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Abstract

A helicopter-mounted lake sediment and lake water survey was carried
out over Grenville rocks in the Renfrew area (parts of‘Renfrew and Lanark
Coﬁnties) during four days of October, 1975, In the course of this survey
1150 square kilometers were covered with 246 lake sediment and 276 lake
water samples collected from every body of water on which the helicopter
could land. Sample sites which averaged one per 4.6 square kilometers included
lakes, ponds, beaver ponds, swamps and marshes, Lake sediment samples were
taken using a G.5.C. sampler. Waters were collected dilrectly into polyethylene
bottles. At each sample site surface and bottom water pH, dissolved oxygen

1

content, conductivity and temperature were measured using a Martek Water
Quality Analyser,

The lake sediments were air dried and then ball milled to pass a minus
80-mesh sieve. Lake sediments were anélyzed for U by delayed neutron
activation and for Mo, Cu, Zn, Pb, Fe, Mn, Ni and Co by atohig absorption
techﬁiques. The Cu, Pb, ¥n, Ni, Co, Fe, Mn, Mo, S¥, Ba, Ti, Al, Ca, Mg, K, V,
Cr, Be, La and Y cqnteﬁts of the lake sediments were analyzed quantitatively
by D.C, arc emission spectroscopy., The organic content of the sediments was
determined by loss on ignition at 450°C, Lake waters were acidified with
nitric acid on the day of collection. The U content of the waters was
determined by fluoremetry; the Cu; Zn, Pb, Fe, Mn, Ni and Co contents of the

waters were determined by sclvent extraction -~ atomic absorption techniques.
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A close relationship was found between bodies of granitic, syenitic and

pegmatitic bedrock and elevated.U levels in the lake sediments, The Hurd Lake
and White Lake granitic intrusives were encompassed by an annulus of higher U
activity. Field inspection revealed that the U concentrations occur within a
zone which may represent a contact metamorphic aureole, Within these complexes
anomalous concentrations of U appear to be associated with Mo, Information
derived from the lake water data reinforces the geochemical distributions

outlined by the lake sediment survey.
This survey was carriled out in order to develop optimum sampling and
analytical procedures for geochemical reconnaissance of the Grenville Province

that may be carried out under the auspices of the Uranium Reconnaissance Program.
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Introduction

An orientation survey of the trace element geochemisty of drainage
basin sediments and surfacg stream and lake waters was carried out in an area
covering parts of Renfrew énd Lanark Counties, The survey, which covered all
of the 1:50,000 map sheet of Renfrew (31E/7), was completed in four days of
flying with a Hughes 500~C helicopter. |

The work forms a continuing part of the National Geochemical Reconniassance
(N.G.R.) programme which comprises not only regional reconpaissance surveys,
but also detailed sampling within selected orientation scale projects and -
follow-up studies.

A major objective of the programme 1ls to direct attention to areas which
may prove of iInterest in uranium geoexploration. In some cases, as in Eastern
Ontario, an area may already be well known for its uranium occurrences but
geochemical methodologies which might be employed to locate further zones of
interest have not been thoroughly tested.

In particular, the ﬁenfrew area, which lies to the east and within 80 km
of the Bancroft Mining District has not receilved the attention it might other-
wise have deserved because of that proximity to known uraniferous zones.

Thus, the orientation survey of the Renfrew area, described herein, was
designed to permit testing of geochemical methods with regard to their responses
to typical Grenville geological and environmental influences. The information
gathered could be v?ewéd on the one hand as research information and on the
other, as the basis for anticipated future regional surveys‘of these and
similar nearby terrains.

Geology and Previous Work

The geology of the area has been described-by Quinn gg_g;_(l956) and

published as Geological Survey of Canada Map 1046A, Renfrew (See Fig, 1). A
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compilation of the geology of Renfrew County showing, amongst other things,
the relationships between the Bancroft and Renfrew areas has been published by
the Ontario Department of Mines as Map No. 53b, Renfrew area (Satterly, 1944).
0f principal interest from the viewpoint of uranium possibilities, are three
granitic bodies which are located in turn, naar Renfrew town, surrounding Hurd
Lake and west of White Lake. smaller similar bodies lie to the west of Calabogie
Lake, in Brougham Twp and in the northwest of the area covered (CGrattan Twp.). ‘
All of these intrusives comprise granites and/or granodiorites with some
syénite facies., Some true syenites are also mapped near White lLake and in
Brougham Tﬁp. The Hurd Lake granitoid differs from the others in that it
contains extensive formations of granite pegmatites which are known to host
minor occurrences of tourmaline, molybdenite and occasionally, uraninite.
Prominent zones of hornblende and other types of gneiss commonly surround the
granites, although the nature and @rade of alteration of metamorphic rocks
observed clearly depends on the nature of sediments ‘which have been intruded.
_To the west and south of‘the Hurd Lake granite lies a zone of Grenville marbles
which contain showings of sphalerite and galena (Renprior Claims). Close to
these zine-lead showings but still within the Hurd Lake pegmatites are some old
workings from which molybdenite was once mined (Vokes, 1963; Satterly, 1944),
The, most prominent of these are’ the Zenith and Buckhorn Mines which now reveal
their presence by a few overgrown pits, shafts and trenches. The more
significant ones lie in Brougham Twp. and are now known as the Hunt and the
Ross~0'Brien Miﬁes whexre the host rocks for mineralizationrare mainly amphibolite
and gnelss. No uranium showings have been reported from these areas.

Algoma Ore Properties holds a magnetite deposit in the Campbell -
Caldwell ore zone about 1 mile eaét of Calabogie, A number of othex minox

magnetite deposits In the same arca include the Black Bay and Culhane mines.
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There is a general distribution of magnetite occurrences in a belt extending
from Calabogie Lake north to Hurd Lake,

All of the small tonnape of celestite mined in Canada has been obtained
from a deposit ;outh of Virgin Lake.(”A o i1ap )

A considerable amount of prospecting and geophysical work has been
carried out close to and across the survey area,

A study of the radioactive pegmatites of the Renfrew area has been made
by Charbonneau and Jonasson (1975). Their work follow?d on previous
investigations of uranium showings within the Ordovician March - Oxford
Formations which lie between the eastern limits of the study area and Ottawa
(Charbonneautgg_él 1975a; Jonasson and Dyck, 1974), Other reports of radio-

- active pegmatites in the Gatineau Hills, Quebec (Hogarth, 1970) and studies
of the uraniferous Bancroft and Mont Laurier pegmatites (Allen, 1971;
Satterly, 1957) also form part of €he background to this present work.

The airborne radiocbemical work of Charbonnead‘gg_gé_(1975b) and
G.5.C. (1976, 1977) in thé Ottawa Valley*west of Ottawa and certain éross—
country airborne gamma ray spectrometry profiles which transect Renfrew area

have also indicated significant radloactive anomalies in the study area
(Darnley et al, 1971).

The working hypothesis which drew Charbonneau and Jonbsgon into the
Hurd Lake area is twofold., Firstly, earlier works noted above indicated that
a 'source" area in Precambrian rocks of Greﬁville age for uranium found in
Paleozoic sediments should lie immediately to the west and north of these
formations. Secondly, the cﬁemical and mineralogical similarities between
pegmatites found in Bancroft and Mont Laurier, where there is a positive
correlation of radiocactivity with contained magnetite or biotite,'leads one

to look for similar relationships in the Renfrew. area granites. In fact this



-7 -

is so (Charbonneau and Jonasson, 1975),. Satterly's map (1957) also shows a
general correlation between the structure of granitoid masses with peripheral
gnelss and related radioagtive occurrences at Bancroft and Renfrew,

Charbonneau and JOH#SSOH (1975) concluded their investigation by
suggesting that possibly there exists a continuous belt of radiocactive granitoids
between Bancroft and Mont Laurler. The reglonal unconformable contact of
Grenville rocks and the underlying granitic basement is considered to have
generated, through remobilization, uranium enriched pegmatites worthy of
further attention with regard to mineral exploration.

In this present work it was resolved to check surficial geocﬁemicél
responses against known and considered underlying geology with regard to

uranium occurrence,
The Survey

In the course of this orientation survey, which was conducted in
October 1975, 1150 km2 (450 miz) were covered with 246 lake sediments and 276
lake water samples (see Sémple Location Map, Appendix I). These were collected
from every body of water on which the helicopter could safely land. Sample
sites, which averaged one every 4.6 km2 (1.8 miz), included lakes of all sizes,
ponds - permanent and intermittent, beaver dams, true swamps and flooded
marshes. Heavy rains in the area had broken dry conditionséomg 5 or 6 days
prior to commencement of the survey, and as a consequence the ease of landing
at certain sites was enhanced due to increased water flows in intermittent
drainage courses. The effects this circumstance had on availability of sediments
samples and on the condition of water samples can be discussed,

The physical nature of a lake sediment, usually collected from what was

thought to be the deepest part of the lake, did not vary much for samples from

deep, permanent lakes, It was commonly a thixotropic gel, brown, black or
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green in colour, sometimes smelling of hydrogen sulphide., Occasionally pink

or yeilow sediments would be gathered but these were more typical of shallower
lakes such as White Lake, Often these were more chaff~like in texture and less
mature than gelé. No difficulty was experienced in collecting such samples.
Lake waters were clear but somelimes stained yvellow in the shallower lakes,
presumably by dissolved organic substances,

Some 30 more water samples than sediments were collected. Sediment
recovery was reasonably good in permanent waterfilled swamps where rotting
organic mabter or bog soils were readily gathered, buf in grassy marshes it
was very poor. It is suspected that a number of these latter sites were
intermittent water bodies and in fact there was no true sediment to be
collected, The sampler would not penetraté the "lake" bottom at all. This
situation was also true of most beaver dams and also.in the flooded northern

reaches of Calabogie Lake and Black Donald Lake. The last two bodies were

sampled for water only, due to the inability of the sampler to recover any

N 1)

sediment, . N

It would 'seem that in any relatively young water body there has not
been sufficient time to lay down a drainage basin sediment of any thickness
which can be usefully sampled. The two large lakes mentioned above are
products of fairly recent flooding due to dam building. These lakes were
found to be too deep to sample in their centres; i.e., in the "original"
lake basins wherein a normal sediment would be readily available,

The water bodies within the granite west of White Lake were found to
be particularly difficult to éample not only for the abundance of beaver dams
and intermittent ponds but also for the inaccessibility of flooded marshes due
to dead-head trees, Consequently,‘coveyage with sediments is more sparse in

this reglon than elsewhere in the survey arxea,
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The water samples‘from ponds suspected to be flood-filled were
generally very clear and fresh-looking. It is considered here that they could
well closely reflect the trace geochemistry of the rocks they have recently
drained, particélarly for elements considered to be hydrogeochemically mobile,
such as U.

As will be shown later, the presence of dissolved carbonate is probably
ubiquitous through the study area; water pH was almost invariably alkaline,
Such conditions aré favourable for the dispersion and retention in solution
of the elements U, Mo and to a lesser extent, Zn, but less favourable for say,
Cu, Pb, Fe and Mn.

Sampling techniques_and analytical procedures

Sediment samples were obtalned using a G.S5.C, sampler. Surficial
(top 5-10 em) sediment, at the sediment - water interface was avoided.
Surface waters were collected directly into polyethylene bottles and.

acidified (250pl of HNO3 per 125 ml of water) on thelﬁay of collection.

N L]

Measurements of the surface and bottom water pH, dissolved oxygen
content, tempefature and conductivity were made using a Martek Mark V Water
Quality Analyzer. Sample depth was also recorded.

A number of standard observations; as well as the Martek data, were
recorded on lake sediment and lake water field data cards fa} the corresponding
sample taken at each sample site, - The field data cards have been described
by Garrett (1974).

Alr drying generally resulted in the organic~rich bottom sediment
samples becoming extremely hafd. The samples were disaggregated, using a
mortar and pestle and an alumina ball mill, to obtain a fine powder which
could pass through a minus 80-mesh sieve,

A1l g sample of minus 80rmesh lake sediment. was digested in a test

tube with 6ml of a 4M HNO, -~ IM HCL mixture overnight., After digestion the
3
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sample solution was cooled to room temperature and diluted to 20 ml with
distilled water, The contents of Cu, Zn, Fe, Mn, Pb, Co and Ni were estimated
by atomic absorption spectrophotometry. Analyses for the last three elements
were carried oﬁt using simultaneous, automatic background correction.
A 500 mg sample of minus 80-mesh lake sediment was decomposed in 1.5 ml

of conc., HNO, overnight, 0.5 ml conc. HCl added and the solution allowed to cool

3
to room temperature. An 8 ml aliquot of a 1250 mg/ml Al solution was then
added and the solution was wmade up to 10 ml with distilled water. Mo was
estimated by direct aspiration of the sample solution into the nitrous oxide ~
acetylene flame of an atomic absorption spectrophotometer.

A 50 ml aliquot of the acidified water sample was extracted in 6 ml of
MIBK with 3 ml of 1% APDC, The contents of Zn, Cu, Pb, Ni and Co in the concentrate
were estimated by atomic absorption spectrophotometry, The contents of Mn and
Fe in the water samples were deter%ined by direct atomle absorption
spectrophotometry. ) .

The delayed neutron{activation method of analysis, by which the lake
sediment samples were analysed for total U, was developed by Atomic Fnergy
Canada Ltd., Commercial Products Division, and is described in some detail by
Boulanger et al., (1975).

The fluorometric method of analysis of the lake water .samples for acide
extracfable uranium was based on that described by Smith and L&nch (1969).

The D,C. arc emlssion spectroscopic method used to analyze the lake
sediments was develéped by Timperley (1974),

The organic carbon content of a lake sediment sample is proportional to
the percent weight loss on ignition (Coker and Nichol, 1975), Loss on ignition

(1.,0.1I.) was determined on a 1 g portion of sample by ashing during a three hour

time - ltemperature controlled rise to_éSOOC.
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All data including field observations and analytical results are listed

for lake water and lake sediment samples in Appendixes Il and III respectively.

Results and Discussion

A summary of the anaityical data for 204 surface water samples is
presented in Table L. Both physical and- chemical measurements are given.
Temperature pH, conductivity and dissolved oxygen content were found to be
distributed normally whereas trace metal contents were found to be distributed
lognormally. pH was observed always to be alkaline and to exhibit little
variation from site to site. The range 7.8 to 8.5 suggests that carbonate-
bicarbonate buffering is controlling water acidity. It is considered tﬁat
these small pH variations will not have a significant effect on the levels
of trace metals measured in the lake waters. Conductivity measurements
yielded the lower set of values in granitic terrane and the higher set of
values in carbonate-enriched terrfine as might be expected. All surface
waters were more or less Oxygenated; the effects thét the observed variations
might have on the nature sf speciation of U and Mo in particular are not yet
known. Of the trace metals Ni, Pb and Zn sometimes reached high local levels
(Table I) compared with respective mean values for the whole region. U values
reached 3.0 ppb compared with a regionai mean of 0.07 ppb. By comparison Cu
data are relatively featureless.’ Fe and lMn were also deter&inﬁd to provide
information on mechanisms which may exert some control on observed levels of U.

The distribution.of elevated U values in the surface lake waters
appears to be coﬁfined to the periphery of certain granitoid intrusives
(Fig. 1) viz., those near Hurd Lake and west of White Lake (Fig. 2). Zn and
Pb were found to be highest in Iladkes within Grenville marble units as would be

anticipated from a knowledge of mineral showings in the study area.



normal

log normal

min X~ 20 X - 0 X x+ta X 20 max
Temp G 10.0 12,1 13.1  14.2 ~  15.2 16.3  17.0
pH ‘7.8 7.9 8.0 8.1 8.2 8.3 8.5
Cond 13 8 70 132 194 256 297
umho /cm ,
0, ppm 2.3 6.3 7.9 9,5 11.1 12,7 13.9
U 0.0 - 0.02  0.07 0.23 0.79 3.0
Zn T %0,2 - - 0.4 0.9 2.2 24
cu 0.2 - - 0.3 0.5 0.9 7.8
b " %2.0 - - 2.1 2.6 3.3 65
Co %1, 0 - - 1.5 2.7 4.8 5.0
Ni %0, 2 - 0.6 1.8 5.6 17 105
Fe *5 - 1¢° 39 157 - 636 2394
Mn %5 - - 20 48 115 508

% Values equal half detection limit
All metal values in ppb (ng/ml)

204 samples

TABLE 1 SURFACE LAKE WATERS: RENFREW
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Although interesting in tﬁeir own right, data from water samples are
best viewed with complementary sediment data (Table II). It is evident from
the information presented that U distribution in sediments (Fig., 3) is much the
same as in waters (¥Fig. 2). The same granites are outlined but some additional
areas of interest appear around a pegmatitic granite west of Calabogie Lake,

Exact correspondence of water and sediment anomalies is missing, however,
taken together the respective data reinforce each other and do direct attention
to the same geélogical features. This is particularly ;rue of the Hurd Lake
granite where there is an annulus of elevated U values (water, sediments or
both) around the intrusion., TField insﬁection, using scintillometers, of some
of these locations confirms the presence of radiocactive mineralization in
pegmatites and skarns.

The regional distributions of Mo (Fig. 4) suggests a close correspondence
between U and Mo minerali;ation around the peripheries of the granites. TField
inspection again revealed{the presence of molybdenite showings in a number of
old mining operations west of Hurd Lake, some of which were observed to be
radioactive (A.E, Soregaroli, G.S5.C, pers, commun. ).

Another area of high Mo values occurs in amphibolites, schists and
paragneisses in the Mount St. Patrick highlands. However, in this case there
are no U highs associated with the known Mo occurrences which ;re located
entirely in paragneiss (A.E, Soregaroli, G.S.C., pers. commun,), Rather, the
overlapping U and M; anomalies lie to the south of the Mo mineralization and
appear to be related to a granitoid intrusive,

These observations lead to the conclusion that there are two types of
Mo mineralization igfluencing the ﬁydrégebchemical survey data, The first tybe

is that which is found in the contact metamorphic aureoles surrounding certain

granitoids (eg., Hurd Lake). Molybdenite is found mainly in pegmatites,



log normal

min X~ 20 X0 X x X+ 20 max
Depth m 1 - - - 6 12 17 34
Temp C 4,0 5.9 9.2 12.5 15.8 19.1 17.0
pH 7.6 7.7 7.9 8.0 8.1 8.3 8.5
Cond 14 - 39 156 273 390 1324
umho fem N
O2 ppm 0.2 - 3.0 6.8 10.6 14,4 14,8
u 0.5 1.0 2.5 6.1 14.9 36.4 281
Mo 0.5 L1 2,0 3.8 7.1 13.3 23.6
in 17 29 46 73 115 184 706
Cu *1 6 11 21 38 68 151
Pb *1 - 3 7 14 27. 450
Ni *2 - 6 10 16 . 27. 45
Co #1 - 2. 4 8 14 15
Mn 24 4 8 165 338 691 11800
Fe 7 0.1 1.6 3.2 0.6 1.3 2.5 12,7
L.0.I. 7 6 - 27 41 62 w - 90

% Values equal half detection limit
. Trace metal values in ppm (U by delayed neutron
' ’ activation; Mo, Zn, Cu, Pb, Ni, Co, Mn and Fe by
atomic absorption techniques)

166 samples

Physical data refer to bottom waters

TABLE 1T LAKE SEDIMENES: RENFREW
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hornblende gneiss and pyroxenites. Occasionally some is found in true granite,
These Mo aureoles are not necessarily wholly coincident with U (or radio-
activity) anomaiies but are always in close ﬁroximity. It is possible that
cogenetic Mo and U show different mobilities in this type of environment and
have tended to separate during metamorphism and remobilization, All of these
zones contain considerable carbonate-enriched skarns and their presence may have
a bearing on the nature of remobilization processes. M?reover, the skarns
themselves. could well be of interest as hosts of U-Mo mineralization.

The second type of Mo mineralization is that which is assoclated with
interfingered' gneisses and carbonate-rich skarns, and which on the basis of
field examinations does not show much radioactivity. The Mo showings at
the defunct Ross~0'Brien mine are typical examples.

At the Hunt mine, a granite dntrusive is to be found well within the
mineralized zone but there.is apparently no associaté radioactivity,

The distribution of{Cu in sediments is shown in Fig, 5 but it w;uld seem
that the Cu occurrence is related to granites rather than to metasediments.

Examination of the D.C, arc emission spectroscopic data for the lake
sediments (Appendix III) reveal that other trace elements may be related to
the U and Mo (Fig..3 and 4). The. distributions of Ti and Be\arg particularly
interesting. In the White Lake (T1 and Be) and Stone Lake (Ti) areas these
elements appear coincident with U anomalies'however in the Hurd Lake granite
the Be and Ti anomalies lie to the east and south of coincident U-Mo
anomalies. It is considered likely that these ﬁatterns are related to

differentiation within the granitoids. Spot highs of Ti also occur in the
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gneisses and granitoids of the Mt, St. Patrick Highlands. peripheral but not
directly associated with the local Mo anomaly (Fig. 4).

A broad ?egional Sr anomaly is located in a zone centred on Dempseys
(Virgin) Lake site of a past producing celestite mine. However the anomaly
outlined extends from the south limit of the survey area, south of Dempseys
Lake, north to the Madawaska River, a distance of some 8 miles. Minor Ba
highs appear to be associlated with the Si anomaly,

Distribution of other elements studied (Appendices I1 and III) have not
been plotted, AHowever, there is no indication in the éata derived from this
survey that these could be useful as indicators of possible U mineralization.
Moreover there 1s no evidence from known mineral showings that such relation-
ships could be anticipated.

Fig. 6 is an elemental association map which displays the top 15% of data
for each of U, Mo, Cu, Zn and Pb (i.e., all values >(§ + 1og}). Using an
empirical form of cluster analysis, which is based on elemental assemblages as
represented by known minefal occurrences, a series of anomalous zones have been
outlined.

In summary these are: U alone or with associated Mo around, granites and
pegmatites near Hurd, White and Calabogie lakes; Mo mineralization in Mount St,.
Patrick highlands; Pb and Zn associations west of Hurd Lake:and north of Mount

-

St. Patrick village.

The Pb-Zn anomaly northwest of Hurd Lake (Fig. 6) is reflecting the Pb-Zn
showings once workeé as the Renprior claims. Elevated values of Fe, Mn and Ba
are also characteristic of the lake sediments in this area, A similar Fe, ¥n,
Ba association is also found in an area bounded by Culhane, Fergusons and
St. Pierre Lakes. One further area of Zn-Pb anomaly, but without related TFe,
Mn and Ba, is located about &-miles north‘of Mt. St. Patrick village (TFig. 6).

The latter Pb-Zn anomaly cannot yet be related to any known showings and is
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worthy of further investigations for possible Zn occurrences.
Conclusions

The usefulness of detailed hydrogeochemistry in the search for U
mineralization in the Grenville geologié'province of Ontario has been
demonstrated clearly.

At the detailed scale employed 1t has proved possible to outline areas
wherein targets of limited size, such as the Hurd Lake radioactive pegmatites,
may be located., Both waters and sediments can be sampled with positive resulgs
-although cach has its own advantages. Waters cam be collected anywhere and
except: for the very large lakes, neither size nor permanence seems important.
Sediments may be usefully employed in true lakes and old swamps. They can
yield further useful data on elements othexr than U which may prove to be
accessories in U mineralization a;semblages. The prospecting level of
sampling has proved to bé efficient in outlinping f;vourable geology and
perhaps certain structurés with possiblé minerél potential, The next stage of
the hydrogeochemical proceduré would be to use stream sediments and waters to

£111 in paps in coverage.

On the other hand, the broad extent of the anomalies outlined indicates

o2

thdt reconnaissance scale lake.sediment sampling every 13 km
(5 ﬁiz) using lakes, the larger ponds and true swamps would be successful in
locating theserzones.

There is élearly a definite value in interbreting the hydrogeochemical
dispersion patterns in terms of elemental associations which are based on a
knowledge of trace and minor element chemistry of known mineral assemblages in
the study area, Perhabs data could be more uséfully ?resented in this rather

simplistic form of cluster analysis which has a very sound basis in fact.



The same scale of drainage basin lake sampling would also seem to be of
value in secking Pb~Zn and celestite prospects in Grenville marbles and skarns

and also for locating new Mo occurrences in metamorphosed sediments,
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‘Appendix T

Sample Numbers and Locations for Surface Lake Waters and Lake

Sediments, Renfrew Area, Ontario

At each site a surface lake water (31F07 755 XXX) and lake sediment
(31F07 756 XXX) sample were collected. Only the last three significant digits
of each sample number are plotted at each site., The surface lake water and
lake sediment have, therefore, the same sample number gt each site. Sample
nuﬁbers underlined (eg. 9, 76, 163 ete,) indicate that while a water sample
was obtainéd at the sample site no sediment was collected.

The field observations and analytical data for the lake water samﬁles
(identified by a 5 in digit.eight of the eleven digit sample number -31F07
755 XXX) and the lake sediment sample (identified by a 6 in digit eight of the
eleven digit sample number 31F07 75QXXX) are listed in Appendices IT and IIT

respectively.
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Appendix TT

- Surface Lake Waters

Field Observations and Analytical Data

Key: Catchment basin rock type: (lake entirely within bedrock unit and
drainage into lake also predominately from within the same bedrock unit).
CLAY - Chanmplain marine clays
DMLM - dolomite .
GBBR -~ gabbro
GNSS ~ granitic gneiss
GRNT - granite
GRPG - granite pegmatite
MGMT ~ migmatite
SCST ~ gehist

SYNT - syenite

1

Colour: O clear
1 brown transparent
2 white cloudy

3 brown cloudy
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Appéndix 111

Lake Sediments

Field Observations and Analytical Data

Key: Catchment basin rock type: (see explanation Appendix II)

composition of the collected sediment on scales of O to 3 and O or 1.
The total of the first three columns must add to 3 or 4:-
blank or 0 Absent
1 Minor <337
2 Medium  33-67%
3 Major >677%

The three size fractions are divided as follows

column 1 »0.125 mm Sand
2 <0.125 mm Fines, Silt and Clay
3 ) 0rgaﬂics

The fourth column is used to record the presence of an organic gel or

gyttia:-

blank or 0 Absent

L

1 Presént \

column 1 Tan

2 Yellow
3 Green
4 Grey

5 Browm

6 Black
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