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ABSTRACT

,
I'

The strontium isotopic composition of three major ,

units in Chandos Township was investigated to determine "e

age of each unit and attempt to discern some geological

enigmas associated with these rocks.

The Loon Lake pluton is composed of a monzonite core

gradational to a quartz monzonite rim with subordinate

isolated outcrops of diorite-gabbro and granodiorite gneiss.

Separate Rb-Sr whole rock isochrons were determined for the

monzonite (t=1052±2l Ma.; Ri=0.7036±6) and quartz monzonite

(t=1071±17 Ma.; Ri=0.7034±5). Since these ages and initial

strontium ratios (Ri) are indistinguishable, the data from

both units were combined to form a Loon Lake composite

isochron (t=1065±13 Ma.; Ri=O.7034~4). The age determined

from the composite isochron is interpreted as the time of

emplacement of this pluton. The overlap in Ri favours a

cogenetic relationship for these two units dominated by

fractional crystallization but the extreme Rb enrichment in

the quartz monzonites and the significant hiatus in the

average o18Owr values (monzonite - 9.5 0/00 ; quartz monzonite
, .

- 11.0 0/00 ) are difficult to explain by this model. The

relatively high range of o18Owr values for this pluton

(8.8 to 12.0 0/00 ) and the low Ri reflect a source in the

lower crust.

iii

1­

"'-,'



The Tallan Lake sill consists of an upper 180 meters

of amphibolite which is transitional to a lower 80 meters of

well foliated syenite. Strontium isotope results for samples

from both horizons were combined in the regression treat-

ment to yield a McIntyre III errorchron age of l225±50 Ma.

Although there is so~e uncertainty associated with this
.[ ,, ,~

errorchron age, this data is interpreted to indicate the

time of intrusion of the sill. This data is consistent with

the contention that these rocks represent a consanguineous

sequence which now forms part of a large scale nappe struc-

ture. A mantle derivation for this sill is supported by the

low Ri (0. 703l±7) .

A detailed strontium isotope study of the Apsley biotite

gneiss indicated contrasting systematics between the "sodic"

and "potassic" suites. The results from a regression treat-

ment of five "sadie" Apsley gneiss samples indicated an

isochron age of l402±57 Ma. This age is interpreted as an

average depositional age for the volcanic and sedimentary

components of this unit thus the Apsley gneiss represents

the oldest known rocks in this part of the Grenville Province.

The low Ri for the sodic samples (O.7022±12) provides

additional evidence that the isotopic composition of this

unit was not severely affected by Grenville metamorphism. On

the other hand, the "potassic" Apsley gneiss shows open .

system behaviour.
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CHAPTER I

INTRODUCTION

1.1 Location

The area chosen for studi is located within Cha~dos

Township, Peterborough County, Ontario (Fig. 1.1). Most of

the local relief is gentle undulating terrain with a max-

imum elevation contrast of 75 meters. Low lying regions are

often occupied by swamps or lakes, hence the best outcrop
'\

\
exposures are along lakeshores'~~ roadcuts.

1.2 General Geology

The rocks of Chandos Twp. constitute a small

portion of the Central Metasedimentary Belt in the Grenville

Structural Province, (Wynne-Edwards, 1972) . This belt can be

traced for approximately 400 kilometers in a SSW-NNE direc-

tion (Fig. 1.1, inset) and consists primarily of inter-

calated marbles, calc-silicates, quartzo-feldspathic

gneisses, and amphibolites of the Grenville Supergroup.

This supracrustal sequence has been subsequently invaded by

numerous igneous bodies of various composition and geometry

(Wynne-Edwards,1972) •

Previous reconnaissance studies in the SW portion
,

of the belt (Hewitt,1~56; Lumbers,1967; Wynne-Edwards, 1972)

have distinguished two types of terrain:

(a) Haliburton Highlands - a high grade meta-

1
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morphic terrain dominated by mantled gneiss

domes. It is bo~nded to the east by the

Burleigh fault (Fig. 1.1).

(b) Hastings Basin - this region consists pre­

,dominantly of greenschist facies supra­

crustal rocks corresponding to the Grenville

-r.~~CttUe of metamorphism

increases to middle amphibolite facies near

the fault controlled ffiv margin.

Stratigraphic correlation within the Hast{ngs Basin is

'compli~ated by the lack of recognizable marker horizons,

absence of sedi~entary structures in the high grade

domains, and co~plex folding (~Umbers,l967i Shaw,1972).

A re~ional correlation has be~ attempted by Lumbers (1967)

but in view of the limitations mentioned above, this

correlation is' quite tenuous.

The two prevailing stratigraphic units in the

vicinity of Chandos Twp. are the Hermon and Mayo Groups.

The former is characterized by abundant metavolcanic

members which ar~elieved to be lower in the stratigraphic

sequence than the metasedimentary members of the Mayo

Group (Lumbers,l967).

Detailed descriptions of individual formations

have been published elsewhere (Adams and Barlow,l910j

Hewitt,1956; 1957; 1961; Simony,1960; Shaw;1962; Lumbers,

1967; Laasko,1968; and Jennings,1970) and the relevant
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information from these studies will be discussed in the

following chapters.

1.3 Previous Isotopic Studies

Many of the early isotopic studies in the Gren-

ville Province, initiated by the Geological Survey of

Canada, employed the K-Ar mineral technique for age

determinations (Aldrich et al.,1958; Lowdon,1960; MacIntyre

et al.,1967). Eventually, it was recognized that this data

did not record the age of intrusive events but represe~ted

\the time when a particular mineral phase passed through,
"

its "blocking temperature" (Hurley et al.,1962). Further-

more, other radiometric studies using" the V-Pb zircon and

Rb-Sr whole rock methods indicated that the corresponding

'K-Ar ages were ca. 200 Ma. lower.

Harper (1967) attempted to synthesize all the K-Ar

data by contouring the ages obtained from biotite separates.

He interpreted the increase in K-Ar biotite ages towards

the Grenville front to represent the progressive uplift

of the Grenville craton through an isothermal plane.

Subsequently, there have been numerous radiogenic

isotope studies in the Grenville Province and a summary of

the geochronological studies near Chandos Twp. (excluding

the K-Ar age determinations) is presented in Table 1.1.

The location of specific studies are delineated in Figure

1.1 by letters corresponding to the results in Table 1.1.



5

Table 1.1 PreV10US 0eochronologlcal studlCS near Cha~dos Township

Rb-Sr \\'hole Rock

..
:~r Code Locatlon

A Blcroft ~lne

B l'a1aC:o.r
C Durlelgh Falls
D Deloro
E Chedd.3r
F Blue ~~ount.31n

G Umfravll1e
H Tallan Lake

U-I'b Zircon
..

~ap Code Locatlon

G Umfravllie
I Elzevir
J Burnt Lake
J Tudor

4 tAr-: ~Ar-----

Rock Tvne

PeClmatlte
Granlte GnClss
Granl te r;nels~

Granlte
Granlte
Nc. Sverlte
Gabbro
l~arble (skan,)

Rock Tyee

Syenltc
Granite
Metarhyol1te
~letarhyolltc

959-15
1013 4 60
1')81)-39
1096~4B

1181,51
L?:,S'H

]\qe (l'a)

1157-;;0
1226:25
1226,,25
1286,,15

Ir.ltl.31 Ratlo

0.7054
0.7110
0.7046
0,7036
0.6909
0.7(141
'),7025
O. ";'056

Reference

5,9
5,7

10,11
5,7

Refere"ce

1,8
2
2

3 • -
1,8

2
2

..
!·!ap Code

K
L

Location

Glamorgan
Thanet

Rock Type
.~

Gabbro (Hbl ...
Gabbro(!1l:>,Bio)

981)
1200,1090

Re:e:rer.ct;?

6
6

~ote: Ages are re-calculated uE1ng the re\"lsed decay constants (SteIger dn~ !~cer/1977)

See Flg. 1.1

.... (Rb) - Hornblende separate;

RefE"rences

1 Fowler anS Doig (1979)
2 Krooh and Hurley (19&8)
3 Wanless and Loveridge (1972)
4 Gl.ttlns et a1. (1969)
5 S1.1ver and Lumbers (1965)
6 Yory. (19'79)
7 Da\'ldson et a1: (1979)
8 Fo~ler (1980)
9 SYl"'ons (1978)

1:) Baer (1976)
11 LuMbers 11967f










































































































































































































































































































