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This rep'ort will sunnnarize the progress and 

this·research project during the period from May 1974 - May 

The field work undertaken in the sunnner of 1974 has already 

.described in the December 4. 1974 progress report submitted to 

National·Park Service . 

. Compari~on of Present with Pre-settlement Forests 

'111 the original land survey, the procedure normally called 

::"if~:f~i:~i::he ,description of the trees nearest to the corner post in 

'\:"""'S~~f$£'four quadrants at each s~ction corner. The species, di-. 

distapce to the corner post were written into the sur­

. "fey., notes. Two blazes were made on the bole on which the location 

ofi:he section corner post was described. The same was done for 

~quarter section posts :except that only the letters QS were marked 

Qn ~'single blaze. In addition. at least two other trees located 

each mile segment of section line were blazed but not 

otherwise 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 

of section line a general qualitative description of the 

vegetation was made including dominant tree species and prevalent 

Recent burns were also noted. 

From the tree descriptions given we attempted to reconstruct 

picture of what the boreal type forests of Isle Royale 

in 1847. The accuracy of this decription, however, 

upon the extent of the surveyors bias in selecting suitable 

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

-- -~--~-------.---.---



::igorot!s].y follm·;ed. Trees thus sel£!cted however were sometimes 

unsl!itabl0. :::O~ bl.:J..zi:1g 0::- ~arki.ng 0::- thei::- life expectance might 

b.:! too sl'!o::- t. In ~uch c~ses it ,.;as co::;mon practice to pass 

thc:u up fo::- 0 t::er t~!.:2es ~vr~ich "Jere' ir.C=~ sui table. Considering th~ 

::',!cl :Ln[orna tion rcq1..:ircd, the section corner 

r.ll;; expected to have th·:! &reatest surveyor bias 

~ad the line ~nd ID~2nder post tr!!cs, the least. Meander post 

trees mi.ght give! a: distorted sample, hm.;ever. because they are 

often located near ~he boundaries of wetlands. 

~~ ~nalysis of surveyors was made'u~ing methods similar to 

those of Bcurdo (1956). Our analysis is based upon the assumption 

that the line trE!e sc.mple is relatively unbiased. In Table I 

the p~rcent: cOII:?ositiorl. of the tree species are given for the sec-

tion corner, qu.arte~ ::;ection, line, and meunder post tree samples. 

The meander post scmple, as expected, is biased toward wetland 

species. This was therefore excluded from the total sample. 

Homogeneity of the section corner, quartp.r section. and line tree 

samples 't-1el'~ tes~(ld using a chi square test for difference in pro-

portioiis. The hypothesis that: tlle.- three- samples are homogeneous 
\
' ..... 

(j ~--~-. ~;'f,;1 

could not be reject~C: even at P =(0.30.1 "'Hence, the probability 
"'-_/ 

of· specie~ bia3 is. not highly likely. 

A Gimi.l::lr test: was made using numbers of trees in various 

diameter classes instead of species. This test showed that: sig-

nificant dif~ere~c£s exist between the samples at P = 0.01. It 

wa~ co~clu~e~. theref0r~, that the survey notes would be useful 

for csti~~tins the sp0cics ~om?osition O~ the 1847 forest but thnt 



'£ahle 1. 

T;,j~E SFECIE~~ CO;"20SITIG::1 (%) OF I-Lun ISL!Jm Ii: 18/,7 em !PARED 

SECTIon eC"W-TERS; QS =- (:Jf.TITEit S::Cf:::CN POSTS; 

;.. = LI~;;:: TREES; l~m l1P ::: HE1,.NDER rOS7S. 

..:; ; •• ·~.·t ::-

le!;7 
"? ~~~-{. 

,-~ I 

.'~ . -sc (3 J.. 12 sr.' + QS + L 197!: 
---~-

b. fir <- 40 <:--- 53 <- -110 24 ". 45 10 

w. birch 16 13 il 16 13 114. 

spruce :46 14 24 31 ~1 25 

\ / 5 3 0 6 15 ~. asper. 
:~ "-

\ 
, 

-r.,/ cellar 10 11 12 15 11 2-,..': 

oth~r 3 6 4 15 4 I, 



The last t";-lO col~ns of Table I shm·, tr:,nt ehe tree composi~ 

tion of the bore~l type forest~ of 1974 cliffe:;: remarkably from 

these of 1347. ilalzCE fir (Abies aa}.saffi,::::':;) dominates the 1847 

fO:;:'(!G t. ':'his, tcgcth~r "dth the reduction in cedar' (Thuja occi-

incrE43e in quaki~3 aspe.n (Populus treaRlloides) 

two dates indicates that the forests of today are 

much less ,:11ature than those of pre-settlement times and that fire 

h33 been extensive in' recent times. rtis wellkriovn that miners' 

inllulged in 't,,~ide - spread burning of forests during the middle 

and late 1800's. A larg~ fire burned about one fourth of the 

h;land's fo:;:-csts in 1936. If the forest of 1841 can be considered 

relatively pristine, our data suggest that the fires of recent 

times 2re J:lore extensive than wh3.t vlould normally OCCUr under 

natural conditions. 

T:le spruce listed ih Table I includes b()th l>1hite and black 

spruce (Pice~ glau-Ea and P. mariana) since the survey notes do not 

distingui3a bet't,:'ec:!l1 these t,.;o species. Ir-. ou~ 1974 survey over 

95% of tIH~se ":'l~re white spruce. The sa.1!I.e i::~ likely-true of the 

18l~7 samples si:.ce SW8.fIlP ;:orests were not included in samples 

f-::-CIil either date. One might expect that spruce would be less in , 

197A since ::'t =.s a relf'ttively shade tolerant species. Our pre-

• -l' (T- 1, ., Q"'73) • ~~. h 7. \.,." b V:!..0t:S st"J\..o:!.es ..,o.r.,~e, .1.*, ~na.Lcf'tte •• o\·.~ve.r, tuttt spruce can e 

a ?::'o~~er ~ree !:ollo~;ing fire. Also the est:ablishment of a moose 

population on Is~.e Royale in the early 1900 ' s undoubtedly favored 

sprue..:! ove~ t.~1e (':t:~er t:ree sp{:'cic$ ",hi~!-l are palatable to moose. 

l"oo-~ ... '.J r~ ... ()' '-~ • r-'" '-r,- -,,',n tb.·-=- r~,-·('·.'.-'c:-~_·o-=-: 07- ,Lr."'T" between 1847 :; :jt: ~'~J <.!,L0" D':: "~.r4·";t..!J"" ."::.': ~ __ . __ ..... .L_ 



:m.d 1971~ (Snyder J 1972). Otber interesting changes became ap­

p:1~:-cnt by c08p<!rison of tbe 1847 and 1974 fOTests. Tamarack 

(J ... ~::b: 1.:t-::-i~:L~!E) r.l.s.d~ ap most of tbe sampled trees listed under 

t::::! tlct-;:~er" :-C:'1 i:"~ Table I; yet, in OUl: recent 8uney not a 

;;i:"~;L.? t:::1;!1:"ac~·: "';.;'.:13 !:.:.rnp1ed. This is probably due to a larcb 

~::~:'7fljT it1-..,r~:!;:_c:n. i.a ::i::c early 1900' s. American yew (Taxus !:!!!!.­

GP.;"!.!';is) occt:~reJ. a01mdantly in the JDi1e line segment descriptions 

of the survey notes with a frequency of 671. Rone was encounter­

ed in the 197!f. s~rvcy. This drastic reduction is another result 

of moose brOt'7cing. Finally. 1lO mentio'll. wtUi.tsoever. is made of 
. . 

thimbleberry in the 1843 survey notes whereastada1it is one of 

the most ubiquitous ground cover species. This species is also 

related to fire (de Uaal Malefyee J 1971.) but the reDoval of 

competition from::he American yew may also beafaetor. 

~sing the tree sampling data. a comparison was made between 

the specie::; compositio!l at the two ends of Isle Royale (Table II). 

For 1847 the.:e "las little difference betire'en the two ends· in the 

. amounts of ';'lhite birch, a3pen, and cedar. For 1974, however J 

vIhite hire:1. al:i.d aspe-a are greater and cedar is less at the north-

east end than at the southwest end. This 'suggests that the north-

east end haci more fire during the mining era ~hanuid the other 

end. 

Thosetree!l saIr.?lcd in 197/.: ~.;rhich were within the area burned 

in 1936, were alse tabulated sepa~ately (Table II). As expected, 

f:'re relateci species :':Lrch. aspen and spruce dominated this area 

while the less - fire tolerant s~)eci~~ such as fi'!; and cedar 



Tabla n 

TREE SPBCIBS OOHPOS ITIOR (I) POll TUB 'tWO. mms 0.,· THE HAIR ISLAND 

AND FOR THE 1936 BtJRH ADA IN 1847 ARD IR 1974 

:to' '-. Sw 
~~0!8.1;. Sout~·t· 1936 

end .ad burn 

b. fir -r-: 
1847~·· 36 46 L.t '3.{" 
1974 

~. 1.1 '19 13 1., 

tl. birch ~:" 
1847:~; 18 14 - I '- • ~ 

1974. 47 31 64,';;:· 

spruce 
1847 26 is ... ~ ". -. ;; ~ . . , .. -
1974 16 30 17 .. i 

q. aspen 
1847 3 2 1~~ ,.:: 

1974 13 6 12'~1!. '.; 

w. cedar 
1847 12 9 .~ '". 

1974 3 9 0 

y. birch 
l8l}7 0 9 
1914 0 9 0 

oth~r 

18<f7 5 5 
1974 2 2 .8' . \ 



This ph~se of ::he project was carried out by graduate stu­

cicr.t ?:.:!nc;l1.1 R"iyrD.o::d. His efforts were mostly :~d at analyz-
.:-. . ... 

::~:) :~o Co2:: tim,?tc·~·s ci cp.d:!.ment from four lakes. The results thus 

0: tite! p<:.nks rep=eser.ts a sina1e fire or perhaps several closely 

sp<1ccd Li.rcs. Estimates of the time spans between peaks wer.e 

r:!adc t.:Ging raciioc<lrbcn cates which we have re(:ently obtained 

( C. ", _l.g. ...,. These dates a::-e all older than lifhat we bad expected 

frcil} our sl1rv~y of the literature .Furt~erm()re, the top date 'for 

Anglel-lorm Lake i3 older than the lower dates, indicating some 

kind of anomaly in the sedimeiltationnear the top. This anomaly 

has two possible explanatiolls: . (1) The material contained within 

the upper 7crn of sediment from Angle'WorIil Lake resulted frem a 

slu.'l1ping of sediments in the area of the lake sampleii caUSing 

older seciments to fall upon younger sediments. (2) The fire 

frequency 'vi thin the pas t200 .... 300 years around Angleworm Lake 

has incre.asedcs.asing material from consi.derably older origin to 

erode into the Angleworm Lake basin and be deposited along with 

recently accumulating materiaL 

If we exclude theanoinalbus date, we can estimate the time 

int:erva}.s bctt':reen peRks tn the charcoal diagrams by using the 

other fot~"t"dates. In Chickenbone LRke. there are 12 distinct in~ 

terv&.lsof hig:-" cha::-coal inf1u}: over the past 2.,200 years. The 

average t::"mp. irtte;.val betr-:i;!ert anyparticulnr peak is then 130 

yeurs "(,':::" t:\ a r::s:gc of 100-400 years. ~.ng:(:'.YO:t.'ll Lake has 19 char-



~~~~::_:)C[ ::-~c:n cz~ (:E:tcr::-.i;,::ttion~ Eo-:- sur::[!.c;; gyttja from 
CI1J_ci:l~:,Dt'n'~ <:!ilCl l:"'!l.3!_C'.-lGr::a L.:"!b'~.3. T1:c determinations 
'·~'::::::2 p~!:"i'o:::-ned h:," H. l:r'-!f;Qr, r:n:~2.:~ Ent:erprises. 
G"~ochl.-on Labo-::-atory Divi:::ion, Ca.l0ridge, Hass. 

Lake Lab. No. Depth rears Before Present (B.P. ) 

.. 
J ** C14 Chickenborre Lake GX3718 0...; 7cm 1125 ± 130 years B.P. 

** C14 GX3719 14-20ctn ··1940 ± 140 years B.P. 

-/,* 
C14 AnglevlOrr.l Lake GX3716 0- 7em 1210 ± 110 years B.P. 

** C14 GX3717 14-20cm 940 ± ll~O years B.P. 

** C14 GX3608 J.8-22cm 1095 ± 95 years B.P. 

* The dateB nrc bas.ed upon tile Libby half life (5570 years) for 

ell+ • 

~\-* The e-rTor stated :'5 ± 16 as judged by the analytical data 

alone. The ar,e i3 referenced to the year A.D. 1950. 

* 
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Figure 1. 

Ch .... rl.':oal 5.n£l.m~ di~5r,,~ra fol:." the !"tir 1(l;':~;J, 
(;:;.) Chickr·nbone, (b) !U'lel~,;crii1, (c) SLJkL;it, 
Cd) Vall~c9, over ~t least th~ p~sc 1,000 y~~r5. 
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coal pc~ks within the last 1095 years, the average interval be­

~~ecn peaks being 58 years. Here the range is from 30-120 years. 

HalJ.Clc(; und Siskiwit Lakes bave 18 charcoal pealts each. Based 

i.1:):J11 ~ proj ected rate of sediment accunn]1 ation, calculated from 

the s:rt::j;t t'J postglacial lake clay interface, these diagrams 

CO'J(-!l· r(?prc-:::'mately the last 1, 000 yea,rs as in Angleworm Lake. 

FrO!~ thL:; ~ssumed rate, the average interval- between charcoal 

peaks intne3e lake.s be:eomes- 60 years, ranging from 30-90 years 

in Siskiwit Lake and 30-120year.ln Wallace Lake. 

One of our obJectives in this study wasta locate tbe 1936 

fire and the 100 year old mning firesoIi these charcoal dia-. 

grams. If these dates are represented by charco:alpeaks, then 

we kno~l that we can locate other past fires within the last sev­

eral hundred years. . Having ·finally received the radiocarbon dates 

(often a Vz year wait), it is now clear ths.t we DlUstanalyze sam­

ples rcpreGcnting smaller increments of depth so that the time 

increment is small compared to the- time between fires. This, 

Raymond. ~·lill attemp.t during the sunmer of 1975. Only then ~il1 

\Ve. kno--;.;r ,,7nether or llOt this method will work on Isle Royale lakes. 

--_._---
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