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Savarsl contributions have beon made 1o knowledge conserning the

aatural growing conditiens of sative spsuces ia the Narvard Fereste The

Forest was founded in 1900 and as early ae 1510 s student report wes
mxmw#muwummwummmtm
Professor Jolm 0. Jmck (1911} in i Jress
mmmmwmm Sargent ¢W7M
spruses and Ploes marisams (Wi11) B.8.¥. Mlask apruce grow in the Harvard
Foreste Three other student reports writien by W Shepard (1911), 8. 2o
Shepard (1512)s and ReWe Hall (1913) deslt with the ccourrense of sprases
over the Forest, thelr groviberate, reprodustion, snd eites. & menagement
plan of 1927, meationed in the first Harverd Forest Bulletin, proposed an
slghty year votation fer spruce stands en the Yorestoe

A11 the sbove suthors agree that apruce in the Harvard Forest
opounrs primsrily in swesps bat may aleos se on Prospest Fill, eecssienally
grow en hillteps. Works of R.T. Pisher (1921), H.N. Reup (1951), sad
S.He Spurr (1951) corrodorate thess sbesrvations. Spurr fousd red sprase
growing in the Prospeet M1l treet snd black spruce in the Tom Swasp
tract,

In Jight of the esrly snd continmusd interest in spruse at the
Harvaré Forest this paper has & two-fold purpose: (1) to deseribe the
geographis dletritation of native spruces in the Harverd Forest sad sdje~
aont sroms, m.{a!um.tfmn&mmsdnmmmmm
conditions deseribed con lead to » more complete understsading of the
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silvicel remiresents of spruce. This ney susgest steps for m HARELR
mont of natursl spruse stands in the vielsity snd give some iden sbout
the posribility of sassesefully setablishing and maintatning plantations.
The fisld work was sarried out during April, ®ay, snd June 1943,

~ mostly in the company of Morris 5. flark, greduste student at Kervard

Foraste The writer is indebted %o Me, Ulark who was of gvsat nssistance
in the many difficulttes involved in the field work and whe helped to

~ shorten the loagy hours in the field. The writer wishes to exprese his

nppreaistion to Drector and Staff Hewdbsrs of the Hayverd Yorest for

their asslatonce in Doth the fisld work snd the preparation of this paper.

¥ithout thelr materiel surport snd stimulsting suggestions this peper
cculd not have been completed. Furthers thenks are dus to Hye Re¥me
Glashwen of the ithel Water Departwent for his personsl assistanse in

the fleld work, and te ¥r, Bey Kimball of the Metrepoliten Distyiets
Comuission whe made & survey of the Tuabbin Reserveir ares peseible.

The writer is groteful te ell farmers, Iusbersan, snd Lundowners in the
ares of this lavestigation, who wore sdways ready to share their kmewledge
of leosl trea growth and rosds and were of grest help s meking the field
work sasier.

The investigstion was begun in the Yarvard Foreste After loantiag
#ll the natural spruse cosurrenses in the Harverd Porest itself, the
survey was then extendsd over the adjacent aress
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The adjuoent erer inoludes the Athel quadrengle wep emd ite oight
sdjeluing madrangles. These nine 7 1/2 misute VeSels8e mups have the
follewing nomes (reading from went to eswt and fyom north te south)s
¥e Oress, Boyslstems Winchendom, Orange, Athol, Templetom, Gaadbime
Potersham, and Darre.

memﬁnumumzmmmum In genernl,
it s mefe up of long, flet ridges running fo » zerdbesouth divestione
levale Thelr scils conelst moetly of sandy losws. The valleys Betvesn
the lomg ridges are freguently okermcterized (or pleine with rather sundy
selle) by & large musber of grevelly or sendy Mmellse The walleybotiom
elavatione range from 550 feot o shout 900 fael above sen level,

The whels aven 10 pert of the se selled Sow Dogland Peneplain,
sud probebly represents ils scuthermmost extensions ne eamon figare 1.
The average elevation of the peveplain is sheut 1150 fest sbove ses level.
There are » fev hille vhieh smerge sdove $hils sversge slevstion. Sueh
hills ave for inetamce, Mbe Grace with sn slovation of 1620 Test, and
Prospest Hi11 ix the Harvard Porest with sn elevstion of 1380 fest sbeove
te southe

Asaording to date from the Atlss of Awericen farisulture (Flamwrs 1)
the ares ssomw to Be unifors in 1ts ssoveslimate, seile, and the groving
sangongs  Its vegetntion in mepped me belonging to the Sransition hapde
woodswhite pine type (Flgure 21 by Soco of Ameriesn Forssters, modified
by H.Me RNmup)e These Lllustrations are presented %o show the relatien
of the study ares te the forest iypes sad o the gecgraphie remge of red
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and blask spruces
& closer cbuervabion of the foregeing informntios, however, ahows
that the lower lsctherms from the north come very close %o the study arems
ae do Siahw iscthorms from the scuth snd enste The sres L mapped ss
Sransition &Mwaﬁ-u&f.h pine type forests Yob the uap of forsst types
in Tev Englund shows that thers ave other types of forests oleas to the
iavoetigatod aresn. Almost toushimg the sres s the morthern herdwoeds
types Trom the wouth end west the central hardwoode come 'M within 60
to 70 miloe of the aress An falond of the sprusesfir typ# is found withia
the larger aves of ke northern bardveod type omly 50 wiles north of the
abudy aren near M6, Yonadnoelk.
Yo whould uots « meoording 3o MM, Beup, » sxpect te find the
boundarios of cllvetle, soll, and vegetation types as clearsut lines
(Ha¥e Rmup pere comme 1952)e The boundaries will mwors nesrly resemble
» line painted with a wide brush then eme drews with s sherp pencil.
Therefore the date presoated om olivste, soilsy and forest typos may g
gost that in this sres we sre 1lkely $o find representotives of beth
eouthern snd nerthern affinitions in the wgﬁuﬂﬁ-

The range of red spruse as given by Phillips A. Heywsrd (1990)
fue mwmm:mmmmmnmm
Csrelios snd Tenuosses. Nange leperfeotly kmown®e From the same soures
the range of dleok spruse is given frem *labredor te Heskensis River,
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Be
Canada, ¥lekigen, Wiseonein, ¥innesots %o centesl Penneylvenis, and n
the mountains to northern Virgluia®. Yhis oulline of the ranmge of red
and Blask spruce 1s sssentlally the sawe which was deserided Wy 0.8,

, mmm in 1909 and has elnce Yeon nseld by variouns suthore with 1ittle
sedifiontion (R.3. Hough 1907, or G.R. Oresn 1973 or Warlew sud Hsrrer
1950, and others)(ses map)e

Sergent (1905) was slee amomg the firet to distinguish Setween
Eissa pudens snt Piges marisape OeBs Rmerson, who wae sommissioned in
18 te desaride the trees snéd shrubs of Vassachusetbes mentions omly
the black or double sprece (Ables plgres WMehwax)e Yot in hie report
he deseribes o "superior variety of the double epruge with red weod,
often consfdered a dlstinet species, end oalled ved epvuses The colew
i doubtless owing to sume peeulisrity pro@used by soll or ezposure, as
wes confidently eteted by Wohsax®,

heoording to UsB. Snew (1507) 1% le often 41ffleult to dlstingaishk
betwoen blaok and red spruce, for "red spruee (Ploss rudeng) resemdles
and Lo someline consldersd o waristy of, Ylack sprace®.

Hole Df%som (3917) vecognived vod spruse and Mlack spruse ns bwe
dlstinet speeleve The maln peints of differemss in the avpesrance of the
Swe epecler nre the sise snd rhape of the coner snd of the etaminate
blossoms Yol Be memtioned thet semetimes the red spruse s M7f1cult So
distinguish from blask spruse. The seme suthor desorided the faet that
the somes pereisting for several seasons as » chavaeteristie of Blsek
sprunes while red spruce Areps 1ta aonse during the firet winter after
they matures Oihson slso statest “Certein ewinent Botansists ineliue
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o
to the bellef that the Swe ave d4fferent vartiss of one speoies, inase
wugh us even the timber of red spruse bears s olose resemblanee o that
of the blask spruce. Other botaslete dispute this theory, saying that
the tress ave sutirely different in appearance; that the red spruge is
& Light olive=green, whils Blask spruss is inelined o » derker olive
with perhaps o parplish tings. w0 thet wvhen seen tozether $hey have ne
resemblance In point of solere They further ssy thet the sones sre uot
only different in olse but thet the sonlss sre quite umlike in textuvs,
those of the dlaok spruce deing wuch thinner and mere brittls. The sase
suthorities maintals thet the tiny twigs of 7ed spruce are mere consples
uses on secount of thelr reddish tings®.

Tot uost suthers agres thet needle charasteristics ere extremely
errvatic due to Aifferenss in site and genotiows Bimilarly, the twig
coler, pubessence; and Wud structure sesm o e subiset to vartations.
Bocent sindies by A0 Gorden (1952) prepose a method for s move soourate
identifiontion bessd apon the nature of the twig wurfaces. The surfsce
of the twige is compesed of & series of decurrent ridges whieh run longle

tadinelly slong the Swige Aeccording to 4.0, ﬂmt “Other eharscteristism,
partioniarly sive and solour and seedle solowr, will aid in identificatios

of sourses but the deeurrent ridges appesr to offer the most esrtaln
nesns of identifisstion¥. A

ymmmmeﬂmammﬁnhmmmm
She twige of white spruse are covered by relstively lsrger ridpes
which are quite glabrous compared to those of red spruse. Blaok sprues
lss desurrent ridges whioh are flattened srd whioh give the twiz am
w«wmnm ooth eylindsr from which project the
m’&

mmmmm.m Atisn of Dls
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The oldest smong loesl vegetailon descriptions is that of Peter
¥hitney (1793)s 4n his *Bistory of the sounty of Worssster®. Im sil the
towns incleded fu the present lnvestigntion, spruce wae uamtionsd by
Whitney only in the town of Noywletem. s saldt ™he naturel growth of
wood ig of various kinds, me naks ohestmat, Basohy sshe white, bdlack,
and peliow Wireh, maples or sagar tres, dass, alder, snd the svergresns,
a9 plae, hemloek, haomatusck and spruee, 50.%

imarsos wentions the losal range of blask spruee anly in vary
general Yorms in his Traes and Shruba of Messschusetiss It is etated in
this work that Blask spraee wes Tound an far south ss Asheret.

Hawley and Hswes (1925) meation the higher hills of central sud
westorn Mpxssshusette se the loenlitles where red spruse ecan bs Tound.

heoording $o flgure 3 the renge of bBoth Black anf red sprase
ineludes the western and northecentral part of Hassachusetts. Siace
thelr losallon for large scale mapping purposes Wa doponds upon
nore saxact indeatificntion then generslly atiends the sonstruction of
sunll sosls rangs waps, consideradle oorfision was anticipated in maldng
spseise ssparations in the ares selested for Mm

In the sourse of preliminary fuvestigatien in the Narvard Parest,
so-anlled red sproge was found in the Bouldery wes sites nnd upland
svampe, snd what gensrslly passes for black sprace aseording to olusaioal
rence was later found througheut the entire study ares of whieh the
Harvard Vorest 1o » parte It was obvicus, however, that these sites
supported varistions of Soth spesiese In faot, in terns of relative
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adundances the “waristien® wap exseedingly sxtensive, "hatever the sunses
vere for this apparent confusion of 1dentifting eharacters, 1% was felt
that thelr slassifiontion fell beyend the seope of Shis investigaties.

It was thevefore declded to 1lmlt the study to the distridutien uf;
Seprace®s alons, being in this inetance » genoral category ecuntsining
the two species native %o thie avess Pigen pubrs and mm.

The 7 1/2 wimute quadrangle sheuts of the United Stetes Geclogies)
uarked on the waps wers alse covered Im the same way. In sll ccses the
objentive was to get us good o coversge as possidle of the ares in vhieh
ve wers. It was ofton necessary %o Jesve the vebiels Behind snd oover
sevaral wiles a day on fool. Doing s9, gave & better ploture of the whole
torrain, then wes possible to get simply by locking et the resdsides which
in wany osses 444 mot give & tras pleture of the total vegetution. Inage
cossible pleses wach as Dluffs and steep Millsides were surveyed with o
15 powsr teloscops o8 ® tripod. With the help of this Snstrument 1% wap
pessible to diatinguleh spruce at & distance of sbout two niles, espselally
in the sarly worning hours of clesy days when the air was free of hest
mmm The investigation was carried out over the whols ares of study
asgording o the samwe prinsiples In order to zet compersble Jntse

Whenever spruce was found 1% waw maried on the map. If By ceulss
sstinate the syruce seened So meke wp at loast 50 persent of the trees
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4a & stand, the ares ceversd by such & stand wes encirelede If & lesser
auaber of wpruces was found Lu & stends i groupe oF se seattered Lndd~
viduale, 1% was marbed with & dot ou the mepe ¥he limited $ime svailshle
for ¥he Tield work 444 not permit the establishment of smmple plots to
detoruine the swount of spruce iu Ve stends du vhieh 16 hed been Tound.
Tharelore, ummm&xmmmaxmgmmum
were in esch locatisme

| ummmmsmmmmmmaumumw
trecs on the mepe The pesitien of individual trees or groujin was Lovabed
&% ssouraiely ss possidle vithin the soale of the Dave mapse
~nkout the swme ne thet found in Wbe Athel quadrasgies In this quadrengle,
Mmmﬂrﬁ-mammuihﬂmme&mmm
sproce wae found wae desoribed in detail. Thess deseriptions sve snolossd
in ibe appendiz of thie papers

the folloving seotion L5 presented te smplify the information
shown on Tigure be The dletridution of Zad end Blask Spruce. Thie asp
indicates caly the outline of the UsBeGsB. quadrangles and the ]
tf the dietribution pattern of spruse. 7The exmet location of eeeh spruse
cosurresee is marked om the qusdrangle sheete which sre sttsshed to the
sppendix of this pepere

in order to give s better i1lustration of the distrivation pattern
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each quadrsngls 1s dessrided separately. Ths gusdrsagles sre listed in
the same segietas ae they are su the map from waet t¢ sast end from morth
to sonth,

There are twe concentrations of spruce cceurrences in this
quadrangle. The first one is in the contral part of the guadrangle, sad
the second eme 4s losated in the northeastern parts Besides thess two
vlaces in which the dfstribution psthern of eprace is denss, the quedrengle
hag almost ne spmce seourrenses at alle |

The northwesteran corner of the guadrangle shews thres dotee In
ench of the »aser represented by the pavke there vere only ose or two trees
founds In the eouthers part of the quadrengle there is only one dob, sad
it represents only & single trees In both the northwesters and southern
parte of the guadrangles epruce was found enly in begs. These trees 4id
the gemsral impression was Shat the tress 41d not enjoy the high state of
heslth of spruse obmerved in sther looslities.

The distribution patters in the sontrsl part ie denser. Yet the
masbor of trees reprassnted Dy ssch dot does not sxoesad twe or three. As
A whols thers are only very fow spruces in this part of the guadrangle.

Thave are nel only sore sprusces in the northesstera perticn of the
mndrangie bat the rumbsr of trees represented by sach det ie grester
aleo. Although hers eprase still grows primerily is the swarpe §% was
foand often on the eégee of ths swamp, outside of the ewamp prepere The
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vigor of the troes seewsd o Be Better in this genersl ares. There were
mw&i!&rﬂm&fﬂnmwﬂhmm The troes were
fres of branches for sbout Wwo hirds of theiy tetal helght and hed a leng
taper. |

Ho spruces wvere found on NS, fOrase ${tself, whieh is the highest
polnt $n the whele Smvestigated aren. Nelther wes Shere say spruce found
1n the southesstern psrt of the guadrangle vhish appears 1o Be the begine
ning of & grafual decrense in slevatiens from sbeut 1300 feet ¥6 500 few
abers ses lovel in the Orenge quadrangle.

Compared S0 the one previously deseribed, the Hoyaleton gquadrengls
kns & mich larger musber of spruce scourrencess The spruse in some pards
of the quadrengle ie marked 20t merely with dots, bt by emcireled areas.
hie indiontes that the spruce makes up at lesst an sstimeted 50 pereent
of the troes in the stand.

The grestest concentvations of eprase wers found in the nerthern
and sentral parte of the quadrangie. Spruge stands of considerable extent
wers lenabed south and west of Uportsman Pond. The enstern sdge of the
quadrangls showed semewhst lighter distridution, though st1ll demeer then

There wore enly & few sonttered spruces fousd nlong the brosd
valley of the Tully Brook in the wastern part. The solls is this valley
are sendy sed grevelly, and the foraste in this part of the guadrangle
sonsisted shiefly of white and piteh pine with an ocensional red pine.
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Geasionally slong the valley there were opshe grasay bege sometines of

ssveral asres Lo exlent, aad in the wvalley spruee was found enly in these
bogso | |
| A look ¢ the nep will senvinee the resder that spruce here is

SH11 groving prisrily 15 evaspse Hevever in the nerthers pert of Ahis
quadrangle 14 1o eometises Pound en lenay seils aless en hillsldes ss well
as valleyse nel neosssarily swanpy or lmperfectly drained lasds In cone
Srast to this, in the contral part of ihe syes spruse sgsis is limited to

swaspse Dogs or rooky wolst uplands. :

| Balesm C1r esems to be the aluent constant ssseclate of sprues in
the nerthera, central and sesbern parts of this quadrengis. Zspecially
in the gontral end northern parts bolsem Tir oftes cosupies whole bille
sidon. Yot iz the wentern part of the gusdrangle it i sbeent, or at
1saet has not been Tound By the writer in that part.

¥rom the whele investigeted ares spruse was found most freguenily
i this guadranglee This was trus for both the nunber of sprose S00GF-
“a the pstiers of wpruce distridution.

The part west of the new route 202 in Mascachusetts 1 ceoupled
nostly by the flat sud in sany parts swanpy lands sdjscent %o the Hillers
Biver, O%ter River, sad Priest Brooke IV is im this sart of ke quadrangle
that the largest, almost pure, stands of spruse are founde These stande
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T mﬂw fn swampy pleces and the ontlimes of their cequrrence celnside

very well with the sonteur lines indiesting lew swempy lond on the map.

MmhﬁMMmhuﬁmmﬁmwm_mm than swanpy
lamide However sll thess loecstlens sre bordering on swemps sod the groves
zw vatzide of the swamp proper sre nothing ¥t » fev trees growiag
on the sres adjacent.

| The higher groond fm this part of the quadrsagle 1s cceupied almost
exclnsively By while pine, and socasionally Yy piteh pinse The seile ave
Bostly sandy snd grevellye It 1o Intsresting %o ¢desrve n striking chunge
frem pine teo harduweode whensver the sandy rlinins or knolls are replnsed
by & rocly, leamy ridge.

The distribution iz the northern part of the suadrangle, in NHew
Spruce iv 88111 found prissrily in ewempse. Howsver its tendeney to grew
the guadrangle. Yot §% would Be d1ffieult to Tind s weasure for this
tondsnay. One indiesntion for this may Be the fact thel moist flat avess,
not meesssarily sharacterised Wy the rwesence of sphagmume often support
sentlerings of spross. Balean fir is very frequently found with sprues
in this pert of the gquadrangle. In swampe and on the aresns sdjesent te
vwnmpe it wee observed theat balesws fir wee sble te grow well over the
The susber of balesm fip occeurresses seeme to be rether limited until ene

In the scuthern part of the quadrengle spruge ie s$ill growing
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priverily in swamps. 1t i aleo found en the edges of swamns, snd sonew
times om the edges of brocks vhenever they have a wide, swampy fleedplaine
If there is me swarpland on the edges of drovks then ussally hemlock 48

the demireting epeeiss. Pore otunds sre formed welnly in nleecer vhich have
;mum wolsture, sad whers usually st least part of the groundoever
is mafe up of cphaguame Ovod smawples of this sre fousd is the oxtrese
southeastern corner of the guaivrangles Similar te the previsusly descrided
Boyaleton quadpangle. 1%t Bas besn sotsd in this oue %00 that in sone plsces
spruce wae Tound on oites whish arve sot peorly drainede Alse in othey
places sprues had Yesn found fn deprecsions whieh reseuble svales rather
than swsmpse

on well drained, gravelly-sandy sell dense greups of ved spruee
ssplinge were found. Such 2 vlace L¢ detween the Biverelds comatery smd
Lake ¥artin, worth of the "i1levs River. The trevs are now sbout 10 to
15 feat highe They sve groving ix the opes. The aves must vrevieusly
have supporfed a felrly closed stund of trees sbeud 16 %o 16 imshes in
ffametor ot the stumpe The groupwise arrangement of the repraduction may
Bave reamited frow soms large spruses growing seattersd on this arese
Other speciss growing have ot the present are whits pine and hesloske
A1 the largs tress howsver wers blown down in the Murricens of 1938,
It 2 net lwpossidle that the groups of young trees Bave haen estedlished
wriifiotlallye Fowever &% geems unlikely that e group undesplanting weuld
bave baon ostadlished in sush dense groupe as were ssen here. There was
spruae Tound 4n the swemps aleng the "illers River and slse in snother
swanp to the north of this plase. It sseme 1ikely that sometime in the
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yast ssedling estabdlished themselves heree The grouywise arfsngensal mey
be & resuls ofi (1) lerge scabiered syruses or (2) openings 4 the resie

- dusl stend in whdeh spruce found faveurable conditions for its estadblishe
 meate Glnoe the wood of the stuspe was mot examined 1% csmmol be sald
‘whether the firet or the sesond theery has more walghi in explaining the

erigin of these repredustion groupse This place is se well dralued thet

‘anm;u;mmmuuamwsmmum.m

on very molst groundo Svem if 4t canunet Ye proven setlslacterily that
sprese hes or will grow up bere te neswerslisl saluritye ite presescs en
thie site chows thet 4% ie sdle to grow under s wide verlety of seil
sonditionse

The aves of the Urange quadrangle oan be divided inte twe wajer
parts seeording Yo slevation. The sastern part has elevations ranglag
from 550 te 950 fesl sbove sen lovel. The westers part has slevations
from about G50 to 1200 fost abeve soe levels The seils ia the esstern
part are mostly ssady and support stands predeminantly ef white pine wiih
forasise
The ceourrence of spruse 3s Bimited %o Beges mest of whieh are bordering
lekese In pome plagses on the sdges of these bogs s fow trees wers Tound
with & to § inoh dismetovs bresst helght. NHowevere the extent of thely
coourrenss on the edges of the boge is net large, and enly s fow seattersd
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treos ave Tound here and there. )

The epruses on he Yoge are avparently growing very sleviy. Om
the boegs themselves no largs tress were loscated: therefore it sesms
quostionabls whether the sprose will over %e able te grow to tress of 3
to 5 inchew debebo under such conditions. Iz the Beg the enly species
assceisted with the spruce is temarscke Closer te the sdges of the beg
it Lo eften Tonnd in the gouwpany of hemlook snd white pine.

fio spruce at all wes found in the northern part of the quadrangle
er in the westers part, Dotk of whiech have bigher slsvatiomse In aveas
whers one would axpset to find wpruce sceordisg to the obaervations made
in the provices guadrangles, the presencs of hemlock was neteds

It vould Be interesting to find ocut whether there sre sny spruce
sosurresses st all betwsen thie guadrangle and the Conmecticut Niver, or
wasters limit of spruse distrimtion in the study ares.

Ter the purpose of deseribing the spruce distridution in 1%, the
Athol quadrangle could e dlviled into three major parts. The firet is
west of Mghwey 32, extending teo the ¥illers River. 7The secend could de
sast of highway 38 snd south of highway 2. The third part seuld be the
ares north of highway 2.

In the first part spruce wes losated almost exslusively in swanps
and boge. There sesm %0 be only two exceptiome ¢ this rule.

The twe axoeptions, represented Yy musbers 53 and 54 en the Athel
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quadvengle mep eould de the results of plantisgs The trees sre grewing
on & vesterly slopse ¥he sells on the slops seem %o be of the sandy loam
typee The stand in vhioh spruse was found consiste almost entirely of
hardwosds with o 1ittle white plae. There fia alwest ne shruddy undergrowih
present. mmnmxmwnwmw”u&mm
snd is very demss. Osly s few spruoes were found in this locatiom. Thay

 ave sbeut 15 feet tall snd seem %0 be groving well. Whsthor planted or

not thess tress ave proof of the ability of sproce o Decome established
en this type of sell an well as in the swemps if there sre saitsble con~
ditions for its esteblishment. Simce only small trese vere found 1% cane
not be sald with certainty how they will perform in the future 17 left
witheut trestment %o sompete with the hardwoodss

Compared with the eastern psrt of the quadrangle, the elevatious
here in the wewtern part are somsvhat lowere They renge frem 650 feed te
about 1100 fest above sea level, with an average of about 850 fest. The
south valley Yetween bighweys 32 snd 122, vhere they ere gravelly and
sundy. It seemn that bere also, nmu:immmmmm
sxnnined quadrengiess the brosd valley is favourabls for the developmesnt
of bogs of large extent. It is in these boge Shat we find syrase in the
western part of the Athel gusdravgiec
csourrences than the Tiret parte The avermge slevetion is shout 1150
Test above sea lovel with Prospeet Hill in the Harvard Forest rising so
1382 feet. Jome of the voourrences are found in alwost pure etands of
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epruse while others repPesent soattered trees in mixed stands w el
msple, hemlogk, or white pine. The largest spruce growiag in the whels
investignied sres, sboat 2 1/2 feat dobole, was found fu this part, seuth
of Rewarvelr Wanmder 2 of the Athol Weterwerks. Alse is $his pert sprase

_s.zmuwuanmmm elte along Makers lane in the soulhe

asstarn soymer of Yhe quadrangle. Spvuss vas aleo found high on the
aasborn slope of Prospest Hill. 7This oscurrence of spruse is deserided
in more detail under the chapler on the Harvard Porest.

The small soattersd cecurrences slong highway 2 are feund westly
on edges of brooke, together with white pine, heulesk and red maple.
Thare was ne sprece Tound along Popple Tswe Cresk, whish frrther south
besomes the ssst dranch of the Dvft River, The grewth along this brosk
conslote mainly of hewlocke white pine and red maple, the seattersd
spraces vhish were found along highway 2 under sisflor sonditfonss sre sbe
gent here.

The third part of the quadrangle shows quite n wusber of spruse
stande and sontleresd treee in ite easters mt. Yot in the western purt
thare was ue sprace found wt ells The highest elevetions of this part
(1200 to 1382 foel] are found nesr its sesters Trow beve the elevaticas
doarense %o about $30 to 550 feot toward the weste Alsc the soils besons
pandy. Towsrd ke snet the clevatioms, slthough lower, 4o not show grest
diffarences and soem to level off 5t a2 sverage elevation of sbomt 1150
foete The solle &n the contral as well 2 in this essters pert are of
the ssndy losm type. The forests in the senizal snd esstera pert consist
of hardwosdsehenloskewbite pine while in the westera part white pline nud
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froguently viteh pine are ths dominant speciss.
In gemoral the dlstribusion pettern of spruse shows n deeresse
from enst Yo wesl l1n the munber of cosurrenses. Detailed deseriytiens
of all spruce cscurvenses in tids juadrangle can Ye found in the appendime

Highway 2 divides the Templiston gquedrengle into two parts, s
northern and & eouthers part. ¥he elevations im both the northern snd the
southern part are aboat 1150 feet above sea level, sxoapt sleng the Ubter
River and the Burnekirt River. The solls sessm to be westly of the semdy
loam type on the uplands while the velleys sad their sdjecent low lande
the seme genevsl conditions ss in the Athol quadeangle. That is, it was
found primerily in bYoge, swamps, and douldery molst uplsnde. It sosurs
sither soottored or in pure stande. Its asstolsted species sre white pine,
hemlockt, rod waple, yellow Bireh and tamarseky their sombinsbion veries
with the particulsr conditions of the spruce site.

In this part of the quadrengle Yalwas fir was found at one of its
southernnest oscurrences. It is interesting te note thet even here balsam
fir was able $o grow well over the cdiges of the swawp proper sad cecupied
& greater ares then 4id spruse.

There was no spruce Tound along the Burnshivt Biver seuth of
Sbone Bridge Pond. Bub seabtered and slse in soall groupe it wae found
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900 feet slong the river and at the level of the bogs. |

Thors wne sproce found in nlmost all of the swsmme in the nisdle
_u"m seathern part of the quadrangio. Wowever. in addition to prowing
in boge and swampe, spruce wes found alse in wolet depressions oy flste
mtahmtimmwimmﬁuwh Alse 1% seems thet sproes
sosuples lerger oress on the olges of swemps than It doss ferther towssd
the woet ot the ssme latitude. A good emample of ome of the Tlst woist
ylsees vhere sprusce wee found growing is Tetwsen Dolbier snd Ssnests
Eillse The plese i» worked ss » largs flst ares on the map with s pend
in its middles There 1o 26 standing water on the surface of the grousd
vhore spruce Is grovisg. The uemsl spbageum from the greundeover is
absent, Instead the ground fs cevared with o 1itter of leavese Assselsted
species of the syruee In this plses sre red maple, wed onk sad yellew
birehe On $he whele the stand gives the impression of = herdwoed svales

Inmodintaly esst of the srea daserided shove there Le ancther
Plane whish seeme somewhnt diffarent from the oosurronoes desorided leve~
tofore. Altheugh st an slevation of 1140 fost sdovs sen levels i plage
roseniblag the Dogs which temd to Torm in the brosd valleys st lower
elevationse While in most swenps on the uplands the deposits of pest are
skallow, exposing roeks hers and there, the lager of pest is desper in
thie loeality. There are only scattorel trees om this boge Other species
about 20 feed are almost all desd. Host of the spruces heve kept thelr
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inet yesr's oones still on the twige. This &s often regarded as o
sharssteristic of Ylsok eprucec The comes golleoted from these tress
show features typlesl of blaok wprusce. yet the twig charmeteristice swe
definitely thows of red spruses '
In the leng valley which rune parallel with the westers edge of
the qadrengle spruse was found mostly somttered. Only in ene plase did
1% form » wmall stond of almest pure spruss. The solls in this valley
are wostly sandy and the oosurrense of spruce fs limited ¢ the bogs whieh
tend %o form generally undey thews conditfonse Although 1t was found %o

 grow alse on the edges of the begwe, the sres cseoupled by sprece on thews

mt:mwlrumwuitmmmm

madrangle sre about the same as in the southern parte lLarge pure stands
of sprace ave found in the swanps slong the Ober River snd Treus Breck
$o the northwest and southwest of Baldwinsvilleo Otherwise the weual
patteorn Lo foundt thet iwe spruece in ewamps, boge, rocky uplends of

- hamlosk, rod maple snd tamarack.

The most vigorous growth and best form of the sprues seemste be
produced in this guadrangle in the upland depressions and in the sure

~ rounding areas of upland swampse Sprmve was often found to form almest

pure stands in sueh leostlionss "he stands are net uneesmonly found e
m;wmmwﬂmmcmummmumm»m

ntage of erown elosare snd not
to mumber of stoms por mores A-B0 « 1008 closursi B-60 = B0 elosupes
030 = 608 slosure; Delsss thea 308 slosure.

Ao Be Gy and D densities refer to percentsge
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notion setting in after such stands ave cute |

In the lower situsted amd often sandy aress spruse seems to be
gonerally more Minited to the bogee It is found sosesionslly alee on the
Wuu‘mmmmm Under eertaln clreuastences
14 sssus to be able to form stands of almost pure @rase. The mesh come
wonly found form of its occurrence on the bege is iu seall groaps or
sonttered. The tress on the bogs sre appsrently much slower growing thas
thase in the wplund deprossions or at the edges of swampss The erowns
are bshy and the yearly helight growth i havdly noticesble.

Approximately helf of the ares of this quadrangle is ccoupled by
the waterbedy of the (uabbis Reservolre. Husept for s marrow shoreline,
thie watorbody takes up all of the snstern part of the gadrangle. The
wastern part eonsists of the Frescott Peninmle. There sre some islands
of various sises smerging from the reserveir.

The woile are mostly of the sandy loam type over the whole aves
of the gusdrsngle. The level of the reservelr is st abeut 520 feut above
ses lovel. The slevations range from sbout 520 S0 1281 feed, the latter
dsorense marksdly from morth to scuthe The average olevation of the northe
south ridge of the Prespott Peninsula ia sbout 1000 feete OUuteide of this
ridge, the average elevations seem to be in the vielnity of 700 to 900
feets



230

Spruge was found in = few pluoes on the Prescott Peninsuls and
ummnmm.umﬁmm.

Going From south %o north the fired spruse vecurrsnce is in & beog
survounding & pond. The pond appeare o be & nstural body of vater
Syruce s ssattered over the easters part of $he Dege It is not fousd
groving near the odge of the bog or growing over 1%s sdgese Thevs ave
»smmnmmmmwmunrmmumwﬁm
Derry and other high shrubs. Nost of the trees are sbeut 10 %o 15 fest
Nigh snd do not sesn %o de groving vigereusiy.

The next locatiens where spruce wes found are somewhss similar,
In voth cases it 1o 1n wel, peerly dvained plases in the vielnity of o
swnnpe  Un the swadps themselves however no spruce could be locatede
in beth seses one large spruge was found with seversl smaller omss growing
sround i%. um,mhmzmtmmmptmmam
besn planted, although they sould very well hove seeded in frow the
adiscent ewamps at n time whem there wes eprase in those swvemps. Artle
in the svanpsy but the trees growing on the adges weuld Bave Deen adle

The big trees found in these locations seem $0 have Been growing
in the open a1l their lives. They have full erowns resching slmest 3o She
grounds Seme of the smaller individuals hawe been ous bsck fer Christuss
troes, and & side branch hae taken over the role of she lesder. Similarly,
28 these tress here are now used for Christmas desorations, 4t i» possibls
that those en the swanp have aleo been sradicated as = resmlt of this
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esusten sinse epruse i so rare in this part of the investigated ares.
6f the swampae. The ground on whieh 4t wae feund is Bouldery snd meisel.
m&tﬂmhtmuuhimmtmﬂmmwm”m
iz ane 20 feete About Balf of the total height of the tree is fres of
branshess This nould Be am indication Shet 1t wae growing in  fairly
cloned foreste Other specles growing on the ssme site are white pine,
 hewlock, red maples and gray birche It is not unressesmable to belisve that
spruge has found sultable cenditions here for iis seteblisheent. Bué 4%
would Yo G1£f1salt te determine Just vhst sould be the Lisiting fasters of
ite enviroument.

Other svmmpe on the Freseolt Pealneula support mostly stands of
stands may Aiffer in various swenps frim slzest purs red meple %o puve
henloeke OCuompared with the Royaleton, Winehendom. Athel, snd Fempieten
the Qaabbin quedrsagle seems %0 be on the opposit sldes The smont o~
monly nssosisted species of spruse, = Fed maple, hemlook, sldev, sud white
pie = are #8ill found heve, Wt spruce is sbsent.

in general en the Prescett Peminsuls the sbundange of hardweods
in notablee This seems $0 Do sven more ¥ue a8 one procesis farther
souibe muﬂnmumumnmummngm at
smong the nardwonds 1% is only found ecattered. Hemloek is found %o grow
nosr the ridges. in coves snd gorgess Townrd the seuthern pavt of the
Poninsuls one Tinds stends in whish black oak, chestmut oek, seariet onl
and sassafyas malie up the majority of the trees. Flovering dogweed is very
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aommenly found over the vhele ares of the guadrangle.
In the northenstern nary of the gusdrangie sa almewt puve siamd
of spruge was found. Other apeclies growing with sprace in this location

are red meple and hemlosk, with hemleok being mere sdundmnt, The grounds

cover consists sostly of sphopgwmme The groundwster fs standing on the
sarface in depressicns snd in the pite of uprocted iresw.

The Srees sleser th the sdges of the swamp or groving on some
what elevated spets seem to de growing vigorously. Thers ave some larger
tyees in this loontion which hawe diameters of ebout 6 b0 & '%Mm‘ﬁi
broast halghle

Seme of the tress still had scue cones on their twige. The comes

in sussary 1t oun be eald of this quadeangle that thers are very
fow svruce ocourvenses in ite Thers ere, on the other hand, stande of
hardwoeds of southers affiniiye It may be only a coinsidence, But perhaps
1% gould be weid that vhere the pattern of spruse ccourrenses fades outs
the southern hardwoods aypear in greater guaatitiese

¥ithout axeeption, spruce was Tound in swamps, doge and thelr
nédminmlimrammw» There 13 mot one pisees whers
sprace is found in & pure stand, but 1e found seattered among white pine,
hamlosk, red maple, temarsck. or belssa fir,



The slevations show o merked decvesse from east to west and nerth
o southe mmmamm»zummnum
feot sbove sen levele Thenes 1t drvops to adeud 550 %o 750 fset in the
western part and to about 700 te 950 feet in the seuthern part of the
quadranile o : -

The faot that spruce scours only in swaups mekes this quadsengle
sleilar Yo the Quebbine The behmvior of the species ususlly found Sogether
with spruse is aleo much the seme as in the Guebddin quadrangle.

The viger of the spraces in boge or swamps 1s siailar te thet of
is that spruee cccuples & Douldery, very melst uplesd pasture sdjoining
& pwaEp. Epruge here is sceompanied by temarscke. 411 the tress found
are smalle It is possidls thatl spruse bere wes adble to csoupy sueh &
couparatively large ares becsise the seil conditions were faveurable for

The pesuliarity of the other coeurrense is that spruse is sceos~
panied by balssm fire This iv ons of the southeramest oscurrences of
balesm fir on the srea of study. Yot baleanm £ir was notiesd ccoupying a
wuch lerger sres suteide the swawp proper than spruses The former stand
1938 As = result of the Wlowedewn me large fivs o spruses oculd be
losuted here.

There iz ne marked deeresse in the nusber of ccourrences from
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is founde Its asseoiated species are red maple and hemlogk with some
white pluse Hear the northers border of She quadrangle belsas fir is
found cooasiensllys Wit 14 is not found farther southe The sosurrenss
of the baleen £ir in this quedrengle is ot the some latitude a8 in the
Fatorshan quedrangle. |

Sumsarising the obuervations for the Barre quadrsngle 1t mey be
wald that sprase is found ealy in the ewesps or begee In & few localities
it wae found im pure shends, Yub wostly L% scsured seatisved. OCeession=
ol Yrass wers Tound on the edges of swanps.

The eutlines of the Harvard Forest are marked on the maps of the
Athel mnd Petersham quadrengles as well as on the wap showing the geogres
i phic distribation of spruoe. This vas dome % illustvate the sresl relsties
| of the Rarvard Porest %o ils surrounding sres and the distridutien of sprace.
; In the Harvard Povest spruce wes found in the Prospect HA1) and
Tom Svamp trasta. Ja the Prespect Hill trset it cooure in compuriments II,
iVe Vo Vi, snd VIl, In the Tom Swemp truet 1t was found in sompartmente
VIIE and 11X,

Spruse in the Frospest HAll trast occurs in wpland swewps snd thelr
adisosnt edges, on bouldery medst sites. High on the east slope of Presw
peot Hill 13 is groving alse on & bouldery wolet site. This latter opeurs
renes was mentioned separately beosuse it wae found %o be the enly csse
in the whole investigated ares in which spruce wes growing on & hillelope,
on land whish was a% oms tiwe cleared for pssture.
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north to south or east o west in thds quadrangle. Tete sompared with
the quadrangles te the morth, 1% shows s mueh smaller wawber of sprase
socurrences] and the musber of Srees in saoh place is Fewsr then farthey
northe

T B T P T P P - (e oy

Similar %0 the Petorsban qUadvangle, theve is alao in the Bavre
quadrangle 8 werked desrease in olevalions from the north to the southe
ummxm.mugummmmtmwtmmwm
~feat sdove sea level. The solls ia the southerm part of the qusdrangle
frequenily foundo The rest of the quadreingle hes soils Delongiang to the

Spruse was found in the seaups aleng the sastern boundmry. Thess
swasps cosupy sluost ons oentimscus Lins snd have gesnsotiens with the
| svanps sad Dogs in 1he soutbeaster part of bhe Tompleton quadrenglee
Unly in two pluces was spruce found te form pure stande iz this pardy
usually it 1s scatterede The most vemmen species found with sprucs sre
white pine, hemlosks and ved msple.

Althoagh thers are swenpy sress of considerable extent in this
part of the guadrangle. spruce does net scoupy much of the swampse luoh
of the swamp 1s covered with biusberry and other high shrubse Often large
granelands are found in oy near these swampse

In the northwestern part of the quadrsagle omly scatiersd spruse
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One of the esrly Wsreard Yorest records momtione a spruce stand
of sbeut one guarter ssre here om Prospeet Hil). Today there sve omly s
Tew trees loft (Plste 10). 1t te evident from the map that the seeds
seures of thie stand covld wll hove been in one of the wany swsaps seasbyo
In these swaspe spraos is o411l founds It 14 possible that after the slops
waé sbandosed a8 o pasturs, wprues found suiteble conditiona thers to beacme
ostedlished and eventuslly o forw » etand |

Sorane in the Tom Swamp Sreet (e found 4n o Doge The site resemdles
the logadities in the Reyalsten, vinehenden, Tewplobem, snd Barre uadranglos
whave sproge was found iz bYegs which tend to form i brosd wslleys. Here
dopoaite and seems to grow very slowlys Oloser %o the sdges it formw o
pure stend wvhich ean Be very densse Treew of £ té 8 inches dismeter brust
beight are not uncommon. Aceording to Harvard Forest records, wost of the
spruces in this bog sre Dlack sprace (Piges merisna).

Consluding the desaription of sproce cecourremses in the Harvard
Porest it com %e sald, thet sll edaphic typee found dp the investignted
aves are well represented in the Harvard Yoreste Spruee i found in upe
iand swempse in Doge, and on Bouldery melist sitest 1t to found on arveas
sijacent S dogs and swampe and along the adges of a Yook, It is slwe
growing on & hillslepe on formerly cleared lnad, s phencmenon whish wep

not Tound slsevhers in the study aren.
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The purposs of thils section is to discuse some of the growing
conditions under whloh sprues was found %o osour in the arves lavestigated.
Cbvionsly sll of the oonditions affecting growih ceuld not e weasured,
indsed many way not be kaews, but at least some of the grose sharscteris-
ties of the varicus sites could be noted in s survey of this type.

The pattern of observed growing conditions esteblished in the
Athol quadrangle seems te¢ hold true for almest all the study ares, with
the poseibie exveption of the northern paris of the Royalsten snd
#inohendos quadranglese Any conditions different from these of the
A deteiled desoription of all the locations inm the Athol quadvangle is
incinded in the sppendiz to this papsr. '

Aeeording to the growing conditione observed on the field spruce
was generally found on the following types of habitabet

Phis type seems to prevall in locations whers the conditions ave

and have been favoursbls for the formation of desp peat deposits. Such

places are commonly found im the brosd valleys which oftes have gravelly.
sandy sollse A good exampls of this type lo the deg in Tew Swemp VIIY
snd 1k

Beside other varisdles, which may alsc have some influenee in 1%,
the helight of the water table or the depth of the peat layer may huve
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sonsiderable sffect on this type. 1% seeme that & desp pest deposit, as
we find 1% in parts of Tom Swamp brings sboat » rather stunted growth of
the sprues. Soundings mede by ¥m. Besningheff (1947) in thet part of the
swanp have shown 5 35-30 foot depth of peste In obher parts of the swamp
om the other hand, parts whish are clossr te the edge snd de not have
deposite quite that deep, the growth of wpruse is muoh Bebter. 1t i
usually in sach losations thet it 4a able S0 Tors slmest pure stends and
reach & belght of sbout 35 te 55 feet in adout 50 to 60 yearse The water
; tavle & suy 4111 %o Bigh in snch locstions, Wt spruce is sble te
i ocupensate for the bigh water tsble by groving sdventitiuas roots as
i shown in plate 1. ¥rom the obhesrvations made during the flsldwork 1%
| oannet be seld how fast the trees are sble to grow thess sdventitions
i reots if the water $sdles weuld gradusily riss. In seversl ssses spruce
stands vere found which wers Tormerly growing in bogs under conditions
similar te the onas deserided edove, snd were drownsd out By the eudden
rising of the wvater table.
| The reprofuction bescmes estsblished ueuslly en fallen logs, stumps
of aut Sraes, on the roots of uprooted tress (Plate 3.) or in other spots
whish are not om the level of the etanding water (Plste 4.}, The seedling
shown on plete 2 was estublished on the slevated mpot erested by the up~
rooting of & trese At sbon ne the roots resshed the stagnating water they
died on the side which cnme in contmet with 4% (Plate l.)o Probebly the
new root system wue formed under She influsmce of & graduslly rising waler

i "Yater table® - refers to level of standing swsap water.
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table. It ie possidble that the standing water has o similar offeet on
the large trees too, and the stagnstion in thelr growth or the ceuss of
their desth in many cases oeuld Be the high, stagnating &/ weter tadle
which they can emdure enly for a eertain length of time. |

Iz sueh locations tsmareck, hesmlook, mnd en cccssiosnsl white pine
or red maple are fousd to grow together with spruse. It is pessidle that
some of the epruces found in sush locstions ave “lask spruge. Although
this cenned be sald with sertainty for all the places where similar
eonditions were found 1% seams Shat there are memy trees which resesble
black spruce very wush in the sppearsnce of thelr ecmes and nesdles.

Galand SR Es

Simdlarly. ne boge suitsble for the growth of sprose sem be found
in the broed sandy valleys, swamps euitedle for ite M onn be found ‘
fn the uplandse The mein différence Detween the $we, the hogs and the upe
© lend ewsmps, sesme to Do the esndition of the Sepegraphy in vhich they
develop. It is poseidle that seme of the other varisbles which make these
~ tus sites different ave relsted to topegraphy slee. One of the mmm
~ may e the thickness of the pest layer. ¥hile in the dege it is not wie
 common te find this layer 10 to 20 feed thick, in the wpland swemps 1%e
‘ th%am“ naldon exceeds one foot and in genersl 1o aduomt ﬂﬁ_rh iix
‘tnshes. Doulders somstimes protruds to the surface of thess svewps, md

& sstagnating® - refers to 1148le flustustions in svesp water level.
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Undey the influonse of various facters, amesg whish the depth of
the peat layer and the height of the standing weter seuld be of importance.
sprace seems Lo grow in sn aweecistion of red mapls, yellow Pireh, Blask
large nasberse

Jertain siroumstences seem to favour the predomimance of rod maple
on those upland swawps. Spruee is found soattered fn seh stnads. It is
aually estadlished en low elevaiions above the level of stagneting water.
It is able to find suoh places on the rectecllars of the maples, fallen
loge, or on the stumps of felled tresse It is wot uncemmon te find trees
§ %o 6 inches debeho whish #till meke & yesrly belghtgrowth of sbout & %o
| 5 inchese The trees seem to grow vigerously. They have s full ervewn
even sfier they have sttained a total helght of about 15 %o 20 Testo The
#roundsever oonelets of tall swamp grasses snd verious mosses smong which
sphaguun seons tc be the domiment one.

Ageine other clrousstances seom Lo be move faveursble for She deves
iopnent of & sband in whioh spruse grows together with hemloske. The maim
spparent difference belwsen this type and the one described sbove sesms
te be & lover water teble in the latter typec. A good sxample of this is
fhe nixed spruse-hemlook stend on the morthern peint of Thousendsere swamp
in the Athol quadrasgle. OCeortain favoursble conditioss sess %o orsade as
aimost pure stand of spruce on such sitess The so called "Big Spruse
m-ummmtmzmwrmwxmmuhmu
this type, together with two other swaups found seulh and sust of Prospest
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Fille The groundoscver sonsiste mainly of mosses smd feras, and here
#lso sphagrum ie the dominamd spesies. Highdush blueberry (Yageinium
gerywbosun) 1s commonly foumd in apeningse |

The arsal extent of thess types varies s great deal. Often 4%
wis found that the swamp types coinslided with the comtour 1%&0&! the
topographic sheetse Within the swamp 1% ie net uncommen to find stends
that are predominantly hemlosk end others that are predoninantly TGS
Bemple plots is the “Biy Sproce Swamp® en Prospeot Will show the varistien
in cowposition rather welle In some of these sample plote sprage takes
up as mouoh as 70 percont of the bamal ares wheress fn others it is as low
a8 2 poreont and hemlook becomes the main species.

Flates 5 and § illustrate the genernl eppesyence of the uplesd
swamp type in whieh spruce and hemleck coeur in varying smeuats. Some
ntmtmmnwwutmwihuummmh
about ome Lhird of the tetal length of the trees. Flate 7 shows & rabber
mmunn&#mu.m&ﬁﬁmmmwaqmnﬁm
stands in which red maple 1s She predomisant species (Plate B.).

Une of the features which makes thia type 4ifferent frem the Swamp
Sype s that 1% 12 sble to develep without having a direet contimustion
into & swempe It f2 found on hillelopes or Milltope and alse on £ist
sites. The ground is charesterised By = lerge mumber of boulders om the
surfaces The deprossions betwsen the boulders sve molst and sre often
filled with various kinds of mosses among whieh sphagnar seams Lo be the
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most freguent. Rxamples of the growing conditions of wpruse under sush
sirounstances are found on tep of Prospset Fill and in Uempartment IV of
the Prospect NHill trest, slee in & stend nesr Beservoir Bwier 2 in the
Athol guadrangle (see mo. 36}, sud in the scuthesstern part of the Athol

Plates § snd 10 shew that on these sites spruce ocsn develep inte
tress of remarkable size (1 te 2 1/2 fast d.behe) compared to the stunted
forms found in bogee Flate 9 shows the spruces én the Sop of Prospest
Eille Larges branches are exteniing practically Se the ground. Thuw it
eould be possible that these ivess grew up under very open conditiens,
amem.umﬂmmt:m.Mnmﬂ:xumm
whiol show that the land was cleaved for pasturs. Plabs 10 shows o sprues

- with sisilay brench development. This Sree fe adout 2 1/2 feet dodedes

and is the blggest spruce found in the whole imvestigated aress Plate 311

" shows sprase in Jompartzent IV of Prospeet Bill. The 1ive erewn hers

does not axtend over the whole length of the tree; thus it is possidle
that this tree has grown up im » closed stande Plate 12 shows ssplings
of sprace, reproduction under denss shade of hemlook, yellow bireh. white
bireh, and ved maple.

Although not swamps, thess places are s$ill rather vet throughe
out the year, @Gpruce is usually found scettered on these sites. The pure
greups on Prospest BAll may have been results of land usee

Similar e the epruces growing on the douldery moist sites, those
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tmtnt&cwiqutumhmmm;twmﬁm.
becruse they do not have & contimucus conmection with o swasp or Doge
It is not uncemmen $o find spruce growing on the edges of Doge or swemps,
en whatever solle these olges might have. In thess cnsess spruse is
uwmally found most abundantly in the swamp 1teslf snd 1is ocwurrence fodes
ous farther from the swampe The Sype of cosurrence deseribted here doss
not have & eontinuitye It seems uncertsin vhether it can be called o type
or not for it Ls found under stende of various composition. It securs
only in the nerthern part of the Winchendon snd Seyaleten guadrangles.
Instoad of cslling it » type 4% would prodadly be Better to say that under
thess sonditions spruse was found met werely in certain voorly dreined
areas but was alse found in flat melst lecations. snd oa billeides or
ridges an wello The writer has not Desan eble te locate trese larger thes
b inches d.behe growing under such conditions. It camnot therefore be ssid
with cortminly that these trees will survive end will not later im their
lives be soricusly affected and sventuslly killed by the surrcunding er

1% would slso teke & move detailed investigntion in this type
bafors 1% aould Ve sald that spruse is groving on well dvained epile ead
uot in the aloute depressions of the misvotepography which tend to be move
molet than the surrounding higher aress.

1t was noted on & trip to Wi, Vashington that the pattern of spruse
distribution from north to south seems to follow three stepss First, in
northern New Hampehirs, it is found in velleys, slopes sad hilltope up %o
the timberlines Gecond, around M. Monadnoek it disappears from the
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E #lopee ai least in notiscesdle quantities and remains enly on ths Sope of

E hille dn the form of spruoe oaps snd in the motet flate, swamps, and Bogs.

| Third, south of Nt. Monadnook, it disappesrs frem the hilltops sad contimues
% the other phases of the patiern southward o the vielsity of the Narverd

| Porest by resaining in the svamps, begs snd, in gemsral, places vhish are

E poorly to moderately drainsde 18 is poseible thet the epruses found on

F ayparently wall drained seils in the merthera pavt of the favestigsted

ares were the first noticsadls representstives from south $o nerth of the

} socond major stey in the distridution pattern, im whick some spruce is

L found on the nlllslopese

i " 4 E

: m
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bnother site on which spruce is fregquentily found is slong moving
waterso The looutions marked near the Phillipston Feur Cormers in the
4thol gquadrangle are good exanples of such iypese. Im gemersl, marvew
valleys o not seem to de faveurable for the development of this type, for
inuqhﬁmnthwhwmmtmihmﬂum#mm
of sush waters are mainly of hemloske If, however, the walley is wider
snd has o tendenoy te form s floodplaim, 1% is on the hizher elevated
adges or islands of such pleine where spruce s found,

The fleodplaine thewselves are usually secupied By tall grasses
with an ovcasionsl alder or red meple, Wt woody vepetetion fs often net
prosent ot alle It ie on the edges of these grassy plains where sproges
growe 1% is not unecmmon to fisd thew & $o 10 feet above the level of the
plais iiself. Often the ground is well dvsined. The grousdeover hers
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dose not consiet of grassee Wt mestly of fewns, snd is often complebely
ﬂmﬂhwkhhmmm.h-muww«aiﬂtnwm
and leaven.

In the previcusly deseribded types white pine hss not had great
significance. Hewlook, tamarack, and red waple wers seid to Be the ape

- woclated speeies of spruse, in this type white pine s one of the majer

spseies te be found with spruce. The draisnage appeared betier adiscent
to the river in this avea tham in any previcusly diseussed type. This
faotor may sontribute to the total conditien responsible for the frequent
socurrense of white piase
| Flate 13 shows the sharasterietie arrangewest of ¥his typs. In
the foreground of the pioture the spem waber 4s viefbls. The water s
M‘WﬂMMmMmthQMumvﬁmcm
san be Been. QMWl#WMﬂthMfMMmm
MWtMﬁ%.MmﬁMWuMMWhMu
oan be seen welle

The plate slso shows the mamber of spruss which seour in this
LFpee Compared with the spruce swasps in which epruce sss make up ss
Mu?@ﬁdmwmmnmmhhwuﬂa
Roverthsloss they suggest the adaphadility of spruses $o various sen-
ditions of the eaviroumsnt. %htmimumhpm«mm
mmumm-w&whm:ummwﬂotmrﬂmai»u
found on the Bouldery uplends. The ropreduction wes abundsnte In wany

.umumrmmmmmﬂmumm.m

of the mother trees.
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In most csses except the very loenlised ccourrences tm the
southern and western part of the study sres, sprave was found mot ouly
is the ewsmpes, Doge or other poorly drained plases tut alse on the moe
dorately woll %o well drained edges of sush plases. It has deen mentioned
previcusly thet the conditions of spruce growisg om well dreined solls
end the oues groving on the edges of the swampe are very similar st lesst
ae far as the soils are conoerned. I¢ eould be gwestioned however, whethwr
sprace could grow on say of the edge haditads if 4% hed net s seed svures
in the swanmpse

There wae a great varlety of conditions under which epruce
oscurred on the edges of swamps. I% was found in boulderfields Yerdering
a swamp, on sandy losms, and even ou Jowsy sende ss in the Adams Yay Lot
of She Harvard Fovegt.

| Plate 14 token in Tom Swamp VIII shows how high abeve the level
of the swawp 1% is able to besoms established. In the seme gemersl sves
it was seem growing om gravelly sand with very 1i%ile organie material
on the surfese. Sinilar conditions axist im one of the lecalions mapped
in the northeastern part of the Athel gmadrangle, whars it is groving not
only ia the swamp but alse on the sendy kuolls emerging from the lowlands.

Piates 15 and 16 bave been taken on the sdges of the “Big Spruss
Swamp® &n the Prospect Kill Sraed of the Harvard Forest. The best growth
is stSained by the trees on the edges of the swamp, not only in this
location but under the same conditions in genersl. The repreduetion sessn
in plate 15 is very dense and 1f able %o survive should certainly insurs
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& dense stooking. The yeung Srees shown om plabe 16 show that spruce is
able %o grow even at & digtance of about 60 te B0 fout swsy snd sdout &
to & foet above the level of the swamp prepats

In the majority of cases ihe sprues ccourrsnges can be classified
inte one of the sbove types. It should de stated., howsver, thet ofien
the cocurrences seen to resembdls different types in thelr verious parts,
and also thet often the Derder Detween the types is not clesye Yot an
estimated 95 porcent of all the oases Beleng $o the dog, ewamp, sad other
poorly drained types, and enly the remaining  pereent csn be classified
inte modarately or well drained types, both by the mumder of ocourresces
as well au By their areal extent.

Before an atbempt is made to intarpret the present day diatrie
bution end edaphic requirements of spruse in $his ares, the cireumstances
of their establishuent snd pust dlstridution should be mentioned briefly.
Ae & point of departurs we may regard the period follewing the retreas of
the last doe sheed in this veglon. The age and duration of periode sinee
the vetreat of the iee have long been mubjest to lavestigntion by meny
peoyle, nnd have heen indsrpreted in various ways. Deevey (1548) 1iste
five climstic periods, besed upen the snulywes of pollen bhegst (1) & goel
period, characterized by sprace and fir pollen, (2) werm end dry, with
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pine pellen censpleuona, (3] vara (snd moist) with predesinance of bessh
and hemloek, (&) warm and dry, with & ssximue of oak snd hickery, s
period often onlled the Xersthermic and, {3) the present, scoler and
molster, with spruse returning in some northern Hlates.

¥he eprace whioh is the sabjeet of thie investigation has been
found in the lowest layers of boges that ls, im layers which enclose
representatives of the eoel period.

The advence of the ice csp drought about a rerteat of northern
speoies inte the ise free srems south of the glacial border. fpruse snd
fir pollen from bogs in Yexss, Louisians, snd Florids seem to show how
far south these epeoiss were cepable of wigreting,. The cuostion of vhers
the senthern specien persisted during the glesistion aznd sudeeguent ceel
elinste has been interpreted wvericusly by differsst studente. Teevey's
hypothesie states that "glaclal ohillisg in the southeastern States mush
bave been fairly extensive and that the warmth-loving species, ineluding
many or perhaps most of the "Micocenme reliets’, survived in peninmular
Floride apd in Mexieo, snd hove subseguently sigrated to their present
loealitiee®.

Aecording te %o Luey Brann (1951) there ip no svidense to sup~
port the hypothesis that the 'Hiocene reliets' lived in Florids during
the Fleletoeenes In Flerida pest deposits, pollen of plues, calks,
hiskories, grasses, ferns, palms etes, are found along with spruce and
fir pollen {Pavis 1946), but pollen of mesophytes and Appalachisn specles
are sbsent, Yeither iy there evidence of a Mexicsn ahode, says Frman in
the same papere Braun (1991) believes thats ®as spruce and fir forests
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now cooupy the summite snd upper siopes of soms of mmu-mw
isns, and the Tertiary rellce are theve, %00, 1t is reasonsdle to bBelleve
that such o cesbination of species could have been present in glseisl
agese snd sould have persisted since Tertiary time®. In a footnete o
this sentense Braun says that the spruee (Plges rubsue) is net & constite
uent of the boresl forest.

These hypetheses are pressnted here as concerning the possidle
refuges Irem which the species whioh are found today in cur eres msde
thelr sdvance after the reireat of the foec Uonserning the climstle
eondlilons found by the advancing vegetation, recest studies of glacial
goology suggest (H.M. Reup 1937) *that parts of centrel New Fngland were
not eovered by the last loe lovasies (Bryen 1936) howsver, the climate
{Brysa 1928) during this late poriod wust have been exeeedingly rigorous®.
Bo even if the vielnity of the Harverd Forest was not glasiated during the
iast loe sdvasce 1% is poesible that due %o the rigoreus periglasisl
tlimate wuoh provesses ss aryoplanstien, seliflunctien snd congeliturbetion
had a significant pert in forming snd sudsequently wedifying the soll
etructures, surficial deposits. and land surfeces.

HeMo Hgup desoridbes various phenomens suoh as bYoulder sireams
and stome rings, remlting from intense frost sction, that are charaster
istic of many parts of aretic and suberetic lesd, Veatures asevided by
Befe Dmmmy to perigluscial sction in Potter County and elsswhers in Penn~
sylvanis, resemble thoss deseribed by Rawp from southwestern Yekon and
ars belisved to have similar origin.

HeMe Boup (1951) concludes thati "though thess processes sre now
largely eeniised te boreal and alpine rogionse, they were formeriy effective
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far southward, and st low slevations. sven beyond the Loundaries of the
ginglel ices Thair effecte here upon soils and surfaces were so extensive
iﬁt they #till obiain and are strongly reflected in the nature and
distridution of cur matural vegetation®,

The lendsesps in the vieinity of the Harvard Perest shows phenomens
#imiler to those found in Pesmsylvanis By Denny sod in the Takem by Beupe
kecent studies of Stemt (1950) reveal that the micretopography of slepes
is composed of bread Servaces, strongly reminiscent of thoss sesn on
sratic slopes (Bmmp 195)) and ave besked by masses of boulders en their
fronts. Roeck fields, Bouldey streams, sad stene rings have slsc GYeen
found on the Harvard Forewst.

he similarity of periglasisl phensmens on the assumed glaecisl
border in the neigidorhesd of the Barvard Yorest and in regions where
perigiseial actien 1s o8ill sotive sesms to Do strengly suggeotive. 84111
an interpretation of cur modern vegetation in tevss of the periglacisl
olimates should be approsched, sseording to Reup (1951) *eircumspectly,
and with full understending that even in the Aretic whers comgeliturbation
ie still sotive and a mejor faetor, its velation %o vegstationsl dynamiocs
is vary imperfeetly known®s This shall be kept in wind when in the fole
dewing pavegraphs sn attempt is mede to explain the present dietrimtion
of sprase in the NHarvard Vorest sud ite surrcunding ares.

Ubgservations of C.8. Demny and J.H. Stieht (1950) in the Yauken
saggest that moat congeliturbntion and relsted frost processes take plece
in areas deveid of trees. By soelegy. when sueh periglacial phenomens were
sotively Torming on the surrounding sarea of the Harvard Porest, the area
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aould have besn essentinlly treeless,

Apvaming that 1% was » treeless lundssspe into which the trees
from thelr southern refuges migrated one may sek vhether thers was snether
vegetation alresdy preceeding the arrival of Srees in (hle sres. H.W.
Boup (1951) mentions sertain fasts snd suppositions whish suggest that
*"the reglen of the glaclal Verder here iz ensters Amerdes had me aretie
tundra in the striet sense of the term during glaoisl or postglesial #ime®,
heeording te Potzger (1951) the pollen records do not revesl evidense of
a tundes haviang bordeved the ios sheet. In most Yoge and lskes whiekh he
studied, vegetation beging with pollen of forest tresse PFologer belleves
thats “the most lwportant plemeer tree se shown by all bogs. wee Figes.
in soms instances 1% hed no sssceistes, al cther lecations Ablss was =8
asseciste’s Soundings taken by Wm. Beaningheff (19048) in » bog in the
Tom twamp trect of the Uarvard Yorest brought up sprage pollen frem the
betton of the boge a depth of aboul 30 feete This Ls suggestive that,
as shown by observetions elsevhars, heve tev spruce seoms to heve been
the plonser species.

The guestion of whether spruce inveded the ares st the same tine
the hardwoods 412 cannot be anewered with the yresent smeunt of evidenas.
Farther 1% is sot cordain at all whether spruce hss vesupied the uplands

#8 well as swamps in the sowurse of its northunrd migretion. 7111 mew no

sprace pellen has bean found in the Yuried seil profiles on aplesds,
whereas in degs i6s pressnce seams te be uninterrapted.

if we sesept the hypethesie that this ares was within the regien
of poriglactal frost aoticn, we may vell Sy te find & saggestion for the
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distrivation of spruce in the vegetation pallerns of srons where frost
sotion 1a setive st the presents Hosky etream channels and gullies are
sonmonly regarded ae the wost unstable plant habitats in our tempersts
region. Ubservations of H.M. Heup in the southwedern Token on the other
hand suggest thats “such stremnm chonmels, though they sve very poeriy
represonted turn cat 46 be the most steble habitats, for the presence
of even & swall yunoing stvesn hos o tendensy te lower the water tabls
slightly and so out the supply of weter $o the surfacs scils famediately
along its bepks. The principsl effest of this is Vo lessen the activity
of froet so that the maberisls slong the baniks of the streanasctually
stay in plase for lemger time than thees on wuwrfaces without stremms®
It hee been cbeerved in the Hervard Forest and its warrounding ares that
the opeurvence of spruce was mostly conmesbed with vocky. bouldery places
soeh a8 are formed under frost sotion. Often sush ploses sre found slong
moving water bYelow swamps or boge through which & stream is flowing.
fven in completely ponded areas the bottom i¢ freguently found to be
bouldery and it 4s not lmpossidle that these plases vers ance boulder-
streane dissected by moving water and were only ponded by materisl which

1t sosms poasidle that at s time of intense frost setion these
places fonstioned sisilarly o the streass in the Aretic mentioned Wy
Raups These places say have supported the only Torests in this ares witile
the uplands were s8ill affested by the sotien of freesing sud thewing.

A gredusl retreat ef the glacier end subeeguent amelloratien of
the climste could bave brought sbout & further advence of trees from the
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southe It has bDeen wentioned before that thers sesms %o be 1ittle evidence
%o back up hypetheses of sproce baving ceoupied sll the uplands in thie
region prier to the advance of herdwoods and baving been restrioted to
bogs daring the warw period of the postglacial sptisum. Pul ne mefter
what 1%s bebaviour might have been from the period of ite sstadliclment
%o the present 1t eeems that spruce has been able %o hold ite grousd in
the losalitise where 4% in found today. The materisl gathered during the
f1e1d work of this puper suggests that & trend toward a sooler olimate
sould result in fts spresding over the uplends from the presently restricted
aress of 148 oscurrence.

in the precesding chapter s hypothesies wes presented cencerning
the possible cireumstances of the estadiishwent of spruce in this sres.
it was supposed that ofter the lest ieoe advance $he spruce came inte this
arsne It was supposed that after the last loe advenee the spruse came
inte this mres from the south, and alse that at come time theve was o
sentimuons sonneotion between the northern and southera cecurrences of
sprags. It would be 4iffioult if not imposeible %o snswer the muestien
whether this conneotion was in the fors of & syruse-fir Delt st our
latitude or nets Yot 1f there was o contisuous comnsotion Lt ssems to

The map of ¥New Snglend Torest types showe the sprace reglon in
northern ¥ew ingland ss mbeut 70 siles north and about 50 miles west frem
the researsh ares. The distridution toward the seuth follows the Appalache



|

l 42,
; fan ridges as far scuth as Sorth Jarolins. The question now is, whel
are the pousible ceuses of the preseat day distridution pattewn in our

areme snd vhatl seem %2 be the variables of spruce habitats ip the
investignted avea? To help in evalusting end expisiaing the obssrvations
mede in the Tleld, the following comments sve offered regarding the faclers
invelved:

Ebxalosranhls

1% is ovident from figure & that the pedters of sresl dietridution
of spruce fudes out toward the south and weat. 4 somevhat lightey pattera
| hmmtmwiwmumhntumc It 1e poseidles that
soms of the following faotors have an offect in this fading eut of the
distridation patiern.

The firet one %0 Ye msntioned could Yo the Comnestiout River whieh
is in the quadrangle next te the westers edge of the ares of studye. The
eap of New Imgland forest types showe a transition hardweedevbite pine
forent type mlong the river valley, alwest se far north as the Consdian
border. The velley has & sinilar climete snd lover clevetions (200 fest
above sen lsvel) that the neighbouring wplends to the sast and west (850~

; 1150 fest above ses level)e The presesss of blask ocelly chestout oale
; sassafras, sad hlekory im the western (nabbin arss might be & result of

the same influence whick is prebibitive to spruse.

The above hypothesis suggesis sn sxplenstion for the distribtuation
pattorn along the western edge of the ares. The fading pattern near the
southern sdge may be & result of » gradual decrsase in elevation from
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Ferth to Southe Flevebions wouth of the ares eve sven lowar (Figure 1).
The pattern of distridution becoses denser toward ths nerth,
smeng the five types inte whiokh epruse veeurrences osa be eluassified is
this ares 1% has boen mentioned thet im the noPthern part spruce san be
tmm to cecure sesttered on uplandse The forest type nmap seems S0

saggent, by the closensss of the sprace-fir island du the vicinity of

Mto Honadneok, aud by the distanse of about 70 miles te the spruse ragiom,
that probably the ¢limate and soll cenditions snd related factors seuld
bey in swemps end uplands alike, wore fuveurable for spruse in the nerthern
‘im in the seuthern part of She sren.

The enstorn edge of the distridution pattern is s¥8ll very dunse
in 136 northern parts Toward the scuthasst it fafes scmevbet. The ressen
for this may be similer to those whioh bring sbout a fading of the pattern
on the southern odgs. It has not Yeen lnvestigated whether the yetiern
sontinues the same further east Soward the coswt. It iy possidle thet
lewer slevstions snd coemnle influenses have sn effect on the density of
the patterne Spruce may %e found cocaslonallys farther seuth in Rhode
Tsland, or in the Black Beok Forest im southenstern New York whers the
wriler has seen 1% in & boge

Topograpide festures may aleo have an effect on the dlstribution.
I% has besn noted thet in abeut §5 pereent of all onses spruce was found
in swanpse The denwe dlstridution pattern in the northers snd sentral part

of ﬁu rede’ golneldes wisE an sWundance of swampy places. The western sad
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southern parts of the ares, vhich ssem %o be at least looally the edge
of the peneplain. have » smaller nuwber of swanpso

Investigutions of S.H. Spurr (1950) amd H.H, Rasche (1548) on the
Harvard Forest suggest that waristions in tempersturs over warious land
forms may have influemse upen the disteidution of locsl Torest types.
Aesording te studies of Tramsesn (1943} *i% ts not improbadle te thinmk
that the misroelimstis factors have mere %o de with Shese dymamic inter-
relations of the community moesie Shem bave the wabetrate fastors®.

Ubservations of Rasche (1548) show that convex aress tend to have
& elimste similar to the marine climates. Ooncsve aress on the other hanmd
resenble more the semtinantally influensed climste nerth of the Harvard
Foreute

Applying thess cbhservations o the distridutien of spreses in
sinost all sases spruce was found in conceve plasese Thess plsces should
have & olimate resesbling s northera elimate. According to Bnsche (pers.
comu, Mareh 1953} the sxtremes in temperature in concsve aress ave greater
than thess of the surrounding elevated lands. The span of sxtremes ia-
areases from the higher lands (1000-1100 feet above sea level) on the up-
lands toward the lower, sonnave aress ab lower slevations (750 850 feet
sbove sea lovel)e This phencmencn could Be sttributed te betier air
drainage and ventiletion at higher elevations.

if the mioroclimatic cbservstions msde on the Harvard Forest
eould be sccepted for the whole imvestigated sres, it sould be sald thet
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lesslitiss in which spruce wes found in sn overvhelming number of csses
tended to have & considerably lower minisum, but only slightly higher
maximus temperatures tham thelr surrousdings. Deepite of a suggestive
soineidence between the microolimabe snd the spruse distribusion, microe
slimste alone muy not Be ragerded ss the sole fastor responsible for the
preseuce of wpruses However, 1% esuld well be sme of the importsnt varie
sblas of present day sprese envircoament.

Aslthough there is no evidemse here to support the hypothesis it
ia #3i1) net impussidle that under the $nfluence of mwm and
slimetic faotors the ratie of precipitation %o eveporation is &ifferemt
in various parts, sotably on the edges of the sves of study. If sech
influsnces do exiat, they ecould probably be ueed to explain the fmding
eut of the distribution pattern whenever it spyrosshes aress of s wup~
posedly warner mscroolimate. In the seme wey & demser psttern towssd
the north conld develep as » result of spproschimg & colder climate.
fuoting from H.¥. Reup (1937)3 "ome of the most significant corrvelstione
ever adduosd betweon these (slimste and vegetstion) bounderies 1s that
of Tronsean for the ratic of precipitation te evaperation. A map of
izoclimatic lines drewn up from this retic was found to correspond res
markably well with the configuration of foreet types in sastern ¥orth
Aworisa. The sovrelatien was somewhst luproved by Livimgstom snd Shreve
{(1921) with the ineerdlon of u “duration faotor? for the lomgth of the
aversge froetiess days®e It 1s met wmx- te thiak thet einiler
studies 4n this ares would show some ceinoidences concerning the
distribation of epruce.



ihe actusl velaticnshiy bevwesn pid amd yluat growth has beew
studies by many wrkers; yet i is met certain, fyem the viswpoint of
plant physiology, whetber this Lmportant fecter is the medl rescilen, ite
conbeat of eachangeuble buwes, or Lts deficlt from bese-saturstion
(6.5, Hoblunws 193).

in this study the p¥ walues of the sells ware not tested. Yeb
mm»mmmmmmmmmm
of wpruces and the pil walues of thelr habitats,

As stated elesvhere in this paper, about 9% percent of sll mpruce
was found in boge and swanmps. Parbe of sach bogs wnd swemps are covered

 dweted. The pil resction in sech localities say be around %9 or lowey

{#ilde 1046). The mame source (Wilde 194G) gives pB K.0 %6 5.5 se the
i range of spruces in gemeral, and lebels Black spruse as seldiphilous.
bohed. G0 Sigmond (1936) »mmeumum
cousequently bigh=weer peste ere umslly very nold and deficient in plant
nutrients®, |

“he pi resctions of some upland sodls on the Harvard Forest sere
bosted by 3.0, Oriffith, 5.9, Hortwell, sod T.H. Shew 48 39%. In the
cvurse of thelr study 170 seaples were anslysed. Seventy ware fyros old
field white pine stande and another seveniy from hardwood slands. In the
dark brown horizons under pine o wes ranging fvem 3.3 to 5.1, the light

'mmma%h.zus-hmmamtmwh.aug.m

" Negative logarithe of the Rydregen 108 Soncenteation.
& consiering mainly of various species of sphagium and GoSIOB Srasses.
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Under hariwoods the dark brows horisens vary frem 3 %8 S0 5.4, the
1ight browns from pif 4.3 %0 5.2, and the ¢ horiscns fyom gl 5.1 %o 5.6.
The leached horisen usder & pine huslock stend bed an ssiddty of pi 2.9,
and woder mized haviwseds an soldity of 3.1,

Mgt of thess dute are sithin the rangs of the p given by ¥ilde
(1536) as the one required or tolewated by spruse, Some of the i welues
are oven lowdsr, yei comuonly Mhere are 5o spruces fowsd on the uplanis,
on the wplands. 1t is possible thai these lower pHl walues prohibis the
grovih of other tres species inm boge and swsmpe, yeb in seny cnsee do not
of sprates on boge and better formed Ladividusls on the siges of bogs and
swgupe, where pil may be momewhat higher.

Aoeording to sous suthors thare is & muiual reletiomhip betwesn
plent growth and sodl seldity (Sed) Survey Mamsal 1951). As cited Wy
Aultonen (1948), B.¥. Chandler (1937) concludes from his studies Wb She
Sype of humus layer is the direet rewmls of the infivense of the tres
EPROLE B,

Systemafic studies on Just how the type of the humue layw depends
upen the groundecover are very ssarce (Aalbonen 1948). Te seys Shats “for
lnstanse vesclabuw is commonly accompanying rawbumis, but no mptser how
vommonly wacciuius iv aswcoisted with rawehuess Lt iv uncertain, vhethar
vascinium should be regarded as the causs or the affect of ravw~amas.*

B Febde (1931) s Lnclined % beliove that the sofl asidity is
gidefly a product of temperature and precipitstion. It is possidle Shat







53
together with these factors, ov ne & remlt of them, the p¥ resction of
the soll is one of the laportant varisbles of the spruce distribution

The native hardwiods are able W0 grow fuster on the uplands thau
elges of swmmps, wbeve mruse, slthough able %o bovome estabdlished and
dewslep well in 1ts youth, is often retarded by overtopping of long
duration and is freguently killed by it. Amcther prohibisive offset of
hardwods 1n the abraslon of the growving $ip of mpsuee by the neighbouring
bardwood Srees., Unlike the hemlock which with 1ts flexidle Mp is sble
to work it way through the Wramches of svertoppisg havdwoods, the wore
rhghd tip of swpruse is very sensitive %o edrasion, Plate 17 showe the
Sip of & poung tree which had besn mbject o abrasien through several
years, As & remlt of this the growth beceme stunted and after a while
the tres diss
that gruce s froquently found under hardwoods. Plate 15 shows spruse
groving wiler hardweods aleo. Nowevey, it must be resesbered that in all
@t all whether thay will be able %o grow up %o becons meubers of the high
spruce. Simllar conditions were found under & largs single tree which
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w able 0 grow uwp is an old fieldo Despite the fact thet this tree
way bhave besn Shere for at lesst 150 years, mot o single cus of ite
sesdlings ws biggw than § %o 11 feel, and many wall dead trees were
found (Flate 19).

The voot welem of epruce should parbaps be one of the varishles
which susble this tree o grow in poorly dreinel solls on the other hand
i say be probibitive w L0s growth on excessively drvalned lend,

The roct syelem of sprace is very shallow, L1 seldom veachee dows
farther than oue foob inte the swrfuse &F the ground. This has been noted
thme end agein on the ot waeses of uprooted Lrees. The roos weten was
found %o remais shallow unier eli wil conditions observed in this ares.
Flate 20 shows spruce on bouldery land whiah was not peorly drained, yet
the roots seonad to be vary close %o the surfece.

This shellow root systen emables the trees to grow &n the swaups
and bogs. 'E&M&MM&MWJWMM%
mxuu&umm“mvmmwcmmmmmm
the ewamp leovel. The groslag trees wre able to develsy in the substence
above he waler level of the swep. The wmier level in swnaps sedms ot

W fludtuate se grestly as ia swales or beiter drained arsas, Uessurements

in e Glab ULty truet of the Harvard Forest ia September snd Cotober 1952
mmgmmwwamuammmuwm
in & swnle end & inches in » better drainel woil, The wlow raleing or

lowering of the weter level is bulonesd out be the developmunt of adventi~






thous roets on biack spruse. A& qalek relsing of the weter table way
rosult ia drowndng of she stand, as was found %o have happwmed in some
recently ponded srens.

Flute L shows o gpruse ssedling with thyee collars of adveatie
Blows roo%e. The plate alm shows that the side of the rool ayutem
shich ws reaching inte e sagrating wter is desd, I8 is possible
that the spperently bigh mortality is some of the wruce stands i cwused
- by high wiey tablew which the Srses canngt evede.

! 08 woll dredned and empectally en excessively dvained lends
spruse Ls often affected by drought perieds, In the iuvestigated aves
msll tress have froquently besn fousd ou dry gravelly kaolls el joining
wwamps.  Altbough these trees could wemtually grow wp 10 lerge wine,
there Lo wo proof within the sres that Whie hes happensd. 4 large wmumbey
of wall trees sboub 6 to & feet high have been found near the Riverside
cumstery in the Winchenien quadrengle. Yhe eell here is very wendy and
gravelly and mpports, predosinantly, shite pise stanis. The wpruse iress
be groving very sloviy, have flat bushy crewns, and de 8ot look st all
vigorous, 1% sesus very doubiful vhether thess Wwees will erer be able
to grow up o merchantuble sive, for they wey be wifsvoursbly influenced by
droughts on this as well as on all sluiler sdbes.

The largest trees in the ares were found on the edges of swaspe
op brecks, or in uldery, rocky places. Thees plases are betier dreined
than the swamps ani as & whole seke wp whe transition from the swamps inle
the sdjocent well drained solls. ©ho vompetition of hardwoods here is




ROL 90 severd. Ae shows on Flate 15 the repreduction is most abundant
in sueh ploses. 1t wee noted by W Shepard (1931) in one of the eariiest
silvicel stuifes of spguce in the Harvard Forest that spparently it is
in these lovations whers spruce Tinde optimus condidlons i this aves.

bue to ite shallow root systim epruse is very easily blows down
by wind. Jow mach i%s present dey distribution was medified or formed
by blow dowm wuld be difficult to guess. Winda of high velecity are
B0t uncommen in Wis nelghbourbood. The Rurriesn of 1998 casused severs
Ganege W ehe spruce stends La the Harverd Forest, bven 1Y spruce had
besn gresent on the uplands before seme major Mlowlown of the pass, 18s
smmeyated o whe precesiing paragraphe of tule chapier, asmsly physie~
of the reot weken.

¥rom contemporery descriptions 4% is kuown that the firet shite
settlers found native Inddans in thie part of Vew Englend who were culiiye
ating agriculturel arops. Hemce lmmen sotivity as & feotor modifying the
distritution of vegetution wee not Snisiated by she white wan, The extent
of eultivetod land,however, was by for meller than 1t ws sfter settleuwsnt,
Yot 4t is not dmpossible that parts of the land were clesred and later on
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shandoned by the Indlaas as the producing capaeity of the groust de~
| Bren A the axtens of the lend clearing wse not significent
compared wiih e clearing mde by white sstilers, there ls the possibility
that curtaln parts of the ares weve affected by the land use of e mtives.
in hedr clesring aotivity fire was often euployed. It is meationed in
many of the warly accounts of this countyy that Indlsns freguently set
fire % Wb wods to chass oub game. 1% wuld be ALLficuls o say Just
wiich parts of the pressst forests bave been subjeoted o buraing iy ofther
ot slmost any plase in the wode in this arsa. 1§ appesre resscnsble 0
ares in the paste
aobivity upon the distribution patterns of vegetation in colenial times
of this peper. Sovertheless 2t is wot impossible io thimk that the pavk
liks arrungenans of forests found by the setilers in this pert of the
countzy was b least to o cortaln extent a preduct of hosen sesiviiy.

Lond uee stodios by B, Nemp end R.B. Gerleon (1541) iu the

Rarverd Forsst suggest the bhuman sobdvity of the lest 200 years %o be one
of the most powerful modifysng factors in lecal vegetadion pabterns, Thess
stuiles found the following majer land wes pericde So have existed in the
areat (1) hanestend clearing, sbout 17H0, produstion just emough for
famlly comsaaption, wost of the area was still forested, (2) pesk of
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sgricultural sotivity avound 1530, nearly 70 percant of the Sotal eres
wne tlesared, (3) fare sbendosment following 1850, the peried ef large
nigrations toward the ¥esd, (4) logelng on the old field white pine
m:uamwummmnmﬂmmmm
size avound 1910, (5) present period, sfter 1915, forests reverting to
» mined herdwoodwabite plas type.

When the Harverd Forest was scyulred im 1907 4% represenied, as
R.%. Fisher, its firet director, sald, werely what 150 yeard of wps sad
downe in rupsl colonisation hed done %o the virgin wildsrness (Fisher
1931). Indieations of former agricwlturel land use over the whole srea
of lavestigilen were found, msh se stone walls, oellar holes sad
rousmabes of fences. This may justily the generaliantien of the lead use
shudies Lo the Harvard Forest over the whole ares.

The mestion is, how far did human activily medify the disiri~
bation of apruce’ WHas Shere say sprugse growlag on the uplonde in pre
volenial thoew, or was 4t growing in muoh the seme localistios as we
find 1% today? ,

There 45 1ittle evidenoe avallable %0 asewer this @estion.
Follen anolyves snd relic wodlsnds are about the only sources W dvay
from. Unill wow oaly o few pollen analyses have beun made from burisd
sodl profiles on wpisnds in the Harvard Yorest. The semples did met
conbain mprege pellen. The relis woodlends, on those lande whieh were
AlUbough never completely clesred these forests have prodably been eulled
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posithon. However, in smone of the upland relic wollends cen spruce be
found at the presend, st lenst not in thoss whieh Baup snd Cerlsen (1941)
is found presently may never bave been clsared either, for they weore o
iy, Thess losalities then oould be vegarded ar relie wodlonds i
mwmmsnmmmum.

Prom the foregoing 1t conmot be sald with certalaty whether
spruce wes growing on the uplund laong woils in precolonial times or mot.
it is found o have one of the densest distribution patterns of the swhole
fnvestignied area. 1% is mbirely possible thet it was groving theve on
uplands in precolondal times, yob 1% wey not heave bHawn s mejor componens
of the forest, In the rest of the area 1% was preswsdly growing in ite
presens woll defined losalities.

Pollowing the sbondomment of fawme, white plne sveded in on o34
fields and pastures, bub not spruce as oue sees L% ferther morth, Ia
spruce becams sstablished sfter the areas dad fArst besn pestured. Une
of thess plecws is high wp on the esstern slope of Froupest M1l fn the
Eapvard Torveste Larly Harvard Forset resords give the extent of shis
spruce stend o sbout | sere. Flate 9 shows the trees W bave loug
erosus Ypical of open grown irees, Plate 10 shows the other field mprves
oosurrence which was found neer Heserveir No. 2. in the Athel guadrangle
{location mmbar 35) snd siere spruse is groving en & rocky solet site.
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too on puge 53 of ihls paper.

The Daet Wat sprece~stands La the swape bave been Jogged
repoatedly 4n the yast see dhown dy 5.0, Spurr in the "Big Spruve Swap”
in the Prespeet Hill truet of the Harverd Forest (Loomtien No. 52,
Indications of cutiing operations have bean fouwnd in many of the syruss
Muwmmmtmm Fhese satiing opwrations could have
sltersl the composition of some of Ghe whenl by fawouring one or awsther
osouponent species. Limse the originel composition of thess stande in
pregolionial thwes is 00t knows, bubl oould heve ahown considereble
voriation frem ploce to place, L% is possible that the affects of eubilags
are likewlss different in their results, 1 may be that spruce has bom
slintnateld from some plsces by cubting, vensidering, however, the abundant
reproduction umally found in spruce stands 1% 48 likely Shat ab least &
fos muall trees would be pressat mow, perhaps soms shich heve sesded im

In recsnt ysars wuch of the reproduction baa been cut for Chrietsas
shich sbout 60 years ago spruce was ceemonly found, Today 1% is vesy
were oub down for Uhristuas deccrations., Such, as o rule, ie the case

Arsifiolal ponding is esrtainly one of the lumsn laflusnces which
hos elisineted spruce in sume places. 1t hae been mentiomed Shet sprude
is able %o ctend slow yalelng of the wier table, but guick and losg
Llasting changes in the wmber level may drown s tress, Neny of the
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depresslons have Losn damsed up in this ares for mill ponds or for log
storags. The writer hos eeen sproce stands which died se & remit of
rocent artifictal posding. I¢ sesms recsonsble to0 believs that sines
the settlament of the white man the distribution of wyuee has in sowe

A a momey of the sffects of Momen setivity Lt seems that
slthough % nay have conelderabdly influsncel the waricue wpruess hablsabs,
iy epperemtly did not disturd the pattern of geographie distribution of
the mpeciss a great deal.

for their epluien abous the value of looal spruce as » shaber tres. JThels
answers slaest inwriably began with “This is pot weuse countyy’s Vet
wmmmaawmmmmummmmtm
has slwaye bewn oul Lo this sres. |

in the courss of the fisld work the weiter visitel several pluses
alzmost iaverdably cerried out in the wiater. 7he grouad fe frosen thes,
and Yhe wpruse slends, shich usuelly have pools of wiler standing on the
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surface of the growsd, are more easily acceseible in this sewson. The
formad twres or trees of unwerchantabls size. 1t sems rensouabls o
mont of the reglon. ihe wethod sesws Lo be mibteble for the perpeiuation
of spruse. |

& ontting method shich lesves ecattered seed trees seuus Bod very
shelr shiallew yeob @ystens, way be blews down by winde of sot unusual
velosity. mm,ummnmmarm thin method of

Vaxy dense veproduction sfter etelp clesrcuiiing is shows by one
of the Llluwatwations 4o the first Herverd Powsst Bulletin. 1% 49 not
#ated there how the oubtdag was lald ousi snd teday 4% weuld be ALffieuls
o tace %8 original logabios betause all the swamp spruce stands 4o the
Harvard Forest wers severly damaged W the huwrrvicas of 1938

hooonding %o the fivet mestionsd proveiling cutting prastise,
usually teses of sbout 6 to 6 iuches in dfemeber ab bresst helght ave Gus,

& study of the pulpwood merketing possibllfties in the Petershen
aves was nade by Wm.N, Wertis in 1048, Accerding te his findings 1% wouwld
not be Sxpossible to find custonsrs for lsoslly oub spruce. Yo operations
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sre boing carried oul at ihe present whare sprace is cut exslusively for
palpwoed. However, 4% is ot impossible that sowe of the ssaliey trees
eat ey give s mlficlent auownt of pulpwod to make L% wrth while %
operate them, Thers are several stands in the ares whloh would wspply
considepable smouats of palpe
mentionsd before ales ae ons of the fuotars inhidising the spresd of e
species. & study made inm the Lale Stales region regards the growlag of
sprove for Chrishmes trees ad ons of the mest profisable wnberprises en
swaipy lands, Certainly this would seem %0 be fessible om many of the
lands oceupled By spruce in this ares. Gonsldering the high musber of
wpruee cucuprenses here L5 iz probable that the Ghristeas Vrees tul fesn
for the perpetuailion of wpruce i its present altes the wule of thess
Teyesime
W the waterdhed aress of veservolrs or flood contrel srsas. Uince we
other tress are able to grow on most parte of these waterehais i% sems
that the most Laportant rele of spruse thers is in wtershed prutection.

There is a greet differense babtesen the mate of growth of tress
in bogs or places with very high wnier level, and in thowe places which
have o lover wabder level or have betier drainage. Wnile twees on bogs
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are freguently founi %o bave only » dlmeebsr of 2 0ohos Voo 5% a8 age
of 50 %0 60 yoors, on betbep dreined lunde they sey obtaln o dismeter
of 6 vo € Loches duboho in She seme ascunt of Siue. This wuggeets Wab
vith Shat s uairsinel sreas (T, Grises pers. coms. May 1953 It would
be intaresting to eee what results the dreinsge wuld bring in this area
“here are however, twe questlons which ariee in conssution with this
of havdvoods which would in Gue time crowl the myruce eut, snd (2} vhether

ummﬁmuwmwmuntﬁmmmm
rences of wpruce, frem the polut of view of forssbey 4% wuld ales be
: ag % see bow artificlally established stends of native spruse

ostablished stands consist of pine plantetions, mestly of red pine, Ouly
& fow spruce plantations were found snd they were almost esslusively of
shite or lorwsy sprase, Thers was only one red spruse plantetion found
and that is in the Harvard Forest, Hed smporuse frequently was found planted
howsver, shwuld not be acvepted as an indication that 1t wuld perfom
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siatlarly under the growing toniitions of & olosed stand. e blask
syruce plantation wae found in the whale eres.

if we wuld tey o apply the sbeervetions made oa matursl spenss
stands o Lits plansing them the Lirst isportent metter wuld be the ssles
growih ie made in moderately well drsined solls, Howsver, there i et
mach kmown about plenting on this typs of land snd probebly 1% would Sake
Uther obwervations goncerning he soil sesm Lo show that wruse Ls able
%0 become enlablished on Just about asny kimd of seil found in this avea.
Tet there wore no largs tross found oo other thon molerately drained land,
which gives no guarantes of the wurvivel to comesrelal maborily of the
plantstions on sueh siton.

&g in naturel stande, the compebitvien provided by hasivwoods sleo
hae %o be considered in planting. Plates 21 end 22 show that overtopping
by Jardwods may result in considerable differsnces in the srowih of
sprude. The plantution shown on thess plates is evenaged, yot some of
the trees ave snly betwssn three sad four fest high while gthere are 310
%0 15 feed Bigh, These differences can be atteidated So the overlopplng
ab intervals of abous I % 5 years 47 e plantation is to be keps fres
require high labor laputs, Recently indtisted sethods of cheuical weedling
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of mardwoods from plantetions. 15 sey be thet chemivcel treateet of

hapdwood wtumps or advancsd hardwood growth prior %o the planting of

srass wuld prove to be sfficient in redusing laber competition.

i? The matarisl aveilsble for reoasoning sbout the feasiblilty eof
wpracs plantetions is certainly not safficient. One of the Importunt
| fvom which the plantstion is grows. 1% ie reasomable, for sxaspls, o
looel plaasting.

S i i S 1 DR e S T T e SO S 2R G L3 A Sl Lt

Harvapd Torest this papar has o Ssoefold purposs (1) to desaribe the
adjocent areas, and {2) to see Lif the pettern of coourrence snd Uhe
of the siiviesl requirements of myuse.

The geogrephie dlswibutien of wpruce is Lllustrated in Figare
%, The frecuendy of spruce occarvents is highest in wbe wrthessters
part of the study aves. Thence the otourrence becemes less frequent
toward the western and southers edge of the aren, whils along the sastern
eige there is 5o pronounced decrease in the munber of securreaces.
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uplend swaps, bowldery peiet uplands, well drained woils, aleng brooks,
and on the eiges of swanps, AN setimebed 9% percent of sll the omess
parcent can be classified inte molerabely or wsll dealnsd types, beth bWy
the wasbear of cocurrenses ss well 58 iy thelr aresl extost,

An hypeihesis is offered cencerning the cirowsstences of wetublishe
mesk of mruss in She stuly ares. According to this kypothesis, following
Josalities whers it is found presently;

Frysiography, topography, microciisste, hyirogen~ion soncwntratton
ity are dlesussel as being varisbles shich may have had an affeet upon

The witer visited several ploces shere swruts was belng cat fep
tlabors 1% is aleo widely used for Uhristuss Wrees, and is bighly regarded
for wmbopshed protectien. Thus ite role as an iaportent forest tres in
this wrea ie establisbed.
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iS OF SPEOCE 1N TER AYEOL QUA
Basbers eorrespond with those on Athol (uedrengle mep
in sppendis, ’

1o In the northessters cornsr of the quadrangle, along the Royalston
wody vegetation at all, but there is & grasy cover. Only om the
eiges which are eppareatly somewtin® olovated abovs the level of the
swminy of the oresic do we find weatterel sprocws Witk white plns, henlook
and rod meple.

2  This plece is locsbed in the sawe gemersl wren us the last, dub o8
e suanp on the east side white pine ie demimmnt, hore the dosimeting
gpecies soms %0 be red maple. Apparently it has beem out over repeate
wodt. The spruces which are sdove the canopy of the red maple ere
about 25 feet tall sud are apperently groving vigowveusly. They have &
He ineech damage was noted on trees usder shade, Bub epen grown Lress

3. This ares it located east of the Roysletom Msin Hesd on the edge
of e Beaver Brock. (he ground next to the brook is covered with
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with grasses, sizilazly %o the areas mentioned Just befere., The stand
is which sprues wns found seaus %0 be somawhad elevated sver the level
of the plain of She brook. 1% i» still rether molely the groundsover
consiste of grasees anl wosses, with sphagnue predemineting. The shend
is composed of red maple, alder, gray bireh, aspen snd hemlock,  Spruce
is scattered over the whole ares, The largest enee wre sbout 2%
feob talls The live crowns take up the whole length of the trees, in
densral thay sesm o be growimg well and sprarently ave met fnfeoted
with any insects.

of the spraces is that they are not only found in locations whieh
have the charaster of & Dog, dut also on the sdjoining dey lssd. The
white plae stanie du dade region. The lo% 4s Jush belng logged, and
nost of the larger trees have besn oule  The repreduction is, howeves,
vory deuse 4a tho bog av well as on the adjacent lamis. Spruce, hese
locks snd white pine are present in sbout equel proporsions.

in general has the charaoteristics of the gvand described under Yo.
o and ds thevefore not deseribel s deteil heve. 1f there 18 & dife
mMmmmmuumx:thmmwu
& somewhat larger sres along the edgwe of the brook.
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6. Southeast fyem the sres deseribed previeusly, the lot fs sidusted
on Yotk sides of the Soush ipysiwton losd. I hes the appesrance
of & rod mnple weale with hemlook and scatiersd wpruses. The ground
is covered with red maple leaf litter. In opes places grasees and
ferns cover he grewod, In depreesions ephagmas ie found. The bwe
dots sleng Whe road near the swamp, indicated on the map, shew lowations
where wprace was found growing outside of the swap of plases shich are
ratber dey. Some perts of the sweup iteslf loak veyy smeh 1ike Pres
pect H11)l ewemp. Bemlock and spruce are the mein wpecies ani ved maple
is in e misority.

To This avea is locsted ner the » oalled Pive Foluts on the soush
st side of W Uolony Mosd, The Jond next %o the roud 4e dn
cleared posture,  Alemg the brosk which flows through parts of the ewayp
thore is gresslond and nlmost no wody vegetailen at all. The siand in
whiech spruce was found 1o compesed of white pine, red seple, bemleck,
sad the undergrowth. It semns % be growing vigoreusly. The live
crowns of She lavger tress (6-8 fn. dobol) take wp shout 13 of the
total helght. One half o 1/3 seems %0 be She average for the stend.
Ho spperens insect infection was notede  Seell spruces wre all growlag

Guunp and s bisscted by the Willds Hosde The wad of the esanp
forms a depression betwesen two knolls snd s penily sloping towssd the
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south.  Speuce suguples 1/3 %o 1/2 of the totel aves of the stand.
Hamlock seens Lo be the douinant mpecies wm far as masbers are come
cornsd.  The grousi ie bouldwy, with the boulders covered by & thick
wat of aoesen. Mmhkm&h%ﬂﬂﬂm
MMMmummm-ﬂnmmeWﬂwmm
vases nob wore that 1/6 %o 1/5 of the total helght. Mosb of the
BpIUces cut are sbout 510 fnches boh., and are being used for dimension

§o Amother sweap neer Five Points, wuth of ihe Soush Heyslsten Rosd.

¥he principle species in this Lot sesu %o be red meple and alder.
Unly soatiered spruses were found here. Oenarally thay ccowpy mots
which are of a somewhat wore elewated position over the level of the
swnpe 16 did mot lovk as though ihe trees would suffer fyom the hapde
wods. They all seem to gov well, and heve full orowns, leny of
tham are sbove the geunwal canopy of the red maples.

0. Similer to & sumber of othar pluces described in detall usier
mmbers 20738, These locatieons are nesr the edges of brooks,
ﬂhWitmwlmarMMMﬂm”mmﬂmh
thie pert of the Athol quedrangle. It the cuse dessribed under mambesr
10, ome finis spruce together with white pine, hesicck and red meple oa
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the elges of the Beaver Brosk, On the plade of the Brook iteelf
g&rosses, ferns and a few lder Duskes ¢over the grousd. Sphegmm ie
sizo very common in the groundoever.

1i. The aren of this location covers the pert of & swap Shal iles on
the spst slde of the South ¥oad, north of Phillipston four corners.
Hars the spruces are found bayond the edge of the seamp. The rensen
for this may be that shere is o moving sater @ that & puwmanmtly high
watertable is maintained, sud objeste like old logs on whidh spiuce
euld got & foothold are not weshed away. The best growth is producel
on the edges of the swemp. Spruce is found heve Lu the company of
henledl, white pine, end ved maple. On the sway Lteelf red maple and
ssums that 4x this aves, at lesst nesy the brocks, the solls are quite

on the edze of & brook. 4 deteilel description for this Wwpe
af ovcurrencs e piven unier mmbere J0=28,

13 Horth of Fhillipston four corners, wst of he Soush Hoad, the
ares Lo sleiler %o the other locations in shiech spruce was found

o grov on the edges of swupe, Hare, bowsver, 1t is 20¢ only growiag

well over the siges of the swmp but the site veoupied by it has beem
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under cultivation or in pesture. This 4¢ indicated by the large
masbor of juniper bushes sidll present in places wheve they weps able
te parsiet wader the cover of the old field white pinme and hwmlosi.
the lorgest tree found hes o disseter of sbout 14 inches boh. The
reprodustion in sbundsnt and s found mosbly usder the Shade of hemieak
and the spruos Steelf. Uhe whole ares on shich the trees are grewing
is shous Sen fesd higher than the level of She swemp. The live growms
of the big trees suteni well over 1/2 he total heights, lLerge brenshes
growing unier falrly open conditions, Ferhaps they ot established
in the pasture while 1t was being used, or soom after it has bewn abew

e This oves is sluflary to the one deseribed wusier masber 18, It
is found on the elge of o brook wnd doss not exbend over the sres
of the sesmpy place.

i Un the oppoeite side of the road where mruce ws found on the eige
of tho pond are only shout § trees, Some of thew have forked Hipe.
Othervioe no visible insect fujury wee noticed. The trews are aboud
18 feet tall. They have a full, evealy formed orown., The ground ie
coversd with highbush blueberry over most of the surroeniing eres, though
in wue plases grossss form e groundcover, Sphagmas e found over
nost of the lo%. The webertable is high, and the wess are wostly
growing on the aiges of s depression which seens to be one of the inlets
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8. Spruce was found on the wulhern edge of & pond along Baldwis

Hill Road. The belt in whieh 46 Lo groving is very narrew and

ccoupies only the web, moist strlp between the pond ani the adjecent

higher lasd. The spruce is snsocieted with red neple, henlock and

wpete, Sphegeas e fowsd over most of the let. Thers is a demse
wmapperts s siand predoninatly of herdwood.

17. Thie loosbon is 48 & wemp slong Beute 2.  Red mple sews 10
be the domineding species, but there are wise hemlock and white

pine sosbtorsd over the mrea. A fow troess were found grosing ever the

edge of the swamp bt the sprudes were fousd in the swanp proper.

Phillipeton, Agedn 1% is wod groving nesr the running wber,
bas is linited to the edges of land, which at tises ssans %o be floeded
by the brock. The fleod or moiet srea itself supperts o cover of grass
and o few slder bushed,

39, This area, north of the Phiillipston four cormers, is very slailssr
uaple.  The growndcover is aleo very similar to he swmup wwntionsd

above, and therefore s mot described in detail, The ground is bouldery
and sewss not W heve o desp layer of peat even in the depressions. The
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spruces are vether well formel and some of then heve & d.B.hke of 596
inches, The repoducstion is well dietributeld over the aves and ssens
o Yo growiag vigerousiy.

20,80,28, Thesa plases are locnied scuthesst and south of PAllispeton
32%3.’ Tour Uorners. They ere deworided unier one paragraph beo
gemarel ares, malnly slong Beaver Brook. The plais of the eresk ftself
bas no tress on 4%,  Grasses, or in some places shrubs, are fousd growing
near the brooik, often extending over large areas. This fe well dilust~
rated by a photograph of location 2%  The breck is visible in the

and olher trees arv found ouly on the margin of such grassiands, never
growing on the grassland proper. Cther species found gruwing wilh spruee
two seen to be prodesinant in muwbers. The ground cocupied cus herdly
bo classified as rocky or bouldery, but often sesms more b0 resssble

the losms. The part of Whe ares vhich is cooupied By wpruces, howsver,
way be conewhet more melet beceuss of its nearnese W the semmp, IS
wae ofben fousd here thet spruce extenés wpy 59 high se 815 feet above
the level of the swmp. The plolure of No. 23, shows this falrly well,
sheme and sre spyerently healthys st least no visidle insect dsmage wus
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for sprade in the plages were &% was found in His guadrungle, 16 vas
alw found frequently among the yo0ts of sianding treess 10U grows
vory slose %o e stems of e trees ssong the roots of which 4% is
ostablished. It is poveible that the wiber rusning downm the wes of
the woee adds consideredly to sthe smount of moisture which &s nesded
by e seeds for thelr geminstion sod growthe It grest telerance
of shade is undoubtedly o significant factor iz wsh locstions, for
withous L4 the trees conld mot perelst wnder the dense cemopy. The
mms  However, on the higher places often suly & 1itter of mesiles is
found, «Bthoul any sssller plants ab all.  As sald befors, thesa latter
places do not seem %o be of the swep type, sad sey hove esowh melistare
only bscsuse thoy sre s0 cloes ko the waber,

whih henlock, red maple, gray bireh, enl wiite pine on the edge
of D Broci. &rmmﬂmmwumum he
site sesans o be suller % the losellons described previcusly shere
sprucs was Jownd on the siges of brooks o wmall cresion.

¥ ihis aren i swouth of Routs 202 nesr Phillipeton Powr Jorners.
The site is vey rocky emd bowldewy, The depressions snd holes
bobwsen rocks are filled with sphagnual othervise forns ave the mowh
eomaon plants fn the groundoover, Oher wecies growing here are hen
lock snd yellow bireh. The spruces were found $o be growing ow the
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e In this swomp along Hoube 0F red muple seens %o be the dominant
species, groving #dth mpruse, bub ﬂunfm slee heulocics and

waite pines scatbered over the grea. 4 few spruces were found growing

greater part of & swnp of whiich the resainder is coversd with
highbush blushersy, Giber species found growing hers with wpruoe weps
whibe pioe and red maple,

3% Om the tip of o peninsuls ia Reservelr No. 2. The upper casopy
consiste muinly of white pins and hemlock, bt ales bae a fow

Fe  In the same general aves ¢lose to Reservelr Jo. 2. on the land of
& My Bassett who showed me over his place, there is caly one dot
on the sap, bub scbuslly thers sre o pusber of spruces scsitared undep
& canopy counsdsting mostly of herdwoods. This &s Lliusteatel in the
ploture which as She large red ook in the backgrousd (Flate 18). %he
troes range from 2 %0 6 inches d.boh., and seen to be well distvibuted
over the ares.  The land wae clearsl at one time, as 1s evidest from
the large mumber of stone walls sunudng sll over the ares in widch the
troes sors Tound, Ia places the ground is very bouldery and shows smch
sdudlasity to the Sop of Prospect Hill, or to She conditions under which
we {ind spruce thare. The depressions have some waber standing $n thes



e
although no sphagnum wee found Lo asy of the Moles. The mber may
have bosn high enly ia syring

3.  South of the Heservolr Wo. 2, an ares sapporis an alsost pure

stand of sprucs. Parts of this ares hed been logged i the resent
Mum%nmmumﬁm. There is good
roprodustion of spruce present unier the Plusherry cover, and it i
possible that with time these little seedlings wAll be able to work
thair way through the blusberries end form amother stand. Other Wroew
groving with the spruce are hemlocks which form o high canopy as well
a8 otour im the wnderstory.

. Wesh of the Ward Hill Boad in the same gensral ares where the othes
sprucas, The dob.h. is sbout 2 feet, end heights were estinsted te
about 70 feel. The trees sve about Z50-00 feed sway from the swemp
snd sbout 40~50 foet above the level of the swmp, o8 rocky ané bouldery
ground. The soll does not semn %6 be very molet, slthough there i8 &
msusll oresk flowing nearby. The treos have large branches thal are
visible in the plotars taken hers (Piste 19). The reprodustion is
prolific arowsd the big Wwese to & distense of about 100 feet, lome
of the regensration however has a dlsmeter lorger thaan 2 inches boh.
One weall tree of lawger dimeter is dead, snd may indleate that despise
She foot that the seeds vere able %o gerwisaute and even vesch a considers
sblo helght they were mot uble te develop Anto trees of lavger wises,
This uey have besn possible for the mother Sree bssause Lt grew wp wndey |
open conditions, se 1% is shown by the largs branches all over the truni,
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$em. This cocurresce of spruce is found on the edge of the bog of
Lake Ellie direstly below the grounis of the Athol Gun @lub,

Ouly a few mmall grovps of epruce are found hers. They are Letwesn

the bog itself and the sdjoining slops, on the bDorderline of the tuwg.
the trees wers Lisntified as red epruces. Hemlook, white pine, and
& Tov hardwoods sach ss ved meple amd gray bireh are growing with
uphagrum prodeninating. The Wwees do mot wewm o bs healdly, ami

way be growing slowly. The live crowms extend over wlmost the whole
hefght of the tress. Ho inesct indection of any kind was mibdised.

3. In the are direotly south of Lake Ellis there is o weerly pere
sband of temavack wAth scattersd white pines, red maples sad
spruces. Glallarly to location 39, ne large wruces were found,
% is possible that the lurger individuels have boen takes out in an
earlior loggin operation, The spruces in gwmeral ere scattered over
the ares and do set form pure groups as thyy do in Yom Swamp.  Thewe
s, however, anple reproduction whioh, 1f glven a changs o grow W
ground ie occoupied Wy highbuds blusberrys otherwias there i» the ussal
sover of ferns, i)l grosses and sphagmum. The sruces have long

38,  Sproow wes found neey & growel pit mouthenst of Lyosms fosd., Thie
arss was dry ia the sintertime, but in April wes wsder weber,
Only one saall tree wue found, abous 7 feed tall. 1% is poseible that
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the epruce onse had o larger exbent over the lot whiech is now cucupled
by the grovel pits.  Also £% is poseible that many of the spruces
ations in and areend the gravel plbe.

3. in the bag wuth of the Doe Valley Zuad mme of the tress have
bosm idensifisd ae red smpruce. However, the majority of them
soattersd over e whole arem. There are not suny large spruces standing,
®osh being wboud thres uches dobol. The largest tree founi was o ved
spruce 15 lnches &n 4.bhe 1% looks as Shough the aves has besn cub
ovay several tlaes. Some old stumps have diameters of sbout 3 = % feet.
in genevel the troes ssem %0 grow slowly hewe, They are dovered with
old for their ssall dlameder. lsay wpruces found oubside the swngp
propey seem to be groving more vigorously tham thowse in the seesp itself.
Grounicover consists of tamks camadensis, ferne, leures, sad sphagmam.
Reprodustion now developing mey well fors o densely stocked stand edadlsy

t that in Tem Smmp. Mo gall sphid Anfection was noted ab all,

9.  Ihde mamber represents the location of & sprute wess of Dee Velley
Bond. The grousd heye Ls very roaky and bouldery, with wsier

of sosses and ferns. The whole site ghves the ilmpression of a rether

modst Jouatien. Aewscintel specise are red ueple, and white plae.

$he spruce Ltealf i meall, sbeus 2 feet tall, and is rather well formed.

Ne other Wrees are interferving with its growth as yete It has o healthy
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grom color, and no Lusest damage was notiosd, The tree ie groving

wniew the complete shade of the wmarrousiiog stand.

Phillipston, sproce was found groving with white pine, hemloek,
and balsam fip. 1% grows mot only in ithe swsmp preper bat alise on
sl jacent higher land. It is isteresting o note that balswm fir
vcouplen & magh lopger ares wd is «l2o better represented in mmbers
on the eige of the swamp than rel sprues.. This phencmencn sas later
sotioed also slong the ceaetery nesr the Last koed in Petershem, Hers
00, balesm fiy cotuples s mueh lerger eres than the sprace and is alee
present in sush larger musbers thon the epruce. Un the other hand,
balvem fir Lo not found 48 &8 meny places ae red spruvs. It is possible
that the seel powrve avellable for balsam fir is, oF was, NOre soa¥ee
s for Whe SpURs.

b2, Oms spruce wes found in & owamp morth of Phillipeten, alomg the

Baldwineville Rond, Other Sress growing here are gray blren,
aspen, snd red maple, Groundcover conslebe of srasess and sphagmume
The unterstory is of shrubs.

%3  On Prospest Fill Rosd nordh of Prospest HiLL sprwce was found dn
& wmall deprossion betwsen twe hills which rise sbous 10 feet sbove
the depression. The ground is rocky with large boulders coversi with
aoes, feorne and some grass, Sphagnum ie pressat alse. Spruse i
growing heve with hemloclk, shite pine, red maple and yellew birch.
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Growih sesss to be good and vigowous. Trees are sbout W feed
tall. The live crovns extend dows the whole length of the trees.
Gall aphids seen not to be present in this lecation. In genersl
the ground is molst, of which the cecurrence of spbagnus is o good
tadication. ¥he sirrousding ares supperts a stand of red maple, white

Wi,  The locstion of this place io west of the Doe Vallay Rosd. The
position of the siie shere the spruce wns found seens %o pepresent
& drainege channsl botwssn twp knelis. Ths site is rocky and boaldery,
in general 1% reseubles s bewlook grove with ehite plne and yed saple.
depressions betwesn rocks.  Unly one spruce was found hars, 3§ is
about 30 feet tall and bhas & disneter of 6 inches bob. The tree is
growing on the stump of & tree vhich either has falles or wes cat down,
be partieulsrly wete The groundcover is as described sbove, bub large
areas are coversd only with u litter of neslles and leaves. The tyee
sesms W be groviag vigorously. The live crown does mot take wp more
than about 1/3 of the total length of the stem. No imeect danugs is

B9  Along the Comsnt Road 18 & swale of red maple snd red osk with &
spotty understory of shite pine on the smsll elevations. The
12 foet high. Spruces are suattered s the stesd, Thelr heights veage
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from 2 o 18 fest. The llve crowns extend prasciically over the full
length of the trees. The tip of every branch iz dead due t» infeetion
by gell aphide. The stand in feSrly openm, and 1% is quibe possible
that this hes momething te do with the high grade of infectien smeng
the spruge. The wabtertable appesrs to be falrly bigh; end the water
wiands 4n the seell deprossions and in the pits of fallen tress. The
colr cover the ground. Peneces sround thie ares fsdicate thet 4% sy
bave beah clenred ut one tims.  Alse, these trees oould bave been
planted, Some of the lowsr branches from o fow Trees were out off,
and slee sose small spruce stumps were found, probably out for Shrist
sas Wwoess, It Le possible thet the owmer of the wosdlod amerely »lsated
some sprage %o have & few trees for Christans decoration or was tryisg
% grow them for pwofit. The trees could well be all of the mme sge,
in which case thers could be 13t¥le doubt Wat they wewe planted. There
is mo wee sround this sres vhich wuld provide a sesismurce; therefors
it is afficult to explain i%s oocurrence.

46, In compartasmt VI, of Prospect Wil Traet of the Harverd Forest.
Plate 10 gives & pleture of the situation in shigh prues e seem
here. A deseripifon of the site in 1916 includes the following obeerve
ationss “A part of am wpland pasture, modepate to steep in slope, and
very rocky. The (plented) ares 18 flamked on the enst and scuth Wy
similar open land, rising southwerd stendily to the sumsdt of Prospest
Hill, 50 feet higher and BOO ¢dd feet awmsy. To west and south the open
is belng encrosched on by brombles, sweet forn, and scatteral red spiuces,
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piass, thermebushes, oto. Altiinde, 132045 (Prespect Ri11, 1395).
stones. Relief, smuwevhat uneves, But wiih very fow spote 1ilkely %o
ste. Brash, ssttered saplings of pine, red sprace, thors bush, sbe.
High shade, mons, Wind smposore. Ares s exposed o sll winde; i1}
breaks foree of S.5., §., and 5.9 winds. Quality low II. Wistoxy.
The lund hus beun & oow" or ox~pasture for a great ueay years. Umased

47  In Gompertmmt IV, of Proupect HL1l “rast of the Harverd Forest.
Plate 8 gives a view of the situation in which spruse is som
here, The locatien represented Wy the dos on the map i situnted on
She lewer ond of a slope which ends in & swemp, Thers are no lavge
and red maple grow in the swmp, On She elge of the sssap on the othes
hand sre several large (5°10 fn.d.b.he) mpruses. ot of thess trees
are found on the lowsr balf of the slope Ateelf. The site is very
8 ¢ 11 ¢ 12 5 #nd 20were all taken &n this lJoentlon, and 11lustwate
She conditions unler which sprace was fownd.

4.  Best of Prowpect Hill end suth of Lincoln load there 4s & lot
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Vaber stands on the mrfacs. Areas of veveral sguare yasds are
covered with pure sphagmm.  The aree cjolaiag of Whe swap in which
spruce is found wee ot one bime clesyed, and parts of &% are siill used
a8 & pashured weodlot. Hoof impriass show that caitle frequeatly
fost high. The spruse repreduction sewms 0 be growing well wheaveer
L6 48 able o gob established, bub the high welertable, gresing, wd
probuble vler factors Limdi 4L W & comparetively wwll tobal ares
Grovkig on e siges of Vhe sewip, epproslustely W feet away sad
sbout 15 feed higher ihan the Level of the swmp. Thess irees sre
sbout 55 fesh tall and have & dlemeter of abous 7 inches b  The
live crowns lake up sboud helf of the total lengih of the tresw. Thewe
tross grow in & deouse sbend of hamlock snd red maple on & very vocky,
bouldery sites 1he grousd cover consisis slucst entirely of mosses.
in geseral it seems W0 bs rather & moist plage. Repeodnotion ie aod
prolific. Omly & fow small tress were foand ani they do mot sewms V0
grow very wall, have wmall flat crowns and very 1ight follage. It is
cover 0f the halogk and yed msple understory, and have ot bewm able
% work thelr way thwough.  Thers are also somo NHovway spruses aleng
the west slde of the roed in Uompurimest V. of Frospest Eill Trast.
Pheve Lu wo record that these trese have bees planted. They may bave
sesied fn frem a plantation ssd sey iniioate thel Horwy wprude is able
to saproduce itself naburally unier faverable circumstances, o {set
which v very sigaificant in the further treataent of She present plant=
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ations of the Narverd Vorest snd alse for an eventual futurs planaing

m in the srea locatel in & swamy on Woth sldes of the Peterdum <
B0  Phillipston foad only smll spruces were found seatterel under &
casopy of bemlock, white pine, el maple snd aspen.  The unierstery ie
o denee growih of baulogk with swll hawmiwsods. Heslock and red msple
eoom S0 be She deminant species in the reet of the swmuwp alse. The
ares vhere spruse wns found is charasteriszed bWy o growndoover of mossss
and foyms, The ground is soist to wet, with standing waber fa sous

51. In sompartment V. of the Prospect Hill Tract of the Harvard Forest
sprace eus Tound in & swemp south of Prospest Hill, The aves was
out over wme ysare ago and no large tress vere fousd, There sre alw
vigor compared wish those growing in the swagp. Specias growing with
aphagmum sems o be the dominant spscies. Thore are slee o few spruces
fmmedinte vielnily of the oresk im ccoupled by grasses anmi s few wonttered
& fow s btered spruces. In a fow plases smyruse forms o contimuous line
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52 In compartwent Il. of the Prospect HA11 Tract of the Harverd
illustrate the situation of wruce in this sres. Lasept heve it was
opmed up by the burricune of 1938 the stand is very denss (Plate 7).
Spenise growing with the spruce sre hamlook, red mple, white pine, and
blusbersy and ephagius.  Sprece sesms %0 aitain its best growth asay
the slges of the swemp (Flate 5), and the yeproduction L2 ales most
shunisnt heve (Plate 15). The vhole sitmation is typicel of the wpland
smmp type with the spruve groving maialy is the swaep but slse able e
grow on and over Vbe eiges of the ewamp proper. The peat deposdd in
this swmep is not deep,

53 This sceurrence i leeated south of Leighton Boad on & bould ¢

weetarly slape. IV cemme %o form o Jittle flab aves whers She
spruce vasfound.  Stone walls mearby are s indication that the aree
a8 onse cleared for sgrioultural purpeses. Oaly twe sproce tress wers
of 3 inches Bohic Cne of the trees &s growing on & bouMer und tharver
ploss.  This sres Lo far from all of the swepe.

?.“ Thiw 48 o flob ares,witl some depressions, on the east side of

56, Weleom Roads  Parts of 4% semm %o have besn danaged by the hurrle

oans rather severly, A few remsining tvees snd the stuwspe of the sale
vaged tress siow that the stend wes of mixed hemlock snd white pine,
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probably with some rei waple. FPressatly there is o dense csver of
wars located) groelng on whab ween to bo mounis of an earlier Blowiows.
The wees are growiag free Drom ismsdlate competition dut unier the
partfal sbads of & foo large tress left staniing along the resdside.
Poth trees are aboul § feed high, They sesn %o be groving vigorously
growkeover sonshets of ferms and mosees.

57, ¥his aren ceoupies the northern part of the swmp along Wie Foor
radobng of the wier level in the swanp Bay 208 heve died an o remlt
of Whis. They may have been 30 badly hurt dy the wind falling trees
that they tould mot survive. Uome of these trese are spruses sboud
16 inches d.b.Bo and sbout 6570 fest tall. Thelr 1ive srowne onge
sovared sbout 1/2 = 2/3 of tbe total helghts. Heproduction is sbwndent
and vigorouss Hemlosk, wed meple and gray birek ave growing with the
Seattersl trees are groving well over he edge of the swsup pwoper.
49 found wbout 3 feet above the level of the swap on the molst moswy
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st the ares wed onos cleared. There is alse wn old field white
ghos sband abous GO yeare old. This shand extends to the edge of
the sweitp, Many large desd white pines suggest et with tbe dailding
of the rond She level of the wewp wes yalsed ond the plnes ware drowned.
Besides the dead pines the cover in the smmp consists of nider Mushes
and ved meple. Also im ploces iu the swmp theve is & dense under~
story of heslock bensath the pines snd hardwsods. The grounleovar
gonsists mostly of wossss and ferns. Sphagwm is shuniant. Iry Sips
of the twige of wed wpruce show that 1% is infeoted by sphide. The
appearmne of the trees is not healily, and the neeiles are yellowleh.

58, The ares located om the south side of the rosd %o the QResn Lake
almost ab the eige of the Athol quadracgle locks wery mach like
Traet, Goagerteent 11, The desinant trews of the wpper canvpy wré
rod sepls and yellow bireh, and there is a dense understory of hamlock,
is prolonged to the marth on the other side of the voad., Spruse is
wized in this port futo am almost pure stand of tamersek which is alee
vary donse.  Thers sre hardly sny basdwoeds in this part of the aves.

59 Hear the read from Pebersbem %W Mhdllipston. This ares probably
looks Like & ved mpls = yellow birch swle. The wabor siands ot the
sarfese and in pite of uprooted Groes, as »ell as i susll chaunels
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several outbing opwrations Ln the past. The sprece iteslf in shis part
4o seabiored. Its helght ranges fyom 1 %o 45 feet, Lte diameter wp 0
§ inches b.b,  The fact thet omdy wall wess can be fousd sy be an
epepation. Spruce sewms %0 be able 1o enbablieh iteelf well in thie
location, snd there ls o large mumber of ssall trees, They are mot

lufecbed by ophids. This mey be the vesult of the partial shede under

doos Dot offer mch vigorous competition %o the mruce as osk or red
saple, asd the spruce Ls able %o wrk Lts wmy through the low Canopy.
Phe other part of this lod, whidh cecuples the sastern portion of the
ardm, exbends over s rosly bouldery surface. Uhie site seens to be
@pows woll heres 18 in found in all sises wp to helghts of 50 fesd.
en podks, logs ov other surfeces above the genersl level., As & whole
thie part of the aren could be deseribed as a rather moles rocky wpland.
I% my have bean sleared ot one Sime, for there sre stone wells nearby
and alse & farm which in obill opereted, Yo aphids were msticed heve.

0.  In the group of spruses along Bokers Lane the trees ave of various
helghta. It my be thal Wese troes seeded Au Dvom the swaup o
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uplond noreh of 1%, Wt thay could ales have been planted. If they
ware plastel Shay ceritainly abow how long spruce io able %6 persist
wider She shade of o high camopy. The lane is bordered Wy lavge
moples on one side mnd by & bardwod=shite piue stend on the othaw,
wost side of e lane 1s clearsd and prodebly sbill used a8 paeturs,
Spraces are 45 & rociy, bud essemtiaslly dry wlite here.

61,  The ocourremce of syruce in the Tem Swamp Trect of the Harvard
Forest wes described by Joseph 4. Tuft in 1910.3 "this spruse
18 locabed on the morthernmost sige of the Heslowsabey Wrast (Tem
Swnp). Here the pond merges into o svaspy mersh shioh in some
ploses L wholly subwerged. The grouwnd rises towrds the north and
has & wall oveslk runsing through the cenbre of 4%, This wpruse is
uostly vabrs bub sss show & decided tendency towsrds Whe characteris
#1404 of nigrs, (marissa) i that the cones persist, sad in the eolew
of the young branches., The oaly companion of the spruse in this
situation is the lavch. The fnfluence of the sitastion and the eodl
on the charscter and distribution of the spruse s very mavked. The
tpruce thut grows o the slightly reised hummotics inm Whe swmp sl
bole. ikile thoue on the lower portions sre shorter and ore not a8
Phe best secizens ave found eleng the borders of the sphagmum,
showiag Shud the spruce lmproves with improvenment of the situstion. 4
faw other species woh as skite birch, white pine, and hesleck have
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hgusonke, This faot which desoustrates that thess species are quick
0 teke sdventage of any changs inm the feciors of lecality, mey be the
ronson for Whe elisinetion of the spruce from drier grount, For
shere i o dafinite line of demsrimtion where thw spruce steps. Thars
is aluo the 1imis of the sphagnume. Om She other hand thie definite
1480 mey be due 0 fire shich st one time resched %o the sige of the
sepmp. For 4t wes moticed unier a lavgs tres, all the seellings were
bebwoen the tree el the swamp and none on the side towards the burm.®

62  Goush of the Tom Swemp Rosd, snd west of the Tom Swamp is & wasll,
south of 1%, The wier is stending ot the surfoce bere. Sphagaum

only wall spruces sers found sbout W5 feet tall. They do net sesm

uwMumh The gall sphdde have injured practioally svery

maples, abous 6 inches above the water level. 1t eeems guestionable

ware no signs of old sbusps or fallen spruce trees i this ares. It

is possible Shat after the roots cams inte permeneat contsct with the

water these small trees will also die.
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