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There exists only ome published paper dealing primarily with earthworm

ct

populations under conifers in this country. This paper (Stegeman 1960) gives

the species composition and population data (based on digging and sieving the
tor 6" of so0il) for the following habitats: old field, northern hardwood, Red 7

Pire, Scotch Pine (less than 3! in height), ¥Yhite Pine and Iorway Spruce. Ages
ané previous uces of these stands were not given. DPopulations, anrd, in general,

nuomber of le
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, fall in that order, with no worms found under spruce, &bout
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80,000/4 under white pine, and twice that under tle old field. No map showing

196!
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the relative pUsition of these locations was presented,
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The implication of the methods used and the data reported is that the

current vegetation is the factor governing kind and numbers of the population.

P

Ph, organic matter, and soil particle size were reported, but it was not suggested

tuat they accounted for the observed population difierence. It was suggested
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that the zmount, and especially the diversity, of huwus materials, and the soil

Hemnlr 2R

moisture, were of greatest importance. Stegeman states "The distribdbution of
earthworms in such a stand (pure conifer) roughly cerrelates with the amount and
diversity of herbaceous ground cover."

Anotner relevant peper (Read and Walker 1950) deals with soil gproperties
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only under bthe sosrsely scattered redcedzr. Tn the plantation of 25
zore sbunfant redcedar, they were found throughout the area. (Tre earthworms were

not identified.) It was suzcested that cover e period of reare g0’1 concitions Te-




The only orevious mention of ezrthworms of the Earvard Forest was in &
GER
veper by Griffith, Eartwell, and Shaw. In this study 62 pine plots and an
A
ecuzl number of hardwoo @ plots were studied. ZEarthworms were found in only
one w.ite pine stand, of twenty yesrs age and previously well cultivated.
Eartivorms were frwnisixrariyreze nobed in dizeing many (not all) of the hardwoou

profiles znd "were always associated with solls having good £ilth. " Ioted Ph

values ran from 3.8 ~ 5.4.

«

ollecting wzs carried out om 53 plantations of the Tom Swemr and Prosypect

U4
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%411 tracts of the Earverd Forest. Collecting was done by diszing. The large
area to be covered, rocky and irregular terrain in places, and the highly aggre-

zted nature of earthvworm mopulations precluded random sempling by qredrats.

My

Therefore no formsl petiern of sampling was observed, but an attempt was nade to

cover the area with ressonzble thorouchness., Transeche, crossing or parellel were
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often used. mne/ dzta is given for the plantation (or the portion sempled) as a

- -~ .

unit; in only three cases are intra-plantation differences noted. The data is

rzoved according to the plantztion outlines precented on the bare maps, which are

-

ret always up to date, as no 211 porticns of a

r;;

L
As 2 result céata mapred for less than an entire plantation, especizlly the lerger
ones, may not be relevant. This limitation, hovever, ig not sufiicient to obscu:is

the interpre

e map cztegories zre as follows: neither Tumbricus terrestris nor the true
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entation may have been successit.
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sufiiciently numerous to create an homogenous A horizon of cast materizl. Detalls
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dentifiable in large vart

material; and areas where true soil forms zare

cf the asscciated humus forms will bte found in another portion of trnis paper.
Included in the first group are three areas vhere partially decomposed earthworm
cocoons were found with occasionazl locse pockets of soil wigg a structure which
might e considered as a Gecomposed crumb mull.

With the maps of esrthworm occurence are presented msps from the Harvard
Forest files showing cultivation history, stznd composition im 1908 and 1919,
cover at tice of planting, and ultinmste forest type, zs indicative of moisture
relationsinip. Soil types were not mapped as the U.S.D.A. Soil Survey types have
rot been found to correlate with forest comrunities (Stout 1252).

Besults

Tre results of the survey of the Progppect Hill Trsct may be seen on the mav.
There is no need for = verbal resumé. In Tom Swamp Compartments VIII and IX, no
eartnworme (soil forms) were to be found in platations 27-%,G,H, & I, or 28&-G.
Some were found spottily distributed through 23-3 (white pine). In the south por-
tion of the Tom Swamp tract, v»lantations 19-C, 26-4,8, G, U, zxixf=K 30-A, znd

ne) introduced
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the whole of Compzrtment I were checked. In 30-4 (mostly re
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of t.e exot

L. terregiri

]

. 2 a - . N -
lunbricids were scatiered, snd in 22-U znd 25-A

A
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wags Tound. The native lumbricid Eiseni

)

AN

£r¥x, btoroush 19-C, 26-G, 22-C, =and

4. tuberculata were found throughout the hardwood srea of Qcmpariment I.
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net eszrthworms have had adecuate access to the entire area. This is borne out

by tre constent presence of Dendrobaens octzedra throughout the area. It will

-

not be maintzined that absolutely no soil forme exist in any plantation, only
tieir comparative rerity will be mzintained. Since populations may maintein
themselves in very small areas (Read and Walker 1950), the possibility of an
isolated population occuring is real. This is particularly true of L. terrestris,
vhiech seems to wander at times, and may live as a litter form without showing a
ridden. Observations in red »ine plantations 22-C and Z5-4, near abundant L. ter-
restris under hardwood, indicate that where hardwood litter is presert, from a

x

fisrdvood understory, or near the edge s,ﬁzxxixxﬁiﬁzi, middens, though rare, will

be observed. In plantstions where hardwood litter is eccentially absent (27-C,

m

2L-R) middens will not be otserved, This implies that, if it were present, it
would be noted near the borders of plantations where hardwood litter wss present,
or tnroughout if a hardwood understory were present. Under pure conifer 1litter

thus a

Ln

eting still takes plszce on the surface, but in rather ail
very low population could have esccped scrutiny. The best evidence for the
accuracy of the survey is the consistent pattern siiown by arsociated plantations.
Tre implications of tiis patiern are several, and will be discussed separa®ly.
1. The effect of the current forest type is exerted over a period of years

or Cecades, rather than immedistely. Wnether ihis corresponds to the rate of

very slowly decomposable decomposition products is indicated.

-

,.
b
m
Lj
o
=
&
jursy
hy
[
3
[p]
[
'_J
of
m
’_.l
Hy
H-
j}
) _
i N
3
9
o]
2
I
[4)]
H
wm
g
o)
0]
H
]
]
e

%
rr_ \

Droee




2. Earthworm populations, where they exist, do not show sharp boundaries
coexistent with vegetation type or past land use. Thus they are yet to be found

under the highly unfavorable spruce (even L. terrestris is present under spruce

zg far as Lardwood litter blows in), end on lands only grazed in a dominantly

“-

cultivated area (part of 37-A, snd a white pine - hardwood tract between 14-F and

This same pnenomenon is shown in 7§ I where L. terrestris and the soil forms

e

are present over tie entire area, waich includes 0ld plowed fields, pasture land,

pasiured woodland, and a bouldery woodlot. L. terresiris is elso found, tunough

sparsely, on tke nearby plantations 22-C 2nd 25-A where s0il forms are cquite rare
or non-existent.

3, Fresent significant esrthworm populations correlate rather well with Tast
intensity of lsnd use in general, but not in particular. The maps of the Prosped

2111 %rzct siow no historicel fzctors unicue for the tracts with en eartioworm

e

pepulation currently nresent, but the n.mber of stone walls remaining is an indi-

cztion of the relstive intensity of past use. It Zay alsoc be significant thet most
of trese plantations were mown yearly (a1l those with mmrx crumb-mull formations)

) been established
until planting. First successional vegetation which is roted to have,to some, 1

not to a great, extent in certain piazntations of V and VIII may conceivably be

r .
quite unfavorable 10 earthwons tizrongh formation of a dense rnirnocgenous endo-humus

znd by their acidifying znd mor-formi tendencles. Fotentisl mor~forming litler

-

s pears to be generally less acceptzble to earthworms (Z=ndley 1954). Bor-formimy

precipitating 2bility, have been noted
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L. It seems probzble then that earthworms sre being grsdually eliminsted

1,

ron these plantations. Evidence of tiiis is a small relict ezrthworm population
on a grassy knoll by an old road in 31-A, and by the finding of decomposed cocoons

in 31-A, 28 26-G (2), =nd 26-P. Age is impossible to estimate. They are not of

jt

ot

. terrestris snd almost certainly not Eiseria lonnberzei. O. lscteum and E. reses

et Ao

cocoons were not available for comparison, but the size, shape, and openings (on 2)

aglmeost certainly identified them as A. ieberculata.

Wo extensive surveys have been made in other then the TS I Compartment for
ezrtnwvorms underr hardwoods, but some obsérvations relevznt to the problem of the
maintensnce of exotiec forms may be relztied.

It has already Yeen noted thet if L. terrestris was present in the vicinity

of a plantation, middens weculd be notlce=ble whereever hardwood 1

Py

-

ype wes present. That is, around ike edges, =nd throughout if a hardwood

D &

s}

roper

>

anderstory is present. On this basis L. lerrestris scems generally to be absent.

&

Tigh populaticns of the soil forms would be expected 10 soread in cetectable numbers.

It is doubtful that any sress with a high population of L. terrestris would lack

a considerable povulation of true soil forms (if for no other reason thah that the

m
middens seen to be zn excellant enviromment for thecse forms), =nd the converse a0

seems unlikely, althoush no definite evicdence czn be azdcuced for this oplnion,

xtent on the nature of tne




Cbservetion of the hemlock-whte pine urlands in Tom Swamp IX Lave established
vwith some certainty that earthworms are absent. Likewise an old growth srea of
hemnléck-nortnern khardwood forest in Slab City X sppeared to lack ezrthworms and the
soil was of a iype acsociated with their absence. Under swale or swamp hardwoods,
ezrthworms are unlikely to te present in number for rezsons discusced mmiGErx in the
section on enviromnmental factors.

Still, no staterent that exotic earthworms are incepzble of colorniting or are

= .

teing eliminsted from Lardw:>od stands 1s po

48}

sible. I* has been roted previously

that esrthworms are present throughout the transition hardwood forest of Ton Swerp I,

* A

erd they are zlso abundsnt in the trzmsition hardwood forest of the Schwarz Trzet.

[WH

f Griffith, Eartwell asnd Shaw (1930),

Q

This is partial explanation for ithe data
sirce they state tiat most &k of the hardwood stands wrre found under moist condi
tions on southeast, south, znd vesiern exposures {which would trend to iransition
or central hardwood ityve). £Also, maps from which they worked indicate that a
lerge portion of the hardwood plots were located in Prospect Zill I and 1%, in

. %

Tom Swamp I, znd in the Schwarz Tract, wrnich are t e 2reas in wrhich earthworms

would te expected.

















