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CHAPTER I 

INTRODUCTION 

Introd~ctorx statement - Prospecting for ore minerale 

is often carried on by examining the bedrock at or very near the 

earth 1s s~face. The bedrock, however, over large areas of the 

earth, is covered by layera of ma.terial called overburden. It bas 

been demonstrated that under certain conditions the bedrock can 

be examined indirectly by chemical analyses of the soils or plants 

covering it. Canada, particularly in the north, bas large areas 

covered by deposits in the form of peat bogs or maskegs. Tbe 

examination of bedrock Wlder peat bogs or DlWikeg br ehemical 

analyses has not been practised in Canada, but it bas been tried 

with some success in Finlànd. 

The present study was organized under the name 

•Operation Muskeg• to be carried out by a team of geologists and 

a botanist from McGill University. The author was the botanist 

on the team. The parpose of the project was to examine the 

distrib~tion of metals in peat bogs from the bedrock to the 

surface vegetation. Peat bogs with and witho~t mineralization 

beneath them were to be sampled. 

The resulting data on the distribution of metals in 

the peats and their underlying deposits has been reported by 

Gleeson (1960). The data on the distribution of metals in the 

peat bog vegetation is the subject of this report. 
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Literature Review and Definition of Terms 

The history of geochemistry is reviewed very 

thoroaghlf by Hawkes (1950). HaWkes defines geocbemistry as 

"an attempt to detect chemieal patterns reslllting from the 

dispersion of elements from the primar.y site of the ore•. 

The nse of plants to detect ore bodies is known as 

geobotanical prospecting. The history of geobotanical methode 

of prospecting, including biogeochemistry is reviewed by 

Rankama (1947); Robinson, Lakin and Reichen (1947); HaWkes (1950); 

Warren and Delavanlt (1950 a); Marmo (195.3); Vinogradov (1954); 

Cannon (1955, 1960). Geobotanical methode have been u.sed in 

prospecting for minerale and metals probabl1 since history 

began. Robinson, Lakin and Reichen (1947) record how as early as 1461 

John di Castro nsed the presence of old worla holly in prospecting 

for alnminum (Mellor, 1924). A plant sncb as old worli holly, 

growing only on alwainu.m enriched soils or only on ore is an 

example of an "indicator plant•. The nse of sncb a plant is a 

parely geobotanical method. 

Another aspect of geobotanieal prospeeting is the 

study in plant ecology of edaphie factors affecting whole plant 

associations. It has been noted ma111 times that the ehemical 

nature of the soils can control the plant associations existing 

on them. This topic is reviewed by Billings (1957, pp. ,381-.38.3). 

Whittaker (1954 a, 1954 b) reviews the problem of serpentine 
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soils and the associations that occur on them. Wells (1962) 

also describes the plant commtmities associated with serpentine 

soils. Krncksberg (1954) and Walker (1954) report on other 

problems associated with serpentine soils. Plant associations 

over che mie ally al te red rocks may be due to defieienc1es of 

certain nutrients or excesses of certain elements. Excesses of 

sllCh an element as zinc may produce toxicity symptoms in 

plants or even areas barran of vegetation (Cannon, 1955). 

Wbittaker (1954 a) states that serpentine soils are usually 

sterile am nnproductive, posees llDUSUal floras with narrowly 

endemie species, and support vegetation of striking phJsionomic 

contrast to that on other soils. Good (1953) quotes several 

references, inclllding Schimper (1903-4), Hayek (1926}, and 

Pichi - Sermolli (1948) , on the occurrence of morphological 

changes in plants growing on serpentine soils. The changes 

include glabre se nee, glallCesence, and nanism. 

The use of characteristic plant associations in 

prospecting has been limited to a fev researchers. Barbaugh (1950) 

attempted the use or this method but toand it to be or little 

nee. Lovering, Bllff am Alm.ond (1950) state that each of three 

rock types seemed to have i ta ovn characteristic assemblage 

of plants. The ore zone was clearly indicated by the plant 

association. 

Vinogradov (1954) mentions in a general vay the use 

of plant associations to indicate mineralized areas. 



Sarosiek (1957) describes the vegetation on mining­

sme1ter nickel beaps and concludes that the differences in 

vegetation are differences in stages of succession. 

Beadle (1954,1962) bas used the phosphate content 

of the soils to delimit plant communities in Australia. 

Mainly since the l930 1s a further development of 

geobotanica.l methode has tak:en place. This is known as "biogeo­

chemistry". Biogeochemistry is the chemical analysis of plants 

for metallic elements taken up from the substratwa. It is 

believed that abnorma.l concentrations of these elements in the 

substratum are reflected by above normal concentrations in the 

plants growing above. The advantage of using the metal contents 

ot plants rather than the metal contents of the soils is that 

the plant roots sample a larger volume of the substratam at a 

greater depth than is possible by tak:ing a surface soil sample 

(Hawkes, 1950). The ideal •accumulator plant• is one that is 

widely distributed and accurately reflects the soil metal content 

{Robinson, Laldn, and Reieben, 1947). Biogeochemistry is anotber 

method of the geoehemistry defined by Hawkes (1950), and was 

first used by Palmqvist and Brllndin (Rankama, 1947). 

The methode of biogeocbemistry have been described 

by a number of anthors, incll.lding Ranka.ma (1947); Robinson, 

Lakin, and Reichen (1947); Warren, Delavaul t, and Irish (1949) ; 

Harba11gb (1950); Hawkes (1950); Lovering, Huff, and Almond (1950); 
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Warren and Delavau1t (1950 a, 1950 b); White (1950); Riddell 

(1952); Warren, Delavault, and Ii'ish (1952 a, 1952 b); Cannon 

(195.3, 1955, 1957); Ma.rmo (195.3); Schmidt (1955, ~; Warren 

and Delavatù.t (1954, 1955 a, 1955 b}; Warren, Delavau1t, am 
Fortescae (1955); Warren and Delavault (1957). The reports 

by Warren and his associates are particularlf valaable to 

Canadian workers and are most specifie in their details on the 

sampling and collection or plant materials. 

Other reports on the ase of biogeochemistry include 

those or Webb (1954); Beeson et al. (1955); Van Schoor (1957); 

Lovering (1958); and Yamagata and Marakami (1958). 

The geochemistry of peat soils bas been studied 

by fewer workers. A.m.ong those having done so are: Cannon (1955); 

(Cannon refera to Staker and Cummings (1941); Forrester (1942); 

Staker (1942, 1944); Goldschmidt (1944); Eckel (1949) J and 

Salmi (1950)}, Salmi (1955, 1956, 1958); Malmer (1958); 

Holman (1959); and Gleeson (1960). G1eeson {1960) reviews the 

historr or peat soi1 geochemistrr. 

One of the first biogeochemical investigations of 

the plants on a peat bog was that or Marmo {1953) in Finland. 

He collected 1eaves or Ledum palastre on the bog at Raatio and 

analyzed for mo1ybdenwn and copper. The bog had been previoasly 

drilled and the depth or pea t was .3 - 7 m. Good agreement 

was foWld between the molybdenum highs in the plant ash and 
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the rocks below. A s:l.milar restùt was f'olllld vith copper. 

Cannon (1955) made an exhanstive geochemical stndy 

of' a zinc - bearing peat and its vegetation. Among other things 

Cannon conclud.es that some plant species accu.mlllate zinc if' 

conditions are favorable and ref'lect zinc rich areas in the soil. 

Examples of' satistactory accaœulator plants are willows, nettles, 

and trembling aspen,,nnsatisf'aetory accumnlators are sumac and 

goldenrod. Cannon snggests that lead may be used as a tracer 

element in prospecting f'or zinc, that is, analyzing f'or lead maJ 

give more evidence of' zinc mineralisation than analyzing f'or 

zinc. Other workers (Warren and Howatson, 1947; Warren and 

Delavalllt, 1948; White, 1950; and Webb and Millman, 1951) also 

suggest the use of' such a tracer element, or •pathf'inder element•, 

as i t is sometimes ealled. Cannon (1955) also reviews the 

factors that maJ af'feet the uptake of elements by vegetation. 

Such factors inelude oxidation, reduction, base exehange capacity, 

pH, organic matter, clay content, colloid content, water level, 

and interactions betwen elements in the vegetation. 

Salmi (1956) successfully used bog plants along 

vith peats in biogeoehemieal prospecting. 

Malmer (1958) studied the relationship between the 

chemical composition of' mire plants and the peat they vere 

growing on. Malmer nsed both metallic and non-metallic elements 

and f'ound no close correlation between the contents of' the plants 

and the amounts determined in the peat. 
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~ject of the present studr - The object of the 

present study was to gather data on the peat bog or muskeg 

vegetation over mineralized (positive) rocks and over non­

mineralized (negative) rocks for comparative pu.rposes. The 

positive or negative areas were to be selected by the geologiet 

members of the project. It was proposed to describe plant 

associations over positive and negative areas to determine if 

there vere any detectible differences which were consistent. 

The plant associations were to be studied by: 

(1) the sampling of the vegetation with quadrats to enable the 

plant associations of the area to be mapped and described; 

(2) the collecting of plant samples for metal analysis to 

allow the mapping of biogeoehemical areas; and (3) the 

collecting of plants for the benefit of plant geography as an 

associated side line. 

FIEJ..l) AREAS 

The original plan was to spend the first field 

season sampling bogs known to be in negative areas. Blacky Bay 

Bog, south of Kenora, Ontario (figure 1), was selected for 

sampling. The second season was to be spent sampling bogs over 

positive areas. Bogs over auch mineralized areas cou.ld not be 

located and so the second season was spent sampllng bogs that 

bad interesting geophysical anomalies but no known mineralisation 

under or near them. This bog was looated near Scott Lake, 

42 miles north of Amos., Quebec. 
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The author also accompanied Mr. c. Gleeso:n 

and sampled the vegetation over the Matta.gami Lake Mines 

property. Here a k:nown zinc ore body was overlain by 

glacial lake sediments (clays). 

Thus, althongh the comparisons or the original 

object or the study have not been accomplished, valuable 

reference material bas been collected tram areas representative 

or those vhere the biogeochemical method or prospecting may 

be a.sed in Canada. It is also sa.ggested that ra.rther research 

on the vegetation or bogs over definitely mineralized areas 

woa.ld be most desirable. 
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CHAPT.'IR II 

FIELD AND LABORATORY METHODS .A.JD FJELD J.REAS 

PART I. VBGETATIODL .AHA.L!SIS 

Fleld. spplinc mejjhodg - BlacJq )3ax Bqc. The wgetation 

ot Blacky Bq Bog was sampled by means of the qu.adrat method, 

(Oostillg, pp. 43ff, 1953). Trees and shrnbs were sampled in 

10 m. square qtladrats aBd herba and masses in 2 •· square qttadrats. 

The small qtladrat was placed in the corner of the larger nearest 

the crid position. The large quadrat was placed in undistnrbed 

vegetation as near the grid position as possible, either east or 

west or the c11t sa.rvey line. Abwdance and cover vere estiated 

tor all trees, shrubs, mosses and herba by meus ot the tolloving 

numerical seales. AbtlDdance means the relative plentitulness ot 

the individual species. 

A.bu.ndance Vala 1- means veey çerse (yery rare) 
2 - • eparse (rare) 
3 - • not numerotl8 (intrequent) 
4 - • numeroua (abundut) 
5 - • very numerous ( '1'81')" abundaat) 

Cover Value 1 - covering less than 5% (l/20) of the crouad surface 
2 - • 5 to 25% ot the grottnd surface 
3 - • 25 to 5~ • • • • 
4 - • 50 to 75% • • • • 
5 - • 75 to 100% • • • • 

Bach species was listed as it vas 11et on a quadrat 

data sheet along vith its abundance and cover values. Notee on 
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the habitat and pneral notes on the vegetation were also made 

on each quadrat data sheet. The maxi•am height ot all trees and 

shrtibs was noted, as vas the namber ot trees in each quadrat. 

The term •trees• here inclades the size classes •insigniticants• 

and •trees•. Tree species are trequently grou.ped into three size 

classes. These are 1 seedUngs• vhioh are lees than 1 inch in 

diameter and 1 foot in height; •insigniticants•, vhieh are lees 

than 1 inch in Diameter Breast Height (D.B.H. - 4.5 teet t.roa the 

grormd) and over 1 foot in height; and •trees" vhich are more ·than 

1 inch in D.B.H. and ovar 1 foot in height. In the tollowing 

discussions the term •insigniticants• is inclwied in the tel'll 

1trees• ualess it is specitically mentioned. 

Ali sampling, both geological and bota.t'lical, on 

Black}" Bq Bog was done on a grid. A base Une 2400 teet long 

vas laid ott tram west to east along the north side of the bog. 

Lines intersecting the base Une at right angles erossed the bog. 

Botanical sampUng vas done on three or these lines at intenals 

ot 100 reet across the bog troa north to south. The three lines 

sampled crossed the base line at 800 reet, 1600 reet, and 2400 

teet east or the zero point. Thu botanical sampling was done at 

intervals or 100 reet north and south and 800 reet east and 

west. The open bog areas on Black}" Bay Bog vere subjectively 

mapped in the field without the collection or qaantttative data. 
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Traverses vere made along intersectiag lines 800, 

16oo, and 2400 east to locate association boandaries. Traverses 

were also made along intersecting lines 400, 1200, 2000, 2800, 

and 3200 east to record the plant associations present and their 

boandaries. 

Essentiall7 similar methode of' sampling the 

vegetatioa were elllplO)"ed at Mattqu1 Lake Mines and Scott 

Lake Bog. Howewr there vere some dif'f'ereneea as the emphasis 

was p11t on the collection of B&~~Ples f'or ohemical anaJ.rsis. 

The Scott Lake Bog vas large and the vegetatioa vas 

sampled while collecting analytical aamples. A. 10 m. aqo.are 

qa.adrat was outlined at each sampling point, the species recorded 

and the abondance of each species estimated. Sampli.ng points 

vere located at 800 foot intervals on line 862 East, line 0+00, 

and li.nes 862, 1724, and 2586 West. Tbese lines vere traversed 

to record the plant associatioas abd their boUDdaries. 

The qiWltitative data from Mattagami Lake Mines is 

based on oae 10 m. qaadrat and two one m. qaadrats per association. 

The Spruce - Labrador-tea association vas sampled at L 600 w, 
950 If on the grid (see figure 3) and the Spruce - Fir - J.lder 

association vas sampled at L 200 E, 350 If on the grid. These 

samples appeared to be representati'9'e of their respective associa­

tions. The D.B.H. and height of each tree was recorded in these 

samples. Traverses recording plant associations aad association 
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boandaries were made on liœs SOO, 600, 400, and 200 East, oa 

llne 0+00, and on liaes 200, 400, 600, 800, arMi 1000 West. 

Plant collectioas vere made of all plant species. 

Co•on apecies vere identified in the field and lesa common or 

more difficalt species collected for identification in the 

laboratoq. These plant collections have been placed in the 

herbariam. of the Departaent of Botan.1, McGill Uni ver si ty. 

The botanical specimens were collected in a field 

press with appropriate notes. The specimens were packed vith 

ventilators and dried on a rack heated by electric light bulbs 

or a small Coleman heater. The specimens vere checked as to 

ideatity in the laboratoey, labels prepared, arMi doubtfal or 

unidentified specimens sent to authorities to be identified or 

checked. Duplicate specimens of the vascular plants and beyophytes 

vere sent to Drs. Scoggan and Cru.:m, respectively, at the National 

Museum. of Canada in retara for identification and checldng. The 

nomenclature 11sed for the n.scular plants was that of Gray's 

Manual (Fernald, 1950). 

LABŒATO,RI METHODS 

The qlladrat data sheets from Blaclq Bay Bog were 

examined in the laboratOry' and the dominant tree species for 

each sampling point determined. The aamples vere grou.ped on this 

basis into five associations. A species list was compiled from 

the qlladrat data sheets for each association. An average abondance 
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value for each speeies in the samples in vhich it occarred vas 

caleulated from the abundance figures. An average cover value 

vas ealculated similarly. A frequency percentage vas calculated 

for each species from the species list for each association. 

The frequency expresses the percentage of sample plots in which 

a species occurs (Oosting, p. 59, 1953). The average density 

of the trees present in each association vas calcalated from 

the qnadrat data sheets. 

The associations at each sampling point were plotted 

on a map of Blacky Bay Bog and the approximate association 

boundaries dravn. The field map of the open bog associations 

vas added to the vegetation map. 

Finally, a note on the habitat, the vegetation and 

the dominant species vas prepared from the species list and the 

quadrat data sheets. 

The quantitative data on the vegetation of Scott Lake 

Bog vas analyzed similarly. The uniformity of the vegetation and 

the lack of data, bovever, best allowed a species list with 

average abondances and frequency percentages, with the description 

of plant zones rather than plant associations. These zones were 

mapped and a note on the characteristics of eacb zone prepared. 

The small amount of data on the ?egetation of the 

Mattagami Lake Mines Property allowed the preparation of species 

lists, the calcalation of total basal areas for the tree species 



and the preparation ot a vegetation map, with notes on each 

plant association. 

PART II. CBEMICAL ANAU:SIS 

FIELD SAMPI.Dn METHODS 

Selection and location of samples - The collection 

or plant samples for chemical analysis was correlated vith the 

sampling or the hWD118 and soils. The sampling was carried out 

on a grid at lOO to 800 foot intervals. The plant species sampled 

were selected by growth rorm and freqaency of occurrence. Thas 

a tree species, a shrub species, a herb speoies and a moss species 

were usaally collected at eaoh sampling point. Occasionally 

specimens ot one speoies or another vere not present at a 

sampling point and sometimes two species in one lite rorm vere 

collected. 

fl.ant spples - A plant sample was reqaired to be 

approximately 200 grams (live weight). Tree and sb.rab samples 

vere removed witb clippers and oonsisted of twigs showing 4 or 

5 Jears of growth wi tb leaves. The aample trees ( 25 - 40 reet 

tall) bad to be first out down and then the twigs vere removed 

from different branches wi thin 10 reet of the top of the tree. 

Wbole plants of the herbs vere ripped from the peat soil and aDJ 

clinging peat shaken off. ClWDps of mosses were removed wb.ole 

and aey clinging peat shaken orr. AU samples vere placed in 

12 lb. kraft paper baga and stapled shat. 
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.§!!J;!le drring - The tree, shrub, non-fleshy herb, 

and dry moss samples were air-dried. Fleshy herb and vet moss 

samples were placed over a botanical plant specimen drier to 

speed their drying. A gas-heated oven vas found to be too 

hazardou for drying tbese plant samples. The dried plant 

samp1es vere then packed in cardboard cartons and sbipped to 

the laboratory for analJsis. Many of the suggestions of 

Warren, Delavault and Fortescue (1955) on biogeocbemical sampling 

vere followed. 

LA'BORA.TORY METHQDS 

Preparation of @&mQ1es - The samples vere sorted in 

the 1aboratory. Tvigs of trees and shrubs collected in 1957 

eontained the growth of 1957, 1956, 1955, 1954, ete. The grovth 

of 1956 was termed second year (2 yr. old) wood and vas the most 

desirable for chemieal analysis (see Warren, Delavault, and 

Forteseue, 1955). This second year wood vas selected for most 

analyses of trees and shrubs, except in some species where the 

year ot growth was verr difficul t to determine. The en tire œedles 

or 1eaves of some trees and shrubs vere also selected for analrsis 

without regard to age. Herbaceous samples uually eonsisted of 

the entire shoot, including stem, leaves and flowers or fruit. 

The entire plant, ine1Dding the rhizones, of one herb vas analyzed. 

En tire moss plants vere anal.Tzed atter all li tter was earefully 

removed. 

lS 



The 5 to 10 grams of' plant parts selected tor 

analysis vere ground in a Wiley Mill to pass tbroagh a 20 vire 

mesh or vere palverized in a J:dgh speed f'ood blender tor 2 

minutes. The Wiley Mill was bra.sbed and blOWl'l clean wi th a 

compressed air jet between samples. The blender was brllBhed in 

soapy ranni.Dg tap water, rinsed, and dried with a clean cotton 

cloth between samples. The pawdered plant material was placed 

ill a code marked t lb. kratt paper bag a.ntil analysis. 

Metal determinations - The plant samples were 

analyzed f'or the aetals copper, zinc, lead and nickel. The 

aœlytical methode u.sed were adaptations of' those llBed f'or 

copper, zinc and lead by Bloom and Crove (1953) and tbat llSed 

tor total nickel by Bloom (1956). 

,Yhing of' plant material - The pawdered plant material 

was prepared f'or analysis by ashing in the f'ollowing manner: 

The plant materiel was placed in veighed rose D..Dglazed cru.cibles 

(Coors 1 320) #2 - 30 ml., and the whole re-weigbed • .All weights 

were to tenths of' a milligra:m. The cru.cibles wi th covers tipped 

vere placed 12 at a tille in the :tarnace at 300° Centigrade Td th 

the door partly open. The f'u.rnaee door was closed and the temperatu.re 

inereased to 550° - 600° Centigrade atter two hou.rs. The covers 

vere removed and the materiel stirred vith a platinwa rod at the 

end of' three hou.rs. The material was stirred avery two bou.rs 

u.ntil no black ma terial remained, then the samples vere removed, 
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veighed, returned to the aven and re-heated antil a constant 

weight vas obtained. The process usll8ll.y took 8 - l2 hours. 

Atter final cooli!lg ot the samples the methode ot Blooa a.r.d 

Crowe (1953) and Blooa (1956) wre applied. 0.1 gram of plant 

ash vas ased tor the copper, zinc and lead determinations. 

0.2 gram vas ased for the nickel determination. The smallest 

amoant of metal detectable vas 10 parts per million. Reprodnci­

bility for these tests is ill the order of plns or minas 30 percent 

(G1eeson, 1960). 

Calculatioss - The metal determinatiollS ylelded the 

metal contents of the plant sample$ in parts per million on the 

basis of the veight of ash nsed (ppm- ash). The percentage ash 

ot each plant sample vas knovn am asing this, the metal content 

in parts per million on the basis or the air-dried veight 

(ppm - dry wt.) ased vas ealcnlated. 

The copperazinc ratio vas determined by dividing the 

zinc content of a sample into its copper content. 

The Blackf Bay Bog analytical samples vere anal7zed 

by the Geochemical Laboratoey ot the McGill University Geologr 

Department. The percentage ash vas not record.ed and thus the 

metal contents are e:xpressed only in ppm- dry vt. 

The Scott Lake Bog and Mattagami Lake Mines Property 

analytical samples vere anal.7zed by the anthor in the Geochemical 

Laboratorr of McGill Universit7 Geologr Department. The metal 

17 



contents are expressed iJl ppm - dry wt. &Dl ppm - ash. 

Meth9ds ot fresenting ApalYtical Data - The metal 

contents or the analyzed plant samples vere listed on vork sheets 

according to plant species, plant organ, grid position, and 

collecting area. 

The metal contents or each species vere plotted on 

plant association maps or the collecting area. They vere also 

plotted on blank area maps and contoured at appropriate intervals. 

Profile graphs vere constructed showing the content 

or the same metal in each species at the same collecting point. 

Bar graphs or bistograms vere made shoving the · 

trequency ot metal content intervals in eacb species in eaeh 

are a. 

The metal contents or any one species in any one area 

vere averaged. Tables vere compiled tor each metal shoving the 

species, the plant organ, the number ot samples, the range in 

metal contents, the mode, the mean, and the maximum percentage 

Y&riation above the average value. 



PART III. FIELD ARE.AS 

NUMBER 1 - BLACKY BAY BOO 

Location - Blacky Bay is on the south shore or Kakagi 

{Crow) Lake, 70 miles southeast of Kenora, Ontario, and 6 miles 

east of Lake of the Woods. The bog lies at the east end of the 

bay at latitude 49°10' N., and longitude 9.3°49' w. (see figure 1). 

Topographl - Kakagi Lake lies at an altitude of 

1070 reet. The topography or the area is rolling and the bog 

is bordered on the north and south by rocky bills rising 

100 reet above the bog {Plate 1). Most of the lake basins of the 

area are the result of glacial gouging. 

General geologr - The geology of the general area was 

recorded by Burwash {195.3). The detailed geology or the Blacky 

Bay area was recorded by G. Pajari and c. Gleeson (see Gleeson, 

1960). Gleeson reports that the bog lies on a bedrock of 

diorite and interbedded tutf, greywacke and slate. 

Gleeson also reports on the surficial deposits of the 

area. The area was part of glacial Lake Agassiz and sand and 

graval deposits are attributed to beaches and shallow bays of 

this lake. Overlying the coarse deposits are layera of silt and 

glacial clay. Peat has formed in shallow basins of Kakagi Lake 

and in many similar areas. The age of the most recent deposits 

{peat) is said to be 8020!100 years (Elson, 1957, p. 24; 

Gleeson, 1960). The Blacky Bay Bog was first e:mmined because 
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ot a geopb.ysical anomal.l.r over it. Later, the bog vas diamord 

drilled in tvo places v.l.thotlt tinding ore. Gleeson (1960) 

also obtained rock cores from beneath the bog. Gleeson to11nd no 

evidence of metallization under or near the bog and considered 

i t to be a normal type of bog wi tho11t slllphide mineralization. 

Inorganic depoaits - Gleeson (1960) reported that the 

peat deposit vas underlain by 1 - 5 teet ot bloish grey ela,, 

5 - 20 teet or watery grey clay, 5 - 20 reet ot compact grey 

clay, 1 - 5 teet ot compact red clar, and 6 - 30 reet of 

compact grey clay. Tbese clara vere above 5 - 20 reet or ail ty 

am sa.My tractions; vhich rested on a glacial till of coarse 

sand and boulders above the bedrock. 

Organic depositg - The organic deposits consisted of 

peat vhich had a maxiallll thickness of abo11t 28 teet and an 

average depth ot 15 teet. The peat of the deposit vas of tive 

types: (1) calcareoas 17ttja (marly), (2) gyttja, (3) tibroas 

carex (sedge) peat, (4) fibroas sphagDUJI (moss) peat, aM 

(5) woody peat. Types l and 2 vere deep, underlying peats. 

Types 3, 4 and 5 occ11rred near the s11rtace. Type 3 occ11rred near 

the lake and stream, type 4 mostl.r east of L 800 B (see 

tignre 3) and type 5 along the eastern margina ot the bog 

(Gleeson, 1960). The average pH ot the peats ot Blacky Bar 

Bog vas very close to 6 vi thin a narrow range (Gleeson, p. 64, 

1960). 
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Surface description and drainage - The bog measared 

approximately 3,000 reet long and 1,000 feet wide. The northern 

edge of the bog vas bordered by gently sloping glacial till 

wbicb vas covered by a.plaad forest. The sontbern edge of the 

bog vas bordered by a steep rock cliff on whicb a broken 

coniferons forest occnrred,(see figure 3). 

'l'be bog snrface aloped very gently towards the lake. 

The bog was drained by a stream wbicb entered the east end, 

flowed along the north side for one-halt ita lengtb, tben 

flowed tbrongb the centre of the bog to the lake. 'l'be bog 

was relatively dry except for the entire nortbern margin, and 

the central portion about the stream and the lake. 

BUMBER 2 - SCOTT L.A.KE BOO 

Location - Scott Leke and the bog just east of it 

are located 42 miles north northeast of Amos, Qaebec, in the 

sonthwest corner of Soissons township, at longitade 770S7'W., 

latitade 490!l'N.(tignre 2). 

!;!!neral pologr - Gleeson (196o) reports that po­

phJs1cal resulta enggest the presence of a band of basic rocks 

striking abo11t northwest, and tbat the bcg is underlain by an 

nltrabasic plng. The depth of overburden is probably over lOO feet. 

The Scott Leke Bog vas ex:amined because of the geophysical 

anomally occurring over it. Gleeson found no evidence of 

aineralization in the peats of the bog and considered 1t to be 
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a normal type or bog without aulpbide mineralization. 

Organic and 1Dorcanic de2osit1 - The dominant type 

or peat was the aedge (Care;) t1Pe. Ifear the sarrace i t vas 

intel"JJixed wi th sphagnum (moss) peat. The se organic layera 

varied from 5 to 10 :reet thick and were aaderlain by a bla.e­

grey clay. The top three teet ot peat vere acid (pH 3.3 - 4) 

while the peat jl1St above the clay vas lesa acid (pH 4-2 - 4.9). 

The aDierl.ring clays were still less acid (pH 4. 7 - 6.1) 

(Gleeson, 1960). 

Sarface description and drainage - The bog was about 

J.t miles loag and t ot a mile vide. It :resalted from the 

partial filliag of a sballow lake basin. A nall pom remained 

in the southwest part ot the bog al:d this poDd was drained b7 

a stream tlowing to the northeast (see figu.re 4). Most ot the 

bog vas very poorl.r drained. 

NOMBEB. 3 - MATT4G.AMI L&Kf: MIJ!BS 

Location - 'l'his mining propert7 is located 6 miles 

south of Mattagami Lake and 2 miles east ot Watson Lake, 

Qu.ebec, It is about 80 miles northeast of .Aaoe and is at 

latitllde 49°431 B., &Dd longitade 770431 w., (aee tigare 2). 

Relief and drainage - The geology and relief of the 

area are described by Longley (1943) and Belal:d (1953) in 

reports pttblished by the Qu.ebec Department of Mines. The whole 

area is of very low relief. The central part or the sample 
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are& vas low, tlat and somewb.at swamp7, while the eastern and 

western parts vere slightly higher and cirier. The area vu 

drained troa aonth to north b7 two atreaas. .l. wry ahallov 

strea:a drained the central portion and a deeply inciaed 

(20 to 30 :teet) stream drained the wstern portion ot the 

aample area. The stre8DIS vent north and east and e'tentnall7 

into the Bell Riwr.(see figure 5). 

Geologr and mineralisation - Gleeaon (1960) deacribea 

the geologr &rd mineralisation. The general area ia anderlain 

b7 al tered volcanic rocks vhich are made up ot ac id and basic 

tlows interbedded w1 th prroclastic rocks. The ore bodies are 

shovn in figure 5. Since the time ot tieldwork, No. 1 ore bod7 

has been outlined another 1,000 :teet to the northwst. No. 2 

ore body, 800 teet to the southeast vas not known at the time. 

The ore contains approxiaately 13 percent sine and sma1l &lllounta 

of copper, gold, and silver. No lesa than 20 million tons ot 

ore are present. 

Soils and :eft - The re vas no peat deposi t on this 

propert7, even though Sphagnwa aoss in various stages ot decoa­

position varied troa 6 to 24 inches in thickneaa. Gleeaon (1960) 

sampled the soUs ot the area. .l.n .&o (hi.UIU1S or decom.posed aoss) 

horizon resta on the B horizon (brown ela,) and only occasionallJ 

doea a thin 1eached (12) layer occur • .& thin hwaW!I layer eccura 

in the old burn area to the south. 
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'l'he aTerage pH of the hwnllB vas 4.2; that of the 

brovn clay vas 5.1; and that of the grey clay vas 7.4. 

'l'he clays nried in thickness from 20 to 100 teet. 

'l'bey vere normally coarser and wetter at depth and they were 

usually underlain by a layer of boulder till. 
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CBAP'l'SR In 

PLlllr ASSOOIATIOiiS OF THE SAMPŒ .ARIAS 

PA.lrr I. BLACK! BAY BOO VIGETATIO.I 

I.tltrodnction - The major part or Blaclq Bay Bog vas 

covered in a coniferons forest. A decidnous forest occnrred in the 

northeast corner, and an open or shrub-covered area bordered the 

stream and the lake (Plate I}. 

The bog vas bordered on three aides by a variable 

upland forest in vhich Balsam-Fir {Abiet baleamea (L.) Mill.), 

Aspens (Pgpal.us spp.), Paper-Birch (Be tula papn;.tera Marah.), 

Black Spruce (Picea mariana (Mill.) BSP.) aJd White Cedar (Thllia 

occidentalia L.) vere important trees. A large namber of aplaJd 

ahrubs and herba vere alao characteriatic of this forest. 

Marginal forest association - A transition zone 

25 to 75 meters vide occnrred at the bog margin as the apland 

forest gave vay to the bog forest in vhich Black Spruce vas the 

dominant, (see figure 3). 

This marginal forest often appeared to be a White 

Cedar svamp. It vas in a poorly drained area of one foot high 

ha.mmocks betveen vet depressions or pools of va ter (Plate IIA). 

Balsam-Fir, Black Spruce, and White Cedar vere al ways present. 

Their average deDéi"ties vere 20, 16, and 12 trees per 1~, 
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PLATE I 

View of Blacky Bay B og from hill to the north. 

Note open bog along lake at right, Black Sprace 

forest in centre of bog and Black Ash forest 

(light band) OD left. 
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TABrE I 

BLACKY BAY - MARGINAL FOREST ASSOOIATION SPJX::IES LIST 

&: • 
0 
0 
roof 

·- - a:..,-. ~ 
g~ Q) g" Pc 

"" ~ID Cd Cd ~-tf ~· ]= o-2 .... Q) 

'~ Il Q) :lb 
Species list ~~ Oed 1-tP.. .!-o- r:-.-

Abies balsamea 4 2 100 20 
Picea mariana 3 2 100 16 
Thuja occidentalis 3 2 100 12 
Populus balsamifera 2 1 44 
P. tremuloides 1 1 22 

Frax:lnus niera 1 1 22 
Betala papyrifera 1 1 22 
Larix larieina 1 1 11 0.5 
Acer spieatma 1 1 11 
linus rugosa 

var. americana 2 1 66 

Amelanchier ? alnifolia 1 1 11 
Chamaedaphne calyculata 

var. 1atifolia 2 1 22 
Cornus sto1onifera 1 1 33 
CorylllB americana 1 1 44 
Juniperus communie 

var. depressa 1 1 11 
Kalmia polifolia 1 1 11 

Ledum groenlandicum 4 2 71 
Lonieera eanadensis 2 1 44 
L. hirsuta 1 1 11 
Myrica Gale 2 1 11 
Rhamnus alnifolia 1 1 22 
Ribes triste 1 1 22 

Rosa sp. 1 1 ll 
Salix sp. 1 1 ll 
Taxlls canadensis 3 1 11 
Vaccinium angustifoliua 1 1 33 
V. myrt111oides 1 1 33 
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TABlE I - OOM'INUED 

Species list A c F 

A.etaea rubra 1 1 ll 
Anemone sp. 1 1 11 
Aqui1eg1a canadensis 1 1 11 
Aster m.acrophfllus 1 1 11 
Aster sp. 1 1 ll 

Botrychiaa ~rcinianam 1 1 ll 
Cardamine pensylvanica 1 1 11 
Carex disperma 2 1 44 
Carex gnocrates 1 1 ll 
c. 1eptalea 5 2 ll 

c. sp. 1 1 11 
o .. sp. 2 2 ll 
c. sp. 1 1 11 
c. sp. 4 1 ll 
c. sp. 1 2 ll 
c. sp. 1 1 u 

c. sp. 3 1 u 
c. spp. 1 1 ll 
Cinna latif'olia 1 1 11 
Circaea sp. 1 1 11 
Olintonia borealis 1 1 22 
Coptis groenlandica 3 2 66 

0 ornus eana.densis 2 1 66 
Dryopterie sp. 1 1 11 
Equisetwa ar.ense 1 1 11 
B. litorale 5 4 11 

E. sy1vaU.etœ 2 1 ll 
E. BP• 1 1 ll 
Fragaria virgia1aDa 2 1 22 
Galiwa trit1orwa 

var. asprellif'orme 2 1 33 
Gaultheria hil!lpidula 2 1 ss 
Geraniaa Bicknellii 1 1 22 
G1yceria striata 1 1 11 
Goodyera repens 

var. ophiodes 1 1 ll 
Ralenia det1exa 1 1 11 
La:tb.yru palustrie 1 1 22 



reapectively. Fir vas u.sll8.1ly the dominant tree aloDg the north 

sida of the bog and Black Spruce vas the dominant along the south 

side. The maxJmam height of the Fir ranged from 25 to 50 f'eet, 

that of the Spru.ce from 40 to 60 f'eet_, and tbat of the Oedar f'rom 

30 to 40 f'eet. The tree ea.nopy varied from 50 to 75 percent 

closed. All size classes of' eacb tree species vere noted in 

most samples. Ill Table l som.e apland tree species will be noted 

from samples on or very near the u.pland. 

The shru.bs varied i:n abu.r.dance from very eparse wder 

a closed canopy to very namerows W'lder openi~~gs. Speckled 

J.lder 41nss rgosa (D.altoi) SpreDg. var. americana (Regel) Fern.) 

vas the only taU shru.b in the zone am i t vas sparse in average 

abu.ndance. Labrador-tea (Ledaa groenlandicaa Oader) was the most 

important shru.b wi tb a f'requ.ency of' 77 percen'\ a.nd an awrage 

abwdance of' nllllerou. This shra.b thu.s f'ormed the oharacteristie 

shru.b association. 

Herbs varied from very sparse to nUlllerol18 iD abwdance. 

Most samples bad a scattered laTer of herba vith occasiODal 

colonies of sedge or grasses wder openi.ngs iD the tree canopy • 
. 

The most frequent herbs wre the Sedges (Oarex app.) ta.ke:n as 

a group. Berl in f'reqa.e11cy vere Goldthread (Coptis g:roenlandica 

(Oeder} Fern.), Miterwort (Mitella nada L.), Bu.nchberrr (cornus 

cyadensis L.) , False Solomon' s-seal (Smilacina 'trifolia (L) Desf'.), 

Rock-Cruberry (Vg.ccisiaa Yitu-Idya L. var. ming Lod.d.), 

30 



.34 

TABlE I - CON'!'INŒJ) 

Species liat A c F 

Lirmaea borealia 
var. amerieana 4 1 22 

Listera cordata 1 1 11 
Maianthemum eanadense 2 1 44 
Mitella nada 3 1 66 
Moneses uniflora 2 1 .3.3 

Pyro1a sectmd.a 2 1 44 
Ru.bns pabescens 2 1 44 
Schizaehne purparascens 3 2 ll 
Smilacina tritolla 2 1 55 
Solidage sp. 1 1 11 

Streptopu.s roseu.s 
var. 1cmgipes 1 1 11 

Trientalis borealia 1 1 44 
VacciJlilDI. macrocarpon 1 1 44 
V. Vi ta.a-Idaea 

var. Jlinu.s 2 1 55 
Viola conspersa 1 1 ll 

v. pa11ens 4 1 ll 
v. sp. 4 1 11 
v. sp. 1 1 11 
AulacCIILIÙ.ua palastre 2 1 66 
Braehytheci• sp. 2 1 66 

Calliergon cordif'oliaa 2 2 11 
c. cipntea 3 1 22 
Cal.Jpogeia aeylanii 2 1 11 
Caapylillll cb.rfsopbJlla. 5 1 22 
c. sp. 2 1 33 

Clillaciaa dendroides 3 1 11 
DieranlDI. drammondii 2 1 55 
D. tlagellare 1 1 11 
D. rngoalDl 2 1 44 
D. scoparia 3 1 11 

Barhfnchillll plllchelllDl 2 1 .33 
Geocalrx p-aveolel18 1 1 11 
HylocCIIiWD sp1endens 3 2 66 
LeptobryWD p1'J,"ef'orae 1 1 ll 
Mniua atf'ine .3 1 33 
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TA'BŒ I- COI'l'nrnED 

Species liat A c ., 
H. pseadopanctatua 2 1 11 
M. punctatua 1 1 11 
M. BP• 3 1 22 
M. spinuloslDil 3 1. 11 
P1earoziaa schreberi 5 3 lOO 

PoJ.7trieha j wd.perina 1 1 11 
Po1ytrieha j wd.perintm 

var. alpestre 1 1 33 
Ptilium erista-castrensis 1 l 11 
Rhytidiade1phu triquetrus 3 2 44 
Sphacnu. capillaceiDI 4 2 44 

S. aqellanieam. 2 l 44 
s. robusta 5 4 11 
s. warnstortianllll ; 3 22 
S. wa.lf'iana 1 1 11 
'l'etraphis pe11uoida 1 l 11 

ThUidia delieatul• 4 1 33 
'l'hUidiam reeognitaa 3 l 22 



and Creeping Snowber17 (Gat.ù.theria hiapidt.ù.a (L.) Bigel.). 

The mosses covered from 90 to 98 percent of the 

f'oreat f'loor in deue lUta. Plea:roziiDI IJChrebefi (Brid.} Mitt. 

was alwaya present and verr nameroaa. The SphagniDI (Sphuna. spp.) 

mossea although not alwars present vere namerous and sometimes 

deminant. Other moases auch as Brlooomiam splendeg (Hedv.) 

Schw., Braçlwtheciœa spp., and Diqranam drwmaondii C .M. vere 

of'ten present. Mosses of the genera Oalliergon and Camprliœa 

vere often in the pools of' the forest f'loor. 

Spruce - Cedar forest association - This association 

occurred on the poorly drained edge of the peat bog (see 

figure 3). The mossy hwnmocks of' the forest floor vere 11p to 

tvo f'eet high vi th pools of va ter or vet depressions between 

them. 

The stand was dominated by Black Sprace in associa­

tion vith White Cedar (see Table II). The average density of 

the Sprace vas 39 trees per lOOm?, and that of the Cedar vas 

8 trees per lOO.? Spruce of all sizes vas alvays present. Large 

trees of Cedar vere soJI8times eparse. Vegetative reproduction by 

the Cedar occurred in one-half of' the samples. The marhutlm height 

or the Spraoe ranged from 35 to 50 reet and that of the Cedar 

f'rOJB 25 to 30 feet. The tree canopy vas broken ranging f'rœ 

50 to 75 percent closed. Balsam-Fir seedlings and trees of 

insignifioant aize oocarred vith a freqaency of 50 percent. 
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TABD: n 

BLACKY BAY - SPRUCE - CEDAR FORES'l' ASSOCIATION' SPECIES LIST 

-N~ 
r"i 

J.t ·- - ~ .: s• J.tt .. ~ S.:~ 

1~ •• ...... 
tE crf Ife 

Species list ~~ o- t~ &~ 

Picea mariana 4 'J 100 'J9 
Thttja occidentalis 2 2 lOO 8 
Abies balsaœa 1 1 50 'J 

Alnus rqosa 
var. ame ricana. 1 1 100 

Chamaedaphne calfcl1l.ata 
var. la tifolia 'J 1 50 

Corrl.u uaerieana 1 1 50 
Ledllll pooen.la.ndiea 4 'J 100 
Mrrica Gale 2 1 25 

Vacciniam ancastitoliam 1 1 50 
V. 117rtillo1des 1 1 50 
Calamagrostis canadensis 1 1 50 
Carex disperma 1 1 2S 
Carex sp. 1 1 25 

c. sp. l 1 25 
Cornu canadensis 2 l 75 
Drosera rotUDàifolia 1 l 25 
Gaa.l theria hispida.la 2 1 100 
Linnaea borealis 

Yar. americana 2 1 so 
Listera cordata 1 1 25 
MaianthemWB canedense 1 1 25 
Mi tella nu.da 2 1 25 
Moneses tUlitlora 1 1 25 
Prrola aecanda 1 1 75 
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TABI.E II - CONTINOID 

Species list .&. c r 

Smilacine tritolia 1 1 lOO 
Trientalis borealis 1 1 25 
Vaccinia macrocarpon 2 1 50 
V. Vi tus-Idaea 

var. aintts 2 1 lOO 
Anlacomnia palllStre 2 1 50 

Brachytheciua sp. 2 1 50 
Oalliercon cicanteaa 2 1 25 
Campylium chrysophylla:a 5 1 25 
Campyllua sp. 1 1 25 
Dieranœa drammondii .3 1 75 

D. ra&osaa 2 1 75 
H7locoad.tœ splendens .3 1 .50 
Hypna pratense 1 1 25 
Mnillll atfiae 2 1 25 
M. pi1Dctataa 5 1 25 

M. pseadopWlCtataa 1 1 25 
Plenroziua schreberi 4 2 lOO 
Poqtrioha jllniperinum 

var. alpestre 1 1 50 
SphagJllDil eapillacetml 5 4 75 

s. eapillacea 
var. tenella 5 .3 25 

S. fllSCUil 1 1 25 
s. magellanicrœ 1 1 2.5 
s. qttinqnetariam 5 1 2.5 
S. robusta 4 .3 75 

s. teneraa .3 1 25 
s. warnstortianaa 4 1 25 



Labrador-tea dominated the shrub layer in this 

association vith the Alder e~r present in scattered clamps 

(Plate II B). The shrub layer was wrr dense nnder an opening 

in the tree canopy b11t was very eparse or absent u.nder a 

closed canopy. 

The moss mat covered 95 to 99 percent of the 

forest noor. Sphagnœ spp., vith a Cover Val11e of 4 or 5, 

dominated the mosses. Pleuroziœa scherberi, and the genus 

Dicranœa was always present. The genera Calliergon and 

Campxliaa occ11rred in pools of water or verr wet depressions. 

Spruce forest association - This was the driest 

and best-drained associa ti on on the bog wi tb dry hWDmocks, am 

depressions that were usually no more than damp (see figure .3). 

The relief of the bog surface was no more than two reet am the 

hwmnocks varied in area frOJI 1 to .3 .~ The dominant tree was 

Black Spruce (see Table III) whose density varied from .3.3 to 

105 trees par 100 mf Black Spr11ee of a1l ages were present. 

Occasionally vegetative reprodlletion from moss eovered lover 

branches was noted. The tree canopy varied f'rom open and park-

like (20% eover) to 90 percent c1osed. Most Black Sprllee were 

less than 8 inches in D.B.H, wbile maximam heights ranged 

from .35 to 55 feet. One tree cllt for sampling measored 7.5 
had 

inches in diameter at the butt, was 46 reet tal.l, &Dl 25o!5 

annual riqs. 

.39 
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T.ABŒ III 

BLACKY BAY - SPRUCE FŒŒST .&SSOOIATIOif SPD::IES LIST -N 
• • 

0 

~ 

81' 
k ·- - • OG> :, b-:-i:t 

1k 
kf ~! ll: 

~! !! ~~ 
s::lk 

Species list o- !~ 

Pfcea mariana 5 4 100 55 
J.bies balsaaea 1 1 25 2 
Thaja occidentalis 2 2 lJ 10 

Leda:a aroenl.andicma 4 2 100 
Oha:aaedaphne ealyea.lata 

var. la ti.f'olia 3 1 100 
M}'riea Gale 3 1 100 
Alnas ragosa 

"ftLr. ame ricana 2 2 25 
Betala pa:aila 

var. glandlll.itera 1 1 50 

Kal.Jda polif'olia 1 1 25 
Oory1u azerieana 1 1 1.3 
Sali:z: discolor 1 1 1.3 
Vaeeinia:a angustif'olia:a 2 1 1.3 

Oalamagrostis eanadensis 1 1 25 
Carex disperma 1 1 1.3 
Carex sp. 1 1 1.3 
o. sp. 3 2 1.3 
o. sp. 1 1 1.3 

Olintonia borealis 1 1 13 
Cornu e8Jlade.nsis 4 2 lJ 
Gallltheria hispidllla 2 1 75 
G!Jceria striata 

var. stricta 1 1 50 
Graminae 1 1 l3 



T.ABŒ In - CONTIND.!D 

Species list c :r 

.tinnaea borealis 
var. amerieana 2 1 25 

Listera cordata 1 1 25 
MaiantheJIIlll canadense 1 1 13 
Pyrola seell!lda 1 1 25 
Sarracenia parpurea 1 1 lJ 

SJdlacina tritolia 1 1 75 
Spiranthes sp. 1 1 25 
Vaccinia macrocarpoD 1 1 100 
V. Vi 1ius-Idaea 

var. wus 2 1 100 

J.alaeomniiDl palustre 1 1 25 
Brachytheciœa sp. 1 1 25 
CalliercoD gicanteaa 1 1 lJ 
Dier&Daa drummondii 4 2 75 
D. ra.cosaa 3 1 63 

Drepanocladus nncinatas 1 1 lJ 
Mr.dwa atfiœ 1 1 lJ 
M. pseadopectata 1 1 lJ 
Plearoziam schreberi 5 4 100 
Po1ytrichm j IUliperiDna 

var. alpestre 1 1 25 

Ptiliua ciliare 1 1 lJ 
Sphagnum eapillacea 4 1 88 
S. oapillaeeœa 

var. tenellwn 5 2 38 
S. f'uscœa 5 2 25 
s. magellaniea. 2 2 63 

s. reclll"'t'ttlll 4 1 38 
s. robusta 5 3 50 
S. teœra 3 1 lJ 



Shrubs, which vere ve:rr eparse or absent under a 

closed canopy, vere numerous aader scattered openlngs in the 

tree canopy (Plate III Â & B). They formed a dense ~er two 

feet high onder open, park-like conditions. The mixed shrub 

associations vere dominated by Labrador-te& vith Leather-leaf 

(Chamaedaphne calrclllata (L.) Moench~ var. latifolia (Ait.) 

Fern.) and Sweet Gale ~Yrica Gale L.) always present in 

varying proportions. 

Herbe were very eparse in this association, the 

groa.nd often being shaded by a closed canopy of trees or shrubs. 

However, herbe auch as large Cranber:rr (Vaccinlum macrocarpon Ait.), 

Rock-Cranberey, Creeping Snovber:rr and False Solomon' s-seal 

vere nearly alvays present. Grass-Sedge expanses formed by 

Carex spp. and Blne-j oint (Calamagrostie canadensis (Micbx.) 

Nutt.) or Fovl-meadov Grass (Glrceria atriata (Lam.) Hitchc., 

var. strict& (Scribn.) Fern.) did occur on Sphagnam app. in some 

forest openlngs. 

Messes formed a mat covering 90 to 100 percent of 

the bog surface. Hummocks vere covered in a mat or Pleurozig 

§cbJ:eberi (Brid.) Mitt. or §phagnum spp. The latter of'ten f'ormed 

a mat in the moist depressions as vell. Other mosses occurred 

but vere of much lees importance than those named. 

Spruce - Larch forest association - This lpruce -

Larch association oocurred in a narrow band adjoining the more 



PLATE III 

B1acky Bay·Bog 

A. Spruce forest association near L 1600 E, 900 s. 
Note moss mat with rew herbs or shrubs under the 

· near1y c1osed ctmopy. 

B. Spruce forest association near L 1600 E, 800 s. 
Note the dense growth of Labrador-tea under an 

open canopy. 





open central portion of the bog (see figure 3). The bog surface 

Wlder this association vas characterized by mossy hmamocks two 

reet higb wJ. th wet depressions or pools of va ter between the 

hWimocks. 

The dominant tree was Black Spruce wJ. tb an average 

density of 41 trees per 100 .~ (see Table IV) and a maxl.mam 

heigbt of 30 to 40 feet. Black Spruce of all aize classes were 

usually nwaerous. The ma:ximua D.B.B. of mature trees vas lesa 

than six incbes. The trees were widely spaced forming an open 

type of canopy. American Larcb (Larix laricina (DaRoi) K. Koch) 

occurred wJ. th the Black Spruce wi tb an average densi ty of six 

trees per 100 mf The Lareh wre small in stature baving maxl.mllll 

heights of 20 to 30 feet and a JB&Xim.ua D.B.H. of 4 inches. 

Dead Lareh trees were noted in each aample and on the open bog 

ali Larch trees were dead. A..n e:xam.ination of living trees of 

Larcb and Spruee revealed a smaller annaal increment aince 

about 1940. Larcb in the seedling and insigniticant aize classes 

were rare in occurrence. 

The open type of tree canopy atd a dense sbrub 

layer occnrred together (Plate IV A & B). Speckled Jlder, a 

shrub to 10 feet higb, occurred in a low sbrub blanket formed 

aainly b7 Labrador-tea. The Labrador-tea was in association 

wJ.th Leather-leat, Sveet Gale, and Juneberry (Amelanchier ? 

alnitolia Na.tt.). 
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PLATE IV . 

Blacky Bay B og 

A. Spruce - t,rch forest association near L 800 E, 

800 s. Note the dense shrub layer of Speckled 

Alder and Labrador-tea. 

B. Sprucé - Larch forest association near L 800 E, 

500 s. Note dense shrub layer dominated by 

Labrador-tea. 
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TABIB IV 

BLACKY BAY - SPRUCE - LARCH FOREST ASSOOUTIOlf SPECIES LIST 

-C'\h 

~ ,.. 
3- - ~ 

fi) 

,.t ~ ii& as:= )'co :JG> 
'§~ o-J! 'I"'G.l 

sE <D (1) :!~ 
Species list ,Qeù sf:~ (1)-1'" 

cc- o- ~-
Picea mariana 4 4 100 41 
Larix larieina 1 1 lOO 6 
Thaja occidentalis 1 1 20 1 

Alnus r11gosa 
var. americana 4 2 so 

Aaelanchier ? alnito1ia 1 1 80 
Androaeda !laucoph.Jlla 1 1 20 
Betula pmaila 

60 var. glanâulifera 2 1 
Chamaedaphne calyeulata 

var. latifolia 2 1 lOO 

Cornus sto1onifera 2 1 20 
Cory1us amerieana 1 1 20 
Juniperus commnnis 

var. depressa 1 1 20 
Led Wll P"oenlandie llll 5 4 100 
Lonicera canadensis 1 1 20 

M;yriea Gale 2 1 80 
Rhaa3ns alnifolia 1 1 20 
Ribes triste 1 1 40 
Rosa acienlaris 1 1 20 
Rubns Idaeus 1 1 40 

Salix bebbiana 1 1 20 
s. candida 1 1 20 
S. disco1or 1 1 40 s. sp. 1 1 20 
Vacciniwa angustifoliwa 2 1 20 
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TJ.BIE IV - CONTilftŒD 

Speeies list A c F 

V. myrtilloides 2 l 20 
Aster sp. l l 20 
Athyriwa Fi~temina 

nr. Michaaxli l l 20 
Calamagrostis cansdensis l l 40 

Carex disperma l l 60 
c. grnocrates l l 20 
c. sp. l l 20 
c. sp. l l 20 
c. sp. l l 20 

c. sp. 3 2 20 
c. sp. l l 20 
o. ep. 5 4 20 
c. sp. 4 2 20 
c. sp. l l 20 

Circaea sp. l l 20 
Coptis groenla.nàica 4 2 20 
Corallorhiza tritida 

ftr. verna l l 20 
Cornue canadenais 4 2 20 
Drosera rotWldifolia l l 20 

Epilobiwa angu.stitoliwa l l 20 
Eqttisetwa arvense 2 l 20 
Fragaria virginiana l 1 20 
Gallwa sp. 1 1 20 
Gallltheria hispidllla 2 1 20 

G1yceria striata 
var. stricta 1 1 20 

Lycopns Wlifioru.s 2 1 20 
Maianthemnm eanadense 1 1 20 
Mi tella nttda 3 1 40 
Potentilla palu.stris 1 1 20 

Pyrola rotandifolia 3 1 40 
P. seeWida 2 1 40 
Ru.bu.s pu.bescens 3 2 20 
R. Idaeu.s 1 1 20 
Smi1acina trifolia 1 1 80 



TABlE IV - CONTINUED 

Species list A. c F 

~~ientalis borealia 1 1 40 
Vaccinillll aacrocarpon 1 1 60 
V. Vi tas-Idaea 

var. Jdnu.s 2 1 80 
Viola sp. 1 1 lOO 

Au.lacoaniu.m palastre 2 1 80 
Blepharoatoma trichophyllu.m 1 1 20 
Brachytheciu.m ap. 3 1 100 
Bryam paeudotriqu.etraa 1 1 20 
Cam.pflillll chrysophyllLml 1 1 40 

c. hispidu.laa 3 1 20 
Clillaciaa dendroides 1 1 40 
Dicranaa d.rammo.ldll 1 1 60 
D. ru.goaaa 2 1 40 
Fissidena osmu.Ddoides 1 1 20 

Hr1ocomi1Dl splendena 2 1 40 
HypniDl pallescens 1 1 20 
Mniwa affine 1 1 20 
M. pseudopWlCtatu.a 1 1 20 

.Plagiotheciu.m denticu.latu.a 1 1 20 
Pleu.roziam schreberi 4 2 80 
Po1rtrichWD j u.niperinu.:a 

var. alpestre 1 1 40 
Ptilium crista-castrensis 1 1 20 
Rhytidiadelphus triquetrus 1 1 20 

Sphagnu.m capi11aceiDI 5 2 40 
S. capillaceaa 

var. tenellwa 3 2 60 
s. f'usàa 1 1 20 
s. aagel1anicwa 3 2 40 
s. recllrV111D 3 3 40 

S. robnstaa 5 3 20 
s. varnstorf'ianllll 1 1 20 
Thuidiam recognitwa 2 1 40 
Tomenthypnum ni tens 1 1 20 



Herbe wre ge.nerally aparse in abllJldance and lov 

in cover onder the heavy shrnb ble.nket. Violets (Viola app.), 

Roek-Cranberry, and False Solomon's-seal vere otten present. 

Sedges (Carex app.) wre sometimes nt111erous (Plate V A), 

espeeially .near the Sedge-covered, open, central portion of the 

bog. 

The moss cover was troa 95 to 100 percent complete. 

Sphagnrœ spp. vere the domil'lB.nt mosses, althou.gh Pleprozi1111 

sch.rebe;:i did torm mats on the dryer sites, and Brachrthecium 

sp. and AulacOJIIJliwa pal!l8tre liJiere uual.J.r present. 

4sh forest association - This association along the 

.northeast corner ot the peat bog (see fignre 3) vas very wet 

wi th nWilerous hllJDJiloeks one toot high and some three te et high. 

The pools or wet areas betwen hWIImocks occçied 40 to 70 percent 

of the forest floor. 

This stand vas dominated by Black Aeh (Fraxing 

nigra Marah.) ( see Table V). Associa ted vi th i t wre Balsam-

Fir, White Cedar, and Black Spra.ce. The densities of these tonr 

apecies were .35, 24, 8, and 2 trees per 100 m?, respeetively. 

Ash and Fir vere present in all size classes in all samples, 

bowever the nrœber of large J'ir trees was small, most of the 

Fir being in the insigniticant aize class. Ash of insigniticant 

aize did occa.r locally in dense stands at the rate ot 8 per m~ 

This nnmber vas not included in the J.sh tree density tignre given 
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· PLATE V 

Blaeky 'Bq Bog 

A. Spruce - Lareh forest association near L 800 E, 

500 S. Note the Sedge httmmoek in the foregronnd 

with Labrador-tea and Leather-leaf at the sides. 

B. Ash forest association near 2300 E on the baseline. 

No,te the J1J8J11 young trees, the open eanopy and the 

domination of the forest floor by grasses and 

sedges. 





above. The Cedar in this stand vere mostl.J large trees1 b11t 

seedlings vere cammon. The Spr11ce vere nearly aU large trees. 

The tree canopr vas abo11t 70 percent cloaed but the .t.ah alloved 

a large amollDt of light to reacb the forest fioor. 

Sbrubs u.rx!er the J.sh association wre verr eparse 

to eparse in abu.rx!ance alld alvara lees than 5 percent in cover. 

MollDtain - Maple (J.cer spicatllDl Lam.) 1 Speckled J.lder alld Fl.J­

Honersuckle (Lonicera canadensis Bartr.) vere present in all 

samples. 

Herbe wre ver,. abu.rx!ant and dominated br grasses 

and sedges vhich gave the forest floor i ts characteristic 

appearance (Plates V B &: VI .A). The Sedges (Carex app.) 

as a g:ro11p vere allftl1S present and had an average Cover Val11e 

ot 4. Carex leRtalea Wahlenb., was one of the cammonest species • 

.&mong the Grasses gllceria app. wre locally aba.Dilant. Goldthread, 

Dwa.rf' Raapberry (Rubus pub!gcens .Raf.) and Marsh-Marigold 

(Caltha palus trie L.) vere al ways present. 

The moss cover llllder this dense herb layer ranged 

from 95 percent cover to scattered moss planta girtllg 50 percent 

oover. CliaaciWil delldroides (Hedv.) Veb. &: Mobr, alld 

RhYtidieèelphy triguetry {Bedw.) Varnet., vere alvays present. 

Sphagnllll wvnstortianaa DllRiets, vas the only species of this 

genas foaDd in the l.sb association. 

Qpen bog associations - The open bog at Blackf Bay 
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PLATE VI 

Blacky Bay Bog 

A. Ash forest association near L 2400 E, lOO S. 

Nots the pools of vater, the Cedar and Fir 

trees and the domination of the sedges. 

~. Open bog associations frœ L .400 E. Nots the 

Swe~t Gale, J:.ather-leat, Swamp-Birch, and 

sedges i.n the forearqlmi. Cat-tails oecur in 

the middle and - band or Speckled AldlU" at 

the forest margin. 
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TABIE V 

BLACKY BAY - ASH FOREST ASSOO IATIOH SPECIES LIST 

t:i' 
• 

! 
~ 
... a- - ~ f) 

.c:ib e, ~ etc .t'co ., cd ... ~ ~· 1"' ..-II'D 

~! ~= 
0'~ ID 0) 

t! .C:J.t 
G>.P 

Species list o- Q-

Frax1nt18 ni~a 4 4 lOO 35 
Abies balsamea 4 1 lOO 24 
Thuja occidentalis 2 2 100 8 
Picea mariana 1 1 80 2 
Poplllu balsamea 3 1 20 

Acer spicatum 2 1 100 
Al11u rugosa 

var. ame ricana 2 1 lOO 
Cornus stoloDifera 2 1 40 
Corylus amerieana 1 1 20 
Ledllll ~oenlalldicum 2 1 20 

Lonicera cansdensis 2 1 lOO 
Rhamnaa alnifolia 1 1 60 
Taxua canadensis 2 1 20 
Vibarnu cassinoides 1 1 20 
V. tr11oba 1 1 20 

Aralia nadicanlls 1 1 40 
Aster sp. 1 1 20 
Cal~ostis canadensis 2 1 40 
Caltha palt18tris 1 1 100 
Carex disperma 4 3 60 

c. lep tale a 3 2 80 
c. sp. 3 1 20 
c. sp. 1 1 40 
c. sp. 2 1 40 
c. sp. 1 1 60 
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TABIE V- CONTINl.JED 

Species list A c :r 

Carex sp. 2 1 20 
c. ap. 3 1 40 
c. ep. 3 3 40 
c. sp. 1 1 20 
c. sp. 1 1 20 

Cinna latitolla 3 1 20 
Coptis croenlandica 3 1 100 
Cornus canadensis .3 1 60 
D17opteris disjlllleta 1 1 20 
D. sp. 2 1 20 

Eqnisetum ep. 2 1 20 
Fragaria drg.lniana 1 1 20 
GallWil tritlorwn ., 

var. aspre111torme 2 1 80 
Gaaltberia hispidula 1 1 20 
Glyeeria canadeneis 3 1 20 

G. striata 
var. stricta 5 .3 40 

Hydrocotyle amerieana 2 1 20 
Linnaea borealls 

var. ame ricana 1 1 20 
LJeopus llllitlorus l 1 80 
L,simachia tbyrsif1ora 1 1 20 

Maianthemllll eanadense 1 1 40 
Mi tella nuda 2 1 80 
Pyrola secunda 2 1 40 
Ribes triste 1 1 40 
Rubus pubescens 3 1 100 

Schizachne purpuraseens 3 1 20 
Solidago sp. 1 1 20 
s. sp. 2 1 20 
Smi1aeina tritolia 1 1 20 
Trientalis borealis 1 1 40 
Viola pa11ens 1 1 20 
v. sp. 1 1 20 
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TABlE V - CONTINUED 

Species list J. c F 

AalacOIIDia palustre 3 1 40 
Bracbythecium sp. 5 1 40 
Cal1iergon cordifoliam 5 ~ 40 
c. gigantea:a 5 1 20 
c. riehardsonii 5 3 '40 

Campylia sp. 5 2 20 
C1iœac1wa dendroides 3 1 100 
Hyloeomiu:a aplendena 1 1 20 
Hypnalinbergii 3 1 60 
H. pratense 5 1 20 

Mrdaa atrine 5 2 80 
M. punctatwn ; 1 40 
M. 8P• 5 2 20 
Plearoziam schreberi 3 1 20 
Polytrieha juni.periruœ 2 1 20 

Rhft1d1ade1pbps triqaetru.a 3 1 lOO 
Spha&nwa varnstorfianlllll. 5 3 80 
Thuidium delieatalwa ; 1 40 
T. recognitwa · 5 2 80 



PLATE VII 

Blacky Bay Bog 

A. Margin of bog forest and open bog w1 th shrnbs 

near L 800 E, 600 S. Note the dead Larch stubs 

among Speckled Alder, Swamp-Birch, Sweet ·Gale and 

Leather-leat. 

B. Shrub zone or open bog near L 800 E, 600 s. 
Note the Swamp-Birch, Speckled Alder and 

Sweet Gale. 





vas subjectively mapped but not qnantitatively aampled. The 

open bog occnrred along the margina of the lake &Di stream am 

vas bordered on the north am soath by the Spruce - Larch 

association (Plate VI B). The vegetation zones ot the open bog 

ran ro11ghly parallel to the stream (see figure 3). 

The zone next to the Spr11ce - Lareh bog forest 

vas 11sllally dominated by Speckled Alder vith other taU shr11ba 

a11ch as Willows (~ app.) and Swamp-Birch (Bet1Ü.a pllllila L., 

var. slalldlllifera Regel) (Plate VII J.). Sedgea, (Carel app.) 

11allally dœainated the groll.Dd cover, f'orming h1111DRocts, vith onl7 

scattered moases. 

Nearer the strealll vas a zone dominated by smal.ler 

ahrnbs, either Swamp-Birch (Plate VII B) or Leather-leat, vith 

aome Willovs, Bog-RoaelD8.17 (J.mromeda dancgph:rlla Lint) am 
. 

Sweet Gale. Some Sedges vere also present, and moases otten 

formed a mat (Plate VIII B). Near the lake vas a very vet zone 

dominated b7 Cat-tail (Tmha latitolla L.) with Sedges on a 

tloating mat. J.nother zone turther upstrealll vas dominated by 

Sedges vith Cat-tail present {Plate VIII J.). The edges of the 

stream vere bordered b7 a narrow band of Sweet Gale and Sedge 

growillg together on a tloating mat. 
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PLATE VIII 

Blacky Bay Bog 

A. Cat-tail zone near t 400 E, 500 S. Note stream 

in middle, low shrubs, and band of Speckled 

Alder in the background. 

B. Open bog near t 400 E, 400 S. Note moss mat, 

sedges, and Sveet Gale in background. 





P.AR! II- v.IGETATION OF SCarl' LAlŒ BOO 

The ngetation of Scott Lake Bog vas qllite lUliform 

in the speciea of plants present as mBJ be 8een by the frequency 

percentages in 'fable VI. The two tree species, three of the 

shrub species and two of the herb species vere alaost always 

present. The Sphag.na as a group covered almost the entire bog 

surface and were responsible for the ewr-present hummocks on 

the bog. However, witbin this eitoraity of the vegetation, 

different relative abandances and growth forma gave rise to 

several zones of vegetation. 

The tiret zone vas a marginal zone in which the 

Black Spruce association of the apland changed to the Black 

Spruce association of the bog (figure 4). The zone vas usuall.J 

vat (water entered a man's footprinta) vith pools of vater· 

and hummocks. The Black Spruce formed a 75 percent closed 

canbpf beneath which was an association of Speckled Alder, 

Labrador-tea, Sedges (Carex spp.) and Seb.yJU111J spp. (Plate n:, 

A tc B) • 

The second zone vas next to the first but vhile 

wt did not have pools of water or Speckled Alder. The trees 

vere low (15 - 25 feet) Black Spruce and occasional.ly a fev 

Larch. The nearly continuou shrub layer vas formed mainl.J by 

Leather-leat, Labrador-tea, Lambkill (Kalmia angustifolia L.) 
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PLATE II 

Scott Lake Bog 

A. Marginal zone from bog near 2800 W on the 

baseline. Note the Black Spruce, Speckled 

Alder, with Lambkill, Leather-leat and . . 
Labrador-tea in the foreground. 

B. Marginal zone near 3000 W on the base line. 

Note the Speckled Alder and Labrador-tea, 

with Sedge (Carex disperma) on the Sphagnam 

moss bummocks over a pool of water • . 
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TABlE VI 

SCO'l"l' LAIŒ BOG SP!.C lES LIS!' 

~- ~ 

~~ !~ 
Q) • 1k Ë-2 

~= •• 
Species list .... - t..e: 
Picea mariana 4 100 
Larix laricina 2 89 

Cha:maedaphne oalJculata 
var. latifolla 4 100 

Kalmia polifolia 3 lOO 
K. angttstifolia J 89 
IA9dum groenlandicum 2 78 
Betttla pamila 

var. glandttlifera 2 72 

Aœr0111.eda glauophylla J 67 
Sali:x sp. 1 28 
Pyr11s m.elanocarpa 2 22 
Vacciniwa .,rtilloidea 1 17 

Vaccinitlll O:xycocctts 2 lOO 
Smilacina trifolia 2 94 
Carex oligosperma 3 72 
C. pau.percul.a 2 72 
c. exilia J 56 

C. pauif1ora 1 50 
Eriphorum apissam 1 33 
Eqaiaetam fluviatile 1 28 
Carex trisperma 1 22 
Gattlteria hiapidula 1 22 

Aster sp. 2 17 
MeDJaathes trifoliata 

var. minor 2 ll 
Carex gynocrates 1 ll 
Iris versicolor 4 6 
RttbtlS Chamaemort18 2 6 



Speeies list 

Carex? limosa 
Drosera rotabdifolia 
Bqtd1obiwa sp. 
Sarracenia pcrpurea 
Scirpu hadsoniua.s 

Sphagnmn ree l1rV1lll 
S. fuses 
s. magellanica 
S. capillaceaa 

var. tenell11111 
PolytrichWB COJDJDWJ.e 
Pleurozia sehreberi 

TABŒ VI- CONTINUEl) 

SCOI'T LAlŒ BOO SPmiES LIST 

A 

1 
1 
1 
1 
1 

4 
3 
2 

5 
2 
3 

6 
6 
6 
6 
6 

94 
56 
.39 

6 
44 
11 



PLATE X 

Scott Lake Bog 

A. Low, open Black Spr110e-Larch bog forest 

near 862 W on the base line. Note Swa.mp­

Birch, Leather-lea.f and sedges on the 

Sphagnum moss mat. 

B. Low, open Black SprllOe-Larch bog forest 

near 2700 W on the base line. Note the 

dense shrttb layer with Leather-leaf, 

Labrador-tea and Swamp-Birch. 





and Bog-Lambkill (K. polifolla Wang.). .bong the herbs vere 

Small Cr&llberry (Vaccird.a Oxtfoccu L.), Creeping Snowberry, 

and some Sedges. Tbe Spbagna foraed a mat wi tb bnmmocks. 

The third zone vas near the central portions of 

the bog (figo.re 4). It vas vet bog vith a sta.nted low (to 20 

feet) open forest of Black Spruce and Larch. The sbrub lafer 

contained Leather-leaf, Bog-Roseaa.rr, Bog-Lambkill, and Svamp­

Birch (Plate X, A & B). Herba vere the Small Cranberey, 

Creeping SnoWberry, and Sedges {Plate II A). 

The foo.rth zone in the central part (figure 4) of 

the bog vas vet and open with scattered clmaps of stunted 

( to 10 :f'eet) Black Spruce and Larch (Plates II B & III A) • 

The bog surface usaall7 bad a mat formed by Sphagna. S~ 

areas bad .no sbr11bs or herba. ManJ areas bad scattered Leather­

leaf, Bog-RoseJD8l7, and Sedges (Carex spp.) • Large areas of 

the .northeast part of the bog vere dom:inated by Sedges vith 

few shrubs and an incomplete moss mat (Plate III A & B). 

A fifth zo.ne occo.rred on the bog on the central 

east side, and north and south of the poiXl (figure 4) • This 

zone vas dry and supported a taU (50 feet}, 85 percent closed 

canopy Black Spruce bog forest. The trees were of good growth 

fora and all size classes were present. Labrador-tea dom:lnated 

the continuous shrub layer. Among the eparse herba present were 

Creeping Snowberry, False SolDon's-seal, and some Sedges. 

-· 
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PLATE XI 

Sc~t~ Lake Bog 

A. "Bog surface near 862 W on the base line in 

low, open Black Spruce - Larch bog forest. 

Note the Sphagnwa moss mat with SwamÎ>-Birch, 

Bog-Rosemari, sedges and False Solomon1s-seal. 

B. Very open, low Larch bog forest with' the 

Sedge (Carex oligosperma Michx.) on a 

·sphagnwa moss mat, near 500 E on the base 

line. Bog margin in the background. 





PLATE XU 

Scott Lake Bog 

A. Very open, lov Larch bog forest, near 

500 E on the base line. Note the Sedge 

{Carex oligosperm§) on the Sphagnnm moss 

mat. 

B. Bog sarface i.n very ope.n Larch bog forest 

near 862 E on the base li.ne. Note the Sedge 

(Carex oligosperma) on the Sphagnum moss mat. 

Aster sp., and Horsetail (Egaisetum tlaviatile L.) 

are also prese.nt. 





The moss cover was 75 percent Spbagna app. wi th scattered 

areas of Plenroziaa achreberi. This zone was qui te similar to 

the dry Black Spru.ce association described at Blacky Bq. 

This zone at Scott Lake bog was IU.Iiderlain, at least in part, by'. 

clar rather than peat. 

The pond on Scott Lake bog bad its ovn zones or 

wgetation. These incltlded a wry narrow band of Leather-leat 

at the water1s edge, a band (30 reet) or Sedges (Carex spp.) 

in water, then a band (30 teet) or Leather-leat and Sedge, and 

tinall7 a band or small Black Spruce with a Leather-leat 

blanket on a §phagna moss mat. The drainage channel from the 

lake was bordered by a 50 foot band of Speckled llder along 

i ts en tire leng'th. 

PART III- ~ATION OF MATT.AGAMI LAD MDBS 

Spruce - Labrador-te& associatiop - This associa­

tion occurred on dr;yer, wll-drained are as of the property 

(tigure 5). Black Spruce was the dominant tree (See Table VII). 

Larch was very rarel.J seen. The Spru.ce trees had a densi ty ot 

35 living and 4 dead trees per 100 a~ The trees ranged in 

height tram 7 to 30 reet, but onlr 9 trees were over 21 reet 

high. Ther ranged in D.B.H. from 12. to 5.4 inehes wi'th a total 

basal area or 2'Z'/ in~ per 100 m~ The dead trees inclu.ded the 

largest and tal1est trees. The forest was very open as the 

trees were tall and narrow in torm and the· insigniticants 
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Fir;t~re 5. 
Plant Association Map. 
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vere small. SprllCe seedlings vere niDlerous. Vegetatin propagation 

by the rooting or lover branches in moss vas cOIIUI.on. 

Labrador-tee. in this open forest :f'orœed a dense 

shrnb layer wbi.ch gave a cbaracteristic appearance to the grotl.lld 

cover (Plate XIII A). The Labrador-tea vas rooted mainly in the 

hllDIDlocks bnt the shoots :f'illed in the hollows as well. 

Herbs were sparse and scattered mostly in very open 

areas. Wood-Horsetail ŒaaisetiDl s:rlvaticiDl L.) vas the most 

abtl.lldant large herb, while the small herbs, Creeping Snowberry 

and Small Cranberry were nsnally trailing over the moss mat. 

This moss mat covered the entire forest f'loor. This mat consisted 

mainly or SphagniDl f'ue1111 (Schilllp.} H. Klinggr, in the f'orm of' 

hummocks as Dli1Ch as two :f'eet higb (Plate XIII B). Sphagna 

capillacemt var. tenellua (Scbimp.} Andrews and s, drgensohnii 

RllSs occ11rred in the depressions. 

Sprnce - Fir - Jlder Association - This association 

occ11rred in and abont the shallow local drainage basins of' the 

area (f'ignre 5). The habitat vas al ways damp and near the tiny 

streams it vas very wet. 

The dominant tree vas Black Sprnce (see Table VII). 

It vas taU (40 to 60 :f'eet bigh} and of' good growth :f'orm 

(Plate XIV A) vith a density of' 8 large trees per lOO m~ There 

vere :f'ew dead trees bnt rotting windf'alls were common. Sprnce 

reproduction vas rare, with one insigni:f'icant per lOO m~ The 

Sprnce ranged in D.B.H. from 7.6 to 11.1 inches with a total 
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TABI.B VII 

SPEClES LISTS FŒ MATTAGAMI LAD MINES 

Spruce-Fir-Alder Spr~ce - Labrador-tea 
Association Association 

• • 0 0 

~~ ID ~= 
'§~ kl'll OCCIS k. 

~~ §cj ~ = Species liste ~ 00 ~ Or-1 
0 oo 

Picea mariana 4 3 5 4 
Larix 1arieina 1 1 
Abies balsamea 4 3 
Alnus rugoea 

var. ame ricana 5 4 
Ledum groenlandica 4 1 5 5 

Kalllia uguatifolla 2 1 
K. po1ifolla 2 1 
Vaceiniaa .,rtilloides 1 1 4 1 
Vib~ntml edale 1 1 

Anemone ep. 1 1 
Carex trispe!'ll& 3 1 2 1 
Coptis groen1andica 1 1 
Cornue canaàeDsie 1 1 1 1 
Eqdeetllll sy1 'Y8. tie1111 1 1 2 1 

Gaultheria bispidala 5 3 5 2 
Listera cordata 1 1 
Lyeopodia ? annotiniDl 5 2 
Rub~s Cbamaemora.e 2 1 2 1 
Smilaciaa trifolia 1 1 2 1 

VacciDil.llll ().q'eoccua 1 1 5 2 
Hy1ocom1WI ep1endens 1 1 
P1e~oziam echreberi 3 1 4 1 
Po1ytrieham eOJIIIl~e 1 1 
Ptiliam erista-eastreDeis 4 1 

Sphagnllll capillaeeWI 
var. tene11ua 4 1 5 3 

S. fllSCilll 5 3 
s. magellanieua 1 1 
S. girgensohnii 5 5 
s. robaatwa 4 2 



basal area of' 51.3 in~ per lOO .~ The naber of Balsa.m-Fir 

trees was greater than that of Spruce but the Fir trees were 

mueh smaller and appeared to be entering openings in the 

canopy lef't by old Sprlice wiildf'alls. The Fir had a deasi ty of' 

lO large trees per lOO .~ They ranged in height tram. l5 to 40 

f'eet, and in D.B.H. t.rom 2.5 to 8.0 inches,' with a total basal 

area of' 20.; in~ per lOO .~ Fir reproduction was more freqaent 

than that of Spruce with 10 insignif'icants per lOO m~ 

Speckled Jlder and Labrador-tea were scattered 

llllder the tree canopy, but under openings in the canopy the 

Alder f'ormed a layer 3 to l2 f'eet high and the Labrador-tea 

was rare. 

Herbs were scattered over the forest f'loor, but only 

Creeping Snowberry and Bristly Olu.b-moss (Ltcaeex\iu.m annqtinu.m L.) 

were very abundant. 

The 'thibtt iuoss ·mat covered all litter 8.nd in many 

areas was the characteristic grotllld cover (Plate XIV B). This 

mat was formed mainly by Sphagnu.m girgensohnii with other 

mossas only about the driest tree trunks and nammocks. 

PART IV - DIS)USSIOI OF VEGE'rATIOI 

The sample areas lie in or near the Boreal Forest 

or 1 ta1ga• ou.tlined by Oosting (1953) and many other workers. 

The Blacky BaY area lies near the sou.thern edge of' this forest 
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.PLATE XIV 

Mattagami Lake Mines 

A. Spruoe - Fir - Alder association. Note large 

Black Spruoe and Balsam-Fir trees with the 

shrub, Speokled Alder. 

B. Spruoe - Fir - Alder association. Shaded 

forest floor with t}le herbs, Baked""!apple 

(Rubus Chamae!!!.2t!!! L.), Wood-Horsetail, 

and Bristly Club-moss on the Sphagnum 

moss mat. 
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vbile the ether two areas are well within its bottndaries. 

The ngetation described on Blacky Bq Bog f'i ta 

into the pattern described by Danaereau and Segadas-Vianna (1952) 

as the succession occarring on peat boga in Northern Quebec 

and Ontario where the Canadian or Sprace - Fir torest is 

climax. The f'orest associations of' Blacky Ba7 and Scott Lake 

Bogs are given below with Dansereau and Segadas-Vianna' a 

corresponding associations. 

Blacky Bay Dangereau and Segadas-Vianna 
Suecegsional stage 

Marginal f'orest 
Spruce-Cedar torest 
Spruce f'orest 
Sprace - tarch f'orest 
.&.sb torest 
Open bog 

.Alder zone 
Leather-leat sone 
B og-Rose1118.17 
Sweet Gale zone 
Sedge 
Grass 

Scott Lake 

First (Marginal) zone 
Second (Spruce-Larch) zone 
Third (SprllCe-Larch) zone 

Foarth (open) zone 

Fif'th (Sprnce f'oreat) zone 

.&.bietetam balaameae 
Thujetam occidentalis 
Picetum marianae 
Larieetam laricinae 
not described 

.&.lnetam ragosa 
ChamaedaphnetWD calycalatae 
.&.ndromedetllJil glaucophyllae 
Myricetwa ga.leae 
Caricetam rostratae 
Calamagrostetaa canadenais 

? .&.lnetua ragosa 
Picetum ericaceaa 
Larioetam laricina 
Chamaedaphneta calyculatae 
Kalmietwa angustif'ollae 
Andromedetam glaucophyllae 

Cha.maedaphnetum c&lyculatae 
.&.ndromedetum glaucophyllae 
Caricetam rostratae 
Picetam marianae 

(Quasi-climax) 
(Sub-cl.imax) 
(Climax) ' 
(Consolidation) 

(Consolidation) 
(Consolidation) 
(Pioneer~ 
(Pioneer 
(Pioneer 
(Pioneer} 

(Consolidation) 
(Consolidation} 
(Consolidation) 
(Consolidation) 
(Consolidation) 
(Pioneer) 
(Consolidation) 
(Pioneer) 
(Pioneer) 
(Climax} 

The vegetation of' the Mattagami Lake Mines property 

f'alls into the oategory known as 1 taiga1 to many authors, including 



Oosting. It is also similar in part to wbat Bustieh (1949, 

p. 12 and 22) term.s •m.uskeg" that is, a bog forest which bas 

a single tree stratam of Pieea m.ariana, and a hammocked groabd 

vegetation of aosses - ehiefiy species of 8]2hagniUI which bears 

a varied shrub and herb cOJIJDlllÛ. ty dom.ina ted by Ledwa groenlandicam, 

Of course, the Matta.gami sitte did not have a peat bog, bu.t the 

sites at Blacky Ba1 and Scott Lake vere on peat bogs and the 

terra "mu.akeg" ot Hustioh doea ti t the dry Spruce forest associa­

tions found on these bogs, 

Moss (1953) describes a succession of Sphagn1111 spp, 

and their associated plants in relation to the moisture factor 

on peat bogs. The author noted this succession ot Sphagnam spp. 

onl1 at Mattagami site where it is reeorded that S, tucaa 

occurred on top ot the hWilllocks aM. s. capillacpiUI var. tenellam 

and s. menaohli!: occurred in the depressions • .Again this was 

not on a peat bog but in the •tiaga• vith a deep moss mat. Moss 

notes that similar successions on peat bogs have been noted by 

Niehols {1918), Moss {1949), and br certain European workers. 

The resnlts of the plant collections are not presented 

in this report. 

The decrease in the growth rate ot Laroh at Blaclq 

Bay sinee about 1940 bas also been noted in Minnesota bogs by 

Isaak, Marshall, a.r.td Ba.ell (1959), These au thors refer to it 
by 

as reverse plant succession caused an increased precipitation 

rate since the earlf 1940's. 
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CIU.PT.IR IV 

BIOGIOOBEMIOJL DATA. 

General introdu.ction - The methode of collecting 

and analJzing the plant materiel trom vhich this biogeochemical 

data has been obtained were described, as well as the specifie 

location, tepograph)r, soUs and geolog of each sample area, and 

vas recorded iD Chapter II or this thesis. 

ftesentation or biogeochemical data - The biogeo­

chemical data have been arranged on distribution maps of the 

areas sampled, on profile graphe, and in histograms. 

The distribution maps are or two tJPes, one is a 

map or the plant associations vith metal contents or one plant 

species placed on it, and the other is a map or the sample area 

vith the metal contents or one species contoared. !he parpose 

or the first tJPe or distribution map is to show correlations 

between metal content and plant association. The purpose or the 

second tJPe is to show areas of high and lov metal contents. 

These areas can be compared between different species or they 

can be cOJBpared to plant associations or the tiret tJP•• 

The profile graph shows the metal content or each 

species along one Une or the aampllng grid. The purpose of the 

profile graph is to compare the metal content of different species 



at the aame aam.pling point. It alao shows areaa ot high metal 

contenta. 

The biatogram or bar graph plots the treqnency of 

metal content intervala. The hiatogram shows the freq11ency of 

:metal vala.es, the modal val11es, a.M the range of metal val11es. 

The treq11ency and magnitude of high metal val11ea are of 11se 

in deterai.ning metal enriched areas. 

Interpretation of biogeochemieal data - The inter­

pretation of the resulta obtained by the analysis of plant 

m.aterials for metals is diffieult. H. v. Warren of the University 

of British Columbia bas p11blished several reports of a biogeo­

chemical natnre and included in these reports are a number at 

suggestions on the interpretation of biogeochemical data. 

Warren, Delavaa.lt and Irish (1952, b) 118e average 

val11es 1.n interpreting reslllts. Harbaagh (1950) alao stresses the 

importance ot a.aing average val11es. 

Warren, Delavault, and Irish (1952,b) and other 

vorkera have calculated average :metal contents for several 

plant species tram handreds of analyses. Where these plant 

aamples are thought to han come from. wmdnerallzed areaa the 

averages are called •normal• or •negative• 'ft111es. When b.igher 

aYerages are obtained for samples from m.ineralized areas, the 

val11es are called •anœalou• or llpositive1 val11es. These 

vorkers suggest that when 50 or more sam.ples of one species 

from one area are analyzed the reslllts can be treated independently 
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of' aDf previous data. They alao auggeat the ~ae of histograma 

to determine anoraalo~s ru~es. A.nomaloa.s vala.es can be deter­

mined by the ~centage variation of the val~ea in q~estion 

trom normal vala.es. Wi tb the metal copper, ru~es 50 to lOO 

percent above normal are possibly anomalous, ard rulleS 100 

percent or aore above normal are probably anomalou. Vith 

zinc, vala.ea 30 to 50 percent above normal are possibly 

anomalous, a.ad 'f'&la.es 50 percent or aore above normal are 

probably anomalous. The histograa of noraal Tala.ea is cœapact 

a.ad bas a sllghtly bell-ahaped cllr'Ye. Warren and Delavaa.lt 

(1955,a) state tbat a hiatograa of' the content of an element 

more or lesa eqaally distriba.ted in an area c~ts ott abruptly on 

the aide of the high vala.es. A histograa over a weakly 

anomalou area bas a bell-shaped cnrve b~t is extended on the 

higb aide. A histograa ending abruptl.y in a high inter'V'&l 

i.ndicates a strong anomalou area. (Warren, Delavaalt am 

Irish, 1949). 

BUCKY BAY BOO 

Introd~ctioa 

Sampling pointa - The collection of plant aamplea 

tor metal analysia on Blaclq Bq Bog took place at a total of' 

29 pointa on the grid. The aampling pointa occa.rred at lOO foot 

inter'V'&ls aloDg lines 800, 1600 aJXi 2400 east, which vere 800 

teet apart. The sampling pointa are marked on f'iga.re 6. SOIE 

sample apecies vere not present at all points. 
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Species collected and parts aœltzed.- Black Sprues 

(Pieu ma.riay (Mill.) BSP) vas ot videspread occurrence on the 

bog &.Di its tvigs vere collected. The needles and secor:d Jear-

old (2 yr. old) steu vere a.nal.yzed. Sveet Gale (Mrrica Gale L.) 

vas collected when present. Its leaves and steu ot 2 - 4 years 

growth were analyaed. The aetal contents of the leaws ot Black 

Sprues and Swaet Gale appear only in the average tables (Tables II 

to XII). A few samples of Labrador-te a (LedlllR groeDlandicam Oeder) 

and ot Swamp-Birch (Betala piDiila L. 'ftr. glandalifera Regel) vere 

collected. The leaves and 2 yr.-old steu vere analyzed b11t the 

data appear oDly in the average tables. Two herbs, False Soloaon's­

seal (S1111acina trifolla (L.) Dest.) and Sedge (Carex disperma 

Dew. or C1 trisperma Dew.)wre collected and the vhole plants 

(roots,or rhizones, stems, leaves, and tlowers or fruits) analyzed. 

Two moss species, (Pleuroziaa sob;eberi (Br1d.) Mi tt.) and 

Sphagna (Sphgng spp.) vere collected and the vhole plants 

analyzed. 

ill plant samples vere analyzed for copper, zinc, 

lead and nickel &M the resulte tabulated in parts per mill1on 

on an air-dry weight basis (ppm- dr7 wt.) 

Di@OI1SS19JI 

Zinc - The zinc contents of the anrfaoe peata, 

adapted from Gleeaon (1960) are giwn ia fignre 6. The ziœ 

content of each apecies is plotted on plant association maps ill 
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figures 7 to 12. The peat ander the Black Spruce forest 

association doea contain several of the lowest values. There 

ia no correlation between plant asaociationa and plant zinc 

contents. 

The zinc contenta of each species are contoured in 

figures 14 to 19. The contours are not correlated with the 

vegetation zones mapped above. The contours do show aeveral 

species in which an area of higher values occara on each aide 

of the central drainage channel. Theae apecies are Black Spta.ce, 

False Soloaon' a-aeal, Sedge, Sphagnœa aoas and Plearoziua aosa. 

The profile graphs of figures 20 to 22 show a 

varying zinc content for each species at each point. The profiles 

of line 800 east (L 800 E) and L 1600 E show the same tendency 

as the contour aapa (figures 14 to 19) vith higher values at the 

ends of the lines tban in the central portion. The point 

.300 south (300 S) on L 1600 E shows low values for nearly all 

species. 

The zinc contenta of eaoh speciea are shown in a 

hiatogram and all are aore or lesa symm.etrioal and of the normal 

type. (see figure 23). 

Copper - The copper contents of each apecies are 

plotted on plant association aaps in figures 25 to 30. The only 

bigh values in the surface peata (figure 24) are on the north 

aide of the bog. 
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Contour interval - 10 (21-30) 

Zinc contents of Sweet Gale stems (2 yr. old) in ppm - dry wt. 
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Figure 21. BLACKY BAY BOO. Profile Graph - Line 1600 E 

Zinc contents of plnr,t samples in ppm - dry wt . 
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Zinc contents of pla.nt samples in ppm - dry \vt . 
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The eopper contents or eaeh species are contoured in 

figures 32 to 37. There are no detinite patterns on the contour 

maps. 

The profile graphe of the copper contents along 

each sampling line are in figures .38 to 40. Each plant species 

is independant of the others. 

The copper content or each species is shown in a 

bistograa in figure 41. The copper contents of Sedge (figure 4l,d) 

and Spbagna aoss (figure 411 g) giw histograms with two peaks. 

The high valnes of each speeies are in different locations, 

(figures .35 and ;6). 

CnaZn ratio - Profile graphs or the CnzZn ratios 

in all species along each sampling line are given in 

figures 42 and 4). High CuaZn ratios indicate a greater amount 

of copper or a lesser amount of zinc while low values indicate 

the reverse. These profiles show a eloser relationship between 

the different plant species tban do the profiles of the metal 

contents alone (ne figures 20 to 22, am .38 to 40). Several 

individual high and low ratios occur while in severa! cases 

most or all the ratios are close together at the same location. 

On L. 2400 E, at points 800 S, 900 S and 1000 s, all the species 

react in the same manner. 

The histograms of the Cn:Zn ratios in figure 44 

are all qnite normal except those or Sedge (figure 44,b) and 

100 
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Sphagnaa moss (figare 44,c). These two show secondary bighs 

similar to those in the copper contents bistograms (figure 41). 

1!!ë - The lead contents of eacb species are plotted 

on plant association maps in figures 45 to 49. Veli' little or 

no lead occarred in samples of Sweet Gale. 

The lead contents of two species are contoared in 

figures SO to Sl. M8nf samples of the otber species contained 

no lead. 

The lead contents of each species are compared in 

the profile graphe of figure 52. These graphe are quite smooth 

when compared vith the profiles of copper and zinc contents 

(figures 20 to 22, and J8 to 40). 

The histograms of the lead contents of each species 

(figure 53) are normal in shape except for the large namber of 

zero valu.es. 

Nickel - The nickel contents of the su.rface peats 

and each plant species are plotted on plant association maps 

in figures 54 to ;6. Nearly all nickel contents of the other 

species vere zero. 

The nickel contents are contou.red in figu.res 58 and 59. 

High valu.es occu.r on each aide of the bog. 

Figure 60 shows the profile graphs of the nickel 

contents of the Sphagnum and Pleuroziam moss samples. 

The bistograms of the nickel contents of each species 

are in figu.re 61. 

122 



-
0 (X) ti"'· 
+ 8 0 0 0 

0 Base li ne rn r;. .. 7 .... ' 
-~------, ',,, _ _~_-~~~-=~~---~--~--~~/- 1• 1 -

,------"·'····---
e 

o. 

e ç 

--
~ '- ," ---- ' -------- / 

---------------------------- ·- ----
loi :200S 

Fi roure 1"5 • 

Y.,e~C.rl contente of Blnck ;)_?ruee 

stems (2 ;vr. old) in ppm -

dry -vrt. 

BLACKY eAY BO{À 
Sco.le~ 1 inch= 300ft:::•.:t 

~~e.;nd 
ŒJ NQ.rsin~l forht 
CD Spw-~.t.ce ... f.eda.r 4,res't 
c.::w sf"''-''<.0 fore "'t 
r-:r; < L 1 .t . .,.pJ. 
~ .>Ç'n~u~.·· !)l.rt.t\ l'··"'""' 

1 

[I] Ash fu.,.est 
CD Or-1"1 k, 
d--., 

_.../"" 

rt.oos 
~ 

Bo ~ vYi lll"3 h'\ 

forest bo•a-Jo.rics 

G:vid rosition 

Sf.A.mple point 

N 

' 

) 

(.A.. 
)'.. 

,-... 
1 r 

/ 
/ 

_,. 

..... 
~ 



0 

li:200S 

o::> 
8 
IT\ 

0 

}~ 
--+i-

8 
~----- ...... ' rr\ -.-- - .,.-----·u·~--1- -----

e ---

e 
() 

c 0 

------

v; ct"'""~ 4( ... --l'.-, L.f..- ,_., ...-

::.,e;;;.d con te nk of Fe.lse Solomon 1 s-

seal plants (Hhole) in ppm -

dry wt. 

Cl ----·--- 10 . 
- --- ----- ----- --- -- ---1------ - ~. 

BLACKY MY Bù;_:;:. 
Sc.o..le~ 1 inch= 300f,,;~: 
~~ 

Co.._ 1 Mo. ... :lin~l for e.s1 

Œ:l 
CCl 
i "J.:J 

.-:- 1 -;.'>p~ru.ç~ -Ceoo.~ ic~esi 

Sp)"..<<-llo f,.~" a ~t 
\ t t s P'".r"'''"x-e~ ·-Lo..rc..h r~~··t~ 
1 

CIJ Ash fo~est 
CIJ Op-eT\ b~ 
~·- ... ... 

,...-/" 

t wos 

~ 

Bo 'l «1 Cl t"3 in 

for~eo;t b.,4,Jc..r1cs 
~~J ro&ition 

s"'""'r'e poïnt 

... ___ ,.,. 

N 

(_t, 
)'-. 

c: 
c 
l' 

_,..r> 

// 

_,,/' 

..... 
~ 



6'· 
9 co 8 
o l 8 rn .. 7-, ........... 

N 
~ 
0 
0 
rn 

c.l, 

" c 
l ., 

0 . rM ... " ...... ,.. . . .. Base me --- ,, , -- .....,.. ., --

~~:''--!:--··------~---~~~ ~ t ~ ~' 
'" "'\_--~f. / llflll \. 0 

f "' ·,......_ ~ / 
\ '~ 0 

1 ~~~jo----- \\ 
'"ooy' '-~ "\ 
1 f ~' , r. ' \ ·~ 
i j -~---- / 1 ' ~- \ 
1 ~---- d 1 b 0 
'/ - -·.. 1 \ 

t
/ ~---

0 --~-- 3 . 
90 s l --------- J ·. -· / ~ .... - ...__ .._ .. _ 0 ,. 

·-~,.- 1 Q.. / 
' ' -· ····1-- ,r 
! 1 1 ·------------ ..... . -- -- --- --- - -- , 

-.._""' ... - --

:<OOS ! BLACKY MY B~ 
47 

?".cac1 co~d;ents of Secl . ."'e ulants .., .. 

(whole) in ppm - dry wt. 

Sco.le·. 1 inch= 300feE:t 
L1qed 

NQ.l"9 int\1 for e.st 
C' :t SpviL<e-C.ed<~>l' 
~ Srn"".;..;: fo:-e 

[IJ sF~'·~-Lo..rc.L 

'·~ c?:J M ·fo.-est 
--n Oo<el") bo, 

~~· ,...,..i~,._..... ! ... 

--
__./'" 

t wos 

1 

Bos ~n"l"3;n 
fo'l"~-st bc.l.l.~rits 
(c~J rositioVI. 

s~mrle p;Mnt 

N 
t. 
~~ 

1 
~ t-' 

~ 



9 
0 
0 

co 
8 
fT1 

Figure 48 

:;::::;,~d contents of Sphagnrun 

'-rtoss ts (vrh.~le) in ppm -

dr;r ut. 

BLACKY MY BOG 
Sco.le~ 1 iru:.h = 300feet 

Lfi~e:nd 
~ N"YSinq,l for elit 
CD Sp'"~.t.<:e ·-<.edc:r.r ~re~r 
~ sfl'\,t(.Q f.,.re~>t 

( CD srA>.t.e-L<\.rc.h .\ 

l ... 

t 
1 

,. ____ -
e 

Ash fe,-est 
Oren bo, 

~Yiê\l;ïin 
.- J. t \ 
i-t.>l"e$1 Oo'-!.>idù.rits 

,l.;d rosition 

StAmrle Fnt 

~ 
8 
îl'1 

; 

"1-. 
c.: 
( 

1! 

·"' / 
/ 

/ 

~ 



... 

- )\._} 
0 co 6' ~ 
6 8 g 8 
0 Ba. s e 1 i n e rn ~ .. -7 ..... , m -··--- -----···-·--~----=~~----- ... -- .. ---~~-~-~-=>;t (- -~- .... c:..·.:;-=:7.L..~~+- --=---- ..... 

------------- ~ ' --- ,e:#S --..... = ;:::::: 
Cl 0 

e 
3 

e fi 

1 (i) 

--
------- -- o. 

--- jB ---- ·-" -- -------- ~-----------·-- ------
t200S 

Ii'igrn·E:' 49 

c nté· of :Plenrozium moss 

plRnts (whole, ppm - wt. 

BLACKY MY BOG 
Sco.le: l inch= 300feet 

L!;3en~ 
CKJ (iQ.ySinQ,I for est 
r-r---1 .- (' .... 
L....R-1 "P'"I.I.<:e ~Cedo..r jol'e;<;l.! 

C:O Srn""Q fore.s.t 
~ sy.,.v..r..~-L~rc.h r ~ 

~-· ... 

-·· 
~ 
1 

tu v est 
;'I::.Tl bo:J 

1i1C\t']in 

:~or e-sf b 61.\ vJo.ric::s 

(~~-id rosihon 

Su.mple. point 

~~ 

/ 

" 

() 
)"-

c 
c 
f1 

.... ,.. ,.. 

1-' 

~ 



Base Line 

300 s 

600 s 

900 s 

1200 s 
Figure 50. 

Ol 

~ 
~~ 
0' 
0 

GJ 

BLACKY RA.Y HOO - Contour map. 
Conbnr :tnterva1 - 5 ppm (6 - 10) 
I€ad contents of Sphagnum moss plants (who1e) in ppm - dry wt. 

i\) 

~ 
fii.j 

{ 

~ 
00. 



1-' 
w 0' 1\) 
0 0 ~ 0 0 

Base Line trJ txJ lîj 
0 

-
5 

"3 

.300 s ~-___;/ If 3 

3 

5 

600 s /( 3 3 

~ 
900 s 

'3 

1200 s 

Fir;ure 51. BLACKY Di\Y BCG - ContoLl!' map. 

Contour interval - 5 ppm (6 - 10) 

Lead contents of Pleurozium moss plants (whole) in ppm - dry wt. 

...... 
~ 



pp:n 
10 

---
0+00 

01 (~Oë~:-~:::!~·)0~~--------~·~============::=:========~==:·--~==~~---==~-~~~~~~::==~--~==~::::::~::::::::::~~~::~~~::~;_ __ 100 s 1 ---- --= = ·- -1 1 = - ~ 1 

900 s 
:, 30Œ 

ppm 
:!.0 

0 -- ~ 

ppm 
10 

0+00 100 s 
;, l(OOE 

0 
0+00 100 s 

L 2400E Fi pïl!'e 52. 

-~ ~~ 

BLACKY BAY BŒ . Profile graph - Lines 800 E , 1600 E, and 2400 E . 
Le ad conte ntG of plant samples in ppm - dry \-Tt . Scales: Vert. 1 in.=lO ppm; Horiz . 1 in.=lOO feet. 

Black Spruce st-=:·ms (2 yr . old) - Sphagntllll moss (1o~hole plants) 
False Solomon's-secl (uhr:ùe ;?la~ts ) - :'l eL1r:);, Î '1:1 moss (whole plants ) 
Sedge (whole plants) 

~ 



,, 
}t; 
/tf 

13 
IZ 
1 1 

-

12 

Il 

12 

If 
/0 

9 
g 
7 
(., 

5 
If 
3 

:;_, 

1? 

7 
(, 

Figure 53. Histograms of the Lead contents (ppm - dry wt.) 
of plant samples from Blacky Bay Bog. 
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plants (whole) in ppm - dry wt. 
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Contour interval - 20 ppm (21 - 40) 
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SCOTT LAKE BOG 

Introduction 

Sampling points - The sampling of plants for metal 

analysis on Scott Leke Bog took place at a total of 24 points 

on the grid. The sampling points occurred at 800 foot intervals 

south from the base line, along lines 2586 west, 1724 west, 

862 west, o, and 862 east (L 2586 W, L 1724 W, L 862 W, L 0+00 

atd L 862 E), the lines were 862 reet apart. Exceptions to 

the above 800 foot interval vere the points 1400 south on 

L 862 E, 1200 and 800 north on L 0+00, and .300 north on L 862 W. 

The sampling points are marked on figure 62. 

Species collected and anal7zed - The trees, Black 

Spruce and American Larch (Le.rix laricina (DDR.oi) K. loch) vere 

usually present in all parts of the bog. Tvigs or both species 

were eollected. The 2 year - old stems of Black Spruce and stems 

(2 to 4 years - old) or Lareh vere analyzed. The stems and leaves 

of the shrnb Leatber-leaf (Chamaedaphne ealz:s;lllata (L.) Moench 

var. latifolia (.Ait.) Fern.) vere eollected. The leavea and stems 

(2 years - old) of Leather-leaf vere analyzed. 

ru the plant &amples vere analyzed for eopper, zinc, 

lead and nickel. The metal contents are expreased in parts per 

million on the basie of the air - dried weight (ppm - dr,y vt.) 
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and in parts per million on the basis of the ash weight (ppm -

ash). The copperszinc ratio and the percentage ash of each 

sample were calcalated. Only the ppm - dry vt. figures are nsed 

here, except tor the ppm- ash or Black Sprll.Ce given tor comparison. 

~ - The zinc contents of each species are plotted 

on plant association maps in tignres 63 to 66. 

The zinc contents ot each species are contoured in 

fignres 68 to 72. The zinc contents or Black Sprnce are given 

in ppm - ash in figure 69. The ppm - ash and ppm - dry vt. 

contour maps show. corresponding contours. There seems to be 

no one pattern for all contonr maps bnt in figures 68, 69 and 

71, a high area occurs in the sonth and east central parts or 

the bog. 

The profiles ot figures 73 and 74 show the varying 

response of each species at the same sampling point. ~eptions 

are noted however, in figure 73, at L 862 W, 4000 s, a.rxl figure 

74, at L 0+00, 800 S, where all species record lov vala.es at 

the same location. 

The histograms or fignre 75, e to h, shov normal 

patterns tor each species. 

Copl!!r - The copper contents of each species are 

plotted on plant association maps in figures 71 to 80. 

The copper contents of each species contonred in 

tignres 82 to 86. The copper contents of Black Sprll.Ce in ppm -
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Figure 68. SCOTT LAKE BOG - Contour map 

Contour interval 10 ppm (11-20) 

Zinc content of Black Spruce 

stems (2 yr. old) in ppm - dry wt. 
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Figure 69. SCOTT LAKE BOG - Contour map 

Contour interval - 1000 ppm (1001-2000} 

Zinc content of Black Spruce 

stems (2 yr. old) in ppm - ash. 
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Pigure 71. SCOTT LAKE BOG - Contour map 

Contour interva1 - 5 ppm (21-25) 

Zinc content of Leather-leaf 

stems (2 yr. old) in ppm- dry wt. 
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Contour interval - 5 ppm (21-25) 

Zinc content of Leather-leaf 
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ash are given in tigare 83. The correlation w:i th ppm - dry vt. 

ia not so obviona as w:ith the zinc contents. 

Figare 87 gives the profiles of the copper contents 

tor each speciea. There is some correlation between apeciea, 

particnlarly on lines 2586 W, 1724 W and 0+00. 

The histograma of the copper contents of each 

species are given in figare 75, a to d. The ahapes are all 

normal e:mept that of Leather-leaf leavea which bas two close 

peaka. 

Cu:Zp ratio - The profile grapha of the CnaZn ratios 

tor each species are plotted in fignre 88. The valnes are 

similar at a f'ew locations, auch as L 1724 W, 800 S and 1600 s, 
L 862 W, 3200 S and 4000 S, L 0+00, 800 S, 3200 S and 4000 S. 

The hiatograms of the Cn:Zn ratios in fignre 89 

are normal for each species e:mept poasibly the leaves of' 

Leather-leat. This histogram is similar to that for copper 

content (tigare 75a). 

l!!è - The lead contents of each apecies are plotted 

on plant association maps in figures 91 to 94. 

The lead contenta of eaeh speeies are contonred in 

fignres 96 to lOO. The lead contenta of Black Spruce in ppm -

dry wt. and ppm - ash are closezy correlated (figures 96 and 97.) 

The contonr maps show higher lead vaines for each species along 

the east aide of the bog. 
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Figure 81. SCOTT LAKE BOG - Contour map 

Contour interva1 - 10 ppm (11-20). 

Copper content of surface peats 

in ppm - dry wt~ 
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Figure 82. SCOTT LAKE BCG - Contour map 

Contour interval - 5 ppm (6-10). 

Copper content of Black Spruce 

stems (2 yr. old) 1n ppm - dry wt. 
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Figure 83. SCOTT LAKE BOG - Contour map 

Contour interval - lOO ppm (101-200) 

Copper content of Black Spruce 

stems (2 yr. old) in ppm - ash~ 
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Figure 84. SCOTT LAKE BOG - Contour map 

Contour interval - 5 ppm (6-10) 

Copper content of Larch stems 

(2 - 4 yr. old) in ppm - dry wt~ 

166 



) I.U 
~ 

r( 

~ ""' \rl \;)1::1 
("\ _j 
....1 

1 l 
fOON-

3 3 

'+000 $-

Figure 85. SCOTT LAKE BOG - Contour map 

Contour interval - 5 ppm (6-10) 

Copper content of Leather-leaf 

stems (2 yr. old) in ppm - dry wt. 

167 



4-000 s-

Figure 86~ SCOTT LAKE BOG - Contour map 

Contour interval - 5 ppm (6-10) 

Copper content of Leather-leaf leaves 

in ppm - dry wt ~· 
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Profiles of the lead contents of each species 

are given ill figure 101. 

Histograms of the lead contents of each species are 

given in figure 102, a to d. The histograms ot La.rch, Spruce, 

alld Leather-leaf' leaves show soae values on the high aide. 

Nickel - The nickel contents of each species are 

plotted on plant association maps in figures 102 to 105. 

The nickel contents ot each species are contoured 

in figures 107 to lll. The nickel contents of Black Spruce 

in ppa - dry wt. and ppm - ash are closely correlated (see 

figures 107 &Dl 108) • 

Profiles of the nickel contents of the different 

species are gi ven in figure 112. 

Histograas of the nickel contents are given in 

figure 100, e to h. The histograms ot Larch, Spru.ce, alld 

Leatber-leat leaves show some values on the bigh aide. 

Aph coptent - The ash contents (expressed as a 

pereentage of the air - dried weight) ot the plant samples 

from Scott Lake Bog are graphed in the profiles in figure 11.3. 

The percentage ash bas a detinite range tor each species and 

plant part. There is some correlation between the ash contents 

of different species at the same sampling point. 
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MATTAGAMI LAKE MINES 

Introd11ction 

Saçle area - This area was not a peat bog even 

thongh hum11s up to two teet deep bad dewloped trom SphagniDB 

moss, thus, the data presented in this section cannot be 

compared to the data in the two previolls sections on an equal 

basie. 

S§!Rling points - The sampling ot plants tor metal 

anal.ysis on the Mattagami Lake Mines Property took place at a 

total of 62 points on the grid. The Sampling points occ11rred 

at 200 foot and 400 foot intervals on alternate lines 200 teet 

apart. These sampling points are marked on figure 115. Nearly 

ali samples were taken north of the base line. The terrain and 
' 

the drainage channels sloped gently to the north. 

Species collected and analrzed - Black Spr11ce was 

the only tree species present. Twigs were collected and the 

2 year - old stems analyzed. Twigs of the shr11b, Speckled Alder 

(Alnus rugosa (DaRoi) Spreng. var. americana (Regel) Fern.) 

were collected when present. Stems 2- 5 years old were analyzed. 

Twigs of theever-present La.brador-tea wre also collected al1d 

the 2 year - old stems analyzed. Whole plants of the herb, 

Wood-Horsetail Olguisetam srlvaticam L.) and the moss (Sphagnum spp.) 

wre collected and analyzed. The Horsetail was collected whenever 
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present. 

ll1 samples were analyzed for copper, zinc, lead 

and nickel. The metal contents are e:xpressed in parts per million 

on the basis of the air-dried weight {ppm- dry wt.), and in 

parts per million on the basie of the ash weight {ppm- ash). 

The copperazinc ratio and the percentage ash of each sample 

were calculated. Only the ppm - dry wt. figures are 11Sed here. 

Zinc - The zinc contents of each species are plotted 

on plant association maps in figures 115 to 119. There is some 

correlation between the zinc contents and the forest associa-

tions as shown in Table VIII. The first three species are positively 

correlated with the Spruce - Labrador-tea Association and the 

last two species are positivel1 correlated with the Spruce -

Fir - Alder Association. 

TABŒ VIII 

Average zinc contents {ppm - dry wt.) in Forest Associations 

Sample species 

BJ.aek Spruee 
Speckled Alder 
Labrador-te a 
Wood-Horsetai1 
Sphagna Moss 

(a) Spruee - Labrador-te& 

4]. {14~ 77(11 
29 ('Z'/ 
61 (8) 
39 (19) 

* No. of samples in brackets 

(b) Spruce-Fir­
Alder 

36 (ll) 
69 (20) 
26 (29) 
67 (19) 
44 {20) 

The zinc contenta of the surface cla1s are eontoured 

in figure 120. 

The zinc contents of each species are contoured in 
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figures 121 to 125. The contour maps show aeveral areas of high 

values over and about the ore bodf outlines. The bigh areas of 

each species are usuallr independant of each other, however, 

there is some overlap between high areas in Alder am Labrador­

tes, am .Alder and HorsetaU. 

The hiatograms of the zinc contents in figure 126 

show some extensions on the aides of the high values. The 

histograms of Spr110e and Alder show some high values on a 

normal shape. The histograms of Horsetail and Sphagnam show 

two peaks. 

Copper - The copper contents of each species are 

plotted on plant association maps in figures 128 to 1.32. 

The copper contents of eaeh speeies are eontonred 

in figures 1.34 to 1,38. The contour map of Labrador-tea shows 

a high area direetly over the ore body. 

The histograms of the copper contents are in figure 1,39. 

Those of HorsetaU and Sphagnam moss are symmetrieal in shape. 

The Alder histogram has two peaks and the Spruee and Labrador­

tea bistograms have some high values. 

CuaZn ratio - The Cu:Zn ratios of each species are 

contoured in figures 140 to 144. Several high values oecur within 

the outlines of the ore bodies. 

The histograms of the CuaZn ratios in figure 145 

all have some higher values. 
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ppm - dry wt. 
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Figure 120 - MAT'.rAGlliT LAKE I!IINES - Contour map 

Contour interval - 20 ppm (61-80) 

Zinc contents of surface claye 

in ppm - dry wt. 
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Figure 122 
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MATTAGAMI LAKE MINES - Contour map 

Contour interval - 20 ppm (21 - 40) 

Zinc contents of Speckled Alder 

stems (2-5 yr. old) in ppm - dry wt. 
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Figure 125. MAT'l'AGAHI L.AIŒ' NINSS - Contour map 

Contour interva1 - 10 ppm (11 - 20) 

Zinc contents of Sphagnum moss p1~nts 

('\:Tho1e) in ppm - dry wt. 
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Alder stems (2 - 5 yr. old) 

in ppm - dry wt. 
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Figure 130 
Copper contents of Labrador-

tes stems (2 yr. old) in 

ppm - dry wt. 
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Copper contents of Wood­

Horsetail plants (shoots) 

in ppm - dry wt. 
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moss plants (whole) in 
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Figure 133. MATT AGAMI LAKE MINES - Contour map 

Contour interval - 20 ppm (21-40) 

Copper contents of the surface clays 

in ppm - dry wt. 

219 



G 

--·­/o - ·-
/o 

? 

.. ---.. ,.____., 

Figure 134. MATT AGAMI LAKE I.JUES - Contour map. 

Contour interval - 5 ppm (6-10) 

Copper contents of Black Spruce 

stems (2 yr. old) in ppm - dry wt. 
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Contour interval - 5 ppm (16-20) 

Copper contents of Labrador-tea 

stems (2 yr. old) in ppm - dry wt. 
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Figure 137. MATTAGAMI LAKE MINES - Contour map 

Contour interval - 5 ppm (11-15) 

Copper contents of Wood-Horsetail 

plants (shoots) in ppm - dry wt. 
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Figure 138. MATTAGAMI LAKE 11lNES - Contour map 

Contour interval - 5 ppm (6-10) 

Copper contents of Sphagnum moss 

plants (whole) in ppm - dry wt. 
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Figure 139. Hiatograms of the Copper contenta (ppm- dry wt.) 

of plant aamples from Mattagami Lake Mines. 
Interval (a) Black Spruce stems (2 yr. old) 1 ppm 

(b) Speckled Alder stems (2-5 yr. old) 1 ppm 
(c) Labrador-tea stems (2 yr. old) 1 ppm 
(d) Wood-Horsetail planta (shoota) 1 ppm 
(e) Sphagnum moss plants (whole) 1 ppm 
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MATTAGAMI LAKE MINES - Contour map 

Contour interval - 0.10 (0.11-0.20) 

Copper:Zinc ratios in Black Spruce 

stems (2 yr. o1d) 
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Figure 141. MATTAGAMI LAKE MINES - Co nt our map 

Contour interval - 0.10 (o.ll-0.20) 

Copper:Zinc ratios in Speckled Alde~ 

stems (2 - 5 yr. old). 
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Figure 142. MATTAGAMI LAKE MINES - Contour map 

Contour interva1 - 0.10 (0.11-0.20) 

Copper:Zinc ratios in Labrador-tea 

stems (2 yr. o1d). 
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Figure 14.3. MATTAGAMI LAKE ]JIINES - Contour map 

Contour interval - 0.10 {0.11-0.20) 

Copper:Zinc ratios in Wood-Horsetail 

plants (shoots). 
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Figure 144. MATTAGAMI LAKE MINES - Contour map 

Contour interva1 - 0.10 (0.11-0.20) 

Copper:Zinc ratios in Sphagnum moss 

plants (whole). 
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Figure 145. Histograms of the Copper:Zinc ratios in 
plant samples from Mattagami Lake Mines. 

Interval 
(a) Black Spruce stems (2 yr. old) OAQ5 
(b) Speckled Alder stems (2-5 yr.old) 0.05 
(c) Labrador-tes stems (2 yr. old) 0.05 
(d) Wood-Horsetail plants (shoots) 0.05 
(e) Sphagnum moss plants (whole) 0.05 
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!!!à - The lead contents of each species are 

plotted on plant association maps in figures 146 to 150. The 

lead contents of each species are contonred in figures 151 to 

155. 

A histogram of the lead contents of each species 

is given in figure 156. ill end rather abr11ptl.7 on the high 

side except that of Labrador-tea. 

Nickel - The nickel contents of three species are 

plotted on plant association maps in figures 158 to 160. The 

other species contained little or no nickel. 

The nickel contents of each species are contoured 

in figures 162 to 16.4. 

The nickel histograms for each species are given 

in figure 165. Each species shows some high values. 

Average valneg 

The tables of average valus (Tables II to ID) 

are presented for comparison to the pnblished values of other 

workers. The tables give the namber of samples used, the range 

in metal content, the modal (or most common) metal content, 

the mean (or average) metal content, the coppertzinc ratio, and 

the pereentage ash when available. The maximam percentage variation 

above the mean value is also given in some cases. 

Note: In Tables IX to XII 'd' means ppm dry weight, 

1a' means ppm ash weight. All stems in these tables are 2 yr. old 

except Speekled Alder (2 - 5 yr. old) at Mattagami Lake Mines, 

and Larch (2 - .4 yr. old) at Scott Lake Bog. 
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Figure 146 

Lead contents of Black 

Spruce stems (2 yr. old) 

in ppm - dry wt. 
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Lead contents of Speckled 

Alder stems (2 - 5 yr. old) 

in ppm - dry wt. 
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Figure 148 
Lead contentsof Labrador-

tea stems (2 yr. old) 

in ppm - dry wt. 
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Lead contents of Wood-

Horsetail plants (shoots) 

in ppm - dry wt. 
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Figure 151. MATTAGAMI LAKE MINES - Contour map 

Contour interva1 - 1 ppm (1-1.9) 

Lead contents of Black Spruce stems 

{2 yr. old) in ppm - dry wt. 
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Contour interva1 - 5 ppm (6-10) 

Lead contents of Speckled Alder 

2.39 
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stems (2 - 5 yr. old) in ppm - dry wt. 



Figure 153. 

"' ·Y .,_ 

MATTAGAMI LAKE NuNES - Contour map 

Contour interval - 0.2 ppm (0.21-0.40) 

Lead contents of Labrador-tea 

stems (2 yr. old) in ppm- dry wt. 
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MATT AGAMI LAKE h:O:INES - Contour map 

Contour interva1 - 1 ppm (1-1.9) 

Lead contents of Wood-Horsetail 

plants (shoots) in ppm - dry wt. 
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MATTAGAMI LlŒE MINES - Contour map 

Contour interval - 5 ppm (6-10) 

Lead contents of Sphagnum moss 
plants (whole) in ppm - dry wt. 
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Figure 156. Histograms of the Lead contents (ppm- dry wt.) 
of plant samples from Mattagami Lake Mines. 

(a) Black Spruce stems (2 yr. o1d) IÎt~~al 
(b) Speckled Alder stems (2-5 yr. old) 1 ppm 
(c) Wood-Horsetail plants (shoots) 0.5 ppm 
(de) Sphagnum moss plants (who1e) 4 ppm 
( ) Labrador-tea stems {2 yr. old) 0.20 ppm 
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Figure 157 
Nickel contents of surface 

clays in ppm - dry wt. 
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Figure 158 
Nickel contents of Black 

Spruce stems (2 yr. old) 

in ppm - dry wt. 
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Alder stems {2-5 yr. old) 

in ppm - dry wt. 
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Figure 160 

Nickel contents of Sphagnum 

moss plants (whole) in 

ppm - dry wt ~· 
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Figure 162. MATTAGAMI 
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f)' 'Y 

LAKE MINES Contour map 

Contour interval - 1 ppm(wi th exc .) 

Nickel contents of Black Spruce stems 

(2 yr. old) in ppm- dry wt~' 
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Figure 163. MATTAGANû LAKE MINES - Contour map 

Contour interval - 1 ppm with exc. 

Nickel contents of Speckled Alder 

stems (2 - 5 yr. old) in ppm - dry wt. 
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Figure 164. MATTAGAMI LAKE MINES - Contour map 

Contour interval- 1 ppm (with exc.) 

Nickel contents of Sphagnum moss 

plants (whole) in ppm- dry wt. 
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{ppm - dry wt.) of plant samples from 
Mattagami Lake Mines. 

(a) Black Spruce stems (2 yr. old) 
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(c) Sphagnum moss plants (whole) 
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.AVERAGE AND SUMM.AR!' T.ABŒ - ZOO 
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~ 5 1~ • ·.g 
* 

,g pf ::&: :1 ~ 
Plant species 

BLACKY BAY BOG 

Surface peats d 28 20-lSO .30 .35 .3.30 
Black Spr11ce 1eaves d 28 25-90 70 50 80 

stems d 28 40-70 60 5.3 .32 
Labrador-te& leaves d 7 .30-40 .30&.3.3 .34 18 

stems d 7 25-50 30&35 .35 43 
Swamp-Birch leaves d 3 100-120 llO 110 9 

stems d ·3 90-120 90 100 20 
Sweet Gale 1eaves d 15 10-50 40 .31 61 

stems d 15 25-40 30&40 .32 25 
Sedge wh ole d 28 5-50 30 .32 56 
Falae So1omon•a-sea1 wh ole d 25 28-100 60 55 82 
SphagnWl who1e d 28 .30-60 .35&50 43 40 
Plearoziaa wh ole d 24 10-45 .35 .36 25 

SCOfTLADBOO 
Surface peats d 25 lS-80 20 32 lSO 
Black Sprace stems d 24 18-6.3 30&35 39 62 

a 24 1700-4800 3800 .3200 50 
2600 

Larch steu d 20 20-44 25 29 52 
a 20 1200-2200 1200 1500 47 

Leatber-1eat stems d 22 15-34 21 22 55 
a 22 1000-2400 1300 l400 71 

Leather-leat 1eaves d 2.3 8-25 14 15 67 
a 2.3 2'70-930 350 560 66 

M.ATTAG.AMI Ll1Œ MINES 
S11rface clqa d 75 65-160 120 114 40 
Black Spruce steu d 26 27-60 37 39 54 

a 26 1300..4300 19 2200 95 
Speokled .&lder steu d 32 14-140 81 72 94 

a .32 540-10000 4800 3900 156 
Labrador-tea stems d 58 17-52 27 28 86 

a 58 710-1600 1000 1000 60 
Wood-Horseta11 vho1e d 27 1.3-93 69 65 43 

a 27 100-570 570 470 21 
Spbagnwa who1e d 41 11-63 28 40 58 

a 41 55-2.300 1200 1200 92 
* see 'Note • page 2.32 



254 

TABlE X 

AVERAGE AND SUMMARY TABlE -· COPP.IR 

ta 8 
• ..!1 ~i .... 0 

! :t t ....... ~ 
~ 

p • ~! r: 1 
.p f1 ~ G) ~~ a ..Cl 

~ J G) a N • Sl. • ~ 
Cd ~.§ 

.. .... 
: :1 l::f 

plant species * 0 * 
BLA.OKY BAY BOG 

Surface peats d 28 0... 50 0 41150 
Black Sprnce leaves d 28 3-16 3 5 220 .10 

ste liS d 'ri 5-12 8 8 50 .16 
Labroador-tea 1eaves d 7 4-5 5 5 0 

stems d 7 5-11 5 9 22 .24 
Swamp-Bircb 1eaves d 3 4-8 4 5 60 

stems d 3 4-5 5 5 0 
Sweet Gale leaves d 15 0...12 5 6 lOO 

stems d 15 3-11 5 5 120 .16 
Sedge vbo1e d 28 1-16 5 6 167 .21 
False So1omon 1 s-seal vho1e d 25 3-ll 5 5 120 .11 
SphagniDI wb ole d 27 3-15 6 8 88 .21 
PleuroziiDI vbole d 26 l-13 5 5 160 .13 

SCarT LAD BOG 
Surface peats d 25 5-30 20 l8 67 
Black Sprace steJIB d 24 4-9 5 5 80 .14 1.2 

a 24 3oo-620 390 440 4l 
Larch stems d 20 3-10 7 6 67 .22 1.9 

a 20 140-590 370 .3.30 79 
Leatber-1eat stems d 22 3-ll 6 6 83 .37 2.7 

a 22 170-780 290 350 123 
330 

1eaves d 23 l-1.3 4&7 6 117 .24 1.6 
a 23 5o-;oo 100 210 138 

MATTAGAMI LAKE MINES 
Surface claye 79 10-50 20 24 108 
Black Spr110e stems d 26 4-21 8 8 163 .24 2.0 

a 26 210-1400 490 470 198 
Speckled Alder stems d 32 7-19 12 11 73 .19 1.9 

a 32 440-1000 550 580 ·'12 
Labrador-tea stems d 58 5-25 8 10 150 .37 2.9 

a 58 190-790 400 350 126 
Vood-Horsetail vho1e d 27 9-22 15 17 29 .35 13.9 

a 'ri 67-150 120 120 25 
1.30 

SphagniJJI who le d 4l 2119 4 5 80 .15 3.1 
a 41 47-290 150 180 61 

160 
* see 'Note' page 232 
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T.ABIE II 

.AVERAGE AND SUMMARY 'fABlE - IEAD 

m 
ID ~ 1 ..... 
ID 

~ .! ~ • 
.p 1 

'à 
~ s. ~ j Plant species p. • .g 
"" : "' * ~ ::&: 

BLACK! BAY BOO 
Sur:tace pea te d 28 •••••• most zero •••••••• 
Black Spruce lean a d 28 0-25 0 2 

stems d 28 0-5 0 2 
Labrador-tea leaves d 7 0-4 l 2 

stems d 7 0-l 0 0 
Swamp-Birch leaves d .3 0-l 1 1 

stems d .3 0 0 0 
Sedge wh ole d 28 0-8 0 1 
False Solomon1s-seal wh ole d 25 0-.3 0 o.s 
Sphagnu wh ole d 27 0-10 5 4 
P1euroziaa wh ole d 28 0-10 .3 3 

SCorT LA.IŒ BOO 
Black Spruce stems d 24 0-9 2&:.3 3 

a 24 0-920 150-190 240 
240 

Larch stems d 20 2-19 7 7 
a 20 230-1000 400 410 

Leather-leat stems d 22 0-1 0 0.3 
a 22 0-83 0 24 

1eaves d 21 0-25 1 2 
a 21 0-910 30 96 

M.A.TTAGAMI LAIE Mlli!S 
Black Spr11ce atelDS d 26 0.5-3 2 2 

a 26 44-300 120 llO 
Speck1ed Al4er steu d 28 2-ll 6 6 

a 28 '70-690 330 340 
Labrador-te a steu d 58 0.2-13 4 0.7 

a 58 7-76 16 2l 
Wood-Borsetail who1e d 27 0-4 2 2 

a 27 0-28 ll 1.3 
Sphagna wh ole d 41 5-27 10 12 

a 4l 27-810 450 420 

* see 'Note' page 2.32 
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TABŒ XII 

AVERAGE AND SUMMARY TABIB- NICOL 

cil 
Il CD 

orf r-f 

! Il t Id 

~ 
.Il 

Il 
1 

.p s. ~ CD 
~ 

~ ~ • i i Id 
Plant apecies 0 :l! Ilot * l2i p:: )1l 

BLACK! BAY BOO 

Su.rtace peats d 28 0-40 0 9 
Sphagnma who1e d 28 0-8 0 2 
PlearoziiDI wh ole d 25 0-10 0&5 4 

SCOTT LAIŒ BOO 

Su.rtace peats d 25 0-60 20 23 
Black Spruce stell8 d 24 0-104 0 • .3 7 

a 24 0-8000 0 540 
Larch stems d 20 0.5-30 2 4 

a 20 1;3-1600 75 240 
IBather-leat stems d 22 0-.3 0 0.4 

a 22 0-170 0 29 
1eaves d 23 0-42 0 .3 

a 23 0-1600 0 130 

MATTAGA.MI LAKE MnES 

Surface c1ays d 76 26-80 60 57 
Black Sprace stems d 26 1-15 2 3 

a 26 39-810 llO 130 
Speckled Alder stems d 32 6-37 :J. 2 

a 32 0-2200 50&56 140 
SphagnlUI wh ole d 41 0-20 1 .3 

a 41 0-630 llO 71 

* see 1 Note 1 page 232 



GENERAL DISCUSSION 

Sample areas - It is qaite firmly established that 

Blacky Bay Bog is a normal area Vith no metallization under or 

near it. Gleeson (1960) considered the distribution of the metals 

in the peats of this bog and the one at Scott Lake to be of the 

normal type one would fi.Di in peat bogs over areas of non-sulphide 

mineralization. This normal distribution of metals would of 

course be al tered by an outside source of metals. 

Gleeson found the environment in the claye abder 

the bogs to be aoderately reducing and weaklJ basic, co.Diitions 

w:tder which salphides are relatively stable. He also round the 

overbarden ander the bogs to be thick, non-porou, &rd relativel.f 

impermeable, and concluded that the peat-chemical method would 

be of little use under auch conditions. Gleeson believed that 

Salmi's (1955, 1956, 1958) successes with the peat-chemical 

methode vere due in part to the fact that ander his bog areal!l 

the overburden vas shallow and permeable. Salmi (1955) believed 

the movement of metal ions f'loom bedrock to peat vas due to 

capillary action. 

Warren and Delavaalt (1950 a) state that biogeochemist17 

is useless vhere the mineralization is not reacbed by tree roots, 

or circulating ground waters, or not incorporated into the soil 

by some agency auch as glaciation. 

Warren and Delavault (1955 a) give some suggestions 
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for biogeoohemical prospecting in muskeg. They state that in 

muskeg anomalies are modest and not sharply defined. Factors 

which affect the detection of an anomallJ are (1) depth of 

overburden (they would expect to detect an anomally in muskeg 

only with less than 50 feet of overburden); (2) density of 

vegetation; (3) physiography; and (4) solubility of the element 

or elements. 

The possibility does exist that mineralization is 

present beneath these bogs since Gleeson's sampling did occur 

at wide intervals. However, the same sampling points were used 

for peat samples and botanical samples. The third area stadied, 

the Mattagami Lake Mines property, bas no true peat deposit, but 

it bas a proven zinc ore body. 

Resulta of plant analyses - The metal contents of 

each species when plotted on plant association maps do not have 

any correlation with the plant associations. Harbaugh (1950) 

reached a similar conclusion. The distribution of the plant 

associations in each of the sample areas seems to reflect the 

drainage pattern of that area more strongly than any other 

pattern or factor. Differences in the average zinc contents of 

samples from the two forest associations at Mattagami Lake 

Mines have already been noted. The differences are small but 

they may reflect differences in the drainage of the plant 

associations. It can also be pointed out that the different 
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apecies contlict in their response. 

The contour maps of the metal contents show very 

little relationship between different species. Several contour 

maps of the Mattagami Lake Mines property do have high areas 

over and about the ore bodies and there is a weak correlation 

between species in this area.. 

The profiles showing the metal contents of the 

different plant species at the same point show no correlation 

between species. 

The histogra.ms of metal contents from Bla.clcy Bay 

and Scott Lake Bogs nearly a.ll have the shape of those from 

normal areas. The histograms from the Mattagami Lake Mines 

give some indications tha.t the area is anom.alous, but the 

indications are not strong. The histogra.ms tor sine content 

from the bog areas (figures 2.3 a.nd 75) are quite diffel'ent 

from the histograms for zinc from Mattagami Lake Mines, 

(figure 126). 

The average values for the metal contents obtained 

in this study as well as the percentage variation from the 

average are gi ven in Tables IX to XII. 

Warren and Delavaalt (1955 a) suggest normal metal 

contents for several Eastern Oanadian plant species. 

259 



TABlE XIII 

Normal values for several species (Warren & Delavault, 1955 a) 
(ppm - dry wt, outside and ppm - ash, inside brackets) 

Ca Zn Cu;Zn ~ IIÀ 
Black Spru.ce 6{250) 750200) 0.08 2 • .3 

2 yr. old steu 

American Larch 6(200) 59(1800) 0.11 3.3 
2 yr. old stems 

Al der 12(.350) 85(2500) 0.14 .).5 
2 yr. old stems 

Labrador-te a 7(300) 64(2800) o.n 2.4 
2 yr. old stems 

Warren and De lavau! t {1955 a) su.ggest tbat for Larch 

possibly anomalous values are 50 percent above normal for 

copper and 15 percent above normal for zinc. For Labrador-tea 

possibly anomalous values are 50 percent above normal for 

copper and JO percent above normal for zinc. Probably anomalous 

vala.es for Labrador-tea are 100 percent above normal for 

copper and 50 percent above normal for zinc. 

Warren and Delavault (1954) suggest that normal 

vala.es for nickel in 2 yr. old Black Spruce stems are lees than 

2 (lOO) ppm without exception. 

The average values or normals foand in the present 

stady are different from tbose su.ggested by Warren and Delavalllt. 

The tollowing discussion of zinc refere to 

Tables II and XIII. The average zinc content (ppm - dry wt.) 

of Black Spruce steu on Blacky BaY Bog vas higher tban on 
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Scott Lake Bog or the Mattagami Lake Mines Property. The 

average zinc content (ppm ~ ash) of Black Spruce stems was 

greater on Scott Lake Bog than on the Mattagami Lake Mines 

Property. Varren's normal value for the zinc content (ppm -

dry wt.) of Black Spruce is higher than any obtained in this 

study, but his normal zinc content (ppm- ash) is the same as 

that found on Scott Lake Bog. Riddell (1952) found the zinc 

content (ppm - dry wt.) of Spruce in Que bee to range trœ 

16 • .; to 44.; ppm in positive and negative areas. These values 

are in the same range as those of the author tram Scott Lake 

Bog and Mattagami Lake Mines. 

The average zinc content (ppm - dry wt.) or 

American Larch stems (2 - 4 yr. old) on Scott Lake Bog was •uch 

lover than Warren's normal value tor 2 yr. old stems of this 

species, however, the zinc content (ppm - ash} vas only 

sllghtly lover than Warren' s. 

The average zinc content (ppm - dry wt.} of the 

Speckled llder stems (2 - ; yr. old) on the Mattagami Lake 

Mines Property was lower than the normal value of Warren for 

2 yr. old Alder stems. The average zinc content (ppm - ash) on 

Mattagami vas uch higher than Warren 1s normal valne. The llder 

at Mattagami did give some high values indioating an anomalous 

area. 

The average zinc content (ppm - dry wt.) of 
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Labrador-taa stems on Blacky Bq Bog was higher than that of 

stems from Mattagam.i Lake Mines. Both of these vaines were 

mach lover than the normal values of Warren. The average zinc 

content (ppa - ash) of Labrador-taa steJU at Mattagam.i was 

also mach lover than Warren t s normal value. 

Berrange (1958) follDd the zinc content (ppm - dry wt.) 

of wh ole Plearoz:iwa moss plants to range f'rom 25 to 90 ppm wi th 

an average content of 49 ppm. This average is bigher than that 

fotmd for Pleo.rozillll moss from Blacky Bq. 

Comparing Tables X and XIII - Average copper values 

follnd in this study (Table X) and the normal copper values 

suggested by Warren and Delavalllt (1955 a) in Table XIII. 

The average copper content (ppm - dry wt.) of 

Black Spru.ce stems vas the same at Blacky Bay and Scott Lake 

b11t bigher at Mattagami. Warren'a normal valae was in between 

the two vailles. The copper content (ppm - ash) of Spru.ce was 

slightlr bigher at Mattagami than at Scott Lake but both 

values vere mach higher than Warren' s normal value. Riddell(l952) 

round the copper content (ppm - dry wt.) or Spruce in Quebec 

to range f'rom .3.9 to 6.9 ppm in positive and negative areas. 

These are in the same range as the anthor's values tor this 

genus f'rom western Quebec. 

The average copper content (ppm - dry wt.) of 

J.merican Larch stems (2 - 4 yr. old) at Scott Lake was the 
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sam.e as Warren' s normal value for 2 yr. old stems. The copper 

content {ppa - ash) at Scott Lake was higher than Warren's 

normal value. 

The average copper content (ppa - dry wt.) ot 

Speckled Alder stems (2 - 5 yr. old) at Mattagami was the 

same as Warren• s normal valtte for Alder stems (2 yr. old). 

The average copper content (ppm - ash) was higher at Mattagami 

than Warren's normal valae. 

The average copper content (ppm - dry wt.) of 

Labrador-tea stems at Blacky Bay and Mattagami are similar 

and slight1y higber than Warren's normal valtte for the species. 

The average copper content (ppa - ash) at Mattagami is also 

slight1y higher than Warren•s value. 

Berrange (1958) found the copper content (ppm -

dry wt.) of who1e P1enroziWil moss plants to range f'rom 5 to 

8 ppm with an average content of 5 ppm. These values are very 

simUar to the a11thor's for P1ellrozinm moss from B1acky Bay Bog. 

The average copper:zinc ratio for Black Sprnce stem$ 

is m11ch higher at Mattagami tban at Blacky Bay or Scott Lake, 

and all values are higher than the normal value suggested by 

Warren. Riddel1 (1952) foand the copper:zinc ratio in Spruce 

stems from Q11ebec to range from 0.104 to 0.294. The author 1s 

values from western Quebec are in the sam.e range. 

The average copper:zinc ratio for Larch stems 



(2 - 4 yr. old) at Scott Lake is twice the value suggested 

by Warren for 2 yr. old stems. 

The average copperuinc ratio in Speckled Alder 

stems (2 - 5 yr. old) at Mattagami is higher than Warren' s 

suggested normal value tor Alder stems (2 yr. old). 

The average copper:zinc ratio in Labrador-te& 

stems is higher at Mattagami than at Bladlq Bay and both 

are much higher than the value of Warren. 

The percentage ash tor Black Spruce stems at 

Mattagami is near Varren's value, both of these are higher 

than that at Scott Lake. 

Warren's value tor the percentage ash in Larch 

stems (2 yr. old) is nearly double that tonnd in Scott Lake 

Larch stems (2- 4 yr. old), and a similar situation exista 

tor the Speckled Alder at Mattagami. 

The percentage ash in Labrador-te& stems at 

Mattagami vas higher than Warren• s valae. 

It can be noted tha t Vood-Horsetail (Table X) 

has a s11eh higher percentage ash than most plants. Warren and 

Delavault (1950 b) f'ou.r.d the percentage ash in plants of' 

Eguisetu.m sp. to range f'rom 16.7 to 22.7 percent. These valaes 

are slightly higher than the author's average valae of' lJ.9 

percent. Warren and Delavault {1950 a) suggest that the percentage 

ash is lower in northern trees than in aouthern trees. This could 

be the reason for aome of the low average ash percentages (below 
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Warren1 s values} obtained by the author for trees from 

Western Quebec. Berra.nge (1958) fo!Uld that the lead content 

(ppm - dry wt.} of wh ole Pleurozium moss plants ranged from 

15 to 50 ppm with an average of 'Z1 ppm. These values are much 

higher than the author•s (Table II). 

The average nickel contents (Table III} of Black 

Spruce stems from Scott Lake and Mattagami are very close 

to Warren•s maximum normal values (p.260 of thesis). Berrange 

(1958) found that the nickel contents (ppm - dry wt.) of whole 

Plenrozium moss plants bad a narrow range and an average of 

5 ppm. The author's average for this species vas 4 ppm. 

The differences between the average values of the 

author and other workers, Warren in particular, may be due to 

severa! factors. These factors may also explain differences 

between the different sample areas. Warren, Delavault and 

Irish (1952 b} state that there are in fact biogeochemical 

provinces in much the same vay that there are metallogenetic 

provinces. Due to the differences between provinces normale 

vary from area to area. They also state that one or two high 

values mean little and that for thorough prospecting systematic 

sampling to obtain a picture of the whole area is neeessary. 

~les of differences between areas are given by Warren and 

Delavault (1955 b). This report records the average zinc content 

of Black Spra.ce in soa.theastera Canada to be ,3200 ppm - ash, 
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wbile in a northern area (supposedly normal) the average zinc 

content or Black Sprace was nearly double at 6000 ppm - ash. 

A similar difference is reported for Salix sp. from British 

Oolambia and southeastern Canada, the normal zinc content in 

the west was 3100 ppm - ash or 80 ppm - dry wt. and in the 

east i t was 8000 ppm - ash or 24 ppm - dry wt. Warren and 

Delavault (1955 b} suppose that these differences are dne to 

the different biogeochemical provinces. 

The differences between the author 1s and Warren's 

average values for Larch and Alder stems may be that the stems 

are not comparable in age. Stems of different ages cannot be 

directly compared (Warren, Delavault, and Fortescue, 1955). 

The occasional very high values for nickel in 

the plants analJzed for this report cannot be explained (see 

Table XII). However several factors may be suggested as the 

cattse. These include (1} the possibility of a response to 

mineralisation, (2) the uptake or metal from circulating 

ground waters enriohed by an outside source, (3) contamination 

ot ariknown origin, (4) i~ certain cases, accumulation in older 

wood of the sample. 

The moss (Sphagna spp.) can be compared between 

the two areas, Blacky Bay Bog and Mattagami. Lake Mines. The 

zinc and nickel contents are similar in both areas. The lead 

content is higher and the copper content is lower in the 
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Mattagami area. 

The metal contents of the surface peats at Scott 

Lake Bog and Blacky Bay Bog can be compared in the average 

tables. The average zinc contents are qui te similar. The average 

copper contents are different with a low mean and a high percentage 

variation at Blacky Bay and the opposite situation at Scott 

Lake. The lead contents ot the surface peats were very low in 

both cases. The nickel contents of the surface peats was much 

higher on Scott Lake Bog than on Blacky Bay Bog. 

The maximum percentage variation above average is 

given tor zinc and copper contents of plants in Tables IX and X. 

It will be noted that the Mattagami Lake Mines 

Property bas much higher percentage variation above average 

than the other two are as tor zinc, (Table IX}. Blac ky Bay 

has two percentages that barely reach 80 percent, and Scott 

Lake has one percentage over 70 percent, wbile Mattagami bas 

five percentages greater than 85 percent. 

These percentages at Mattagami are in the ranges 

suggested by Warren and Delavault (p.260) as being from. 

probably anom.alous areas. It would seem that this character, 

as Warren and Delavault (1955 a) point out, is one of 

importance in biogeochemistry. 

Warren and Delavaul t were quoted previously (p~60 ) 

as suggesting that there is more variation in copper contents 
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thall in zinc contents. Table X supports this suggestion. 

Variations above the average copper contents frequent!~ surpass 

100 percent in both the Blacky BaY Bog and :t<Iattagami Lake Mines 

Property. These high percentages are above the ranges suggested 

by Warren and Delavalllt (p. 26o ) as being probably anomalcllS. 

The high values from Mattagami Lake Mines need no explanation 

.as they are from an area rich in minerais. The higher values 

from Bla.cky Bay Bog may be due to (1) a response to mineralizatio.n, 

or {2) normal variation between samples. The lack of' correlation 

from one species to another vollld indicate that the high 

values are vithin the normal range of' variation. 

Tables II to XII give evidence on the accumulation 

of metals by plants. The average metal contents of the surface 

peats and claye are known. Gleeson (1960) noted that the metal 

content of the peat generally increased vith depth, thus the 

average metal content of the surface peats is a minimum value. 

Table IX shows the folloving plants to accumlllate zinc from the 

surface peats: Black Spruee, Swamp-Birch, False Solomon's-seal 

and Sphagnum. Svamp-Birch accum.ulates large amounts of zinc. 

Accumulation of zinc by birch trees is also noted by Warren, 

Delava.ult and Irish (1952 b). The zinc content of Leather-leaf 

is appreoiably lower than that of the surface peats. The remainder 

of the species on peat bogs have zinc contents similar to those 

of the surface peats. The zinc contents of the surface clays at 

268 



Mattagami Lake Mines are mnch higher than those or the plants 

over the claye. 

Table X shows all the plants of Blacky Bay Bog to 

accamnlate some copper since the copper contents or the surface 

peats were very low. The sarface peats or Seott Lake Bog were 

higher in copper content but no accwnnlation by the plants 

is indicated. A similar situation exista with plants over the 

clqs of Mattagami Lake Mines. 

Table n shows the acc1111ulation of lead f'rom surface 

peats by the Sphagn1111 and Pleuroziam mosses and by Larch trees. 

The lead values in the surface peats and claye vere very low or 

not detectible. Alder trees and Sphagnp,m moss accumnlated lead 

from the sarface claye at Mattagami Lake Mines. 

Table Xndoes not show any of the plants to have 

accamulated nickel f'rom the surface peats or claye (aee earlier 

note on scattered high values). 
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1. The vegetation or two peat bogs, one (Blacky Bay) near the 

southern edge or the Boreal Forest Region in Western Ontario, 

and one (Scott Lake) in the centre or the Boreal Forest 

Region in Western Quebec, bas been quantitativelr described. 

The vegetation or both bogs is similar to that described br 

Danaereau and Segadas-Vianna (1952) as the succession occurr­

ing on peat bogs in Northern Quebec and Ontario where the 

Cansdian or Spruce-Fir forest is climax. 

2. The vegetation or an upland third area (Mattagami Lake Mines) 

in Western Que bec vas brieflr described. This area falls vi thin 

the Boreal Forest Region or lorthern Canada and i ts vegetation 

is oharacteristic. 

3. The vegetation on parts of the peat bogs and on part of the 

npland area is or the type termed •maskeg• br Hustich (1949). 

4. The succession or Sphagnam app. and their assoeiated plants 

in relation to the moisture factor has been noted aDd is 

sim1lar to that noted br Moss (1953). 

5. The decreased growth rate of American Laroh in the peat bog 

or Western Ontario is recorded. This vas also noted br 

Isaak, Marshall and Buell (1959), who attributed it to an 

increased rate or precipitation since the earlr 1940's. 

'Z70 



6. Biogeochemieal data bas been presented f'rom Bla.cky Bay Bog 

in Western Ontario, Scott Lake Bog in Western Quebec, and 

Mattagami Lake Mines in Western Quebee. This data is in the 

f'orm of' eopper, zinc, lead, and nickel contents expressed in 

ppm- dry wt. and ppm- ash tor a total of' twlve plant 

species. The total number of' samples analyzed f'or the f'oar 

metals vas 431. 

7. The tvo peat bogs sa:mpled are regarded by Gleeaon (1960) to 

be of' normal type one would f'ind over areas of' non-sulphide 

mineralisation. The possibility does exist that mineralisation 

was not detected. Gleeson (1960) considere it unlikely that 

metals could reach the peats or plants due to the type 

(impermeable claye) and depth of' overbarden beneath the boge. 

Warren and Delavault (1950 a, 1955 a ) suggeet similar reasons 

f'or a lack of' cbemieal evidence of' mineralization under auch 

peat bogs. 

8. The upland area sampled was over a zinc ore body overlain 

by impermeable claye. 

9. The distribution of' plant associations in each sample area 

vas primarily controlled by the drainage pattern of' tbat area. 

10. Differences vhich occurred in the average zinc contents of' 

eamples trom the tvo forest associations at Mattagami Lake 

Mines wre conf'used because of' the conf'licting reeponse of' the 

different species. 

11. Contour maps of the plant metal contents over the bog areas 

bad a low relief' vith no correlation between speeies. 
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12. Contour maps of the plant metal contents over the Mattagami 

Lake Mines area bad high areas over and about the ore bodies 

with a weak correlation between species. 

13. The profile graphe showing the metal contents of the dif­

ferent plant species at the same point in the peat bogs bave 

no correlation between species. 

14. The frequency bistograms of the plant metal contents from the 

bog areas nearly all bave the shape of tbose from normal 

areas as described by Warren and Delavault (1955 a). 

15. The frequency bistograms of plant metal contents from the 

Mattagami Lake Mines give some indications tbat the area is 

anamalons, bnt the indications are weak. 

16. The average metal contents for eacb plant species in each 

area are presented in Tables IX to XIr •• 

17. The average metal contents of the plants are compared to 

other pnblished data for this area. The average values of 

the autbor and of Riddell (1952) and Berrange (1958) are 

quite similar, especially tor the plant samples from Quebec. 

The average values or the author and or Warren and Delavault 

(1955 a) are different in many cases. Tbese differences may 

be due to the samples being from different biogeochemical 

provinces or to the use of different plant organe in sampling. 

18. The occasional very bigb values for nickel in plants may be 

due toa (1) a response to mineralization, (2) enricbment 

from an outside source, (3) accumulation in older wood of the 

sample, (4) contamination of unknown origin. 
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19. It is saggested that the average metal contents in the 

plant samples from the peat bogs in Tables IX to III are 

normal or near normal values for peat bogs in their 

respective are as. 

20. The maximum percentages of variation above the average 

val11es are bigh for all areas but are bighest for the 

Mattagami Lake Mines. 

21. The tollowing plants vere toiU'ld to accDmulate zinc from 

the surface peatsa Black Spruce, Swamp-Birch, False 

Solomon1a-seal, and Sphagnum. Svamp-Birch aecumulates 

large amounts of zinc. Leather-leaf bas lover zinc contents 

than the surface peats. 

22. lll of the plant species sampled vere round to accmanlate 

small amounts or copper. 

2.3. Lead vas aecDmnlated from peats by SphagnWil and Pleurozium 

masses and by American Larch trees. Speckled Alder trees 

and Sphagnum moss aecumnlated lead from surface cla,.s. 
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