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MANAGEMENT PERSPECTIVE 

V 
Four lakes north of Sault Ste. Marie, collectively known as the Turkey 

Lakes, show 'little impact by atmospheric loading. This assessment has 

been arrived at by using fossil algae, diatoms, to infer past acidity 

or pH trends. These lakes have been considered to be in the early stages 

of acidification. The fossil diatoms from the headwater lake, Batchawana 

Lake, may show an increase in the acidity near the surface of sediments 

implying an increase in acidity in recent times. The fossil diatoms from 

the lower lakes indicate the lake waters have been adequately buffered 

in the recent past.‘ This low level buffering capacity has been sufficient 

to counteract acidified atmospheric loading.

1



PERSPECTIVE-GESTION 

Les quatre lacs au nord de Sault—Sainte—Marie que 1'on désigne sous 

le vocable collectif de lacs Turkey semblent peu affectés par la charge 

de polluants atmosphériques. On est arrivé 5 cette conclusion en étudiant 

des algues fossiles, les diatomées, pour déduire l'évoluti0n du pH ou 

1'acidité de l'eau dans le passé. On considére que ces lacs comencent 

5 s'acidifier. On a pu constater un taux d'acidité plus élevé dans les 

sédiments de surface des diatomégs fossiles du lac d'am0nt, le 

lac Batchaouana, ce qui semble indiquer qu'il y a eu une hausse de 

l'acidité de l'eau depuis quelque temps. D'aprEs les diatomées fossiles 

des autfes lacs, il semble que les eaux lacustres aient été tamponnées 

de fagon adéquate. Get effet tampon de faible intensité s'est avéré 

suffisant pour contrer la charge de polluants atmosphériques acides.
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RBSTRHCT 

an emperical relationship exists between the modern 
diatom flora and pH., This relationship can he used to infer 
past pH using fossil diatoms. Nine cores collected from four 
lakes in the Turkeg Lakes watershed have been enumerated for 
fossil diatoms. The lakes, northeast of Lake Superior- 
Ontario are situated in an~ area where the topographical 
relief is up to 308-meters. R hardwood forest grows on thin 
podzolic soil over Archean metamorphosed metavolcanics. The 
headwater lake. Lake Batchawana. is separated into two parts 
Hg {H inactive DEBUG? U30. FPOM 3 COPE flflfth Of the UEiVQF 
dim @h8 iflF9PP8d PH iS C8lCUlit€d it 5,7 DEEP the bottom Of 
the core and 6.0 for 1988 AD. However» there is evidence of 
a vnumoer of changes in the diatom flora and the tree pollen 
in the region during the interval represented og the core. 
The first change occurred at a depth of Se cm as indicated pg 
a change in the diatom flora; tree pollen concentration» and 
an increase in the drg weight of the sediments. The next 
change took place between 36.2 and 28.5 cm. The last major 
change occurred around 1636 AD. This latter change was the 
start of a decrease in inferred pH from 6.3 to 6.0. All of 
the changes appear to have been caused pg changes in climate. 

The additional three lakes downstream in the watershed 
appear to be affected pg external 'factorsl other than 
atmospheric loading. Being downstream; the lakes show a 
higher buffering capacity and hence a progressivelg different 
diatom flora. Periphgtic diatoms appear to produce a ahigher 
calculated inferred pH.

. 

A report has been published on Batchawana Lake pg Delorme gt 
51. (1986). V



A SOMMAIRE 

I1 existe une relation empirique entre la prolifération des diatomées 
et le pH de l'eau. A la lumiere de ce rapport on peut déduire les 
fluctuations du pH dans le passé en étudiant les diatomées fossiles. On 
a prélevé neuf carottes de sédiments dans les lacs du bassin des 
lacs Turkey et on a dénombré les diatomées fossiles. Les lacs au nord—est 
du lac Supérieur, Ontario, s'étendent dans une région ofi le relief peut 
atteindre jusqu'5 300 metres. iLa region est recouverte d'une foret de 
feuillus reposant sur une mince couche de podzolique dont le substrat est 
composé de roches volcaniques archéennes métamorphisées. Un barrage 
abandonné construit par les castors sépare en deux parties le lac dlamont, 
le lac Batchaouana. Le pH de la carotte.prélevée au nord du barrage 
s'é1Eve 5 5,7 pres de l'extrémité la plus profonde et 5 6 5 l'autre extrémite 
correspondant 5 1'an 1980 de notre ere. Toutefois, il semble que la 
composition des diatomées et du pollen des arbres ait subi de nombreux, 
changements au cours de l'intervalle qui s'étend entre ces deux limites. 
Le premier changement a été constaté 5 une profondeur de 53 cm et s'est 
traduit par une modification de la flore des diatomées, de la concentration 
de pollen des arbres et une augmentation du poids sec des sédiments. Le 
deuxieme changement est survenu dans l'intervalle entre 36,2 cm et 28,5 cm. 
Le dernier changement majeur s'est produit vers l'an 1830 de notre ere. 
I1 correspond 5 une chute du pH de 6,3 5 6. Ces changements semblent tous 
étre imputables 5 des changements climatiques. 

Les trois autres lacs du bassin situés en aval semblent avoir subi 
l'influence de facteurs extérieurs autres que la charge des polluants atmos- 
phériques. Etant en contrebas, ces lacs possédent une capacité de tamponnage 
plus élevée et, par conséquent, une flore de diatomées qui varient 
progressivement. Selon les calculs, les diatomées périphytoniques semblent 
produire une hausse du pH. _ 

Les auteurs, Delorme et alii, (1986), ont publié une étude sur le 
lac Batchaouana.



INTRODUCTION 

LiOUStPiflE §2diMBfltS COfitlifl PECOPGS Ufiifih can DE USEU 
to decipher the limnological historg of a lake. There are 
two important elements in the records» time and ¢ossils. 
Time is not as precise as when studging limnologg on a 
seasonal and/or annual bases. For example the time 
resolution for core 79 of this studg is five gears for the 
tOP cm GOG 10 QQGFQ PEP cm O? SQMPIE WHEN fimDFOSii sp. 
pollen began to increase. Core B4» of this studg- varied 
from four gears for the top cm to 14 gears per om ¥or the 
sample containing the rise of Qmgrosig sp. Sediments are 
integrators of time. - 

Fossil diatoms can be used to infer pH and hence to 
assess atmospheric loading of mineral acids or natural acids 
derived from the regolith. The phgsical and chemical habitat 
in-which the diatom lives plags an important role in species 
selection as well as its productivity. nutecological data 
must be available for the modern representatives of the 
§OSSil SpEOiQS" 5tUfiiEda' OthQPWiSE OHIQ SUDj€CtiVB 
paleoenvironmental ifltBPPF9titiOflS Cifl DE M808. EXt8Ph8l 
¥iCtOPS. SUCH Q5 Cliflitfia fiPEr FOPQSZ SUCCESSiOflz §Oil§r and 
the B§¥EC§5 O? jflVEPt€UPit8S ifid VBPt8DP§t€S H898 3 
substantial impact on the habitat in which the diatom_lives. 
Paleolimnologg SHOUIG be able t0 Shed some light On these 
factors and consequently the successional development of the 
lake. 

The use of sedimentarg diatom analgses to detect changes 
with time in the pH status oi lakes was iirst proposed bg 
Nggaard (1956) using 4Hustedt's (1937-39) pH spectrum. In 
Hustedt's sgstem the diatoms are divided into five 
categories: alkalibiontic, alkaliphilous. indifferent. 
iCidiflhilOUSo and acidobiontic. Nggaard (1956) quantified 
thiS QPPPOICH ifltO thP9E iflfliflfls. H8 EMpH&SiZ9U thE 
ecological signi¢icance of the extreme groups. the



alkalibiontic and the acidobiontic. Hhereas Nggaard used the 
indices to quantifg pH changes in the postglacial historg of 
lakes, Nerilainen (1967) extended and verified the concept by 
USihQ EXtiflt Ciitflfl FIOFGS FFON 8Xi5tihQ IQKES Of KHOWH PH; 
He also provided an extensive list of diatoms and their pH 
preferences. Recentlg van Dam 33 31 (1981) have published a 
revised list of pH preferences. 

In 1991) Norton £3 31 developed a model to infer‘ pH bg 
PB18tiflQ QH Of UiitOM BSSQMDIQQQS 10 NQgiiPU'5 alpha ifldBX. 
Similarilg» Del Prete & Schofield (1981) made an assessment 
O‘ 36 SCihdihiViih liKES| FOUP IQPQQ RdiPOhU3CK l3K85n ifld 
three fiflifbnditk mountain lakes. Vin Dam gj £1 (1981) have 
ShOWh diffEPQhC8S in diatom SpEC18S d1V8PSitQ D8tU88fl CIQQF 
W&%8P ihd UPOUH Wit8P IQKES, Oth8P information Oh th8 PH 
preferences of diatoms mag be derived from cholnokg (1968)- 
LOWB (1974): and- Beaver (1981). TWO SWediSh Seiehtists 
(Renberg a Hellbergl 1962) modified the Nggaard (1956) alpha 
index to index B) because of its short-comings when 
alkaliphilic $388 are Sparse or absent. Charles (1984) 
corroborated a decline in diatom inferred pH in a New York 
lake with historical chemical and biological data. Recently, 
Battarbee (1984) has reviewed the literature on sedimentary 
diatoms and lake acidification, and Davis & Anderson (1985) 
have reviewed calibration models for diatom inferred pH. 

Purpose - 

The study of the Turkeg Lakes watershed is part of the 
Long Range Transport of Air Pollutants (LRTAP) program. The 
area has been identified as sensitive to atmospheric loading 
because of geology and low buffering capacitg of the lakes; 
it supports a lake trout fishery; and is within the Great 
LQRBS " St. LQUPBHPE ‘OPESt region, which Oh Q IEPQEP S8312 
15 the region 1MfliCt8U DQ ElQVit8Q 8618 lO3UihQ5. Ifl QGDEPGI 
thB QPEG 15 p8PC81U8d IO D8 ifl 3 ZODE O? moderate lOiG1hQ 
with PESp8Ct 10 IODQB range IFQHSPQPI Of iif pOllUt3htSo with 
lake iCiOiF108tiOh D€ihQ ifl the Qiflg STQQES. Th8 RPEE 15
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upwind of major local point source emitters. The watershed 
has not been impacted by recent iorestry operations and has 
limited accessibility. The diatom studies were undertaken to 
assess the paleolimnology of the lakes and the impact of 
itMOSphEPiC loading OUET thfi 185$ hUfldF9d Q2iFS- 

Previous studies 
y 

The neadwater lake of the Turkey Lakes watershed has 
been 'studied for sedimentary diatoms. palynology» and 
paleolimnology by Delorme it 51 uses). Their results 
indicate the inferred pH changed from 5.? near the bottom of 
the core to 5.9 at 1988 AD. Further they report disruptions 
in the diatom flora at several points in time. probably 
caused by changes in climate. Diatoms have been used to 
study pH trends in the Hawa area -to the north of the 
watershed (Dickman g1 Q1 1984). In the Halifax area of Nova 
Scotia. Uaughan g3_al (1982) have made a comparison between 
1971 and 1982 collections of diatom remains in surficial 
sediments from four lakes. They concluded there had been an 
increase in acidiphilous species since 1971. Delorme gt 51 
(1984) studied a core from Kejimkujik Lake, Nova Scotia. 
They concluded the high concentration oi organic acids had 
the greatest erfect on the diatom flora for the past 1668 
years except for a period during and after deforestation. 
Hudon gt 31 (in prep.) have developed calibration models for 
diatom inferred trends in humic lakes in NE Quebec. Canada. 

Geographical and chemical setting of Batchawana Lake 
The Turkey Lakes Watershed: 18.5 km2 in size (Fig.1). i5 

located on the Canadian Shield approximately so km north of 
Sault Ste. Marie. Ontario. and 25 km east of Coppermine 
Point oh _Lake Superior." Giblih (1966) and firmburst (1966) 
describe the Archean rocks of the area as basic to’ 
intermediate metavolcanics. They are fine-grained» massive 
to slightly schistose. grey green to dark green or black
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I 
Note: Sample types - volume-weighted over depth 

andesites and basalts. The medium to coarse grained basic 
rocks may be metamorphosed volcanic flows or diabase sills or 
dykes tJef¢ries & Semkin. 1982). 

Batchawana Lake. the headwater lake ih 3 Chiih Of five 
IGKES Of the watershed. With an GPBQ Of 11.7 HECIQPES 
(Fig.2). is located in the northern part of the drainage 
basin. The local relief is up to 388 meters with Batchawana 
Mountain to the northwest 0? the lake being the most 
prominent ‘feature of the watershed. A hardwood forest 
(mainly $5 ‘ " saccharum Marsh. and Qetula papyrifera Marsh.) 
is established on thin podzolic soils- Batchawana Lake is 
subdivided into north and south parts by a non-active beaver 
dam, Subsequent lakes in the chain are Nishart Lake. Little 
Turkey Lake. and Turkey Lake (Fig.2) .which drain into the 
Batchawana River ' and utlimately into Lake Superior. 
According t0 JeffPieS Q Semkin (1982) the lakes vary in size 
from six to 52 ha. Physical and chemical attributes (table 
1) $0? these lakes are given by Jefferies & Semkin (1982). 
Table 1. Alkalinity and pH measurements or g Turkey Lakes Haters ed for October. 1988 & 1981. 

Date Sample Depth Yr Mo Dy Type Range 
pH Alkalinity 

M8/L Ca 03 

a Lake
V 

r-Ion: 
XXO 

‘I 

DD" Q83 
OD 

O02 

(DOG 

OQU 

PO‘-" 

I-“Q80 

HON 

In 

0

A 

|»»3 

HPO 

o¢HO 

D001 

ODS‘ 

D03 

'3 

In 

no 

NNH-IUNE 

IUNE 

ON='_ 

ONN 

OM50 Hhole- — 
Hholee — 

ha Lake south Hhole—lk 88 8 — 
Nhole—lk 88.8 - 

ake Nh01e—lk BB-B - 
Hhole-lk 88.8 — 

MIDI“ 

Hfiw

H 
I-II-54* DO" 

ID 

NN 
ON-I
C 1 

ZZZ 3318 

O 
OIC 

IIIIII 

I0 

Ill

F Ill 
u-J-‘X’ KIN O=O~ 

O‘O 
8
O 

U Like, 22 epilimio 88.8 — 
22 single, 33.8 * 

18 28 _epi imio 88.8 — 
18 28 single 29.8 - 

OOIDID-0 

I-"I-“@102

1 
I-I 

I-If 

Q 
DID 

I-".8 
Q-be

-

0
Q 

8.8 7.8 

bu) DUI 

18.8 13-5 

15.8 
33.8 sla 29.8 

8.84 

6.31 6.49 

6.74 6.78 

6.72 6.81 

U\U\UllI\ U\0\I.'|‘@ 

NUNON 

2.28 2.45 

3.35 3.78 

5.18 5.78 

8.85 8.45 

9.35 18.9 5.85 7.85 

ran e indicated; after Je fries & Semkin. 198
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METHOD 

Sample preparation 
Cores were collected in April of 1980 (cores 79, 80) and 

September - (cores B4 to 96) of 1981 (Fig.2), using a 
lightweight corer (Williams & Pashleg, 1979). Theg were 
extruded while in the field into about one cm slices, and a 
volume of 50 cm3. The were placed in vials, weighed, frozen, 
freeze-dried, and weighed again. The weights are the bases 
for drg weight, cumulative drg weight, total volume of 
sample, sample porosity, uncompacted depth, and calculated 
sample interval (see Appendices 1 & 2). Robbins § Edgington 
(1975) have indicated that an understanding Of the 
relationship between sediment compaction and porositg is 
important in relating depth to age in homogeneouslg compacted 
sediments. Knowing the sedimentation rate then allows a 
direct comparison to age, assuming a constant rate of 
sedimentation. For all cores studied, the depth referred to 
is the uncompacted depth. The onlg exception is the length 
Of the COPE given which refers tO the actual length Of the 
COPE COll9Ct9d. 

Pollen " ' 

Before pollen enumeration began, the sediments were 
digested with Hcl and HF acids, followed bg acetolgsis 
<Faegri & Iversen, 1964). Microscope slides were prepared 
using the treated sediments and Hoger's _solution as the 
mounting medium (nnderson, 1954). Pollen grains and spores 
were identified and counted using a binocular microscope at 
ioox magnification. Absolute pollen frequencies- were 
calculated using a known quantitg of exotic tgucalg 7 , ptu 
pollen added to a known volume of sediment prior to chemical 

III so 

pPOCQ5Siflq. THE COUflt5 WEPE then COflUBPtEd t0 QPiiflS PEP 
cm—3 OF'YUflCOmpiCtQU sediments. NO attempt U35 M858 t0 U0 3 
complete QOIIEO &fl8lQSiS- Onlg Ambrosia Sp. -and the pOllEh

\

>
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Of the common trees Of the area in 1981 were identified and 
enumerated from the cores (see Appendix 3). 

Diatom ' 

The counts were based on several vertical and horizontal 
transects '0? each of four cover slips placed on two slides 
prepared bg the Batterbee (1973) method from a fraction of 
one gram of ireeze dried sediment. The transects. which 
represent 2.02% of the area of the cover slips were counted 
at 1258K magnification. fit least 500 frustules were counted 
per sample (see Appendix 4). -

' 

Inierred pH '

_ 

Alkalibiontic taxa make up from zero to ten percent o¥ 
the. taxa in cores 79 to 90. Index B» more than ang other 
index. takes these taxa into consideration when calculating 
the inferred pH (see Appendix 5). Three equations were 
C_OflSiU€l"E-U- Thit by CHRPIQS (1994) ll_IiS Ui5OOUfltEd bEO6USE it 
produced inferred pH values for the top one cm much higher 
than the actual pH reported by Jeifries and Semkin (1993). 
The Renberg & Hellberg (1982) and Davis & Anderson (1985) 
models produced good results ior these and other cores from 
the Turkeg Lakes watershed. The full range of the pH 
equation by Davis_& Anderson (1965) using index B ‘was used 
(pH=6.42e4—.832BlogB). It produced the best inferred pH 
values for nine surface samples from the watershed lake This 
equation uses their New England data. Taylor & Duthie (per. 
comm.) have recently completed a calibration studg of shield 
lakes in north—central Ontario. Their equation ¢or index B 
of Renberg a Hellberg (1982) is pH=6.54-0.94(logB). . This 
equation is similar to those used here. 

Statistics 
The pollen» acidobiontic- and alkalibiontic diatom 

profiles were individually analgsed by a gprocedure for

/



estimating the point of change in a regression model Cisterby 
& El—Shaarawi, 1981a,b). This procedure uses a likelihood 
function_ to estimate the point at which a polynomial 
regression relationship changes and a test, based on the 
residual variation, to estimate the degrees of the 
polynomials in the two segments. Analysis of the residuals, 
analogous to that ior a single regression curve, was also 
performed. For some oi the species, more than one Point of 
change was indicated. In these cases, the procedure was 
applied twice, using a sub—section of the profile containing 
a single change each time. ~ 

CHRONOLOGY
V 

Bruland g; 51 (1975), Maher (1977), and Kemp gt 51 
(1979: place the start of the gmbrosia sp. zone at 1890 an 
for lakes north of Lake Superior. 

Many authors (Davis, 1974; Bruland gt 51, 1975; and 
Maher, _1977) have debated the issue or bioturbation of 
lacustrine sediments and the use of nmbrosia sp. as a time 
indicator. These authors indicate tubificids, amphipods, and 
clams are the primary agents of biological-sediment activity. 
This study of the Batchawana Lake shows the measured pH, at 
the sediment—water interface produces an inhospitable habitat 
for clams. Current benthic studies of the lake (R. Dermott, 
per. commun.l indicate there are few benthic organisms 
below five meters except.for Turkey Lake, although amphipods 
are abundant in the littoral' zone. The sediment-water 
ifltEPf&CES Of YHB COPES CO1lQCt9d UEfE DEIOU ¢iUE mEtéPS. 
Maher (1977) POint5 out that sediments which have been mixed 
would have- pollen concentrations muted and averaged out in 
the sediments. The same logic would apply to diatom 
COnCEfltPitlOflSa

.



Batchamana LQKQ “ COPQ 79 < 

Core 79 was collected from the southwest part of the 
north basin of Batchawana Lake (Fig.2). The site was 78 
meters from shore in 5.5 meters of mater. Sixtg eight 
samples represent a core length of 98 cm. The sediments were 
enumerated for pollen from a depth o¥ 66.9 cm to the surface. 
FPOM tflfi POIIEH .COUfltSr flflbfflsiig Sp. " (FiQ.3) DEQQH $0 
iflCPEiS€ it 8 GEPIH OF B-9 Cm (FiQ.4). THE sedimentation 
rate for the Upper part or core vs is calculated at 0.99 mm 
gr-1 of uncompacted sediments or 8.33 mg cm—2 gr-1. 

BitChiWifli LEKE " COPE B4 
Core 84 (Fig.2) was obtained from the northwest part of 

Batchawana Lake north. 38 meters from shore in 7.9 meters of 
mater. One hundred one samples represent a core length o¢ 
112 cm. The sediments "were enumerated for pollen from a 
depth 44.8 cm to the surface. The point of change analgses 
of the gmggggig sp. pollen indicates a change occurs at a 
depth of 12.6 Om (Fig.5). The sedimentation rate for the 
upper part of core 84 is 1.38 mm gr-1 of uncompacted sediment 
or 8.46 mg cm-2 gr-1. ' 

Batchawana Lake - Core 85
_ 

Core 85 (Fig.2) was collected from Batchawana Lake 
south. The site was 118 meters from shore in 9 meters oi 
water. Ninetg seven samples represent a core length of 98 
cm. The sediments were enumerated ¢or pollen from a depth of 
44 cm to the surface. 
Hishart Lake - COPE B6 A,

4 

core 86 was collected rrom the northwest end of the lake 
(Fig. 2). The location was 38 meters from the closest shore 
ifid fPOM 3 water depth Of 6.4 MEIEPS. Fiftg FOUP SEMPIES 
PEQPESEDI 3 COPE 18fiQth OF 56 cm. POIIEH W35 enumerated FPOM 
the sediments ffflm 8 d8Pth O? 93 cm IO 1H9 SUFFGCE. FPOM the 
pollen counts (Fig.8). gmggggig sp. began to increase at a
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depth of 46 cm (Fig.7). The sedimentation rate for the upper 
46 cm of the core was 5.84 mm gr-1 oi uncompacted sediments 
or 11.88 mg cm-2 gr—1- ’ 

Nishart Lake — Core 87 
The SOUthEiSt flift Of IHB liké W35 thE Sfti Of COPE B7 

(Fig.2). It was located 188 meters from shore in seven 
meters of water. Q total- of 65 samples were collected 
PEpP€5BfltiflQ 8 COPE length Cf 58 cm. POllBfl W15 enumerated 
from the sediments starting at a depth 0? 48 cm and extending 
to the surface (Fig. s). Ambrosia sp. fossil pollen began 
to increase at a depth of 33.5 cm (Fig.8). The sedimentation 
rate for the upper 33.5 cm was 3.68 mm gr—1 of uncompacted 
sediments or 11.43 mg cm-2 gr-1. 

Little Turkey Lake - Core 88 
Core 88 was Obtained from 11.3 meters of water a 

distance of 46 meters from the western shore of Little Turkeg 
Lake (Fig.2). The core which was 88 cm long) was sliced up 
into 7? samples. Enumeration o? the fossil pollen (Fig.9) 
started at a depth or 58 cm and_extended to the surface. AThe 
Ambrosia sp. rise. detected ng the point of change method 
(Fig.1B)» started at 23 Cm. The sedimentation rate for the 
top 23 cm was 2.52 mm gr-1 or uncompacted sediments or 8.68 
mg cm—2 gr-1. ' 

Little Turkey Lake — Core 89 
_This core was collected from the deepest part 0? the 

lake at a depth oi 15.8 meters a distance oi 152 meters from 
shore (Fig.2). The 68 samples of the core represent a length 
of 75 cm. Starting at a depth of 99 cm, and working up to 
the surface. ¢ossil pollen was enumerated irom the sediments
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(Fig.9). The-Ambrosia sp. rise was identi¢ied as. starting 
it 8 depth Of 6.4 Cm (Fig.11). Sedimentation rate Of 5.76 mm 
gr-1 of uncompacted sediments or 3.52 mg cm-2 gr-1 was 
calculated $0? thé top 6.4 cm. 

Turkey Lake - Core BB_ V

‘ 

Core BB collected from the broad channel to the north of 
the main body of the lake was from 5.2 meter of mater ahout 
one kilometer from shore (Fig.2). The core length was 45 cm 
and subdivided into 36 samples. Enumeration of the ¥ossil 
pollen started at a depth of 49 cm and continued to the 
surface (Fig.12). The Ambrosia sp. rise started at a depth 
of 19 cm (Fig.13). A sedimentation rate was calculated at 
2.11 mm gr—1 of uncompacted sediments or 56 mg cm—2 gr~1 for 
the top 19.0 cm. ~ 

Turkeg Lake * Core 90 - 

The deepest part of the lake, 36.9 meters; was the site 
of this core, about 1.4 kilometers from shore. The core, 65 
cm long. was subdivided into 58 samples. Starting at a depth 
o¥ S3 cm, ¢ossil pollen was enumerated from the sediments 
(Fig.12). The gmgrosia sp. rise started at 5,5 cm (Fig.14). 
The sedimentation rate Tor the upper 6.9 cm was 0.73 cm gr-1 
or 6.11 mg cm-2 gr—1. ' 

’SEDIMENTOLOGY
_ 

THE OFQifliO C§fltEflt Of fihE SEQimEflt COPE5 i5 3 FUflCtiOfl 
O? WHEPE thE COPES WEPE ODtiiflEd within thE IRRES. COPE B7 
from Hishart Lake had the highest percentage (21) of organic 
CQPDOH WhilE TUPREQ LRKE (COPE 90> H35 thE lOWESt QEFCEfltiQE 
it ZEPO. Ofgiflifi OQFDOH GOES flOt RPPERP tfi "QUE iflflUEfl§EU
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I Z2 
the porosity of the sediments. Stepwise multiple regression 
analyzes ifldiCi18 0PQiniC carbon UOIUME hid littlé 8ff9Ct On 
porosity, ~explaining less than half a percent of the 
variability seen in porosity. 

Batchawana Lake * Core 79 
The distribution oi dry weight shows an increase at a 

depth of 53 cm <Fig.15). It reached its maximum at 42 cm and 
29 cm then gradually decreased to its present level. The 
speciric gravity of the sediments based on seven 
determinatibns is 1.770¢.B93 of the dry wseven. 

Batchawana Lake — Core B4 - 

COPE B41 lOCi$QU flOPtHWESt Q? thfi D2392? dim and COPE 
79» shows a gradual increase in dry weight from 182 to 116 cm 
then a gradual decrease to 15 cm and then a slight increase 
except For the last cm (Fig.16l. The specific gravity of the 
sediments based on 19 determinations is 1.665g.B76. 

Batchawana Lake - Core 85 
The distribution of dry weight ror core B5 does not show 

the marked increase in dry weight of core 79 (Fig.17J. The 
Specific gravity of the sediments based on eight 
determinations is 1.5?21,058. 

Hishart Lake - COPE B6 
THEPE i5 8 QPJGUQI GECPEJSQ in the OPQ UQIQDI O? 

sediment (25.5 to 28.4 mg cm~3l rrom the bottom of the core 
tFig.1B) up to a depth 17 cm (1947 an.) and then increases 
again. The specific gravity of the sediments based on Five 
determinations is 1.6B6;.GQ3. 

Hishart Lake - Core B7 ' 

similar to core 66- there is a gradual decrease in the
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dry weight of the sediment (33.3 to 2s.o mg cm-3) up to a 
depth Of 9.1 Cm (1922 fi.D.) then increases 8Q3ih (Fig.19). 
The specific gravity of the sediments based on five 
determinations is 1.719¢.882. ' 

Little Turkey Lake - Core 88 
The dry weight of this core is relatively constant (32 

to 36 mg cm-3) to 39.8 cm and then decreases to 38 mg cm—3 at 
a depth of 11.3 cm (1936 0.0.) and then increases to 33 mg 
cm-3 (Fig.28J.The specific gravity of the sediments based on 
eight determinations i5 1.7B21.BB2. 4 

Little Turkey Lake — Core B9 
' The dry weight of sediment decreases from the bottom of 

the core to a plow of 38.6 mg cm-3 at a depth of 11.9 cm 
(Fig.g1). The specific gravity of the sediments based on six 
determinations is 1.8241.882. @ 

‘Turkey Lake — core 88 
The dry weight of the core (Fig.22) is fairly constant 

from the bottom of the core to a depth of 36.6 cm after which 
it decreases to the surface (range 248 to 284 mg cm»3). From 
3666 Cm t0 the Sfirfité the dry weight QBCPEGSES (256 t0 Z12 
mg cm-3). The specific gravity of the sediments based on six 
determinations is 2.4?e;.a13. The presence pyrite and 
near absence of organic carbon caused the specific gravity of 
the sediments t0 be higher in this COPE. 

Turkey Lake - Core 98 L 

”

_ 

There is a" general tendency for the dry weight to 
decrease (Fig.23) from the bottom to the top of the core 
(77.4 to 68.3 mg cm-3).Specific gravity of the vsediments 
based on six determinations is 1.S551.BB3. There is no 
evidence of the presence of pyrite as shown in the shallower 
site of core 88. _

H
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I 3. 

_ RESULTS 

BitChiWifli LQRB - COPE 79 
The inerease in drg weight between sa and 22 cm mag be 

the result of closer packing of sediment particles. Finely 
disseminated organic particles when settled out with 'clag 
will produce a closer packing of the particles and in turn 
increase the pore volume or porositg. In order for there to 
be an increase in drg weight cm=3 of samPle, the basin could 
have become a settling basin. This would have allowed the 
finer particles to settle out and increase the porositg. One 
mag speculate that there are two possible mechanisms, or a 
combination of both: climatic change with a decrease in 
precipitation and/or an increase in evaporation. This would 
have had the effect of lowering the water level below the 
outflow therebg producing a settling basin. The other 
possible explanation is an obstruction of the outflow. 
Batchawana Lake is dumbell shaped (Fig.2) with a beaver dam 
in the constricted portion. Since core 79 is on the side of 
the dam awag from the outflow, its position would have been 
in the restricted basih. Since beavers sometimes build dams 
or lodges to maintain a certain water level in a lake» the 
root cause for the lower water level and building the dam may 
have been climatic in nature. 

The sediments of Batchawana lake are rich in diatoms 
with about 170 taxa. Preservation in core 79 is good 
throughout with no evidence of mechanical damage or 
dissolution of frustules. The sediments were analgzed for 
diatoms from a depth of 79.9 cm to the surface. 

Tabellaria flocculggai one of the major species, 
increased in numbers from 77.5 cm and up. This species is 
common in the littoral tone of Canadian Shield lakes and 
rivers but is also facultativelg planktonic. Between 52 and 
46 Cm IHEPE i5 R SUUSIiDtiil UECPBQSE ifl thiS' 5pBCiES. 
DUPiflQ thi5 pEF§Od thBFB W85 i tEMpOPiPQ lowering Of the 
inferred pH (Fig.24) and a change in the counts of several 
taxa (Fig.25§» particularilg gurirelia delicatissima (Fig.26)
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{HG S9VE?i1 t8X& OF '" Sp THE tEMpOPiPQ GECliflE ' Eunotia V. in 
inferred pH was reflected bg a decrease in the plankter 
£Q§lOtEl1d §@91}isEP&| CIi5SifiQU HQPB 85 ilkiliphilifi (-1). 
For ‘example» its numbers declined from 125 before the 
disturbance» to 68 diatoms cm-3 of uncompacted sample. It is 
speculated that turbiditg above the beaver dam was 
responsible for this decline. Subsequently» there was a slow 
increase in several alkaliphiles and in particular ggclotellg 
stelljgggg and_§. Qgmgg. Populations of most acidiphiles 
remained steadg (Fig.24). 

' The decline in pH» from 1945 no to the surface»is 
reflected bg several diatoms. ggclgtgllg gomtg declined in 
OUMUQFSI iflfl SEUEPQI iCiUiphil€S and iCiGODiOfltS iflCP8i5@d: 
e.g.» Frustulia rhomboides var. gagonicg» and gurirella 
delicgtissima tFig.25l are positivelg correlated with 
dissolved organic carbon (DOC) whereas some Cgglotella sp. 
and Qgpnanthes sp. are negatively correlated with DOC 
(Anderson and Davis» pers. commun.l. In the surface samples 
several of the Circumneutral taxa declined. Qgflbellg minutg 
var. gilesiaca» and Pinnularia Qiqgps. The inferred pH from 
the top sample was 6.6 which compares favorablg with a 
ngpolimnetic pH value of s.oa. 

»From a depth of sa to 41-9 cm giggg sp. decreased while 
ncer sp. increased (Fig.3). This period coincided with the 
establishment of the beaver dam DO 0 '7 III ‘D pollen increased 
from 55.9 to 26.7 cm» while fling; sp. increased subtantiallg 
from 41.6 to 26.? cm. . sp.! and Pinus sp. pollen 
production decreased snarplg after 25.7 cm. ouercus sp. 
until this time had been at a low level» however» there was a 
sharp rise in Qgggggg sp. pollen production at 31 cm but 
then it declined rapidilg. These changes in pollen

D O ID “J 

production spanned about 15.5 cm. There is no corresponding 
increase or decrease in diatoms for this part of the core. 
Another break in pollen production occurred between 14.9 and



and 12 cm. Qggpggs sp. declined rapidly at first, then 
increased just as rapidilg. Eicea sp. which had a constant 
pollen production until 14.9 cm suddenly increased and 
levelled off. 

Batchawana Li|<E_ - COPE B4 - 

The flora was distinctlg related to that of core 79 but 
contained higher numbers of Pinnularia sp. and ggclotella 
sp. (Fig.27). Preservation was exellent throughout the 
core. The sediments were analgzed for diatoms from a depth 
of 82.2 cm to the surface. 

The evidence indicates a major disturbance occurred to 
the lake ecosgstem between S4 to 46 cm (Fig.28). The minimal 
values of inferred pH during this period corresponded to low 
numbers of ggclotella sp. and Melosira sp. (Fig.24). The 
increase »in gggotia gxigua should be noted. This is one of 
the mOSt faithful aOidObiOfltS in Shield Lakes (M.C. Taglor). 
There were increasing numbers of Qgglotella gomta_ and 
ggclotella stelligerai while Tabellaria flocculosa declined 
over much of this period before increasing in the top 25 cm. 
In the top 10 cm the numbers of the verg abundant pH 
indifferent species» Pinnularia biceps and Einnularia 
miggggggggggi tended to decline. In the two samples nearest 
the surface there was an increase in several acidiphiles. 
Eggsgglig rhomboides» several species of flgidigm sp.; and 
Tabellaria flocculosa. As noted above- frustulia rhomboides 
iS highlg correlated with DOC indicating humification. 
Changes in the numbers of acidobiontic species did not appear 
to exert a major influence on diatom inferred pH in this 
core. The inferred pH for the top sample is 5.6. 

The major break in pollen production occurred after 36 
cm. At this time Pinus sp. decreased while D O ID '1 Ul ‘U 

increased (Fig.3). This pattern is similar to that seen for 
core 79. fliggg sp. pollen continued to decline until about 
33 cm. At a depth of 30 cm the Elggg sp. pollen count was 
much higher and proceeded to drop rapidly until 26.8 cm.



63

’ 

__N_82____OO_____ 

ULM 

WCPQUB 

Us 

2______:5 

“VD 

U_LOU 

L2 

mU__:_O_a 

___3:__ 

“_g_U~_Um 

bu 

N____m__"_ 

D3 

as 

D8 

as 

D3 

_Q(_ 

_I< 

=2

‘ 

AU

8

A 

_m

_ 

A‘

_

2 

A

é

L

‘ 

QM 

M

_ 

WM 
ms

_ 

‘

‘ 

WIN

_

1

I 

“V 

_ 

Q‘ 

\

VW 

N‘ 

8 

: 

°E_

Q 

3 

Sn

8

9 

2“

a 

“V 

go 

a

= 

9: 

9 

‘N 

3 
8

8 

OE 

.9 

8
° 

_%_Mw_° 

_%% 

um“ 

Mwxqs 

gkhvmu 

tux

3 

I

E 

§___

E

8

E

3

3 

_____ 

Y‘ 

‘

Y

_ 

_

_

‘

_ 

I

I 

'

V 

[Sm 

__

_

_

_

_ 

_ 

‘H 

_

V

‘ 

is

_ 

1

_

_ 

_|_

_ 

_ 

‘_ 

_ 

_ 

__ 

_

_ 

1_ 

I‘ 

__ 

__ 

I 

_ 

___

_

_ 

_‘_ 

_ 

I_ 

~__l 

_ 

I 

‘"6 

8_ 

8

9 

O8

: 

N“ 

°§8' 

9“ 

°§§ 

8 

“.88 

8 

°§ 

2. 

8 

O35 

8' 

as 

8_ 

8 

oglgg

O 

%

_ 

“kw 

%%%x%W_m_i% 

“fix



‘Q80 ‘$80 TIME AD 
‘Q. "4 - 1 v 1 L._J ~ 

- ~-
v 

B 4- Eunotia‘ flexuosa 
' b ——- IqlE"B"ia !!Q$?§9!Q$§ 

@~bI~ 

33-15- 

FRUSTULES 

cm-3 

2

2 

I

0 

.§. 

,, 

GRANS 

an-3 

Q’? 

lzj 

'77 

3 ' 

,,<

. 

: 

0? 

8? 

=1

i

\

. 

\ 

“f 

\ 

; 

6* 

{ ,|1 

. 

‘N I 

a» 

‘E 

at 

a{\

V

\

:
\ 

3~

\

: 1 -I 

8‘

l 
. 

I. 

8% 

0 
oh 

8. 

dz wk zie aés 4&0 - 55': 15$ UNCOMPACTED DEPTH (Om) 
1_aao 1:20 1aao "M5 "3 

so-an-an-12:04 ' ' ' ' ' ' ' 

Ambrosia Q.- "'¥fi=@ 
_--Pinus $9. 
d-o-Piceasn £50440-@ 

./ ~ ,.._. 
' ¢

- 

1*fi*1*&* 

1?‘ 

DEPTH (Off!) 

Figure_2B. _Point of change summaries for goileh and diatoms '~ of ‘core 94. The productivit _of oth flinyfi sp. and 
_ 

c sp. changed at 35.2 cm. E;g;3_ sp. c anged at 55,5 and 26.8 cm. The productauatg of the aatoms changed at 56.8 cm. volumes and depths are uncompacted. Individual points have been omitted ¥or the sake 0? clarity. 

1wo~r»no- ./



This was also the time when £1338 SP. pollen increased and 
th8fl QPQOUIIIQ OEClifiQO- ' SO §OllOWEO giflgi SP. VQPQ Picea . 

closelg except the change took place later. 
‘ Correlation between cores 79 and B4 was achieved through 

m 
minuta var. gilggigga at S7 cm in 

core 79 appears to be correlated at 79 cm in core B4. 
several species. ggmbella '” 

fiunotia pectinalis var. minor at 56 cm in core 79 matches at 
78 cm in ~core B4. _§gmbella minuta var. silesiaca and 
‘Nitzschiah hanchiana match up between S9 cm in core 79 and 69 
cm ifl COPE B4. BEtWQEfl 49 Om in COPE 79 GOO 56 Om ifl COPE B4 
_PiflflUliPi&,O1OEflS OOPPEl&t9Sa FUPthEP OOPPBl§tiOflS OCOUP ‘OP 
§gQ10tella comta (1815 - 1838 AD)» pnomqeoneis vitrea (1911 — 
1925 Ab); pnomeoneis serians var. acuta Qg3gpg§;g3_and 
Pinnularia abagiensgg var. ggggggggggg (1944 - 1959 fin), 
Pinnularia viridis (1956 — 1959 GD); and Qyglgigllg 
steuigera (1955 -9 1973). 

Batchawana Lake - Core 95 
The preservation of diatoms in this core was inierior to 

that in cores 79 or 84. Many diatoms showed evidence oi 
mechanical damage and the samples contained much diatom 
debris. ‘ Theretoreu interpretations based on this core were 
not attempedi 

Hishart Lake ~ Core 96 
The diatoms of the core were well 'preserved.e The 

sediments were analyzed for diatoms from a depth of 100 cm to 
the surface. The diatom ilora was similar to cores 79- 84, 
and 95 oi Batchawana Lake (Delorme gt all 1995). This core 
was especially rich in the planktonic centric diatom, 
ggplotella stelligera. 

THE li?Q9St pFOPOPtiOfl O? diatoms ifl COPE 85 UEFQ 
&OiOipHilOU5o PiflQiflQ DQIWEED 39 GOG 49 Z (FiQ.Z9). THE 
alkaliphilous forms ranged between 19 and 31 X, and the 
indifierent forms between 19 and 29 Z. The mean interred pH



using the Davis - Anderson model was 6.2.1 .20. From ilgure 
29, the bottom of the core appears to have had a slightly 
higher pH. The inferred pH for the top sample was 6.5 as 
compared to an actual value of 6.78. 

There were several distinct times When the diatom floras 
iflCPEQSQG -ifld GECPEQSEU significantly in ‘HE ifltEPU&l 57 10 
15 cml at 41 cm».eight species (gmppora pualisv gyclotella 
comta, Qymbella puspidata, Q. microqgphala» frustulia 

' var saxonica, Navicula radiosa, Pinnularia rhomboides . , 
6 .y_y , _ .

y 

giggpg, and §ygggg§_g1n3) increased significantly beyond the 
previous concentrations (Fig.3B). For many of the species 
the 'concentratons were more- of a pulse than a sustained 
increase» as was the case in all the cores studied. These 
pulses may occur at more than one depth for a speciesi At a 
depth of 37 cm, 16 species (Fig.31) increased dramatically 
(flchnantheg saxonica» pnomoeoneis serians var. acuta- Q, 
yitrea, gymbella pesatii, gunotia flexuosa, frustulia 
rhOmbOiflE5 98?. $iXDfliCir flauicula 9iCCi1UMr gb 
cryptoceghala, N. pugula, N. padiosa, h. radiosa var. ani __ us r" 

_ 
_ 1 

ggggéq E, §UDIiliS$lMi; N1}ZSCfiii palag» 5tiUPOQ§i§ 
phoenicegtron- and Igbellaria flocculosa). The increase in 
fl, _§gQ1i1i§§1m§ (acb) i5 interesting Sihfle it OCCUPS with 
other species more characteristics of neutral waters. The 
other major increase in taxa occurred atva depth of 38 cm, 
Sixteen species (Fig.32) snowed a substantial increase in the 
number of frustules in the sediments (gchnanthes lingggjgi jg 
microcephal§- A. minutissima» jg gaxonica» jg gyglgggig 
°iP- ££A§§A' §UmQQLLA~£H§Ri££££' 5- mi££2§g2n§;5- Eflflfiiii 
1£fl£ll£! EL3Qili£i3 £5R!§i"i' FP"5§P1ii V"l9i'i5' *§°m9h°"9@§ 
gggystatum» ‘Navicul; ggpula, E, gygylg var. ;ggtgQgg;gg;§¢ 
fiitzschia palae. stengpterbia intermedia. and Tabellaria 
flocculosa). 

N008 OF thfi POIIQH tQp9S iflV9StiQitEd hid UiStPiDUtiOfl 
QEQKS it the S308 iHt9PVilS 35 IHQ Ui8tOm5. HOWBUEP} they 
did have p9akS Of QOIIEH pPOdUCtiOfl it 49 cm (Fig.6) Bhith 
U35 Withifi ‘HQ ifltQPVil 57 $0 15 Cm UHEH Gi§tOM PPOUUOtiUitQ 
ippEiPBd 10 ¥lQOtUitB flO5t.
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I Hishart Lake -- Core 87 
This core was very similar to core B6 in terms of both 

I the diatom ' vflora and the absolute counts. There were. 
however, a large number o€ broken frustules particularity at 

I 
depths of 9.1, 11.9, 45, and 46.4 cm. The sediments where 
analyzed for diatoms from 98 cm to the surface. 
Floristically, this core contained several diatoms which were D either absent or rare in previous cores» e.g.- gpithemia 
adnata vari procellus and E. sorex, Gomphonemae oliueceum, 

I Licmophora gracilis, _qp,epho.ra martyii, and Zl_iggp.alodi[a gibba. at 

These taxa generally favor water at, or above neutrality. 
I ncidiphilous diatoms made up the largest percentage of 

t this core (38 to 50 X). Both the indifferent and 

I alkaliphilous +’or~m_s (I-'ig.29l were progressively less in 
numbers (15 to 31 2» 15 to 27 za. The mean-inferred pH was 

U 
calculated at 6.3 + .17. The tOp sample produced ah interred 
pH 0; 5.2. '

i 

I 
Diatelll productivity fluctuated considerably between 58 

and 13 CIR. tHi5 interval, ‘FOUP diSCl"EtE flEpth5 hid B THQFI 
- incidence of species reaching peak production. The depths at 

i which these peaks (I-‘igs.33,34) occurred were at SB cm 
' 

(Achnanthes -flexeila. 5, linearis curta» n. microcepha n. 

I 
' 

n <s £.u.c_l.o_t.u_La 
_b_9_Q_a_n_i_gQ_, §_|.|_rvo_tj_g te>n_ella_. Frgilaria papucina, J-f.

I £0 |1ggicu_|_'a pacillum, Ueidium j_avf£i.nei, 

_PAinnu.l,aria abau_jen»sis_., Stauroneis liQingstonii, and 

11. a_mphirhy_gchus, N. jridis» Qitzschia palea; 

I Tabellaria +‘e.nestrataZ)- and 36 cm (Fi 34 nchnanthe 4' __ 9- 1 -__.__i§ 
flexella, Q. llIiCfA"OCEphil gymbella llliflbltiv silesiaca, 

l Frustuliaa. rhomboides var. saxonica» Gomphvoenema‘angustatum, 
Melosi "~ ' ‘-i 

ll \ 

ra italica, and '_l'abe1lar_ia flocculosa)» and 26 cm (Fig. 
I 35» nchananthes ‘leuanderi, (nnomoeoneis serians var. _ .., F ' 

f_=L1_a;- 5- ilexuosai Frustulia 
I Human 

$te.n_g_gterbia ,in_t_er,media, and Tabellaria 

I 
fenestr atal . '

l

V
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43 
Peaks ‘in pollen production (Fig.6) for Qgg; sp.. 315;; 

sp . Pinus sp 0 and Ouercus sp. took place at 31 and 26 cm. 
For the latter depth. the peaks of Picea and fling; spp. were 
not pronounced. 

Correlations between cores 86 and 87 in Nishart Lake 
occurred for gggg sp. (1889-1813 AD). Naviculg 
lateloqgitudinalis (1878-1888 RD)» and Ambrosia Sp. (1898 
AD). 

Little Turkeg Lake — Core 88 
' Core B8 was uerg rich in planktonic diatoms especiallg 

Qg lotella sp. and_gg;g§;;5 sp. This necessitated counting 
EXtPi 5tPiPS ifl OPUBP $0 obtain PEQSOHQDIE EStimit85 O? the 
other diatoms present. Enumeration oi diatoms began at a 
depth of 162 cm. The frustules showed excellent 
preservation.

_ 

The most abundant diatoms were acidiphilous 
ranging between 28 and 41 X. The indif¥erent 
lower in numbers at 21 to 33 2. The alkaliphilous 
higher at 23A to 38 2. The inferred mean pH was 6.4 ; .15. 
The inferred pH value for the top sample was 6.6 compared to 
an actual value of 6.81. 

<rig.ss>. 
FOPMS WEPE 
§OPMS UBPE 

Increases in the counts of the frustules of more than 
several species occurred at two depths. fit 42 cm (Fig.37), 
§gpbella_minuta silesiaca, Eunotia pectinalis. and flglggigg 
italic; increased significantly and similarilg at 11 cm 
(Fig.37)_flelosina ambigua» Nauicula bacillum» N. pupula» and 
Eiggglgggg gigggg ‘increased. eignificant increases took 

A _ 
Picea sp. pollen (Fig.9) at 34 and 2.6 cm and €or 

fling; sp. at 32 cm. ' 

place in " 

Little Turkeg Lake — Core 89 
HS MEQ U8 QXPECCQGI the fliitflm FIOPR U35 UEPQ similar $0 

1H8 companion COPE BB0 averaging 58 CO 88‘ tiXi QB? Siflp19- 
DiitOmS UEPE EHQIQZEG irom tH8 COPE starting it 8 UEPID O?
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144 cm. Preservation was good. Planktonic diatoms, 
particularilg the centric Cgclotella stelligera» were once 
again dominant. Extra transects were counted to obtain 
reasonable estimates of the non-planktonic diatoms. 

The acidiphilous diatoms represent between 31 and 46 z 
oi the' taxa. The indifferent and alkaliphilous forms 
(Fig.36l decrease (20 to 36 Z, 23 to 39%) with the latter 
being slightlg more numerous. The mean inferred pH was 6.4 i 
.26. The inferred pH of the top sample was 6.1. The running 
mean; from bottom to top of the core, indicates the pH of 
this part o¥ the lake has been increasing. ~ 

Diatom enumerations indicated several depths in the core 
where the species concentration increased simultaneouslg. At 
a depth of 94 cm the following diatoms increased (Fig.3B): 
gfichnanthes ljnearis- _Fragilaria pinnata, Melosira ambigua, 
L42zi.c.u_La r_a_d_i£e var. and M ‘91 
cm (Figs.3B'39l fichnanthes exigua; A. flexella, flnomoeoneis 
§sLi_m§ vim SILLLQLLUA .c.9m_;.- 
gilggigggi Eggggia ilggggggl g. gectinalis, 'Fragjlaria 
construens» Z. piggata, f. gagcheriag, Nauicula bacillum, 
§. ggpula» 'Pinnularia abaujensis, Z. A 

, jensis var. 
linearis, 3, gigggg, ggngggg geligatigsimgl and Igbgllggia 
ienestrata increased simultaneously. Increases in the counts 
of lflgngggtggg liggggig. Q, ligga;i§ var. curta. 5, 
microcephala» pnomoeoneis serians var. Q5233, ggggilarig 
gigggggl flagigglg 1aptulg- fleidium affine» ‘Nitzschia palea; 
occured at 89 cm (Fig.4G). The diatoms species Qgmggllg 
microcgphala- Fragilaria lapponica, and Tabellaria Flocculosa 

ll U’ IllC 

increased significantly at a depth of 77 cm !Fig.4B) along 
with the pollen tgpes of Qgggggg sp.. age; sp., and Einus sp. 
(Fig.9). 

Correlation between cores BB and B9 ¢or Little Turkeg 
Lake was obtained through the following species: aggf sp. 
(1813-1616 fiD)».flgQLQ§iQ_5p. (1890: 1942—1976 RD); and
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T_QQg_|_|_g_|;j_g_ genegtrata (1976-so no). 

Turkeg Lake - Core BB 
This core was unsatisfactorg for analgsis in that it 

contained verg few diatoms. The sediments of this core were 
examined tor diatoms starting at a depth of 103 cm. No 
fliitO@§ WEFE fOUfld DGIUW 3 GEPth Of 43 cm. Diatoms WEPE 
sparse in this core with up to 16 transects counted per slide 
compared to a normal of_two to four for other cores. 

The acidiphilous and alkaiiphilous forms iFig.41) were 
euenlg distributed in the core (28 to 42 X, 27 to 41 The 
indifferent forms has a lower distribution (Z2 to 31 X), The 
inferred mean pH was 6.4 1, .25. The top sample had an 

N w I 

inferred pH Of 6.3 compared to an actual value of 5.99 for 
1968. 

Significant increases occurred in the number of diatom 
frustules in the interval 20 to 27 cm (Figs.42»43; gggnantheg 
fragilarioides» 3. saxonica,_A. suhiaeyis crassa; hmphora 
pvalis, flnomoeoneis serians var. gggggggiggi gb vitrea, 
£9£lQl£ll3 a22anisa- 5- V sense» Q» kutzingianai Q. 
§__=_¢J_.1.iqsQu- £sm9_e_LLa uu_|.n_a- 9- E.r_asu_an.‘i.a 
Lgpponica, iFrustulia nhomboides var. saxonica, flglggigg 
distansi flauicuig pupulgi g, ggpulg var. gggggggularigg 

V Pinnularia ahaujensis, and Igggllggig figggstgjtji. * In 
addition there mere‘ significant counts at a depth of 8 cm 
(Fig.44, gchnantggg affinis, A. clevei» £5 lanceoiata» jg 
levanderi» A- microcephala. £5 minutissima, gygloteila 
ggg;;;;g, Q, stelgjgera, ggmheila gicrocgghaL;. Fragilaria 
Qonstruens var. genteri pauicula dicgphala, Q, pgpula var. 
elligtica). 

. Turkey Lake - Core 99 
_ g 

‘ Thi5 COPE U35 COflSiflEPiDlg dit¥EP9flt FPOM CHE pPBViOUSlg 
examined cores. Diatom enumeration started at 95 cm. The 
counts were dominated pg tmo_planktonic .diatoms» Qgclotella
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‘I SB 

nstruens . 
_ 

A". .. 
Z y___ ‘Y Y!

_ 

_E, gglgagjs, mflggigglg gagiggg var. parva, and Nitzschia

\ 

oceliata and Q. stglliggggi which formed at least 58% of the 
totals. The number of acidophilic diatoms» mainly gyhggig 
species, were greatly reduced. Also. in all samples a great 
many oi the diatoms were broken or showed evidence of 
mechanical damage. an attempt was made to compensate for 
poor samples or for samples with a high percentage of 
gyclotella sp. by counting extra transects, in several cases 
the count reached over 1966. The number oi diatoms per gram 
showed a great variation with depth. This was probably 
p-i__I‘1’.ii_llQ QUE $0 llIECh&fliCil URIIIQQE $0 ‘CHE 'Fl“U5tUlESr ifi 
several samples the diatoms were very sparse._ 

The distribution OF diatoms in core 98 was fairly evenly 
distributed between acidiphilous (Fig.41): indif#erent» and 
alkaliphilous forms (24 to 45 X; 18 to 42 X» 22 to 42 %) 
The;top sample had an inferred pH value 0? 6.3 compared to an 
actual value of 6.7. The inferred mean pH Tor the core was 
6.4 + .24. 

' 

-. 

The number of diatom species per sample (30 to 66 
species) was considerably lower than in the cores from the 
preceding lakes. This was only about half the number found 
in the headwater lakes. For the depth interval 32 to 39 cm 
(Fig.45) the ¥olloming species had signiiicant counts: 
nchnanthes exiqua» Q, linearis var. curtai H. sublaevis 
var. crassa. gymbella lunata, Q. microcephala, Fragilaria 
co ‘ 

. 5; Lgpponica» F pihnata, Frustulia rhomboides. 

paleg. 
Between core correlation was achieved by amorosia sp. 

(1890), and Tabellaria fenestrata A 

DISCUSSION 

Batchamana Lake North — Cores 79 & B4 '

. 

Based on the point of change in regression models for 
several species of diatoms and pollen types, major changes 
were detected in their concentrations (Figs.27»2Bl. Using 
their habitat requirements» the presence or absence of these
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species allows one to hgpothesize mhg the changes occurred. 
The explanations given are subjective and appear plausible. 
hOU8U2Pr 'Uith QOPE iUtECOlOQiCil iflfOPflitiOO ‘H858 
EXPliflitlODS-OOUIG DQ Ui§F€PEflt- THE U8PthS QiU8fl DBIOW 
re¢er_primarilU to core 79. 

From about 68 to 46 cm (Fig.3,28) there was a decrease 
in fling; sp. and 35;; sp. pollen. "The decrease in pollen 
production could be attributed to a decrease in the number of 
MitUPB tPBES DPOUQHC GDOUI DQ Sflil MOi5tUP8 G2fiCi8flCQ and 
DEUCE 3 regional UECPBQSB in QHDUGI precipitation. The 
increase in frustulia rhomboides and flnomoeoneis serians var. 
brachg§iQa_ during this interval suggests humification 
processes took place» possiblg due to a drop in mater levels. 
The low mater level mag have provided a habitat for increased 
numbers of emergent and submergent vegetation in the lake and 
thus increased surface area for the epiphitic diatom gunotia 
ilgggosa. Its success during the 9 cm could be attributed to 
an iflCP8i5€ in &ttiCh2d iqflitifi plants; GECPEESQ ifl Wfltfif 
19081: and Q Pégiflflil OECPBRSQ in pP9CiflititlOfl- 5UPiPBlli 
delicatissima U35 A150 SUCOESSTUI during thiS pEPiOd. THE 
UQCPQESGU W319? 19921 ifid QDUHUQDI PIQHCS UOUIU "QUE 
ameliorated iflg water tUPDUlEflDE WhiCh thE5E U2liOitE Qi§tO@S 
COUIU not have withstood. Bflth SpBCiE5 are acidobionts Uhith 
recognizes the edge of the lake at this time could have been 
smampg and contributed organic- acids to the lake. It is 
speculated that the decrease in mater level of the .lake mag 
have caused the beavers to build the dam to maintain the 
mater level. The morphologg of the lake ideallg lent itself 
to this tgpe of construction. Perhaps the demise of 
Surirella pelicatissima around 53 cm signaled a major change 
Of thE hifiitit DQ ifi iflCPBBSB in Witflf lEU8l- 

The next major change took place between 36 and 28 cm 
(Fig.26). After 42 cm» both fling; sp. and gggr sp. had 
regained their pollen productivitg levels and continued.to be 
verg rsuccessful until 28 cm. Their demise as shown bg a 
substantial drop in pollen concentration (Fig.3); signaled
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the change. The tree tgpes, particularilg 55;; sp-. prefer 
moist soils indicating a probable increase in regional 
precipitation. This would indicate water levels for the lake 
increased during the core interval 53 and 28 cm. This should 
have affected the ppresence of the diatoms Eunotia flexuosa 
and gggigglla delicatissima. Figures 26 and 28 indicate both 
species declined in productivitg although jg flexuosa 
continued until about 44 cm. Tabellaria aflocculosa also 
decreased as did Qqclotella stelljgera because of increased 
turbiditg above the dam. H5 noted before» the turbidity 
decreased the number of alkaliphile plankters therefore there 
was an apparent increase in the inferred pH from 6.2 to 6.3 
<Fig.24J This change did not“ appear to have a pronounced 
effect on the habitat or flora» more than likelg because the 
increase in precipitation was gradual over several hundred 
gears. 1

- 

The last major change occurred around 1838 no. on 
increase in concentrations of ouercus sp. and Picea sp. can 
be interpreted as a corresponding increase in the pollen 
production.» Hhite and black spruce prefer well drained. 
moist soils around borders of swamps (Hosie; 18891. in 
idflitififl DIBCK SPFUO8 3150 HQS 3 flP9fBFQhOQ $0? stony SIOPES 
ifld UPi2P hillSiGBS.O§ Whifih thEPE WEPE PIEHCQ ifl the QPQQ. 
Red oak is a fast growing tree’ onlg moderatelg tolerant of 
shade and therefore found on well drained sites. Indications 
from the pollen of these trees are that there was an 
expansion of untreed lake borders derived from a decrease in 
mater levels and regional precipitation. The account of the 
naturalist. Louis Agassiz (1850); does not provide sufficient 
detail about the climate of the region around 1840-1850 to 
indicate agreement with the interpretation provided here. It 
is interesting to note that Surirella delicatissima increased 
again (Fig.25) following the change. The inferred pH 
decreased because of the decrease in the alkaliphile 
plankters and an increase in acidiphile and acidobiontic 
diatom species. The soampg soil of the expanded shore zone
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of the lake appears to have selected the acidiphile and 
acidobionts which have a preference for humates in the 
aquatic habitat. 

I? thB GDOVE ifltfifpffititififl OF QVQflt§, 15 PQ&SOfliD1Bo 
thEfl it WOUIU IPPBQP that O1im8tQ WQS thB M310? RQEHI OF 
change for Batchawana Lake. The trend to slightlg more 
iCiUiC WEIEPS DQgifl~ iDOUt 1830 HQ. FOP thi5 P2QiOflr thiS 
date would have been too early" to interpret decreasing pH 
changes as a result of atmospheric loading. 

Hisnart Lake - Core B6 
of the eight species which increased their productivitg 

at the 41 cm level (Figs.29'3B), four are classed‘ as 
alkaliphilous and two as acidiphilous. The nannoplanktonic 
form, ggclotella ’ 

» is generallg found in lakes with low comta
. 

dissolved nutrients (Patrick & Reimer, 1966). nmghora ggglig 
and Q, ggggg are at times recovered as part of the 
periphgton while Qggggllg ggggiggtg and g; gQggg5ggQg1g_more 
specifically are‘ epiphgtic. In the species summaries 
provided bg Beaver ‘£19811 the optimum pH for these species 
ranges between 6.5 and 8.5 with most species of this level 
being above pH 7. Ecologicallgl one could interpret these 
habitat requirements as being found in the euphotic zone of a 
lake OF POGO 30¢ PPODQDIQ MQPQ specifically thé 1itt0P3l 
DiOtOfl9. fiqUitiC POOt8d plifltS WOUIU DE F2qUiPBd FOP thé 
epiphgtes as well as a suitable substrate for the periphgton. 

‘of the 15 species identified as being significantly 
productive eat the 37 cm level (Fig.31)| six belong to the 
genera 53315543. According to Patrick & Reimer (1966) some 
species of this genera prefer shallow water where there is 
littlE CQPP8flt &OtiUitQ| QEHBPGIIQ EHtPOphiC WitBP Piflh ifl 
dissolved nutrients. These are littoral diatoms. flitzschia 
g;;gg_is found in habitats similar to that described for 
EiVi¢Uli GDOVEI HOUUQP0 it 15 MOVE tOlEF3flt Of IESS dESiPiblQ 
water qualitg situations. Three species»_Navicula paccilum3 
N. prgptocephalal and‘ g, have a preference for I3 '0 C on ll Q
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higher tOti1 Oi550lUEd 501165. THE SUQQ8St8O iflCPE3SE ifl 
€UtFOphiCitiOfl ihd @ifl8F3l COfltEflt Of 1H8 Wit§PS mag iflOiCit§ 
a quiescent period when water levels where being reduced. 

Five of the 16 species identified as being productive at 
the 30 cm level belong to the genus gchnanthgg- Patrick & 
Reimer (1966) suggest this genus appears as an epiphgtic form 
where the whole valve-mag be attached to the substrate' bg' a 
gelatinous mass “or stalk. Two other genera. Qgmbella and 
ggmphonemai are also epiphgtic ¢or a total of eight attached 
forms. The authors also indicate this form or attachment is 
a mechanism wherebg these iorms can survive in moving water 
such as streams. Their presence in lake sediments mag 
indicate a change in environment, wherebg theg were 
transported into the lake after the attachment became 
ine§fective. The abundance of the epiphgtic diatoms mag be 
the PO¢USE ‘POM ‘HE pPEUiOUS QUMMEP. THE PPBSBHOE OF 
SiQflifiO&flt HUMOEOS Of 2PiphQtiC diatoms mag 6150 SUQQESC thé 
OPESEDOQ _Of iqU3tiO macrophgtes FOP CHE ittiChmEflt Of thE5€ 
diatoms. The inferred presence of plants suggests the lake 
U35 .ShillOU QHOUQH: it the POiflt WHEPE thfi COPE »WiS 
collected, to allow plants to grow. This in itself is not 
surprising. However, whg are there insigniiicant numbers or 
epiphgtic diatoms before and after the event? One can 
surmise that aquatic macrophgtes were not present and so the 
epiphgtic diatoms were not successful. The reason for the 
absence oi the macrophgtes mag well-be the substrate was too 
far below the euphotic zone» where the core was collected. to 
allow for rooted plants to grow. one could then interpret 
the presence of signi¢icant numbers oi epiphgtic diatoms as 
indicating a reduction in the water level o? the lake caused 
bg a reduction in precipitation, increased evaporation, and 
warmer temperatures. Other factors such- as changesv in 
salinitg, water temperature, and dissolved nutrients would 
also arrect the biota. gtenopterbia intermedia is known as 
an iflhihitiflt Of iPOfl*PiCh W&t€P along with SOME 5PQCi95 OF 
Eunotia (Patrick & Reimeri 1966). In order for water to
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become iron—rich- it must become slightly acidic. The 
presence of Eunotia tennela- Stenopterbia intermedia. and 
Iabellaria flOOCUlOSi may U911 indicate the pH U85 in the 5.5 
to 5.8 range. 

Nishart Lake — Core 87 
FOP ‘HE 55 CM IEVBI Of thiS COPE: QHBPB RFC fiU9 SQ8CiES 

of the genus which showed a productivity pulse Achnanthes W y H,y. 1 1 

(Fig.33). As noted before these species are epiphytic forms 
commonly found in streams. Other species such as Neidium 
affine var. gmpniggyggggg and 5, 151115 are also found in 
UitEP that i5 MOVinQ- THQPG RQQBIFS t0 DE ED EVER mix Ot 
alkaliphilous and acidiphilous species. 

The as cm level shows a definite bias towards 
acidiphilous forms in the productivity pulse of diatoms 
(Figs.29.35). The decrease in §ggg11Q_A£gl1g; toward the 
surface is very interesting since this is now recogniied as 
and acidobiontic species. ' 

Little Turkey Lake - Core B9 A 

The diatom pulse at the 91 cm level shows an even 
distribution Of acidiphilic and alkaliphilic diatoms 
(Figs.36.39). Four of the six alkaliphilic diatoms can also 
exist successfully as part of the periphyton. In common. 
Achnanthes flexella and " ' live successfully in Z 

Eunotia flexuosa
A 

bogs and swamps. Presumably the latter two species would 
exist at the edge of the lake in areas that were continously 
wet but very shallow and then periodically flooded. washing 
the diatoms into the lake proper. ' 

The_ presence of large numbers of alkaliphilous 
periphytic diatoms in a core sample may lead to erroneous 
conclusions about past pH. Of the more common alkaliphilous 
diatoms identified in the cores. eight were also found to be 
periphytic (Beaver; 1981). Of these. the following were 
ffififld t0 DE ibflhdiflt it th8 91 cm 18091! §g§lOtEll§ Qdmtip
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Helosiragitalica (see Appendix 4, 7). The following is one 
possible "explanation for the association., In most cases the 
periphyton occurs on the substrate or submerged objects as a 
"compact felted coat which may be soft and slimy" (Helch, 
1962). In ‘some areas this organic layer may become a 
semipermeable membrane trapping methane gas produced by the 
decomposition of organic detritus. Another phenomena of this 
decomposition is the release of carbonate ions.’ The presence 
of the semipermeable periphytic membrane would cause the 
water beneath the microione to become alkaline. This in turn 
may support the subsequent colonization of the periphytic 
layer by alkaliphilous diatoms. The interception of such a 
layer in a sedimentary core may result in an interpretation 
that a lake was becoming alkaline which in fact it may have 
been a sediment—water phenomenon. The presence of large 
numbers of alkaliphilous diatoms in an otherwise unbuffered 
system may be explained in this manner. For this core the 
184 to 91 Cm levels have a higher interpreted pH (6.4 to 6.5) 
than either before (6.0) or after (6.2). The anomalously 
high interpreted values could well be caused by the presence 
of’a periphytic layer. 

Turkey cake — Core ea ' ' 
’

. 

The depth interval Z6-27 cm contained a large number of 
planktonic species which show al productivity pulse 
(Figs.4e.4a). species of Qghnanthesv (3: and §gmbella_ <2: 
indicate the presence of epiphytic forms which are commonly 
found in eutrophic - littoral waters rich in dissolved 
nutrients. 

_

‘ 

' The Q cm depth was very similar to the 28-27 cm interval 
in' the distribution .of planktonic and epiphytic diatoms 
(Fig.44).



Turkey Lake — core 98
_ 

The depth interval 32—39 cm contains a good mix of 
planktonic,tFrgg;lg;i1) and epiphytic species (achnanthes and 
Qymbellal species (Fig.45). The majority of the species are 
alkaliphilous. 

CONCLUSIONS 

Paleolimnology should be able to shed.some light on the 
factors which affect limnology and hence the habitat in which 
the diatoms lived. BS iflGiCitEfl in the begining» the PUPQOSQ 
of this study was to see if moderate loadings of air 
pollutants OOUIQ be detected in lakes that were poorly 
buffered. Only cores 79 and B4 from the headwater lake 
(Batchawana Lake — north) show any sign of having a top 
sample with an inferred pH value less than the previous 
sample. In all of the cores studied. there is no sustained 
lowering of the inferred pH in the recent past. If there has 
been an effect on the aquatic regime by atmospheric loading, 
the sedimentary diatoms and the model used to infer pH has 
not detected it. The inferred pH from the top samples is 
very similar to the pH values measured during 1980 and 1981. 
This indicates the Davis — Anderson model was adequate. 

There are many instances in the cores where the diatoms 
have shown an increase in productivity» similar to a pulse. 
Sometimes many species simultaneously» other times only a few 
species at a time. Similarilyi there are reductions in the 
taxa. Autecological data on freshwater diatoms are not well 
documented in the literature. Therefore. the causes for the 
changes in species composition and productivity can only be 
provided in a subjective manner. Such factors as changes in 
water levels. salinity, pH» presence or absence of aquatic 
M3CPOphQteS H898 U890 ifl§EFPed FPOM the ChifiQE5 in _SpECi9S 
composition iflfl pPOGUCtiUitQ. In SOME C8525 these CHJHQES
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suggest the influence of external factors such as vertebrates 
and climate. The latter being the most important long term 
fBCtOF U? change 9? stability ifl_ the iQUitiC 8flViPOflm8nt. 
Niflg OF 1H8 CHQDQBS ifl 1H9 Uiitflfi GiStPiDUtiOfl SEER in fhé 
cores studied are thought to have been produced bg climate. 
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4. Hishart Lake — Core B6 
5! 

APPENDIX 1 

This appendix contains sample weight data (mg cm—3J 
including: wet weight (vial wt + wet sample mt). dry weight 
(vial wt + dry sample wt), and vial weight. The tables malso 
include specific gravity (Delorme, 1983) of the sediments and 
the sedimentation rate. The rise Qf Ambrosia Sp. pollen i5 
used as the 1690 AD datum on which the sedimentation rate is 
calculated. Data for the following cores are included: 

1. Batchawana Lake : north i Core 79 
V2. Batchawana Lake : north — Core B4 
3. Batchawana Lake : south e Core 85 

Hishart Lake - Core 87 
6. Little Turkey Lake — Core B8 

I 7. 
e 

Little Turkey Lake - Core B9 
8. Turkey Lake — Core BB 
9. Turkey Lake - Core 96
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HPPENDIX 2 

A number 0? physical parameters are calculated rbr each core. 
Time is also included. The calculations "are based on dry 
weight for each sample and an average of the specific gravity 
for the core. Time HP (Before Present) refers to the gears 
1988. This is to be understood in connection with all 
datings that follow, though it may not always he repeated. 
The equations used to calculate the parameters are given at 
the end of this appendix. Data for the following cores are 
included: - 

1. Batchawana LAKE 3 north - COPE 79 
2. Batchamana Lake 1 north P Core 84 

. 3. Batchawana Lake : south - Core 85 
4, Hishart Lake - Core 86 
5. Hishart Lake — Core 67 
6. Little Turkey Lake — Core B8 

I 
7; Little Turkey Lake — Core es 
BI ' Turkey Lake — Core 80 ' 

9. Turkey Lake - Core 96
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I Sediment Volume i dry wt <9“) 

Chan 

Water volume (gms = cm3) = Net weight - Dry weight 

. whe re 

appendix II 

Methods of computation of various parameters given in 

A 

Ideally, the sample from the core would have the shape of a cylinder 1 cm 

I 
high, 5 cm inediameter, surface area of 19.635 cmz, and a volume of 19 635 

Total volume = Water volume + Sediment volume 

Hensi ty (gms7cm3 

I Density I gms/cm3 

n 

Cumulative dry weight (gm/cmz) = dry weight (gms) 
4 surface area of sample (T9.6T5 cmz) 

Y TOCBI VOIUEG 

SVZ is 

SVO is 

TV: is 

rv, as 

1; is 

‘O 15 

Uncompacted thickness I 

the 

the 

the 

the 

the 

the 

I _ Poms“. i Water volume d

N SV TV TV 
av’; rv§"*rufc§s 
or 

#0 ' ¢z + Ilvz 

sediment volume of the sample 

sediment volume of the initial sample 

total volume of the sample ' 

total volume of the initial sample 

porosity of the sample 

porosity of the initial sample



I 
B, Turkey Lake - Core 98 
9! 

HPPENDIX 3 

Data included in this appendix is FOP five pollen types. 
Ambrosia sp. rise is used as the datum (1990) from which 
sedimentation rates are calculated. The pollen tgpes are 
Ambrosia sp. ncer spl Querous sp. .Pinus sp. Picea sp. 
fhe pollen is represented in these tables as grains cm-3 per 
Uf'lC_O|_Ilpi_OtQ.U ‘SGIIIDIQ. The pffipifitiflfl O‘? ‘CHE SRIIIPIES ifld 
methods used are given in Harper (1982). Data for the 
iollowing cores are included:' 

1. Batchawana Lake : north — Core 79 
Z, Batchawana Lake : north - Core 94 
3. Batchawana Lake 2 5OUth — COPE B5 

_ 4. Hishart Lake‘? Gore as 
5. Nishart Lake - Core 97 
6, Little Turkey Lake — Core BB 
7. Little Turkeg Lake - Core B9 

Turkeg Lake - Core 96
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HPPENDIX 4 

Diatom enumeration was done on contract through Canada 
Department of Supply and Service. Not all of the diatoms 
identified are referenced in this appendix, For Va complete 
-data set refer to Duthie & flckee (1983). The diatoms are 
recorded as frustules cm—3 uncompacted sample, Data for the 
following COPES QPE ifiClUQEd3~ 

1. Batchawana Lake : north - Core 79 
2‘ Batchawana Lake : north — Core B4 
3, Batchamana Lake : south — Core B5 
4. Hishart Lake - Core B6 
5. Hishart Lake ~ Core 97 

_ s. Little Turkey Lake - cor-efaa 
V 

7. Little Turkey Lake * Core B9 
B. Turkey Lake - Core BB i 

9. TUPRQQ LGKQ 9 COPE 90
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I 4. Hishart Lake - Core B7 
SI 

APPENDIX 5 

The data included in this appendix are the determinations of 
the percentage of diatoms in each of five categories: 
acidobiontic (itbia iCidiphilOU5 (iCf)a indifferent (ind): 
alkalipnilcus (&lkf)i and alkalibiontic (BIRD). IHGEX B i5 
calculated using Renperg & Hellberg (1982) equation 

%ind + 5 m Xalkf + 40 m zacb Index B —-——-*+* --------------------- -—=—-*~--- 
X ind + 3.5 R X alkf + 208 8 2 ach No diatoms were removed from the data set before calculating 

index B. Inferred pH was calculated using the Davis & 
Anderson (1965) fullleguation

_ pH = 6.4284 + (-0. 28 # dex 3)). .Data for the 
following COFBS QPE iflOlUflEG2 V 

~B ION 
HUI AID on-Q, D 

on New England data. 

1. Batchawana Lake : north — Core 79 
2. Batchawana Lake : north ~ Core B4 
3. Hishart Lake - Core 86 

" Little Turkeg Lake - Core 88 

I 
6. Little Tur-keg Lake — Core B9 
7. Turkey Lake - Core BB 
8. Turkeg Lake — Core 98
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