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'LTThis'ieﬁort will summarize the progress and new findings

;?;fthisfresearch project during the'period from May 1974 - May 197
* The field work undertaken in the summer of 1974 has already be

1rdescribed in the December 4 1974 progress report submitted to th

National Park Service.

E rison of Present with Pre-settlement Forests

o In ‘the orlglnal land survey, the procedure normally called

he;descrlptlon of the trees nearest to the corner post in

of four quadrants at each section corner. The species, di-

, and distance to the corner post were written into the sur-

otes. Two blazes were made on the bole on which the location
he section corner post was described. The same was done for
quarter section posts :except that only the letters QS were marked

on a single blaze. In addition, at least two other trees located

,directly on each mile segment of section line were blazed but not

otherw1se marked. Whenever the line intersected the boundary of

a swamp, lakeshore, stream or other type of topographic feature,

posts called meander posts were established and marked by blazing

the two nearest trees in two quadrants. Furthermore for each mile

- segment of section line a general qualitative description of the
egetation was made including dominant tree species and prevalent
shxubs. Recent burns were also noted.

’ From the tree descriptions given we attehpted to reconstruct
general picture of what the boreal type forests of Isle Royale
ﬁete like in 1847. The accuracy of this decription, however,
depends upon the extent of the surveyors bias in selecting suitable

trees. This bias would be small in the above procedures were




~ iy

rigorously foliowed. Trees thus selected however were sometimes
unsuitable Zor blazing or marking or their 1life expectance might
52 too short. In such cases it was coiinon practice to pass

thew up for chher trees which were icocre cuitable. Considering the
amount ¢f dlazireg and information reguired, the section corner
tree cample would Le expected to have the greatest surveyor bias
and the linc znd meander post trees, the least. Meander post

ht give a distorted sample, however, because they are

trees mig

5
often located near the boundaries of wetlands.

An anaiysis cf surveyors was made'using methods similar to
those of Bcurdsc (1956). Our analysis is based'upon the assumption
that the line tree sample is relatively unbiased. 1In Table I

he percent composition of the tree species are given for the sec-
tion corner, quarter sectiom, line, and meander post tree samples.
The meander post scmple, as expected, is biased toward wetland
species. This was therefore excluded from the total sample.
Homogeneity oI the scction corner, quarter section, and line tree
samples wern tested using a chi square test for difference in pro-

portions. The hypothesis that the, three szmples are homogeneous

could not be rejected even at P ={E;30j “flence, the probability
of speciez bias is not highly likely.

A similar test was made using numbers of trees in various

diameter clasces instead of species. This test showed that sig-
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evist between the samples at P = 0.01. It

wan concluded, chezrefore, that the survey notes would be useful

il

or estimating the steacies composition of the 1847 forest but that

n

COnC.UsSicns &ucin ©roen sizes stould be avoided.
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The last two columms of Table I show that the tree composi- .

£ion of the boreal type forests of 1974 differ remarkably from

-

these of 1847. Balsam fir (Abies balsamea) dominates the 1847

el O

Y

forest while white bireh (Beatula panyrifera’ dominates the 1974

forest. This, tcgoether with the reduction in cedar (Thuja occi-

aspen (Populus tremuldides)
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tetueen thase two dates indicates that the forests of today are
muchh less mature than those of pre-settliement times.and that fire
has Been extensive in recent times. It is well known that miners
indulged in wide - spread burning of forests during the middle
and late 1800's. A large fire burned about one fourth of the
igland's forosts in 1936.  If the forest of 1847 can be considered
relatively pristine, our data suggest that the fires of recent
times are more extensive than what would normally occur under
naturai conditions. s .

The spruce iisﬁed ih‘Table I»iﬂcludes both‘ﬁhite and black

spruce (Picea glauca and P. mariana) since the survey notes do not

distinguish between thase two species. In our 1974 survey over
05% of these were white sprvce. The same iz likely true of the
1847 samples since swamp Zorests were not included in samples
frocm either date. One might expect that spruce would be less in .
1974 since it Is a relativély shade tolerant species. Our pre-
vious studies (Janke, 1973) indicate, however, that spruce can be
a pioneer tree following fire. Also the establisﬁment of a moose

ropulation on Isle h\yale in thz early 1200's undoubtedly favored

cics which are palatable o moose.

T

svruce over the cther tree sp

Moose may &1s0 be & factor ‘n the reduction of Iir between 1847




and 1974 (Snyder, 1972). Other interesting éhanges became ap-
parent by comparisen of the 1847 and 1974 forests. Tamarack

(iazis lavicina) made up most of the sampled trxees listed under

tho Yorher" rew in Table I; yet, in our recent survey not a
singla tomarack was ccmpled. This is probably due to a larch

sawfly invasion in the early 1900's. American yew (Taxus cana-

éensis) occurred abundantly in the mile line segment descriptions
of the survey notes with a frequency of 67%. None was encounter-
ed in the 1974 survey. This drastic reduction is amother result
of mocose broﬁcing. Finally, no mention, whatsoever, is made of
thimbleberry in the 1843 surVey'ﬁbteS'whetéﬁéftédéj"it is one of
the most ubiquitous ground cover species. This species is also
related to fife‘(de ﬁaal Maiéfyte, 1974),but’the~tehoVél of
competition irom the American yew may also be a factor.

Using the tree sampling data, a comparison was made between
the species composition at the two ends of Isle Royalé (Table II).
For 1847 rhere was little difference betWeén'thE'tWo~Ends-in.the
.amounts of white birch, aspen, and cedar. For 1974, however,
white birch and aspen are greater and cedar is less at the north-
east end than at the southwest end. This suggests that the north-

east end had more fire during the mining era trhan did the other

Those trees sampled im 1274 which were within the area burned
in 1236, were alsc tabulated separately (Table II). As expected,

-

fire related species »i

\-J

rch, aspen and spruce dominated this area
while the less - fire tolerant species such as fir and cedar

occurred ir negligible quantities




Table I1

TREE SPECIES COMPOSITION (X) FOR THE TWO ENDS OF THE MAIN ISLAND

AND FOR THE 1936 BURN AREA IN 1847 AND IN 1974

A e sw .
Mortheast- Southwegt: 1936
end end burn

b, fir oA .
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v. birch =« - ' TR
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Lake Sediments Analysis

This phase of the project was carried out by graduate stu-
dent Dzndall Ravmond. Eis efforts were: mostly aimed at analyz-
ing tha amount of charccsl in half centimeter 1ncrenents over the
“5n %0 contimatcrs of fediment from four lakes. The results thus
far obtein-d arve sunzarized in Table III. - It is possible that each
of thr pcoks represents a single fire or perhaps several closely
spaced fires. Estimates of the time spans between peéks were
made using raciocarbon cates which we have recently obtained
(£ig. 2). ‘These dates are all older than what we had expected
freom our sntVéY‘df th¢ 1itéf&tﬁre; 'Fﬁftbefﬁbfe;»the top date for
Angleworm Léke'is oldéivthéﬁ'tﬁe710@éf;&étes;giﬁdicating some
kind of anomaly in the sedimentation near the top. This anomaly
has two possible explanations: - (1)‘The:hatériél contained within
the vpper 7cm of sediment from Angleworm Léke resulted frem a
slumping of svedimérits ""'n the area of the'l'aic‘é”é‘ampled causing
older sec’.:.ments to fall upon younger ‘sediments. (2) The fire
irequency vl.thlf‘:. Lhe pds._ 200 300 years around Angleworm Lake
has increased -causmng mate.‘rn.al from considerably older origin to
erode into the Angleworm Lake basin and be deposited along with
recently accumulating material.

If we exclude the ancmalous date, we can estimate the time
intervais bC._tJ’ﬂe"l T‘G‘RKS in the charcoal al'agrams by using ‘the
other four dates. In Chickenb'one Lake there are 12 distinct in=
tervals of high d‘.-ai‘éb‘:-il_ infiﬁ)': over ‘t'hé*"pa?sc 2,200 years. The
average time interval between any particular peak is then 180

years wita a range oI 100-400 vears. Anglceworm Lake has 19 char-
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Figure 1.

Chareeal influx dicgr.unm for the four

lakas,
(#) Chickenbone, (b) Angleworm, (c¢) Siokiwir,
1,000 yoavs

N
(d) Wallacs, over at least the past 1,00
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coal peaks within the last 1095 years, the average interval be-
tween peaks being 58 years. Here the range is from 30-120 years.
Waliace and Siskiwit Lakes have 18 charcoai peaks each. Based

n & projected rate of sediment accumulation calculated from

cover approsimately the last 1,000 years as in Angleworm Lake.
From this assumed rate, the average interval between charcoal
peaks in these lakes becomes 60 years, ranging from 30-90 yeara
in Siskiwit Lake and 30-120 years in Wkllace Lake. _
ourvobJectives in this study was to locate the 1936

Fh

Cne o
fire and the 100 year old mining fires on these charcoal dia-
grams. If thesé-dateSwéfe”réptéSéntédfbyfchachal-peaks, then
we know that we can locate other paét fifes‘within the last sev-
eral hundred yeais."Having"finally'recéiVed,the radipCarbon dates
(often a 1% vyear wait), it is now clear that we must analyze sam-
ples representing smaller increméﬁts of.dépth so that the time
increment is small compared to the time between fires.  This,
Raymond will atteﬁpt'during the summér of 1975. " Only then will

we know whether or not this method will work on Isle Royale lakes.
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