~

ponents or suall aggregates upon removal. Yhereas the mineral Components of

Units Nos. 9 and Y, particulerly io. I, require a kmife blade for excavation,
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N ¢
e

e

and when removed fall out in pieces or sgsregates, the mlneraﬁ comwonent@ of

which adhere togelher but can be easily separated by crushing between the
fingers. The textures of Units Nos. 5 and 84 also tend to be finer than of
those below.

A Teaturse appears in the pivot reglon of the 317-year-old section
that has not yebt been encountered in those of the younger profiles: Hamely,
its long axis 1s practically horigzontal. Up to this time, the long axes of
the pivot reglons have been oriented vertically or at an acute angle. In

addition, the pivot region of mound and pit Wo. 17 is completely overlain by

the region of deposition. The factor of time, perhaps, is primerily respon- ‘_5

gible for this latter rel gti nghip., It may be recalled, that in the 137-year-

e NG T
allh

old profile theisverburéen potential Yhad beeﬁ/ﬁlmlnlSh el to ml*w;wpﬁﬁﬁﬁffions.w)
e /// \V‘, i

As 2 result, a veneer of mineral material had been depogited on the surfaces

of the mound and pit. The situation presented by the Z T=year—-old uprooting,

wnere the region of wnivot is overlain by that of dep ositionl would apnesr to
//‘\ B i o

o i e 8 =,

be the result of fnrtkei SCCf@thﬁerOm an{overburacv ﬂOueqtla
S

o g \\ | T

since the overburden potentisl ve 7 likely had bean diminished to minor pro-=

3 However,

portions almost 200 years e@rllev, the volume of debris reguired to bury the

present region of pivotb ia incompatible with the volume that was actually

avellable. Consequently, what appeared at first to be a dGQOSlt on tOﬁ of the

pivot region might be more logically explained as %, senetic 3017‘3ro€1 & that

has developed during the last 200 years. In light, of tbc fact tnai wenetic

horizons have been developed in the pit of the some profile, the explanation
becomes even more feasible.
The overburden of the 137-vear-old profile was "set—=off! by a

buried A horigon, vhereas the overburden of the 31 7-year-old section is accen-

\ tuated by a buried B horizon. Since the A horizon of the entombed 1675 profile
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¢
ha)
\F‘;éxjh hag disappeared, its disintegration has undoubtedly contributed to the present
\ properties of Unit No. 12. Thersfore, this most obvious portion of the buried
profile, Unit No. 12, probably includes the A horizon and the uppermost portion
of the B horizon. However, since it has developed more of the properties

usually associated with the By and Bo horigons than with the A horizon, it is

" perhaps more appropriately designated asg the upper B horizen of the buried soil
profile. Certainly, the windward end of the undisturbed region hag no compar-
able featuve.

A significant fact remains, that sufficient time has elay%éd since

| the uprooting to have permitted the soil forming nrocesses to create the alter—

N
ationg that are quite apparent in the profile.
i T
C. Horvhological aai&§roqs'anatomﬂca1 fe@tureﬁ thgtware of diag—
L, f/E . o //“‘»;- i,
5;;31 . ostic value for relative age determination: {No chemical analysem requlred* .

€ PR R , mmwwmwﬂj%

hlﬁ%\ The 3l7-year-—old profile is characterized by features ﬁhlch are <

ﬁx}? A

AN

\ the resull of s0il forming processes, while the properties of the younger
sections, Nos. 1 and 35, could be attributed predominantly to processes asso-

" ciated with uprooting: immediate deposition, roob pull and thrust, mass dis-
RO
location, and %ﬂcretloﬁ due to slumping. To be sure, profile Wo. 17 still
e "/ L ‘:"J’"W‘
passessas the morphology and. gross %natomy that are inherently those of

;c;-
A

mounds and pits of uprooted tree However, the fundamental differeﬁces be-
tween the profiles of the 137 and 317-year ~01d sections exemplify an important
fact: That at some period during the spen of 180 years, the differential in
})age of the two sectlons, the role of the uprooting processes in the develop~

mental morphology and enatomy of the mounds and pits becomes subordinate to

that of the soil forming processes. Hence, the presence of gquite distinet

genetic soil horizons in the F17-year—old profile. Actually, the soll forming
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] processes probably become<é;e&om1nate fven beform the stage of development

N S
J/ attained by the ldf-year—old u@rootiné, onl;/thelr expressions are nob so

. obvious.

The parallel an& near horizontal arrengement of the four major

regions and their%comEOﬁepté acrosg the profile of mound amlﬂg}t Ho. 17 is

one of the sttlnctlve features of its age class. The @g;;ounc é;%;;géloﬁ\
e

= . . \ /"f / /‘-M rw";a
of genetic horizong is 2nother. S /
The profile demonstrates an incipient Ao horizon. About four \
§}§ inches thick in the pit, the layer of leaching diminishes on the slopes to
N3 |
(L{fﬁﬁ%w practically neg fzble rroportions, neverthelesiiit does persist almost the
@ t
¥ b
%}f entire length of the disturbed regions, and it is recognizable. Alse ex—
5;? 3 [ Tt e O i .‘%?‘*
Dressed in the pit of the 317-year-old section is the stage of optimum devel- /
M
¥
opment in uprooting profiles of a Bp horizon. This zone of illuviation is q}
, SRR it abin it 4

ten inches thick in the pit, and in lesser proportions extends several fest
up the windward side of the mound.
The absence of a buried A horizon under the overburden is of

diagnostic value for relative age determination. Of more significance, how-

ever, is the presence of a conspicuous horizon under the overburden region;

one that represents, perhaps, the intimately incorporated A horizon and upper
B horizon of the 1635 soil profile, with subsequent alteration. A% any rate,
this horizon is present on the leeward side of the section, and is a charsc-—

teristic of mound and pit profiles of this and older age groups.

Y, lound and Pit No. Y

The age of mound and pit No. 4 is estimated to be between 450 end 5RO years.
The uprooting occurred on 2 relatively level surface, the tree falling %o the

north. The species and size of the tree are nof known. The soil is a Jaffrey
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gravelly fine sandy loam (Simmons, 1939), the ssme as thab involved with
mound and pit Fo. 1; the two uprootings being only about 30 feet from one

§ //»r/“\ uuuuuu iy,
N/ another. A 9-inch aspen stump, No. 83<\freatsd:§y the logging operation

of 1935, was located on the western edge of the mound. The cross—section
was dug through the center of the mound and pit at right angles to thelir
long axes or parallel to tree fall.
; | M_A. liorphological features: The microvelief of mound and pit
X/ m@arig}onTy minor variation to the genersl forest floor. However,
in con;uﬁctlon with three other uprootings vhich are near by end of similar

form, a distinct "hummocky" effect is given to the local ares. The surface

kP of the profile, Fig. M~-H-20, is swooth znd gently curved. The actual relief

X éj ﬁ% : N N .
%3ﬁg n+ belyeen the mound and pit is four inches over a horizontal distence of 3.3 feet.
‘9‘;%} g‘gﬂs = :b \t‘? : 2 : ‘ 1 1 |
§? o ’~“M§§R\ The profile has the general appesrance of uniformity. enet?@3
* Ak }%‘; X3 /’,/

/ﬂﬁgkmrlzons prevall mcross its length, the regions of disturbance having become
@obllterated One major disconformity exists in the profile, and that appears
o in the pit proper. The remnants of the pit, Units No. 10 and No. 1D, are

still apparent.

;jl tne younger sectlons.‘{éenetigkhorizons'take the nlace of the regionsg of de-
N
position, pivot, and overburden.

That portion of the section waich excludes the pit and its environs

d
eg&%ﬂ"’
o
s

mw
ﬂ
Lt
ST

has a profile that is typical in meny respects of the brown nodzcllc soils of

T

e

southern Few &nmjand The differences between horlzons are not aw marked as

S, ‘,/"'

A e
£
o

.

L in podzols, ?or example, and the horizon boundaries are gredusl, there being -

>
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quite 2 broad transition between fhem. The A, B and O horizons are repre-
sented by;Units Wos. 1 and 14, Nog. 8 and 9, and Unit No. 1Q)regpectively.

- Unit No. 1 is 2 dark reddish brown, predomingntly und ecomposed
orgenlc layer with a slight incorvoration of organic and mineral matter.
It constitutes the éﬂgwﬁnﬁ 30 horizons, and probably includes QQS\AQ horizon.

i e
Unit No. 14 is & zone of incipient leaching with a relatively

i

high content of organic matter mixed with mineral matter. It is derk

; RN

yellowish brown and has a loose, fluffy(ﬂonglqtencé“x It represents theég

R TG S

horizon.

/A \
“

£ﬁ§ Units Ho. & and 9 comprise the B “horizon. Wo. & has a/ strong ) 7y
i T o

”@‘%

brown color, and iv ~a-very fine loamy sand that feels almost smooth and | )
f 7 . N

it constitutes the{Bp horlzon. Unit Ho. 9 rewresents a transition between

Unlt No. & and 10. As such, it is orobably the\§7 hgrﬁfL %%

A

The C horigzon is represented by Unit No. 10, an olive—yellow

fine sgand.

A fine example of transition in color, btexture and consistence .

is presented by the orofile of mound and pit Wo. 4. Proceeding from the ton
to thé bottom of the section, the colors become lighter, the texbures coarser,
and the consistencies become firmer.

The buun@aries between the horizons are quite smooth, tending to
form pleneg. The ﬁpper boundary of the C horizon exhibits a pronounced
vndulation. The dip gccurs under the mound part of the section} more speci-

J
fically, under that portion usually associsted with the region of pivot. A1l

TN
QS\ of the cross-sections of the mounds snd pits on tha;carrent\reseavch area,

the depths of which extended into the undisturbed areas, demonstrated percep-

tible dips or plunges in the upper boundaries of the € horizons under the
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regions of pivot. lMound and pit No. U is no exception in this resnect.
In addition, the boundaries of the lowsr B horizon conform to the gaume
irregularity.

Another disconformity in the profile of the cross—section occurs

in the pit region. Units No. 10 and 1D are conspicuous remmants of the
: organic accummulations of the pit. larkedly influenced by its high organic
2 SRR
N

&S L] g “%
content, Ho. 1C ig dark yellowish brown and of soft, fluffy é&g%i@uence'

7
[} S e
| ¢ S
{ s a s . s

decidedly different in this latter respect from Unit No. 1A which borders it

V/ ~on both gsides. Unit No. 1D also exhibits the influence of organic incor- CL

i, N
S e ; . ; N TN
%% poration. The perioheries of Unlts No. 10 and 1?/;;§ate 5 form that ishvery)
EX A e / ) b ¢

%,
e e pa——
-

comparable to those of théfbrwanlc-lnflnencea#nit areas of the yvounger profileg.
N

81111 another dlsconformluv 1s nresent in the profile. ~0Of minor

9.

i
L5
x¢§ (90nseqnence and for whnich bthere ig no ready explanation, the lrregularity

QJ gppears close to the surface of the profile near its midpoint. Here occurs a
doubling in the thickness of the A horizon, Unit No. 14, comparable to the
folding of the upper soil layers that commonly fe@ults at the point of pivotl
wnen a tree ig uprooted. However, Judging from the proportions of the profile,
the point of pivol should be locatbted more to the leeward. Wevertheless, the
possibility exists that due to extremely heavy concentrations of organic mabter

f origiﬁatiﬁ@‘from the unsalveged lower bole and stump of the uprooted tree, such

Q aan ﬁfesglon i; the profile could result. AL the present time, it is dubious

AN

that or5anlc mabter would persist so near the surface for U50 to 550 years.
Wevertheless, the influences of the decomposed organic debris in the form of
leaching or staining might possibly persist.

A
\} - C. Ilorphological qﬂdsbross/%natomical features that are of diag‘{;\

RS

T L R .
nostic value for relative sge determination: (ﬁo chemical analyses regulx@@b (7

,a‘\\“- = -
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N The U450-550-year=-0ld profile of mound end pit No. 4 is

characterized by the influences of the soil forming processes even more

than the Z17-year-old profile. Only three wros;%%u@tureq of significance

\\. I

remain, and they ere the results primarily of the processes agsociated

directly wﬁﬁﬁ!ﬁ@féotln»

The cheracteristic relief of the mound and it surfase, even
as slight as 1t mey be, provides s feature of diagnostic value in regerd
to both ofigin and relative age determinstion. The evvresslon of th »it

compriges the most distinct internal evidence of past processes, while the

dips din the lower horizons below the region of nivot are perceptible with

closer (scrutiny.
The generel wuniformity of the profile in conjunchtion wluh
surficial form, pit expression, end dip of the lower horizons indicate:

that the elevation end depression represented by mound and pit Ho. U resulted

from the uprooting of a tree; and that the profile is older than those of

u@rootings los. 1, 35 and 17.

5. ligund and Pit No. 25:

Mound and pit No. 25, Figs. W-H-21 and 22, is another exsmple of the

U50~550~year-o0ld age class of uprootings. It occurred on a velabively level

C:jy ares, the tree falling to the The specles wnd size of the tree are

.
k} not knowm. fThere is no evidence of amy trees larger than 1} inches d.é%;.)
i [
%
- ab breast height having grown on the mound or in the pit since they or isinated.

The soil is a Brookfield stony loam, comparable to the soils in which uprootings
FMos. 25 end 17 occurred. A firm ti11 also underlies To. 25, the vertical
distance to its surface ranging from 15 to Y1 inches. The cross-section Was
excavated through the eastern two fifths of the uprooting at right angles to

the long axes of the mound and pit.



iieth.

Tig. li-H-22, mound and pit No. 25. At the end
of the section, the surface of the underlying
firm ti1l Ynbersects) shovel about one-fourth
down the length of The handle. Under the mound
proper, the till surface dips approximately

one and & half feet.
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/
[ T The microrelief of mound and pit ¥o. 25 is not a readily epmarﬂﬁt
I
! .
wu/ { con%tltuentfof the general forest floor. Wevertheless, when observed crit-
a definite mound and pit expression

i
1ca1fv in relation to -the local surfaces
Like mound and »it ¥o. 4, only larger in-aerial

are long, smooth and

s about 9 inche

e

o
o—

immediately becomes obvious.
extent, the surfaces of uprooting Wo. 25 could be walked over casuvally with—

3
“a:%
\\ji out realizing what they represented. The surfaces
: \& gently curved. The maximum relief between the mound and pit i

over a horizontal distance of 6.5 feet

The morphology and anatomy of mound and pit No. 25 are in a
L. Several features,

T

similar stage of development as those of uprooting Ho. L
are still epparent acrosgs the

direet results of the uprooting process,
proper is a very prominenf property §f the

;
length of its section. (The pit
s : L
layer of organi€ accumi-

<f1 SRty . : . .
proxlle:> Unit No. 1 comprises the A horizon,
d mineral incorporation with only a trace of leaching

lation and orgeni
The depth of the organic incorporation with the mineral meberisl
ile Wo. 4. And also as

=

evident. €
n the pit proper is comparable to that of wro

i i
expected, there ig o concentration of pebble and cobble size particles

loosely arranged in the bottom of the nit
The dip or irregularity in the surface of the substratum under
Thig

the mound is even more apparent thsn in uprooting Ho. U (Tig. [-H-27)
1. - Unit No. lqj

is dve essentially to the dharﬁetevlstlcs of the wnderlying till
high degree of

the substratum, is a very ﬁirm~in-ylacé 11, It exhibits a
. e
. & - » \\‘m” o o s
fiseility, its structure zppears almost to beél@ml teé The firmnese is due
MM ot
. - ,/ }\)*%\gg S gl i@g
%g in part to the large proportion of gréﬁééf size particles present, and to the
K e gee x
- %’ degree of compactness thet the ti11 possesses. There is no evidence of cemen-
\ tation. The cont ot between the till and the overlying horizons is very sbrupb
- “\
M-H-2U), that is, except under the disturbed

\
% .

( Y . o
and can be delineated\re.dllj (Fig.

%,
%

Y
% .
~




Pig. M-H-23, mound and pit Ho. 25. Knife at end
of excavation marks upper surface of till. Till
surface is practically horizontal and uniform on
the left wall which is beyond the general regzions
of disturbance. On the risht well, vhich is with-
in the disturbed regions, the surface of the till
is irregular and has a perceptible dip.

Fig. W-H-24, mound and pit Ho. 25. Close~up of
Fig. M-H=23. Knife marks conbact between £ill
and the overlying horizon.
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/ regions of the profile. Beneath the pivot region of mound and pit No. 25,

; as in all of the other uprooting profiles, the surface of the substratum

i plunges appreciably, as though 2 bowl-sheped mass of till had been gauged

<,

oud by the roots of the toppled tree. On the opposite side of the excavation,

e

which is beyond the genersl regions of disturbance, the surface of the £ill

L

is practically horigzontal and guite uniform along the entire length of the

wall. The surface remeing in the same wlane acrogs both ends of the excavabion.

S

Then as the surface of the t1ill is traced from the leeward to the windwerd end
of the section across the length of the profile of the disturbed regions, it

pluﬂﬂes perceptibly under the mound proper and rises under the nit until it

i

5 =

L oy o

i (engagef;the plane of the till surface at the end of the excavation.

g o el

There are decided differences betwsen t%ﬁ/%;;ﬁf1n~nlad\\§111 Unit Ho. 10,

,,,,,

. e
and the mineral materials, Unit No. 11, which tend to 11e in the bowl-ghaped

concavity in the till. A oronounced color differential exists, the till being
a light olive brown in contrast to the strong brown color of Unit No. 11.

Iron staining is very apparent in Mo. 11, vhile the till has 2 mottled sppesyr—

ance. lo, 11 has a degree of figsility which is less than No. 10, and it also

N e —
‘sgﬁzgf does not have as firm a EgnsigtéEZE&x Both have numerous granule-sized par- ft?

ticles, therve being more ig\%he“fiii. There is a greater textural contrast,
however, in the amount of fines. The till when wet has o greasy or at least a
smooth feel, while the constituents of Unit Wo. 11 have a rough, hareh feel.

The miscovite and biotite, which seems to be present in gréater smounts in the
t111 than in Unit Wo. 11, might account for this difference in feel. Unit No. 11
has the general appearance of having been disturbed in spite of its apparent

v fl%SllltJ and firmness.

N —l St

o

V/’ Unit Ho. § differs from tfs/fwrm—lnfplace}tlll even more than No. 11. A4

e B

vellowish brovm, very coarse sandy loam, Unit Ho. 9 is guite firm in place.
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¢
oW
é&;f It has & suggestion of horizontal structure, there being an occasional indi-
{ﬂj f
%'§ ;i vidual granule-size&\particle oriented horizontally and a tendency for soil
howd : i Bbeo o
’ gé, o
Vﬁ 3 aggregaves to be plaby. At the same time, Unit No. 9 appears to have been <j
g i =
gisturbed more than Unit No. 11. f///
Q ////”t::\\ /
5 Unit ﬂo.ég represents the B harlz@a. Its properties are qulteioralnéggwﬁ
Lo 0 B2 s sl
g except that under the crest of the mound th8<%0ﬁ318t8;;\>18 rather 1005@.

The leeward end of the profile has two features, the origins of which
are problematical. Unit No. 12 is a fine sandy loam. Strongly mottled, its
colox ranges from a pale olive to & derk yellowigh brown. Overlying Unit No.
12 and & short segment of Unit FHo. 10, is = layer of pebbles and cobbles 1 to
4 inches in dismeter. This pavement-like structure is 2 to 3 pebbles thick.

There are at least two plousible explanstions for the origins of Unit No. 12

and the layer of coarse mineral fraguentse.
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Mound and pit No. 25 is in the same age class as uprooting No. Y. A
major difference exists, however, between the soils in which buey occur.
No. 25 involves Brookfield stony loam, while No. U4 is situated on a local
area of Jalirey gravelly fine sandy loam. The Brookfield is derived pri-

merily from till, in coutrast to the glaciofluvial origin of the Jafirey

The differences in texture and Fonsistence are marked between th sol& of

¥

these two soils, and are very gronounced between their supﬁtrata. Iﬂ splte
of these significant differences, both mound and pit pairs have properties

in common which are related to uprooting.

6. dound and Pit "gH.
: g

Mound and pit No. C is located a few feet south of th urrent‘researca
¥

“'\ ,A‘W‘

S5 - L

plot. . The uprooting occurred arocund 1850, when a while pine tree uoppled

over. The tree fell to the south, at a right aqgl@\bo a slight slope. UThe

801l is a Brookiield stony loam. The same ﬁﬁzm~ n*pla“éatlll undgerlies this
area also, the distance to its top surface rangln;w;rom 23 to L& inches.
Three live trees were growing on the surfaces of the mound. An 18-inch, 95-year-
old black birch tree was situated on the crest in a slightly perched vogition.
Two hemlocks, 6 and 2 inches d.b.h. and 70 and 54 years old resvectively were
&growing on lower levels. The cross-section was excavated through the western
two=fifths of the moanﬁ/’ Qgit at right angles to their long axes.

: \

Hound and pit ngn %ﬁeat@)a proninent festure on the forest floor, the

origin of which can be related st once to the toppling of a tree. The uprooting

#

surfaces are distinctly defined by strongly curved but rather regular contours
The maximun relief between the mound and pit is 2,2 feet over a horizontal

distance of 5.4 feet.
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é
TR fhe black birch on the crest of the mound, Fig. H-H-11l, has several
WY TN TN
. e T 3 Vo . . A s
@E« S (_properties vhich are peculiar to the rigorous conditions under which the
F b

tree grew during its early years. The lower bole of the tree is curved as

though dkvlag its sa&allng stege it had been growlng on the leeward side of

St e e \‘ e ™

bodigzérburuen potela 1}where either its roots becane partially'@isangagedg}

o

R A

from the unstable surface by erosion thus permitting the bole %0 lean, or

the tree was tilted by mass slumping. The tree then re-estﬂbllsmed itself

at a lower level and assumed & vertieal relationship later through the devel-

opment of & curvature in its lower bole. The radial growth tends to reflect
the unstable condztlons under which the birch was growing vhile young, When
the tree was 12 years old, there occurred a decided decrease in radial growth

5

wnich lasted for two years. The snmial rings for a-few years thereafter were

TN
V moch thicker on the underside of the bols, thuéi;reatiné>an eccentricity in
its cross—section. et
Another‘feature crovides vivid evidence pertaining to thﬁ former rels=
tlong batw een the tree's position and the mound surface. Regting almost

on tep of the lower vnortion of the butt of the birc%kin‘thﬁ tsaddle created

by the sweep in the bole, is a wmall mass of loosely arranged pebbles and

cobbles, flg -Q-EB The coarse particles undoubtedly represent the remains

\/ of an éverburden potent f

Jwhich at one time must have wrotruded above the

present root collar reblo of the tree. Shortly after the uprooting occurred,

the black birch must have become establiched on the side of the mound &t a

?? level above that which it now occupies.
(} ? The black birch and the mound and pit are almost the same age, the birch
Eol

being approximately five years younger. The presence of the birch on the

mound's surfaces, for a length of time almost equal to the age of the uprooting,
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L=-25. Hound =znd pit "0, lote loose
pebbles and cobbles resting on top of the
root collar region in the "saddle" created by
the curvature of the lower bole.

Pig. M-H-26. lound and pit "C"., Wote the dis-
turbed appearance of the profile directly under
the base of the tree.
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has had a definite influence upon the development of mound and pit "CM.' In

genersgl, the arofile agrpears more disturbed than its age wnvlﬂ indicate, as

//, el

e \ ey,

P AN

P

J%\meng that waq\created ©Vig1nally vhen the vhite plne toppled over in 1850

hes

The surfaces of the uprooting have not eroded ss quickly as evidenced by the

£

abruptness of the mound's crest and the depth of

&
faw)

& pit. The surfaces are
appreciably more angular than those of mound and pit Wo. 75 which are only

Jb years older. The upper surfaces of the mound at and vnder the base of the
birch tree are aoﬁu&lly bare of organic debris. The heterozenous mineral mass
in the »it is extremely loose and will slump at the slightest proveocation. The

crest of the mound is capped with a very loose, almost powﬂerv fine sandy loam,

e i

while the overburden is heavily- influencad with owganlc debrlg derived from the

i

white pine that was uprooted (?‘g, k-g-gg) e

Even though the development of the form and structure of mound and pit wgH
has been retarded by the influence of the black birch tree, the major morpho=
logical and amatomical festures exhibited in its profile are decidedly the
resulbs of ubrooting (Fig. H-H-27). The influences of the uprooting Process
are even more gpuvarent than hed the blac£ birch not been present. The regions
of relatively no disturbance, deposition, pivot and overburden are resdily dig-
cernible, even if the characteristics of the central portion of the profile do

tend to be concealed by roots.

{. Jiound and Pit "BW,

i

Mound and pit "B" is located spproximately 100 feet south of the research

area. A white pine tree wes nprooted during the hurricane of 1815, falling to

the South and at a,fight angle to = 4O percent slope. The soil is a Brookfield

stony loem underlain by a/%irm-inipigéé ti1l at depths ranging from 24 to 42

N
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nrofiles of the two uwprootings are baosically elike.

lieth. H-74

inches. Two large trees were growing on the mound. One, & black birch
18 inches 4.b.h. and 13@§y€ars old, was perched over the mound on columnar
roots so that its rootefo%;av region was almost four feel above the crest

i
\a& Blede
of the mound. Tﬁ@ othen 5 hemlock 12 inches d.b.h., and 105 years old, was

ST

gro%ing on a lower level of the mound within two feet horizontal distance

of the black birch. The section was excavated parallel %o the direction of

tree fall through the lower one-third of the mound and pit.

e *‘”"“\ TN

#

Mound and pit "B is Sfcl&S%lC&l 8%gmple of .an uprooting. I%s micro-
\\

s

relief is that which is most commonly associated with mounds and pits of

uprooted trees. In addition

¥

massive stili-like roots enhances theﬁe

Fig. M-H-7. [The relief is strong, the meximum between the mound and pit

being one foot vertical difference over four horizontal.

‘ Uprootings "B" and Ho. 75 are the same age. Both were created pv the

Jtoppling of white pines vhich Fell to the south at »i ight anglég"to the slope.

LSy

The soils on which both ave located are practically the same. The major

=

differences between the conaltzon@ wnder which the two uprootings occurred

ant in which the resuliing mouvnds and

Lo

pits developed concern primarily the

slones of the local sreas &

'

s that subsequently grew on the dis-

turbed surfaces. The %episbion in slope is ten percent with No. 35 on the

lesser of the two. The fact that the mound of uprooting "BW has had two

large btrees growing on its surfaces, and one of them almost ever since the

T \,

mound originated, ig the magﬁr dlsyarlty Petween the conditions under which
.,

—_— e

the two mound and pit oairs Qevelaped
Regardless of the veristion in slope and the trees on the mounds, the

The four major regions
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Meth.

are discernible across their length, but their form and arrangement differ

B

glightly. The major @1 sc:repamﬁ} ig related to the shape and sige of the

overburden regions, (Pig. M'—H-ES) gDue principally to the force of gravity
nrompted by the slope, the overburden of "BM" ig asbout twice as long as that
of To. 35); At the some time, as a result of gravity and the‘:influence of

the tre’efé: éﬁ the mound surface, the region of pivot is overla,in by a deposit
) g{_}j@ilm;\t@}\ and organic material, an arrangement quite unlike that of No. 75.

\ Conﬁomita,nt;;mth the elongated overburden is a buried A horizon of commarable

< : :
B SISO

lengt}; (Pig. M-H-29). Another significent difference concerns the degree of
asymmetry exhibited by the two sides of the mound on the steepes% slope. The

leeward is noticeably longer than the pit side,-while in No. 75 the two sides
- \\

c*ieg;r;e\s) as the slope

—

, {
are almost egual in length. The asymmetry attains higher

S

is incresszed anl especially when the trees in uprooting topple down the slope.

8. lound end Pit MAN,

N
Mound and »it "A" is slso located off the{f’ymrent‘yesearch plot, being

S,

ébou.t 50 feet to the south. (It affords anothez:\i?é‘riéﬁon in the set of
conditions under which mounds and »its originate and subsequently develop/
Uprooting "AM was caused by the hurricane of 1815, the same as mounds
and pits I%‘os.j_’j,w&\!!@ ",  The so’iis on which all three of these uprootings
occurred aré ;;éfacticallg“z\\:ﬁhe same, Brookfield stony loam. All are underlain
by a iw;}aigtlll Under MAM the vertical distance to this till varies

from 20 to U3 inchesj however, it is neither as firm-in-place nor does it

S iy

have as marked a degree of fisgility as some of the other underlying tills.

o AR

slope to @re&te mound. and
N

the slope or downhill.

4 white pine tree was uprcoted on a 5O percent

pit "A"., The tree toppled to the west, marallel to



Meth.

Fig. M-H-29. Mound and »it "BU'. Leeward
side of mound. Buried A horizon evident
about one foot below letter "EM. Roots
tend to follow the plane Greatedyby old
forest floor, thus concealimg(i ! somewhat.
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4 black birch tree 14 inches d.b.h. and 130 years old was perched on the
mound crest. Two more trees, a hemlock 11 inches d.b.h. and 77 years old,
and 2 black birch 4 inches d.b.h. and 73 years old, were standing on the
lower levels of the mound. The section was excavated through the southern
one-third of the 137-year-old uprooting parallel to the direction of tree
\ fall. |
%@ﬁ@é&%\‘ Herein lies a signigicant variable in the circumstsnces thus far

S e SR

described. In the previous examples of uprootings, without exception,

90 degrees was the maximum arc of pivot through which the trees passed
when toppling over. They either were on relatively level areas oxn when
\) uprooted. on slopes, fell parallel to the contours. The white pine involved
\3 in uprooting "A", on the other hand, toppled through an arc of pivot of

abcut 115 deg:rees, it fell downhill on a ﬁ percent slope. The cross—-section

//"." a
of "A", Fig. M~H-30, exhibits severa.lé va.rla.tlons\ in its form and structure;
2

o

R SR

properties which are definite deviations from those that characterized the

other mounds and pits, and ones which can be attributed primarily to the

o oinfluences of slope and the downhiil direction of tree fall.

if‘ . The general outline of the mound and pit surfaces of "A" is radically
R k
%‘l}»%; different from those of uprootings of comparable age but vhich occurred on
(g4

{ relatively level ground. The leeward or downhill ;?de -of {nounﬁ WAl e
J several times longer than the windward side, thus- creatlng;\an extremely
asymmetrical form. The short, sharply pitched sides of the pit fashion a
conspicuous concavity in the slope, the deepest part of which is only about
" two feet horizontal distance from the mound crest. Thus, the actual felief
between the mound and pit is pronounced, being about one-half a foot in two

and would be twice as much if it were not for the deep accumulation of organic

debris in the pit. Since the form is generally askew, the mound proper
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Meth. - . , v . ~ ‘ ﬁ.;7g

comprises almost three-fourths of the total lemgth of the disturbed surfaced
resulting from the uprooting.

The internal structure and the anatomy of uprooting "AY also exhibit

S

significant(?ariations} The three basic regions of deposition, pivot,and

S B

overburden are still identifiable. However, the relative positions which
they assume and their consequent forms are quite different from the other
137-year—old mounds and pits thus far described.

The extent of the over-burden is one of the most obv1oué\dlspar1tlg\\x

It is about 9 feet long in comparison to the overburden lengths of 6 and 3

feet of uprootings "B" and No. 35 respectlvely. In addition, the buried A

overburdens.

The region of deposition likewise constitutes a major portion of pro-
file MA", It extends uphill several feet, occupies the pit proper, and
dominates the windward side of the mound. Units Nos.3, 5 and most of 4 com-
prise the region of deposition.

The pi&ot region is of almost insignificant proportioms. Its aerial
limits are so confined that it might better be designated as a point of pivot
rather than a region of pivot. The fulcrum or point of pivot is located
where the leéwar& end of unit No. égnﬁ;;;s 7he truncated, relatively undis-
turbed horizons represented by units Wos. 8 and 9. ?ractlcally the whole of
unit No. ¥ is highly influenced by deposition.

Mounds and pits resulting from trees toppling downhill exhibit even more

vividly the results of the physical foreces involved than do uprootings which

occur on level terrain. The,iea%ure% ‘of--fomm and structurn that characterize

gv,\

mound and pit "A" are not,@;scordant with the»fb;ges"spent during and after

uprooting simply because they vary from the pattern peculiar to similar dis-
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turbances on comparatively level forest floors.  Rather, the features exzem-
plify the influences of forces which are the same in kind but greater in
magnitude. Trees growing on slopes are endowed with & greater potential of
physical forces which may be expended through uprooting. Purthermore, since
trees on slopes ordinarily topple downhill, the profile éf AW ig o typical
and rather common phenomenon.

‘ﬁhen trees piﬁot through afcs of more than 90 degrees, overburdens may
be formed immediately. Downhill uprootings obéerved when only s few hours
0ld commonly included overburdens. The overburdens which are contemporaneous
with uproating can be attributed primarily to the sizes of the pivot arcs and
the resulting forces with éhich the trees crash to the ground. The momentun

gathered by the toppllng tree is directly related to the number of degrees

A

f »~<’ Tl

fq;ncompasse& b? the arc of pivot. Trees which are uprooted in a dowmhill

i i

dlrectlon and fall unhindere& to the forest floor exert their full potentials

of physical forces upon the local areas. Energy is released along the entire

lengths of the fallen trees upon impact with the ground, and forces are trans-
mitted from the tips of their crowns to the points of pivot at the bases of
theéir boles. The mineral and organic masses wrenched from the soil by the dis-

located portions of the root systems are vibrated loose from their moorings,

\qnantities of which tend to fall downhill upon the relatively undisturbed forest

floor below.

Comparable mounds and pits which originated on slopes with the hurricane
of 1938 also were characterized by overburdens, many of which were from § to 7

feet long. Portions of these overburdens were contemporaneous with the actual

uprootings, but since thelr 1ncep$16n havaAbeen augmented by the forces of

Invariably, the\Qverburden potent1a1s of these downhill uprootings

\\
e

gravity.



Meth. | ' H-%0

assume positions whereby their long axes tend to be at fight angles to the
slopes. Of necessity, therefore, the long axes of the overburden potentials
are not vertical; they lean, with their upper extremities farther down slope
than their lower. As a result, those individual fiagments or masses of aggre=-
gates vhich can drop freely from the overburden potential unimpeded to the
surfaces below, fall vertically, and in so doing are I@terallJ displaced down=
hill to the leewsrd side. 1In &dditlon, this szme dlsnlace& mineral and organic
debris is apt to roll downhill, thus increasing the length of the overburdens.
Uprootings resulting from the. toppllng of trees downhill contain regions
of deposition which are also thé acme}of disturbance. Where deposition was
the process primerily responsible for the charscter of the deposition regions
in proflles peculiar to mounds and pits on level areas, root pull and root
thrust are the agents most influential in faﬁhlonlng the features of the de-
position regions on slopes. Units Wos. % and 5}/mhich comprise over half of
the region of deposition regidn of mound andfggt A, are malnly the manifes-
tation of root pull and root thrust. Tﬂé»overburden potentials,Which contri-

\

profiles on level terrai%,gctually ha@ﬁbeen shunted downhill to become real
overburdens in uprootings which occur on slopes. The initial forces of root
pull are not necessarily greater on slopes than on the level. However, since
the arc of pilvot is usually greater on slopes, there is a tendency for more
roots to be completely disengaged from their anchorage in the soil. On the
other hand, the forces released through root thrust would asppear to be con-
siderably larger when trees topple downhill in contrast to when uprooted on
relatively level ground . The force and extent of the thrust process is re-

lated directly to the size of the pivot arc. Since the point of pivot is

usually a foot or more from the extremities of the tree base, depending upon
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¢

the depth of the roots and where they are-wrenched from their moorings, the

. e Y
pivot point in reality functions as ﬁ\fulcrumg the aerial portion of the tree
A 5 g

e
e

serves as one arm of the lever, while ;ﬁgwdisengaged underground portions pro-
vide the other arm. The différence in the lengths of the two arms of the lever
thus provided by the tree‘ié usually very considerable, resulting in the achieve-
ment of a tremendous load advantage at its lower extremities, the roots. There-
fore, a few degrees variation in the size of the arc thraﬁgh which a toppling
tree pivots alters the forces exerted by root thrust immensely but the distance
of actual dislocétion only slightly. Therefore, immediate and subsequent depos-
ition would not appear to be as influential processes as root pull and thrust

in the so-called regions of deposition which are components of the profiles of
downhill uprootings. k

The pivot regions associated with the uprootings that occuired on level

-
. A

surfaces are even more radically altered by the foréés é§ncomitantmﬁith the
toppling bf trees downhill. The region may be more apprggfiatéigfdesignated

as a point of pivot since its aerial extent has been so diminished. The pivot
regions of the other 137-year-old mound and pit profiles ordinarily resulted
from the dislocation in mass of soll particles which were thrust down and
scooped to the windward by the pivoting roots of the leeward side of the stump.
The downward thrust or scooping action of the roots was dependént upon the
force provided by the weight of the columnar mass of the tree being exerted
upon a small area at its base. The toppling tree tended to grind itself into
the forest floor. However, when a tree falls downhill, especially if it topples
unimpeded, the downward force of the columnar mass may be transformed by momen-
tum into one predominantly centrifugsl in nature. The tree not only falls dowm,

but it tends to fall outwardly as well. That trees which are felled downhill

are liable to "jump" from their stumps is common knowledge among logging crews.
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¢
The falling down and oul of trees down slope, therefore, reduces the sooping
TN }

fun0glﬁn"cf tae large roots which remain intact. The formation of oy%rburdan//

ey
. et

fpotenetlals a%d actual overburden are enhanced, however, and thelr 5&bsé§ﬁént
depes;@gggﬁﬁractlgally obliterate the pivot regions. That the obliteration
of the pivot region is due mainly to forces associated with upfsoting ratheyr
than the process of soil development can be corrcborated by obser#ing the

game characteristic in young mounds and pits.

In spite of the differences in roles and magnitudes of the various
physical forces assoclated with trees toppling downhill, the resulting mound
and pit profiles are comprised of the same basic components as those mounds
and pits on level forest floors, namely: the regions of deposition, pivot,
and overburden. The influences of the physical forces are expressed in the
profiles of dowahill uprootings more vividly and.for 16nger periods of time,
nevertheless, because the degree of disturbance is greafer originally.

9. lMounds and Pits Nos. 58 end 60:

Uprootings Nos. 58 and 60 are illustrated by Figures M~H-3L and N-H-32.
Units Nos. 7, 11, 13, and 14 represent Mound and pit No. 58, while uprooting
Wo. 60 is comprised of Units Nos. 2, 3, 4, 1B, and a large part of 1. DMound
ahd pit No. 58 is another ezample of the U550 to 550-year-old age class, only
it resulted from the toppling of a tree go :ill The species of tree ilnvolved
is not known. Mound and plt No.60 was!created in 1938 when two black birch
trees 14 and 11 ;?ches(g x.?y at b.h. were upfooted. The larger gf the two trees
fell downhill @;Eéll 3 mggglcf the disturbance, while the smaller birch fell to

R

the north,or parallel to the slope. Both uprootings occurred on aboub a forty

percent slope. The only evidence of trees larger than one and a half inches

{‘\* e

wer e uproobed in 1938 to create Mound and pit No. 60. These two trees had
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#
been growing on the extreme eastern edge of the pit of uprooting No. 58.
A\ The 3011 13 a ﬂroakfield stony loam. At depths varying from 30 to U0 inches
%§§fu is a fir&*in‘plac?utill comparable to that vhich underlies most of thegcﬁ;r;2€>6i?)

research area. The uprootings were excavated parsllel to the direction of
tree fall through the southern two-fifths of the mounds and pits.

Pigure Ui-H~-32 represents a prime example of a phenomenon that has undoub b=
edly océurre& time and again on the research plot: namely, a local area that
has been subjected to repeated disturbance by the uprooting of trees. The
overburden of No. 60, Unit Mo. 2, is superimposed upon the pit and the wind-
ward side of the mound of uprooting Wo. 60. The two areas of disturbance are
readily separated by the buried A horizon of the pre-1938 forest floor, that
segment of Unit No. 1 under the overburden, Unit No. 2.

The two uprootings are typical of their age classes. The oldest profile
still bears the evidence of organic incorporation in ﬁhe pit, Unit To. 1 A.

The concentration of loose angular bovlders in the pit is a conspicuous feature,
Unit No. 13. Only a slight remnant of a buried A horizon is represented by
fragments of a leached layer and charcoal in the extreme leeward side of the
mound vader the old overburden, Unit Ho. 7.

Mound and pit No. 60 is a fine example of a young uprooting on & rather

;%;‘& steep slope. The black birch responsible toppled through an arc of pivot of
Sy
BE R .

¢ %“ approximately 110 degrees. I% did not stop until its lower bole came %o resl-
Mo : : «

5@? on the forest floor. An overburden was almost surely formed abt the time the

uprooting occurred. The fingers of organic accumulations progectlng 1nto the

leeward side of the mound even imply that a perlod of gtabllltv existeé fbr a

e

Sheﬁt time after the uprooting; long enough for organic matter to accumulatg

iij\ g:anyhowji Then perhaps, one of the roots holding the mineral mass gave way

allowing more material to slump downhill burying the current accumulation of
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f organic debris. Already the extension of the overburden downhill as the

e
m{vi.,véf
o

The veneer of mineral materizl that covers the

A
=y

resvlt of slope ig apparent.

e
G

overburden and which originated from Unit Wo. J exemplifies the influeuce of

%? % gravity. The inverted V-shaped organic mass represented by Unit Wo. 1, is a

i 2ood example of a point of pivot, the hinge on vhich the tree rotated in

: toppling. Here, Unit 1 is the’result of a folding-over of the organic layers
of the A& horizon that exigted PE%Q&LtO the 1938 uprooting. The extremely

\) -
i active gtate of the mound 1s(é;gre§§a£}by its angular, irregular surfaces,

.

ST

and the highly deteriorated condition of the exposed roots.

xdepicts essentially the obliteration of one wuprooting

\\\

J Figure M-H-

profile by the develoament of another.

Once the morphological and gross analtomical features of the ten

5 :
;ézgkk uprootings selected for intensive study had been described, thelr profiles

c¢ould be compared. The differences in their form znd structure and the

o

~y processes responsible could be determined.
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The Develepgental Morbhol ogy and Anabomy of M Pits of Uprooted Trees:

Bach tree that stands in the forest is endowed with an uprooting potential,
a set of properties that is in many respects comparable to and common with its
genotype. The uprooting potential consists of three major groups of factors,
all of which are closely intefrelaied. The first set of factors is comprised
of the genetic characteristics of the tree; its crown and root forms, stature,
and other properties or tendencies that are usually considered as being inher-
ited. The elements of the enviromment to which the genotype of the tree is
exposed and with which it reacts constitute another set of contributing agents.
And the last component of the uprooting potential is actually the manifestation
of the genetic and environmental factors. It is represented by the physical
fofces that are expended if and when the columnar mass of the tree topples over

to wrench its roots from the soil and to instigate a mound and pit.

~ The genetic and envirommental factors that influence the possibilities of

.. & tree being uprooted are many and highly diverse. In contrast the kinds of

forces created by uprooting are relatively few and remarkably uniform. Only
their magnitude differs significantly. (?hen the aerial mass of a tree topples
and vwrenches its roots from the ground, tremendous forces can be expendei}) Root
pull, mass dislocation, thrust, consequent slumping, and subsequent deposition,
result in the formation of a mound. and pit. These are the forces that are

peculiar to the process, qﬁé each and every.-one of them is expended almost

“, -
. -~
RS e

every time a tree is uprooted. The magnitude of each force can and probably
does vary in each instance, however.

The mounds and pits of toppled trees are characterized by baéic features
vihich are inherent with and peculiar to the nature of the forces expended by
uprooting. These inherited characteristics are subject to changes from their

inception; changes which when compared over time constitute stages of devel~-
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;gross anatomy can be delineated in each profile when colar,{

Meth.

opment. The factors responsible for the development of ﬁoun&s and pits are
the same as those usually associated with the processes of soil formation.
The changes which they effect in the mounds and pits constitube acquired
characteristics, properties which are as peculiar to the soil forming pro-
cesses as those’of upréating are to the physical forces spent when trees
topple over. The soils of large regions exhibit attributes which are related
to the particular processes responsible for their development: podsols,

laterites, chermnozems, etc. Within a given region, the influences resulting

&{ffﬁﬁ“a\garticular process vary considerably. On an area the size of the

curre%g research plot, less than an acre, the variation in the processes is

perhaps as significant between mounds and pits as it is over the entire plot.

Mounds and pits, therefore, are the product of two contrasting but com-
piemsntary processes: ﬁ@rootiﬂg, primarily physical in nature, functions with
violence, and provokes disturbance; soil formation, physical and chemical pro-
cesses, a manifestation o time, and allays the agitation wrought by uprooting.
The results of these processes can be observed in Pigure M'H;3i7”éf§§§i§s of

/7 }

mound and pit profiles arranged according to age. The bas&c componentssof

texture of the soil are gpplied as criteria. Zach of the first three mounds

and pits, the ages of which are 14, 137,and 317 years, have proflles charac*

\

terized by the same three ba81c regiong: deposition, pivot and overburden ﬁf

S
¢

?XPotential 0% overburden. The shapes and dlSPositIO“s of the reglons vary ia

g

out. These same regions are not apparent in the MBO to 550-year-old prolee.

They have lost their identity. R

e, “\‘

The regions of deposition, plv?j,@verburden potegblal and overhurd§3/

are inherited anatomical features of the uprootlng pr@cess The subsequent
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ges in form and disposition which they demonstrate with age are charac-

tgérlst;c&that are acquired through the process of soil formation. Borrowing

3

y and overburé;en may be considered as homologous

| parts, and the transformations which they u.nclergo} as evidence of development.

The develepment of each of the basic f»arts or reglons may be traced ove:q‘blme,
At Jypih +elr
-&4%5 characteristics described, and »i»%—s relationship to the wait as a whole

6f a.\plant or animal. The four profiles,

f
therefore, may be considered as &epicting') four stages in the developmental
~

morphology and gross anatomy of mounds and pits of uprooted trees. Stages
|

\ which include the embryonic through the adult and approaching old age, and
\
!

which embrace approximately 500 years of development.
{

There are additional morphological and snatomical features that charac-
terize the different developmental stages of mounds and pits. These propertie&
as they are related to each of the “%ages of development represented by the

,,4,-\

uprootings of Fig. l~H~31 are ‘d,epz.&ed? in Table
)

Ly

Bach of the four stages of developmenﬁ has a characteristic surficial form.
The diagrammatic sketch accompanying each has been exaggerated slightly to illus-

trate the maximum relief and ‘the general relationship assumed by the mound and
pit. The relief ratios were derived from actual measurements. The relief between
the deepest part of thé pit and the crest of the mound of uprooting No. 1, for

example,

is 2.2 feet vertical distance over a horizontal span of 2.0 feet. Within

a local area, in spite of the environmental variations, the surface forus developed

in mounds and pits appear to be closely related to their age, hence to their

stage of &evalopment also.
b@ééﬁ%fw mfﬂfm

GELT O

The relief diminishes rapidly during the early stages,
mare. f""ﬂ;%éi‘eﬁ
2 ~rabe 1n the latter.

then
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The inclusion of buried wood of the tree that was uprooted is a pro-
nounced feature of the developmental stage represented by mound and pit No. 35.
Overburdens which bury the lower boles and roots can be formed st the time of
uprooting, es_pecially when the trees topple down hill. Buried wood as an ana-
tomical characteristic, however, usually pertains to a mass of decomposed wood
that is completely entombed by the overburden and cannot be observed' without
excavation. In this region of central New England, mounds and pits which
include buried wood that is still in an identifiable state have a maximum age

i
of 175 years. Most of the native woods will not persist that long in a buried

A buried A horizon is also a di stinguishing characteristic of mound and
pit Ho. 35. Buried A horizons can be markedly influenced by the presence of
organic matter, Aoo, Ao, A horizons, and leached mineral maberial, Ao horizomns,
or both. On the current research plot, the buried A horizons included in the
profiles of mounds and pits 137 years old and less were featured by their high
organic content. Within the region of pod:zal\solls though, where the processes
of base depletion and elluviation are ‘zzz/ch\edomzﬁl‘\ns buried A, horizons become

V’” R e s e

&\ pronounced. proper'tsy. The buried organmz leyers or evidence of their remains

N
s

will persist for at least 137 years. Their observation is much more difficult

~ than that of buried wood. The remnants of buried Ap horizons have been observed

in uprootings that were close to ’- years old.

Buried upper B horizons afford a contrasting property to those uprootings
that are old enough to have had their once present organic layers of buried A

@ié?eﬁzfmww’
horizons completely disintegrat

lound and pit No. 17 is in such a stage of
development. The upper portion of what was once the B horizon of the pre-dis—
turbed soil provides a diagnostic feature for this age class of vprootings.

Younger stages of mound and pit development also possess buried B horizons.
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Wevertheless, there would appear to be a period of time during which the
remnants of the buried A horizons disintegrate and become incorporated with
the mineral materials below, thus influencing the properties of what are
probably the upper B horizons. The buried B horizons of'profiles older than
mound and pit No. 17 evidently have sdvanced to the stage whereby they are
no longer distinguishsble; they just contribute thickness to the current or
present B borizons which have been formed since the uprootings took place.

The best expression of unincorporated organic debris in the pit proper
occurs in the 137-year-old profile of mound and plt No. 35. By expression
of uwnincorporated erganic debris is meanﬁfthat organic accumulation in the
rit the preponderance of which has decomposed to the point where it is no
1onger ildentifiable but still has not Become incorporated with the mineral
material below.l;gyessggfctions excavated through younger uprootings indicate
is reached at about iﬁ@zyears of age. That this much time is required for
maximun acéggul@fions would appear to be the case. Periods of time exceeding
100 years;%enhanczxthe possibilities of organic incorporation, thus diminisghing
the total mcovetied of unincorporated debris.

The degree of organic incorporation with the mineral material in the pit
and the depth to which it has proceeded affords another means of differentiating
the stages of mound and pit development. Of the four uprootings listed in
Table No. ____, mound and pit No. 17 exhibits the best expression of this attri- e
bute. Organic incorporation also is present in younger pits. Its evidence can
also be observed in the U50-550-year—old age class. latter of fact, the incor-
poration of organic materialkin the form of pidt outlines is one of the criteria

which enables the recognition of the processes responsible for elevations and

depressions on the forest floor when almost all other features of diagnostic

value have disappeared. The evidence of organic incorporation in the pits will
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i
pérsist for at least 500 years on the local area represented by the current
research plot. Its maximum expression is attained, however, in the stage of
mound and piﬁ development that is approximately 300 years old.

The ages of mounds and pits, or the length of time that they have been
exposed t§ the soil forming processes, afford additional festures that can be
related to the stages of uprooting development. The older the uprooting, the
longer the soil forming processes have been functioning on the local area since
i1t was disturbed. Hence, the various stages of mound and pit development are
characterized by different degrees of genetic soil horizon formation.

| The profile of mound and pit No. 1 has no semblance of genetic soil hori-
zons, except those which had formed prior to the uprooting. Its general struc-
ture is marke&ly "blocky", the major components of the profiie having a vertical
érrangament. Its status of profile development 1is symbolized by two short,
vertical lines.

The profile of mound and pit No. 35, even though it is more than 100 years
older than Ho. 1, still demonstrates a blocky structure. To be sure, it possesses
details which signify soil development, orggnig‘accumulation on its surfaces,

T =

some leaching in the pit, more uniform @onsisteneé}§but still the profile is

T A

characterized by inherited properties. IégMéeneral development of genetic soil
horizong is expressed by two short, parallel lines at a U5 degree angle.

Many of the characteristice inherited from upfooting have disappeared in
the ?rcfile of mound and pit No. 17. Its major regions of deposition, pivot, and
overburden have begun to assume definite horigontal relationships. Horizons
influenced by elluviation and illuviation are beglnning to affect the general
appearance of the profile. The stage of its horizon development is depicted by

two short, parallel lines oriented at a 60 degree angle.
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Genetic soil horizons éré pronounced in the profile of mound and pit No. U,
the Y50~550-year—old uprooting. The only inherited properties remaining aré the
slight relief of its surface, the outline of the pit, and the dip in the sub-
stratum underlying the portion of the profile which was once the region of pivot.
Characteristics acquired through the soil forming processes dominate the section.
Its stage of soil formation is represented by two short, horizontal lines.

The development of mounds and pits can be traced by comparing the morphology

and anatomy of different aged uprootings. Thedeerioration of inherited traits

 and the formstion of acquired characteristics follow a definite, predictable

sequence resulting in stages of development, each of which has properties pecu-

11ur/%ﬂ\gt The developmental morphology and anatomy of mounds and pits is

,x‘

culmlnateé by a mature‘;oil pgof@le.

e y/xf-»« ;TWW@%@AQ 78 'n&ﬁﬁ ng fﬁgifé%%%ﬁ f@ ﬁy/aé&%%z%ﬁﬁajzgﬁéﬁﬂéﬁx
;:Tﬁ - ‘%Mﬁ; it W 1 kdarg. , \"f/g,@

B ‘?“’&ffx J@;? gfg*@p w“* €j£ 7{ ,g(j;‘?ﬁ T a.? Yoraqdr 7 .
1he ﬁocumentaulcn,Qf*tﬁeﬂer,lnsmand the hDetermlna%fJn of the Rela¥ive 3
of the iMounds snd Pits of Uprooted Trees:

e Q)t‘\‘

e

Quce the origins snd relatlve ages of the mounds and pits on tna/current

R H-_—__v..,_w i S

el

research plot had baen ascertalnai the mumber of trees that had been uprooted

e e L

B RELEE LR OES S

coula be determined and the sequence of their toppling could be arranged in i1ts
proper chronological order; two facets of knowledge the acquisition of which
would contribute immeasurably to the reconstruction of the forest stands that

had Qscunled tbe area in the past.  The preliminary survey of the microrelief

e

the uprOOtlng of trees. That phase of the investigation was based upon the

T :
gross,&harsctprlstlcs of origin of the elevations and depressions on the forest

i

floor; those features of diagnostic value that could be obgerved with or without

the assistance of slight excavation. Next, the developmental morphology and

T

™, \\ .
//gross anatomy of uprooting mounds and pits had been established by the excavation

T
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; fand intensivgws%&ig of ten typical specimens. Seven of these mounds and nits

/ had beeé\%é}ineate&:by the preliminsry survey, while the other three occurred

i

j b i S

within 100 feet to the south of the research plot. Once the features of form
and structure thal characterize the various stages of mound and pit develop=
ment had been‘ascartaine&, the next logical step was to apply these criteria
of origin and age to the remaining mounds and pits. Therefore, the next phase
of the iavestigation was designed to document the origins of the remaining

movnds end pits and to determine their relative sges.

xi . Seven mounds end pits on the research plot had been subjected previously
efﬁ' A /to intensive study. Of the 57 remaining local areas of elevations and depress—

?;% ;. dons of »nrobeble uprooting origin, 16 were definitely mounds and pits that had
s‘é*sevﬁm e Sh ’ .
U §>7 / TR e -

/

originated from the hurricane of 1938. (?heir origin and age were obvious.

J Therefore, sections were excavated through the remaining 41 mounds and pi%s at

)

right angles to their long axes or parallel to tree fall. Theirgggésgyfeatares

o
R

of form and structure were described, and their profiles were drawn diagramms-

e b
_y'-":)av“‘ o

tically to the scale of one foot to the inch. Color, c@ﬁéiétendéyénd texture

Sy
P

of the soil were the primary criteris employed. The same methods were applied

el

¥
here ag in the intensive survey of the ten mounds and pits, only the excavationsg
were not as extensive and appropriate symbols replaced the precise delineation

of anatomical features. Coincident with sectioning and describing, buried wood

éan& charcoal, and specimens of buried A horizons were collected. The magnetic
iéearing of the long axes of each mound was recorded, as was the presence of live
t;ées, dead treei,and stumps on the mound and pit surfaces. Only the surficial
 forms of the 1938 mounds and pits were wrofiled.
When the features of form and structure of the probable mounds and pits
were compared with those of known uprootings, 39 of the 41 Jocal areas of

elevations and depressions were determined definitely to have originated from
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the tcppllna of trees. Therefore, 62 of the original 6% mounds and pits that

. Ps
Jjected to intensive obeervation. Furthermore, when a more detailed comparison

was made of their morphology and<g£oss anatomy, &l1 62 of the uprootings could

"~ be arranged into six different stages of development; stages, each of which

,J

possessed peculiar characteristice and which glmest certainly represented diff-
erent age groups or classes. The disgrammatic sections of the KB uprootings
which were not intéﬁsively orofiled are illustrated by Pigures H=H- through M=H-
The sections are arranged according to stages of developmental morphology and
gross anatomy or agevclasses.

As each mound and pit was sectioned and profiled, it became apparent that
several distinct age classes were represented. However, it was not until the
diagrammatic profiles of 211 55 unrootings could be compared side by side that
the affinities and dissimilarities of their morphology and gross snatomy really
became significant. The form and structural features of particular diagnostic
value for relative age determination are summarized in Table M-H-2, which is
merely an expansion of Table‘M~H-1. A1l 62 mounds and pits are included.

That the mounds and nité can be classified into four major groups according
to their stage of developmental morphology an@ grgggﬂanatamy is apparent from

even a cursory analysis of the profiles and Table %“H 2. Each relative age class

M""Nr T e

is characterized by a particular set of,dnherltég;ﬁgd acqulre&v haracteristics.
. \\ D g o

The salient properties of the youngest mounds and pits class I, are features

resulting directly from the uprooting process. They are raw areas of disturbance.
On the other hand, the dominant characteristics of the oldest uprootings, class VI,
are mainly the result of soil forming processes. The mounds and pits of the rela-

tive age classes between these two extremes possess combinations of characteristics
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;‘érsabed;%y both of these influential processes. The stages of development

% Af)

?eﬁﬁésented by these four relatlve age classes are the same as those repro-

#

5
sented by mounds and pits Nos. 1, 35, 17, and 14 of Figure M-H- s -

fﬁﬁi ;f The general surficial forms of the mounds and pits demonstrate a remark-
o % able affinity to age. For example, the mere silhouettes of the mounds and pits,
N
regardless of anatomical fgatures or pre-concelved conclusions, can be readily
Kg»

s ; : . FlH. %é@‘“
classified according to form into four msjor groups. When the uprooting

£
)

v r
o

are assigned to the mound and pit members of each group and then arranged in

Wi

S0
x;fé *  their numerical order, vractically the same classification results as when fea~
xxi%“$§& tures of developmental morphology an& gross}anatomy were applied. All the mound

\\ﬂﬁ,,f
and pit outlines can be rationally classified in this manner. Vhen relief ratio,

ppdt § 47
4’1 v
A

the vertical distance between the depth of the pit and the crest of the mound

divided By the horizontal distance involved, is substituted for silhouettes as a

A

b
c
L

means of arranglng the uprootings into age classes, basically the same four groups
i\\!% ; % / //: e {,\\\
“ N are deriveé}aéaln. ﬁsgdeplctedfln Table M-H-2, the arithmetic mesns and standard

\

deviations of the rellef ratxo of the four age classes are as follows:

—

¢ Class
i (feet)
I 0.83 0.48
II1T ' - 0.% 0.09
v 0.15 0.06
VI 0.11 0.03

The arithmetic means diminish perceptibly between age classes T and III, less
between III and V, and only slightly between age classes TV and VI. This rate

of relief degradation is as expected, since young mounds and pits are subject

to more severe erosion and disintegration than older ones. The dispersions of

the relief ratios about their means also becomes less with szge. This, too, is
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fas expected. That four msjor age classes of mounds and pits exist is demon=
5 strated to a remarkably precise degree by an analysis of their relief ratios.
5 If known variations were teken into consideration such as the sizes of the
trees uprooted, thé manner in which the uprootings occurred, the degree of
slope involved, and vhether the trees were dead or alive when uprooted, the

relationship between age class and relief ratio would be even more distinct.

The comparison of relief ratios also suggests that two other age classes

of mounds and pite exist: II and IV. Age class II consists of only two up-

rootings, Nos. 21 and 22, the relief ratios of which are 0.51 and 0.60 regpect-

ively. These relief ratios are between 0.83 and 0.36; the means of the relief

j S ratios of age classes I and III. The relief ratios of 21 and 22, nevertheless,
are included well within the degree of dispersal about the mean of the relief
ratios of age class I. They do, however, generally exceed the relief ratios

of age class III and are not included by their standard deviation. This dis-

N § cord of relief rétios only suggests that mounds and »its 21 and 22 are of an

= é age class which 1s different from those of the uprootings included in age

% classes I and III. Turther comparisons of snatomical features and the age of

2 the trees on and near their surfaces, however, corroborated this éﬁspicion.'

3 The same approach can be made to mound and pit Ho. 47, the sole member of

\ age class IV. Its relief ratio is 0.20, between the means of gge classes III
and IV which are 0.3 and 0.15 respectively. It falls outside of the range of
dispersal of the class III relief ratios, but is barely included in the upper
end of class V. Here again, relief ratios only suggest that mound and pit Wo. U7
is older than age class III, but younger than age class V. Turther evidence,

however, establishes this as fact. The application of relief ratios alone would
have enabled quile an accurate appraisal of the relative ageg of the mounds and

pits on the current research plot. Furthermore, excavation would not have been

necessary.



Direction of tree fall is another factor the analysis of which tends

to corroborate the previous conclusions derived: that the 62 mounds and pits -
which oécur on the current research plot can be logically separated into four
major age classes. The directions of tree fall arranged according to the pre- |
vious age classes are illustrated by Figure M~H= | . The mounds and pits of -
class I are knowm to have originated from the hurricane of 1938. Tifteen of

the eightesn trees which were uprooted at that time fell in a northwesterly
direction. The tree that fell in the southwestern quadrant was knocked over by
s dead chestnub tree, while the uprooting in the southeastern quadrant resulted
from s dead chestuut tree falling uphill. Since fifteen of the elghteen trees
fell in northwesterly directions within 65 degrees of one another, the hurricane
winds of 1938 must have approached the locel research ares from the southeast.
Comparable u@rooting situations are suggested by the directions of tree fall of

~ the other major age classes of mounds and pits. In eéch, the directions in
which the trees fell are concentrated in one or parts of two 90 degree guadrants.
‘fi Tive of the eight trees involved in class III fell to the\souxh and southwest
covering a span of approximately 80 degrees. Tourteen of the fifteen trees of
class V fell to the southwest and northwest involving em arc of 115 degrees,
“‘ﬁhile the toppling directions of fifteen of the eighteen trees of class VI ave
kg'concentrate& in the southwestern and northwestern quadrents with a meximum Gis™
ipersion of 110 degrees. These group-wise concentratlons of tree fall directions
 disp1ayed by age classes III, V, and VI more than suggest that the uprootings
resulted from three distinct storms. The storms were probably hurricaunes com-

parable in many respects to the one of 1938, and in general, the winds came

rom the east.

Through the application of principles based upon developmental morphologzy

?Sn& anatomy, the origins of the mounds and pits on the current research plot



deth.

were documented and thelr relative ages were determined. Six xby=two mounds
and pits of uprooted trees were ascertained on the plot, an area slightly
less than one acre in exbent. Tifty-nine of the uprootings comprised four
major relative zge classes, while threé probably belonged to two others. The

Gistribution of the mounds and pits known to be of uprooting origin is illus-

\/’J‘/
trated by Figure ﬁ “H- y

f\{—/? ~ fj 7 ._:‘jf' (ﬂw &W;,ﬁwf}’f m /E/f /{i /é/{ ?}*g j‘v Aﬁf’&ygj i s

{"?}\fgyfmgﬁﬂ i }! e ﬁjﬁ /
The Determination of Some of the Characteristics ofﬁggﬁ Trees tbat were Uprooted

and of those t%&t Grew on the LOCal Areas Before and After the Kounﬁs amd Pits
were Formeﬁ.

The mounds and pite of uprooted trees mey yield additional evidence which
is pertinent to the reconstruction of the fofesﬁ stands that had grown on &
\ specific area. The concrete evidence which ﬁprootings might afford is in the
ff form of wood, charcoal, and pollen thet were buried by the mineral masses

! wrenched from the forest floor by the toppled trees, and from the stumps and

roobs of trees that grew on, 1n, and near the uprooting surfaces since they

ey
e i)

wsszéreauei\} Trom this concrete evidence can be directly derived the species
and parﬁial growth rates of the trees that were uprooted and of those that
grew on the area before and after the mounds and pits were formed. The inferred

evidence which might be yielded is related primerily to the sizes of the trees

vprooted and the conditions under which they grew. The sizes of the trees can

be directly approximabed from the proportions of the mounds and pits which they
R N T ' . .
%%§ % <fcreatedlg And perheps, some notions can be garnered pertaining to the growing
g% ga, ;onditions of the trees prior to uprooting from the annual rings exhiblted by

\ the remnants of wood and charcoal. It was essential, therefore, that this evi-

\ dence be collected as the mounds and pits were sectioned.

\

-

The wood incorporated in uprootings may be of various origins. The wood

might actually be remnants of the trees that were uprooted originally’to create
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% §§§§ mounds and pits. It might be of post—uproeoting origin, from reoots of
é

% %%trees that hed grown on the mound and pit surfaces. Or the wood might be
SR

o ».Eﬁ from roots, boles, or branches of trees that were near the iumediate area
. %‘ before or after the uprooting occurred. { The origin of the wood must be

ascertained before its presence can be interpreted correctly.

e
The bes@\ezyresszons Of buried wood of tha trees that were uprooted on

Mm
th§fcmrrent rﬁgea?eh,mlcﬁ occur in mounds that are from 100 to 1BO years old.

;Tbl“ 1en5th of time is required for the aerial portions of the toppled trees

: to have 103t their identity and for the overburdeas to have developed to the
stage where they completely cover the remmnants of the stumps of the ﬁ@rooted
trees. Under these circumstances, the buried wood ig concentrated in the Jee-
ward side of the mound in the region of overburden above the buried A horizon
éf the predisturbed forest floor. As such, these organic masses constitute
several cubic feet of volume and contribute prominently to the uprooting pro~
files of which they are &efinifely an integral component. Smaller masse§ of
wood may occur in the regions of pivot and deposition where roots have been
thrust. These outlying remnants are often encountered first as the mounds
and pits sre sectioned, but as the excavations approach the central portions
of the mounds, the largest concentrations of wood are revealed. The main
masses are usually composed of individual pieces one~half to féur'indhes in

diameter 2nd up to one and s half feet long. These more rot-resistant-remnants

: are usually surrounded by a matrix of highly decomposed wood. Also, the long

L azes of the trachieds and vessels of the wood tend to be oriented toward the
horizontal. The specifications that mist be met before the wood incorporated

in mounds can be considered as having originated from the specific btree or trees
that were uprooted are guite rigorous, and necessarily so, because wool in the

% forest is common both on and beneath the forest floor.
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Oaly 10 of the 82 profiles contained wood that was considered as valid
buried remnants of the trees that were uprooted: the 2 mounds of relative
a2ge class I1 and the & of class I1I (Table E-H~3). The species of wood
indicated that 9 of the 10 mounds and pits resulted from the uprooting of
wnite pine trees, while one was due to the toppling of & white osk. Since
the extremely resinous lower Qortione of white pine trees are perhaps the

most decey-resistant of all of the native species, its remnants in the mounds

L

T

afforded the bes*{eﬁ@resgions of buried wood that could be expected. Bach of

\"‘\\n e
the § mound create%)ﬁ?”%he uprooting of white pines conlained enough wood to

N, "/‘
‘£111 & budhel basket.

Wood ¥hak was removed from three other mound and pit profiles (Table M-H-3).

These specimens originated from sources other than the trees{which were up-

'rooted to create the specific @i%turbaﬂCé%}) The wood occurre&{;ithin the

general reglons of disturbanc%)as pieces 1 to U inches wide and 3 to 10 inches

long. Only one specimen wes found in each mound.  Since the wood occurred in

the disturbed reglons of profiles 300 to 500 years old, it almost had to be of

~opostmuprooting origin.

The wood in mound and pit Ho. 29 was definitely the remnant of & white
pine branch spike. It was about one inch in diemeter, 5 inshég long, and round
in ¢ross-section., The menner in vhich the spike became buried in the mound is
highly conjectural. It might have been driven into the mound when the vhite
pines were uprooted to form mounds and pits Wos: 31 and 32. Thi s hypothesis is
besed upon the facts that uprooting Wo. 29 is much older than Wos. 31 and 32,

andwigxpfgctically in line with the directiong in vwhich the white pines toppled

{7
be

to %reate;ﬁhe two younger mounds and pits. Another theory would be that a
w\;\ L "/
large branch or & bole of white pine was lying on the ground and wes buried

vhen the tree which formed No. 29 was uprooted. The branch epike,being more
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resistent to decay, nersisted 1Qnger than the surrounding wood and was the

only remnsnt present st the time of excavation. This latter hypothesis

would be the more probable of the two if uprooting Wo. 29 was not so o0ld,

but it is difficult to believe that even a vhite pine branch spike would

maintain‘itg identity after having been buried over 300 years in mineral soil.

Mounds snd pits Wos. 9 and U7 aléo contained wood. The specimens prob-

ably came from the roots of trees that hed grown on the area since the mounds

and pits were formed. Both remnants occurrfed as isolated individual pleces
/ in the region of ovefburden. The wood in Wo. 9 was definitely white nine and

probably originated from one of the pines that had grown nearby. The specimen
r?ygggéwfxemNgo. 47 was so highly deteriorated that its 5§ecies could not he

P } ‘
(_ascertained. ,/The presence of wood inm uprootings Wos. 29, 9 and 47 indicates

only ﬁiégwgﬁite pine trees grew in the immediste vicinity probably after the

&E. mouvnds and pits were formed.
A

Eﬁﬁéﬁﬁg { Charcoal may also be incorporated in the profiles of mounds and pits:j
| i/ It has several possible origins. The trees that toppled over. subsequently
{ burned,leaving remnants of charcoal instead of wood in the regions of over-

burden. Burned forest floors often become buried by uprootings, and charceal

can originaete under the forest floor when roots and the lower extremitiecs of

can be regponsible for the presence of charcoal in uprooting profiles. The

origin of the charcoal also has to be determined before its Dresence can be

i boles are burned in place. Any one of these sources or combinations thereof
|
!
1 correctly interpreted.

Charcoal was found in 18 of the 62 mounds and pits of the current re-

A search plot (Table 1~H~3). Its occurrence included 211 but one of the six

r2f’%@i&‘3:~<-31aa,‘b:i:ve age classes, No. II; gquite unlike the occurrence of wood which for
S .

‘%%x ééll practical purposes\was confined to age classes II and III. The more

£
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general occurrence of charcoal can be accounted for largely by the fact

that charcoal will versist in the soil for a much longer time than unburned
woad. Charcc&l will persist in forest soils for atvle&st 500 years in this
t,l part of New England.(iHQW‘much longer it cen rem&ig in an identifiable stale

is an enigma{>

Only 2 of the 1% uprootings contained chorcoal that was derived from

l % the trees that had been uprooted, Nos. 16 and 43. An abundance of charcoal

“\ the toppled trees, if it were to be present, as though the trees had burned
N -

 shortly after uprooting. In fact, Ho. 4% contained both wood and charcoal,

occurred in both, vhich was located where one would expect to find wood of

white pine in each instance. The charcoal of No.'lG was hemlock.

Buried forest floors which had been burned prior to uprooting were
observed in five profiles. All five are of the same relative age class,
Wo. V, and are grouped quite closely together, Nos. U5, 50, 52, 5% and 55.
The burned forest floors have an expression similar to that of buried A
horigzons. :However, charcoal replacés the organic matter, and the upper parts
of the burned B horizoun are brick red in color. The charcoal was concentrated
on the surféces of the buried, pie—disturbe& forest floors. It occurred abun;
dantly, but in pieces most of vhich were less than 1/2" in diameter. Most of
the pieces were toa small for identification, nevertheless, charcoal of birch,
hemlock, and red oak was recognized. On one occasion, all three species were
found in a single profile.(KThe origin of the burned forest floors is diffi-
cult to relate to natural féctors, cauges other then man;) The burned profiles
are confined to five uprootings, all of which are grcupeé at the eastern end
of the plot around a bench-like feature in the slope. Purthermore, the burned
layers and charcoal are limited to these five specific local areas. The sur—

C%;?; rounding uprooting profiles do not have comp&r&ble(%natomical inclusion%),
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The fire or fires responsible for the burned horizons, therefore, were
not general even over the local area. About the only feasible mesns ab
hand to account for the phenomenon is Indian canm fires. The western
exposure, sheltered mid-slope flat, and the accessible water aupply down

the hill wouvld provide a likely site for human occupancy. Subsequent up=

P

rootings both destroyed and preserved the burned horizons thus(g%;gied,}

e

Another alternative would be to gubgect the whole area to fires, then in-
Jject enough time lapse to permit sufficient uprooting to have destroyed 211

of the burned profiles with the excaptlogwgéwtbqse in the five locael areas.

[f'
The firet hypothesgis seems the mcré\formldablg, but the latter cannot be

discounted completely.

Charcoal present as individual isolated fragments occurring sporadically
and at depths of several inches to 2 feet was observed in 7 other mound and
pit profiles, Nos. 36, 37, U7, 17, 5, 7 and 58. Its observation requiréd

careful scrutiny since the pleces %%%@”ﬁﬁﬁ?@@”&&ﬁ quite small. The charcoal's

presence definitely did not 1end obvious earmarks tg\the profiles in which it

occurred. The charcoal of thls cstegory, “since 1t was buried in the disturbed

portions of the uprootings, must surely have been of pre= isturbance origin.

Itswscarclty sporadic digtribution, and lack oﬁ/partlculmr form practlcally
!/"ﬁ
{dlctate‘the origin to be other than burned- 1n-place roetswﬁr“stumps The char-

. /
RS

coal was probably derived from trees that had burned on the local area prior
to the uprootings. The species of charcoal identified were hemlock, white pine,
and chesgbnutb. |

Charcoal was also observed lying in the pits of U upraotings or in the
organic layers of their’surfaces, Mos. 1, 42, 8 and 51. This charcoal was also

~scarce and occurred as small pieces, only one of which could bhe identified. It

was cek of unknown species. The séurce of the charcoal was probaebly from trees
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or parts thereof that had grown on the ares since the uprootings occurred.

/ The charcoal colleCued from the 18 mound and pit profiles indicates

-

g

Q,..
=

\

/ N
g certainly that thsfcurrant }esearch plot had been @ﬁbje@ﬁe@ to fire. The
|

Ww«&“ﬁ

\ ‘ﬁf‘ »
species of the charcoal specimens contribute to the knowledge pertinent to

" s

T
T e M"
7
it

the composition of the forest before, at the time of, and after the uproot=

S%
'Q"Wﬁ

ings ocecurred, while the origins of the charcoal assist in determining the
chronological sequence of the fires and the uprootings.

The buried A horizons of the pre-disturbed forest floors that are often
;fﬁncorporated in mounds and pits are apt to be local concentrations of pollen
and spores. The forest floor functions as & reservoir for that proportion

,f of the "nellen rain® that falls. Subsequently, the pollen snd spores are
trapped by the miﬁeral maSses that are deposited on the foreét/ﬁiﬁcr\hg the
topnling of trees, especzally vhen overburdens are formed c;ncomltantzy vl
u@roofing. Thg pollen and spores aré a product, thereL;;;jW;;';£e vegetation
that existed prior to the occurrence of the wprootings. The interpretation
of the pollen and spores is of course subject to the well=known deficiencies

of pollen analysis: species identification, differential rates of deterior-

ation, and areal source. Nevertheless, the species of pollen and spores

é' represented in the samples %ﬁgié contribute a facet of information pertaining

, to the floristics of the forest that existed on the general area prior to the

\ uprootings.

K\ Specimens of well-defined buried A horizons were collected from nine up=
rootings: WNos. M6, 56, 61, 62, 21, 35, %, 27, and 4%. The first three rela-
tive age classes were represented. Specimens were sl so collected from the

regions of the upper B horizons of four other uprootings: No. 53 of age class V,

and Nos. 4, 57, and 59 of class VI.
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The specimens of pollen and spores were not fully exploited at this

time. Only one sample was analyzeé ’"Hﬁﬁﬁ$£§ﬁ~£ﬂme time in the future the
\
remaining apecimens will be svbjecte& to anal&gis. aThelr species composition

e

can<theg)be compared with the composition of ﬁhe forast stands that were

». M

N

knowvn to have existed at the time of the uprootings. In this manner, the

degreEfﬁhat pollen samples represent the forest that produced them might be

“n

iaseertained\“ If the analyses are proved to be valid, another tecnnlqae will

R e g

[y

from the forest that will lead to a better understanding of its development.

The conditions under which the forest stands grew before and after being

,»»* e t%?

"“"%

subjected to uprooting can be inferred from the radial growth rates’ expresse& \

" e

by the specimens of wood and charcoal collected from the mounds and nlts

Such inferences, however, are almost rank speculations. The specimens coll-
ected were fragmentary»reﬁains of bole, root, and branch cross-gections. The
portions of the cross-sections represented can only be approximated from the
curvature of the arcs of the ennval rings. Sampling of the specimens was
practically impossible, even when the opportunity presented itself. Whenever
possible, fragments were collected ffom each profile which sampled the range

of growth rates.

In general, the growih rateSsexpress;E3by the wood and charcoal fragments

were quite slow, ranging from & to h@ rlngs per inch (Table M-H-3). (The growth
rates of the wood collected from the uprootings of relative age class III are
1nterest1ng;> The wood in all cases represented the trees thal were uprooted

to form the mounds and pits. All eight of the trees were white pines. Growth
rates of 8 rings per inch‘were found in two of the profiles, while the rest

were either 12, 13, 15, 23, or 33. These rates of growth would not be consid-
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ered fast for white pine. In gemeral, they might be regarded as slow, what
might be expected of white pine growing in forest stand conditions when com-
petition is quite keen. That this was actuslly the case was substantiated
1ater‘on when the forest stands were reconstructed. However, great cere must
be exercised in the interpretation of such meager evidence‘ It can seldon
stand alone, but can contribute agglimmér or shadow wﬁen egarded in the light
of more conclusive data. :

One of the basic questions related to the mounds and pits on the rese&rch
plot concerned the dimensions of the trees that had been unrooted to G;ial ‘‘‘‘‘
them. The ages of the toppled trees were even of more importance %o the recon-
struction of the forest stands then thelr sizes. The diameters at breast heigﬁt
of 24 trees that had beeh uprooted to form 18 of the 62 discernible mounds and

pits on the area were known. | These were the trees of the youngest uprootings,

relative age class £> The trees or their lower boles were stlll available for

zmeasuremeng} It w as parameunt therefore, that these data be expleited in an

attempt totéscertain the relationship, if any, vhich existed between the sizes
P

of the toppled trees and the mounds and pits which thej Greabeé)(:ﬁo other

rational approach was ava11ab1e> Powas :

(\It is axlomatic that treeé grow lavger as they get olﬁer.j)ét would also
seem sxiomatic that 1little trees when uprooted create small mounds and pits, -
while big trees create large onesf;>The fallacies of relating mound and pit
size directly to tree sigze, however, are spparent when the proportions of the
uprootings of relative age class I, Figures W-H~-3%, 3% and 34, are compared v
with the known dlameters of the trees that formed them.

Upgﬁ”%angs Wos. 38 and 41 resulted when two live hemlock trees, 2 and 3

1nche§\c1 i. 6; at b.h.. were knocked over by a large chestnut tree. Their

"\,\ ,/’f
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mounds and pits are of spproximately the same &1mensians. _The outlines of

uprootings Nos. 13 and 15 when compared with thosefcreate& ég the two small

\\s

hemlocks would indicate that they were the result of glmllmr szze& trees
having heen u@reated. The trees that produced Nos. 13 and 15, however, were
13 ianches in diameter, one a hemlock, the other a red osk, both live trees.
The éignificant variable involved is the concentration of boulders and cobbles
in which wvwprootings Nos. 13 and 15 are located. Only minor distuwrbance re-
sulted when the larger red ocak and hemlock toppled over. Boulders were dis—
placed, but only a relatively'small quantity of soil was picked up.

Uprootings No. U4, U6 and SE(Present examples of other variables. ‘A11>

occur on rather steep slopes. Dead chestnul trees are involved in all three;

‘a 15-inch tree in No. U4, & 16-inch in Ho. Y46, while No. 62 resnlted from the

upreoting of a 12-inch chestnut and the leaning of a S-iach black birch. The
dimensions of profiles Nos. Y46 and 62 are similar, but No. UM is considersbly
larger than the cther two. (@hat are some of the lmown varisbleg involved that
might account for theée expreésions{) The tree that toppled to creatbe the
largest of the three uprootings fell downhill. Being of sprout origin from a
parental stump of 2t inches in diameter, it split at the base allowing a small
paxrt of the gz;%% to remain in the ground intact. The cbestnut of No. 46 feli
uphill, Creatigé only a minor disturbance. The chestuut of No. 62 was a third
generatbion sprout from a JH-inch parental stump.. It fell downhill, but in
doing so its bgse rotated on the organic mass of the parenta¥/%1;;;z}, broke

V4

loose and createdlfnly a minor disturbance. Bo, even though dead trees of the

- same sgpecies and comparable size are uproote&, the mound and pit expressions

which result can be quite variable.
The mineral masses moved in uprootings Hos. 27 and 49 are quite comparable,

in spite of the fact that the tree of 49 fell downhill while that of 27 occurred
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;
on a relatively flat avea. Red maples were involved in both, one [of 13 inches
in dlameter and the other 15 inches. However, the larger of the two which
fell downhill to form No. 49, actually passed through an arc of pivot of less
than 90 degrees. Its crown became lodged in the trees below, so that its bole
was suspended several feet above the ground. The 13-inch tree responsible for

QFK/ ﬁ@.AQT rotated 90 degvees, in fact, it fell over a dead chestnut tree which
xﬁﬁ { provided another fulcrum, thus enhancing the degree of disturbance.

K

When profiles Nos. 56 and 61 are compared with No. 60 of Figure M-H-

Eﬂ\ (a remarkable resemblance apwears) 411 three occur on rather steep slopes, and

e,

{%% all resulted from the toppling of trees downhill. Iff%ne féb%»were not known,
’m

\% all three trees would have been expected to be of smmllar size. The trees
whichiégfi?ed os. 56 and 60 were of almost the same dimensions, black birches
~of 10 and 14 inches in dismeter respectively. However, uprooting No. 61 re-
sulted from the toppling of a 24-inch hemlock tree. The masses of the mineral
materials wrenched from the forest floor are practically the same for all three,
as are the surficial forms.

/ The comparisons of the mound and pit dimensions with the known variables

/ related to the uprooted trees reveal several pertinent coincidences. Within

limits, the sizes of the trees do not appear to be as influential in the degree

g of disturbance resulting from uprooting as the factors of soil, condition of

% % the trees, and the direction of fall in relationship to slope. With age of
iﬁé% % the mounds and pits held constant, the dimensions of the uprootings vary tre~
{ ”%%; é mendously with the conditions which existed at the time of teppling. Compara~
Z§$' LY E' tively large dead trees were apt to create less disturbances around their
“%§§ lﬁ immediate bases when uprootéd than much smaller live trees. Trees growling on
PN

i

- and in bouldery soils produced smell mounds of mineral soll and scarcely pits

‘at all vhen they toppled over, regardless of their size, physiological con-

TR
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dition., oxr direction of fall. HNevertheless, when age of uprocbing was

held consbant, alongz with slope, direction of fall, and general physiological

condition, the mounds and pits which resulted from trees quite variable in

diameter were essentially of the seme proportions. If for example, the sizes

of the trees that had formed profiles Nos. 49, 56, 60, and 61 had all been

/~Q§$1ﬂated from the dimensionsg of the mounds and pits to have been 18 inches

%{\\ (ﬁ,l b, at b.h., the prediction would not have been far from reality. The

actual diameters are 15, 10, 14, and 24 inches, the greatest discrepancy

between the real and the estimated values being & inches,

The basic question now involves the degree of precisién that should be
expected in the estimation of teppled*tree‘diameﬁeré from the sizes of the
.upreatiﬁgé.

The conditions under which uprootings occur are highly variable.

BEstimates of tree size, even when the known factors of influence are congid-—

ered, are at best weneral(érédictionEE Heverthelesg, if the dismeters of the

N P < \%

vhite pines, that were ugr@ote& to bréfje the mounds end pits of relative age
class II1, were estimated to have been between 12 and 18 1nches, the error
involved is probably within ﬁhe error of estimate that would be expected when

I .
tree age is predicted fromfd i. b at b.h. or stump, especially when the con-

ditlons under which the trees dreW'befere toppling are so enigmatilc.
With the knowm data at hand and the posgsible range of variables under

consideration, the diameters of the trees that created the mounds and pits were

estimated from the dimensions of the uprootings. The ostimates are incorporatbed
in Table li-H-3. With the exception of age class I, ome of the most striking
features of the u@rootings is the waiformity of thelr sizes; a ﬁniformity that

tends to exist withian and between age classes. There are a few exceptions. In

class III, No. 75 is noticeably larger then its associates. Ne. 17 stands out
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/ in class T in this respect, as does Wo. 25 of class VI. Another pronounced

characteristic of these uprootings is their size. With the exzception of

Nos. 17 and 25, the trees that toppled over to produce the mounds and pits
were not of extraordinary proportions. They could bhave been trees from 12

te 30 iuches in diameter at breast height. Regardless of the ages of the

| \/ uprootings and the variely of comditions under which they were/g;;;gywt>their
T

sizes do not demand the toppling of excessively large trees. The trees which

| were uprooted were probably alive also. The depths to which disturbance

% occurred would indicate this.

// Discrepancies in mound and pit dimensions do exist within the relative
|
i

age classes, even when the notable exceptions are taken into consideration.

The uprooti%ﬁﬁ\ifiglasﬁes II and IIT demonstrate the most uniformity. The

gﬁ} trees that\created)these uprootings were estimsted to have been between 12

l and 18 inches in diameter, in general wrobably closer to 12 inches, while

i No. 35 more likely resulted from a tree cleser to 18 inches in dlameter. 411
2 10 of these uprootings occur within about 100 feet of one another. The soil
' and slope do not vary significantly.

The slight differences in the sizas of the mounds and pite of class V
permit their separation into groups; subclasses which are likely related to
the diameters of the trees uprooted. By colncidence, the mbunds and pits of
most comparable dimensions alse tend to be arranged in groups on the forest
floor. Nes. 16, 17, 1% and 19 constitute one such grovp, Nos. 25, 28, 29, M,
and 42 another, vhile Nos. U5, U8, 50, 52, 53, and 55 comprise the remaining
group.of class V (Pigure l-H- ). In general, Nos. 16, 17, 18, and 19 are L
glightly larger uprootings than those of the other subgroups. No. 17 has

considerably greater proportions. It would appear that larger trees were

involved on this local area, especially when the influences of slope and the
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direction of tree fall wupon the degree of disturbance are taken into consid-

eration. WNos. 156, 17, 1%, and 19 occurred on comparatively level surfsces,

vhile over two-thirds of the remaining uprootings of this class occurred on
slopes as thé result of trees toppling down hill. Ordinerily, the uprootings
of larger trees are required on level areas to produce disturbances comparable
to those that occur on slopes. The trees that were uprooted to form Wos. 16,

17, 18, and 19 were assigned dismeters of 18, 40, 24, snd 24 inches regpectively.

Uprootings Nos. 26, 28, 29, M, and Y2 comprise another group of class V

mounds and pits. Nos. 26 and 28 are the largest of these, and they in turn are
comparable to Nes.~18. ana 19 of the previous group. Therefore, Hos. 26 and 28

were prebably\Qreateafﬁy trees about 24 inches in diameter, To. hg by an 18=-inch

v

tree, and Hos. 29 and 3& by trgagwggeund 12 inches in dismeter.

In general, the s&mexmnﬁrcach

g S AINE ) \.,

reﬁz\gesearch plot. The dlmen ions of upreotings that were<gg§;;\ v treeg

of known diameters were compared with those formed by the toppling of trees,

28 made to the remeining upreotings on the

the diameters of which were not known. All of the recognized variables were
rationalized, and approximate diameters were assigned to the trees fhat creabed
the mounds and pits. Vhen 211 of the imponderables invelved are realized, the
results of such an approach cannot be considered dogmatic, nor can the conclu-
sions which might be extrapolated. Nevertﬁsleﬁe, the estimated diameters are

based upon what is considered a logical rationalization of the evidence that

i, was available. Actvally, the estimated diameters are nrobably cleose te reality.
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